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SECTION 000200
ADVERTISEMENT FOR BIDS

BUILDING OWNER: PROJECT TITLE:
Community Unit School District 116 2025 HVAC Upgrades at Murphy ES and
442 N. Cedar Lake Rd. Round Lake MS

Round Lake, IL 60073

Community Unit School District 116 is accepting sealed bids for 2025 HVAC Upgrades at Murphy ES
and Round Lake MS. The scope of work mainly consists of rooftop unit replacement at Murphy ES
and boiler replacement at Round Lake MS.

Bids are to be delivered to 811 Sunset Drive, Round Lake, IL on Wednesday, November 5, 2025 at
9:00 a.m. Bids received after designated time and date of bid opening shall not be considered.

Stipulated Lump Sum Bids will be publicly opened at the Community Unit School District 116
Warehouse, 719 Valentin, Round Lake, IL 60073, on Wednesday, November 5, 2025 at 9:15 a.m.

Two (2) copies of your bid proposal and the product submittals must be submitted on the “Bid Form”
with two (2) copies of all form attachments. Bid security in the form of a bid bond, certified check or
cashier’s check in an amount equal to ten percent (10%) of the Base Bid shall be submitted with the
bid. Performance, Labor and Material Payment Bonds and Certificate of Insurance will be required
from the successful Bidder.

Community Unit School District 116 reserves the right to reject any and all bids or parts thereof, to
waive any irregularities or informalities in bidding procedures, and to award the contract in a manner
best serving the interest of the Owner.

All Bidders must comply with applicable lllinois Law requiring the payment of prevailing wages to all
laborers, workman and mechanics working on public funded projects. If during the time period of
work, these rates change, the contractor shall be responsible for additional costs without any change
to the contract amount.

The proposed contract is subject to the requirements of the Equal Employment Practices Commission
and the lllinois Human Rights Act (HRA) lllinois Revised Statue, Ch. 69, Par. 1-101, et. seq.

Copies of the Bidding Documents will be available on Wednesday, October 15, 2025 at BHFX
Industries, 80 W. Seegers Road Arlington Heights, IL 60005, (847) 593-3161. Documents will be
available electronically via BHFX plan room. Costs for downloading, printing, and shipping is to be
paid for by Contractors receiving sets.

BHFX will transmit to prospective bidders of record any addenda the Engineer considers necessary
in response to questions arising.

All prospective bidders shall attend a pre-bid conference at 3:30 p.m., on Thursday, October 23,
2025 starting at Round Lake Middle School, 2000 N Lotus Drive, Round Lake, IL 60073, and
proceeding to Murphy ES, in order to familiarize themselves with the project. Both the Owner and
the Engineer will attend the pre-bid conference. It is the responsibility of the contractor to attend and
sign in at the pre-bid conference and site inspection. This will be the only time that contractors will be
allowed access to the project site. The Engineer will transmit to prospective bidders of record any
addenda the Engineer considers necessary in response to questions arising at the pre-bid
conference. For additional information contact Dan Riese at (847) 981-1880.
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SECTION 001000
INSTRUCTION TO BIDDERS

PART 1 - GENERAL
1.01 PROPOSAL

A. The Board of Education for Round Lake CUSD 116 will receive sealed bids for the
2025 HVAC Upgrades at Murphy ES and Round Lake MS.

B. To receive full consideration, all bids must include 2 copies of the following
documents properly completed and signed. Failure to do so will result in
disqualification of bidder.

Bid Form

Bid Bond or Certified Check

Substitution Sheet

Non-Collusion Affidavit

Certificate of Compliance with lllinois Individual Drug-Free Workplace Act
Certificate of Compliance with Illinois Contractors Drug-Free Workplace Act
Certificate of Compliance with Illinois Human Rights Act

Bidder Eligibility Certification

: Business Enterprise Certification

0. Smoking and Tobacco Policy

1. Certificate of Compliance Criminal Background Checks/Sex Offender
Database

12. Contractors Qualification Statement. (AIA Document A305)

ST2o0eNocabhwON -~

1.02 PREPARATION OF BIDS

A. Proposals to be entitled for consideration must be made in accordance with the
following instructions.

1. Submit 2 copies of the bid on forms provided by Engineer with all blank
spaces for bid prices filled in, in ink, or typewritten.
2. Submit bid in an opaque, sealed envelope, addressed to:

Ms. Mary Lamping

Community Unit School District 116
811 Sunset Drive

Round Lake, IL 60073

And mark the envelope:
BID FOR: 1) Project Name

2) Name of Bidder
3) Do Not Open Until 9:00 a.m. on 11/05/25
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All proposals shall be mailed or delivered in person and will be received until
9:00 a.m., prevailing time, on Wednesday, November 5, 2025 at the office of:

Ms. Mary Lamping

Community Unit School District 116
811 Sunset Drive

Round Lake, IL 60073

Bids received after this time will not be accepted.

All erasures or written memorandum on the Bid Form are prohibited. Include

additional explanations, statements or qualifications on a separate sheet

attached to the Bid Form.

5. Base Bid shall appear only where called for in the Bid Form and shall not
appear elsewhere in the proposal. Any Alternate prices (other than those set
forth in the Bid Form) shall be listed on the Substitute Sheet.

6. Fill in all blank spaces for the bid items with prices, or if not applicable, the

words “No Cost.”

B w

B. The Owner reserves the right to reject any or all bids or parts thereof at its sole
discretion and to accept that bid which is considered in the best interest of the
District. Such decisions shall be final.

C. Owner reserves the right to waive any or all irregularities or informalities in bidding
procedures.
D. No telephone, telegraphic or facsimile bids will be considered. Likewise no

telephone, telegraphic, facsimile or oral modifications or revisions to a bid proposal
will be considered.

E. All prospective bidders shall attend a pre-bid conference at 3:30 p.m., on Thursday,
October 23, 2025 starting at Round Lake Middle School, 2000 N Lotus Drive, Round
Lake, IL 60073, and proceeding to Murphy ES, in order to familiarize themselves with
the project, which will be attended by both the Owner and the Engineer. It is the
responsibility of the contractor to attend and sign in at the pre-bid conference and
site inspections. This is stipulated to prevent errors due to existing conditions and
thus any misunderstanding or misinterpretation of the bid documents which could
result in delays for commencement and or completion of the projects, construction
mistakes, and unexpected costly expenditures for the bidder and or the Owner.

1.03 DEFINITIONS

A. All the definitions set forth in the General Conditions and Supplementary Conditions
of the Contract for Construction are applicable to this Instruction to Bidders.

B. The Bidding Documents include without limitation the Advertisement for Bid, the
Instructions to Bidders, the Bid Proposal Form including all certifications noted in
Article 1.13, General and Supplementary Conditions and proposed Contract
Documents including any addendum issued prior to receipt of bids.

C. Addenda are written or graphic instruments issued prior to the execution of the
Contract which modify or interpret the bidding documents including Drawings and
Specifications, by additions, clarifications, or corrections. The Addenda will become
part of the Contract Documents when the Construction Contract is executed.
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1.04 VIEWING OF SITE AND EXAMINATION OF DRAWINGS

A. Bidders shall view the site and existing conditions, and shall carefully examine the
Drawings, Specifications and Contract Documents so that they will fully understand
what is to be done.

B. Bidders are required to inform themselves fully of the conditions and limitations
under which the work will be performed.

C. The fact of a Contractor submitting a Proposal shall be construed by the Owner to
mean that the Bidder has complied with the above instructions, has viewed the site,
has carefully studied the Drawings, Specifications and other Contract Documents,
and agrees, if awarded a Contract, to carry out all of the provisions set forth.

D. Should a Bidder find discrepancies in or omissions from the Drawings, Specifications
and/or Contract Documents, he shall notify the Engineer prior to submitting his Bid.
The Engineer will then send written instructions to all Bidders. Failure by a
Contractor submitting a proposal to notify the Engineer in writing of any
discrepancies between the Drawings and actual conditions shall be construed by the
Owner to mean that such Contractor agrees to construct as detailed and specified,
and do whatever is necessary to complete the work in a manner approved by the
Engineer and at no increase in his proposal.

E. Any written instructions (Addenda) issued during the bidding period are to be
included in the proposal and shall become a part of the Contract Documents.

F. Bidders are required to acknowledge receipt of Addenda on the Form of Proposal.
1.05 BIDDING DOCUMENTS

A. Copies of the Bidding Documents will be available on Wednesday, October 15, 2025
at BHFX Industries, 80 W. Seegers Road Arlington Heights, IL 60005, (847) 593-
3161.

B. Documents will be available electronically via BHFX plan room. Costs for
downloading, printing, and shipping is to be paid for by Contractors receiving sets.

1.06 INTERPRETATION OF CONTRACT DOCUMENTS

A. If any Bidder contemplating a Proposal is in doubt as to the true meaning and intent
of any part of the Drawings, Specifications or Contract Documents, he shall submit to
the Engineer a written request for an interpretation thereof.

B. The Bidder submitting such a request will be responsible for its prompt delivery.

C. Interpretation will be made by Addendum only, duly issued by the Engineer and
delivered to each Bidder receiving a set of the Contract Documents.

D. The Owner will not be responsible for any other explanations or interpretations of the
Documents.

E. The successful Contractor will be rigidly held to the Engineer interpretation of all
Documents.
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1.07 SUBSTITUTIONS

A. When an article, material or item of equipment is designated by one or more trade
names, or manufacturer's names, such items or one of those so specified must be
included in the Base Bid.

B. Substitutions may be as follows:

1. Articles, materials or items of other manufacture, or equipment design, quality
and capacity will be considered as alternates or substitutes to those specified
or noted on the Drawings, only if the Contractor, at the time submitting his
Base Bid (and Alternate Bids), if applicable, offers to make such substitution,
stating reason therefore, and quotes any addition to, or deduction from the
amount of the Base Bid if such substitution should be accepted by the

Engineer.

2. The Engineer reserves the right to reject under the Bid any substitute offered
for items specified or noted on the Drawings.

3. When an article, material or item of equipment is designated by one trade or

manufacturer's name, and alternate names are also listed, such alternate
named material shall be of the same or better quality and performance as
determined solely by the Engineer. Such material shall also meet or exceed
the specifications outlined.

4, In the event that the Owner accepts a proposed Alternate, the Contractor who
provides such Alternate shall be entirely responsible for its proper "fitting in
place". Moreover, if the accepted Alternate results in added work and causes
additional costs to other trades, he shall reimburse those affected by the
acceptance of the Alternate.

1.08 ADDENDA

A. Addenda will be issued by email, FAX transmittal, direct mail or United Parcel (UPS)
delivery. The Contractors are to consider a FAX or email transmittal Addenda as a
binding addition to the contract documents.

B. It is the contractors’ responsibility to ascertain from the Engineer that they received
all Addenda issued to the contract documents, prior to submitting their bid.

1.09 FORM OF PROPOSAL

A. Each Proposal shall be submitted in Duplicate on the form provided by the Engineer.
All blank spaces on the form shall be fully filled in.

B. Proposals submitted other than on the special form provided by the Engineer may be
rejected.
C. No Proposal will be entertained which is not based upon the complete Contract

Documents, consisting of the following:

1. Instructions to Bidders
2. Form of Proposal
3 General Conditions of the Contract for Construction
(AIA Document No. A201, 2007 Edition), as amended and altered on its face
4, Specifications and Drawings
5. Addenda (if any)
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D. The Bidder is expected to base his Proposal on materials and equipment complying
fully with the Drawings and/or Specifications. In the event he names materials
and/or equipment in his Proposal which do not comply, he will be responsible for
furnishing materials and equipment which do fully comply with no change in price.

E. Proposals may be rejected if the BID FORM contains any erasures or any written
memorandum qualifying the same. Any explanation or statement which the Bidder
wishes to make must be placed in the same envelope with the Proposal, but shall be
written separately and independently of the Proposal proper and attached thereto.
The Owner reserves the right to waive any or all irregularities or informalities.

F. Proposals may also be rejected by the Owner unless properly signed in longhand by
the Bidder or by his authorized Agent, and unless all dates, items and amounts
called for on the BID FORM are furnished.

G. Proposals not signed by the individuals making them shall have attached thereto a
Power-Of-Attorney evidencing authority to sign the Proposal in the name of the
person for whom it is signed.

H. Proposals, which are signed for a Partnership, shall be signed in the firm name by
the required number of Partners to bind, or in the firm name by an Attorney-In-Fact.

1. Proposals, which are signed for a Corporation, shall have the correct
Corporate name thereof, and the signature of the President or other
authorized Officer of the Corporation "BY (Manager's Name)". If such
Proposal is manually signed, the authority to sign shall be attached to the
Proposal. Such Proposal shall also bear the attesting signature of the
Secretary of the Corporation and the impression of the Corporate Seal.

1.10 BID SECURITY

A. Each Proposal must be accompanied by a Bid Bond, Bank Draft or Certified Check
made payable to the order of the Board of Education, Round Lake Community Unit
School District 116, in an amount not less than ten percent (10%) of the Base Bid.

B. The Bid Guarantee assures that if an award is made, the Bidder will sign a Contract
and qualify for, and where required, provide a Performance Bond and Labor and
Material Payment Bond in an amount equal to the Contract Sum, all within ten days
following the award of a Contract.

C. The Contractor is required to pay for and include as part of his Proposal the cost for
providing a Performance Bond and Labor and Material Payment Bond to cover the
cost of the entire Project.

D. The Bid Bonds of the unsuccessful Bidders will be returned after Contracts have
been executed between the Owner and the successful Contractor.

1.11  BID WITHDRAWAL

A. Any bidder may withdraw his bid prior to scheduled closing time for receiving bids.
All bidders shall hold their Bids open for a period of ninety calendar days from the
date of bid Opening. The Owners and Bidders may agree to extend the period of
irrevocability beyond the ninety-day period.
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1.12 REJECTION OF BIDS

A. The Owner reserves the right to reject any or all bids or parts thereof at its sole
discretion and to accept that bid which is considered in the best interest of the
District. Such decisions shall be final.

B. Owner reserves the right to waive any or all irregularities or informalities in bidding
procedures.

1.13 METHOD OF AWARD

A. If the Owner should award a Contract, the Owner will award it to the lowest
responsible, responsive bidder complying to the construction documents, with full
consideration given to Contractor's Completion Schedule, conditions serving the best
interest of the Owner, and on the basis of the base bid amount.

B. In awarding contract, the Owner may take into consideration skill, facilities, capacity,
experience, ability, responsibility, previous work, financial standing of bidder, amount
of work being carried on by bidder, quality of construction equipment available, and
the bidder’s ability to achieve a prompt and efficient completion of work herein
described.

1.14 CONTRACTOR'’S QUALIFICATION STATEMENT

A. Each bidder is required to submit the supporting data to substantiate that such bidder
is properly qualified to carry out the obligations of the Contract and to complete the
Work contemplated therein.

B. Each Bidder is required to submit a properly executed AIA Document 305,
Contractor’s qualification Statement.

1.15 EXECUTION OF AGREEMENT AND PERFORMANCE AND PAYMENT BONDS

A. Subsequent to the award, and within ten days after the prescribed forms are
prepared and presented for signature by the Engineer, the successful General
Contractor, shall execute and return to the Engineer, an Agreement in the form
included in the Contract Documents, in such number of copies as the Owner may
require. The submittal shall include the Performance Bond, Labor and Material
Payment Bond and insurance forms.

B. The Contractor's Base Bid shall include all costs for providing a Performance Bond
and Labor and Material Payment in the amount of 100% of the Contract Price in
favor of the Owner, covering all work involved under their Contract.

C. Having satisfied all conditions of award as set forth elsewhere in these Documents,
the successful General Contractor shall within the period specified above, furnish
surety Bonds in penal sums, each not less than the amount of the contract awarded.
As security for the faithful performance of the Contract, and for the payments of all
persons, firm or corporation to whom the general Contractor may become legally
indebted for labor, materials, tools, equipment, or services of any nature including
utility and transportation services, employed or used by him in performing the work.
Such Bonds shall be in the same forma as those included in the contract documents
and shall bear the same date as, or a date subsequent to that of the agreement. The
current Power of Attorney for the person who signs for any surety company shall be
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attached to such Bonds. A Guaranty or Surety Company acceptable to the Owner
shall sign bonds.

D. The failure of the successful Bidders to execute such Agreement and to supply the
required Bonds within ten days after the prescribed forms are presented for
signature, or within such extended period as the Owner may grant, based upon
reasons determined sufficient by the Owner, may constitute a default.

E. Bidders should note that this Project Manual consists of all pages listed in the Table
of Contents. Upon notification, the Engineer will furnish any pages missing from the
Project Manual, or from the Drawings as printed.

1.16  OCCUPATIONAL SAFETY AND HEALTH ACT

A. Each Bidder shall carefully examine the Federal Occupational Safety and Health Act,
current edition, as issued by the Federal Register (OSHA) and the specific
regulations governing procedures, techniques, safety precautions, equipment design
and the configuration of same as required under this Act.

B. Each Bidder agrees as evidenced by his submission of a Bid, to comply with all
terms of the Act and to perform and complete in a workmanlike manner all work
required in full compliance with said Act.

1.17 ASBESTOS

A. No asbestos containing materials, apparatus, or equipment are to be used during the
construction of the project, and no asbestos containing materials nor equipment are
to be installed into the project.

B. General contractor shall receive certification from his material and equipment
suppliers from the subcontractors stating that no asbestos containing material nor
equipment has been used or installed in their work.

C. General contractor shall certify in writing at the completion of the construction and
prior to final acceptance of the work that no asbestos containing materials nor
equipment has been installed in the project under this contract.

1.18 POWER OF ATTORNEY

A. Attorneys-in-Fact who sign bonds, Agreements or bids must file with each certified
and effectively dated copy of their Power of Attorney.

1.19 EMPLOYMENT AND LABOR PROVISIONS
A. Contractor Background Check.

1. All construction workers that will be working in the school building must
undergo a criminal background check — no exceptions. No substitution of
construction workers without a criminal background check.

B. It shall be mandatory upon the Contract to whom a contract is awarded and upon
any subcontractor under him to pay not less than the applicable General Prevailing
Wage for each craft or type of work or mechanic needed to execute the Contract
awarded, pursuant to all provisions of the lllinois Prevailing Wage Act. (See Section
008200-Prevailing Wage).
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C. In all Contractor Bonds required herein, provisions should be included that shall
guarantee faithful performance of such Prevailing Wage clauses as required by the
above statute.

D. The Contractors awarded Contracts by the Owner shall indemnify and hold harmless
the Owner from any and all claims and damages that may arise if the Contractor or
subcontractor under him shall violate any of the provisions of the lllinois Prevailing
Wage Act, or any other applicable lllinois Labor Laws.

E. Each Contractor is required to comply with the Wage Rates prevailing throughout the
duration of Construction.

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

END OF SECTION
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REQUIRED BID SUBMITTAL FORMS
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SECTION 003000
BID FORM

BIDDER

PROJECT IDENTIFICATION:
CS2 PROJECT NO. 886-S-1

WORK AT:

MURPHY ELEMENTARY SCHOOL ROUND LAKE MIDDLE SCHOOL
220 Greenwood Drive 2000 N Lotus Drive
Round Lake Park, IL 60073 Round Lake Heights, IL 60073

THIS BID IS SUBMITTED TO:

Board of Education
ROUND LAKE CUSD 116
510 N. Cedar Lake Road
Round Lake, 1L60073

(Hereinafter called OWNER)

The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement
with OWNER in the form included in the Contract Documents to complete all Work as specified or
indicated in the Contract Documents for the Contract Price and within the Contract Time indicated
in this Bid and in accordance with the Contract Documents.

The Bidder accepts all of the terms and conditions of the Instructions to Bidders, including without
limitation those dealing with the disposition of Bid Security. This Bid will remain open for the period
of time specified in the Advertisement to Bid after the day of Bid Opening. The Bidder will sign the
Agreement and submit the Contract Security and other documents required by the Contract
Documents within ten (10) business days after the date of OWNER'S Notice of Award. In
submitting this Bid, the Bidder represents, as more fully set forth in the Agreement, that:

The following Addenda to Drawings and Specifications (if any) are hereby acknowledged and are
included in this Proposal as submitted:

Addendum No. Date Received
Addendum No. Date Received
Addendum No. Date Received
Addendum No. Date Received

The Bidder has examined the site and locality where the Work is to be performed, the legal
requirements (federal, state and local laws, ordinances, rules and regulations) and the conditions
affecting cost, progress or performance of the Work and has made such independent investigations
as a reasonable and prudent Bidder deems necessary;
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This Bid is genuine and not made in the interest of on behalf of any undisclosed person, firm or
corporation; and is not submitted in conformity with any agreement or rules of any group,
association, organization, or corporation; the Bidder has not directly nor indirectly induced or
solicited any other Bidder to submit a false or sham Bid; the Bidder has not solicited or induced and
person, firm or corporation to refrain from Bidding; and the Bidder has not sought by collusion to
obtain for himself any advantage over any other Bidder or over OWNER; and

The Bidder(s) will complete the Work for the following price(s):

A. BASE BID: LUMP SUM BID FOR 2025 HVAC UPGRADES AT D116 MURPHY ES AND
ROUND LAKE MS
For performing and providing all labor, materials, necessary equipment and all utilities,
transportation and services necessary to perform and complete in a workmanlike manner all
work required to complete the proposed work indicated in the bidding documents in
accordance with the Plans and Specifications. This bid shall include a lump sum Allowance
of Twenty-Five Thousand Dollars ($25,000.00). This total bid is a lump sum price of:
Dollars
(Written)
($ )
(Figures)
B. ALTERNATE 1: LUMP SUM BID TO INCORPORATE HWB-2 AND HWP-2 INTO THE
HEATING PLANT AT ROUND LAKE MS
For performing and providing all labor, materials, necessary equipment and all utilities,
transportation and services necessary to perform and complete in a workmanlike manner all
work required to complete the proposed work indicated in the bidding documents in
accordance with the Plans and Specifications. This total bid is a lump sum price of:
Dollars
(Written)
($ )
(Figures)
C. ALTERNATE 2: LUMP SUM BID TO REMOVE EXISTING DIFFUSERS AND REPLACE
WITH NEW AT MURPHY ES
For performing and providing all labor, materials, necessary equipment and all utilities,
transportation and services necessary to perform and complete in a workmanlike manner all
work required to complete the proposed work indicated in the bidding documents in
accordance with the Plans and Specifications. This total bid is a lump sum price of:
Dollars
(Written)
($ )
(Figures)
2025 HVAC UPGRADES BID FORM
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It is understood and agreed by the undersigned that the OWNER reserves the unrestricted privilege
to reject any or all of the foregoing alternate Bids and unit prices, as present in the Schedule of Unit

Prices, which it may consider excessive or unreasonable.

The Bidder agrees that the Work on this Contract will begin as set forth in the Notice to Proceed,
and the work at Proposed at the ROUND LAKE COMMUNITY UNIT SCHOOL DISTRICT 116 shall

be substantially completed on or before June 22, 2026.

Final completion shall be in accordance with paragraph 9.10 of the General Conditions on or before

June 29, 2026.

OWNER reserves the right to reject any Bid in which all of the items in the Bid Form, Schedule of

Unit Prices, and Alternate bids that is not properly filled out.

DATED

FIRM NAME

OFFICIAL ADDRESS:

BY

(Signature)

(Typed or Printed Name and Title)
Telephone:

Where Bidder is corporation, address

Attest

(SEAL)

Secretary (Signature)

END OF SECTION
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SECTION 004100
BID BOND

KNOW ALL ME BY THESE PRESENTS, THAT WE

(Contractor)

as Principal, hereinafter called the Principal, and

(Surety)

a corporation duly organized under the laws of the State of Illinois as Surety are held and firmly
bound unto ROUND LAKE COMMUNITY UNIT SCHOOL DISTRICT 116 as Obligee, hereinafter
called Obligee, in the sum of

Dollars ($ )

for payment of which sum will truly to be made, said Principal and said Surety bind ourselves, our
heirs, executors, Administrators, successors, and assigns, jointly and severally, firmly be these
presents.

WHEREAS, the Principal has submitted a bid for 2025 HVAC UPGRADES AT D116 MURPHY ES
AND ROUND LAKE MS LOCATED IN ROUND LAKE, ILLINOIS.

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 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 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 Title

Surety SEAL

2025 HVAC UPGRADES BID BOND

D116 MURPHY ES AND ROUND LAKE MS SECTION 004100 - 1



Witness Title

Required Bid Security in the form of

(Certified Check or Bid Bond)

in the amount of

(Dollars or Percent)

Communications concerning this bid shall be addressed to:

Name

Address

City, State and Zip Code

Telephone No.
(including area code)

The terms used in this bid have the meanings assigned to them as defined in the General
Conditions.

Firm Name:

By:

(Authorized Agent of Contractor) Title

Subscribed and sworn to before me

This day of , 20__

Notary Public

END OF SECTION

2025 HVAC UPGRADES BID BOND
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SECTION 004400
SUBSTITUTION SHEET

NAME OF BIDDER:

Date:

All the bids shall be based upon provisions of the proposed Contract Documents.

All bidders desiring to make substitutions for “proprietary brands” specified shall list such proposed
substitutions below, together with the amount to be added or deducted from the amounts of the
base bids.

The Owner reserves the right to reject all such substitutions, and such substitutions will not be used
to determine the low bid.

Complete descriptions and technical data shall accompany proposed substitutions.
NOTE: Manufacturers’ names and material approved by Engineer during the bidding time, but not

shown in Addenda must be listed below if said material is to be considered.

BRAND OR MAKE PROPOSED
SPECIFIED SUBSTITUTIONS ADD DEDUCT

END OF SECTION

2025 HVAC UPGRADES SUBSTITUTION SHEET
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SECTION 004800

NON-COLLUSION AFFIDAVIT

AFFIDAVIT: “I (we) hereby certify and affirm that my (our) proposal was prepared independently for
this project and that it contains no fees or amounts other than for the legitimate execution of the
work as specified and that it includes no understanding or agreements in restraint of trade.”

(If an Individual)

Signature of Bidder (Seal)
Business Address

(If a Partnership)

Firm Name (Seal)

By

Business Addresses
of all Partners

of the Firm

(If a Corporation)

Corporate Name

By:

Business Address

(CORPORATE SEAL)

Names of Officers:

Attest:

(President
(Secretary

(Treasurer

Secretary

Name of Bidder

END OF SECTION

2025 HVAC UPGRADES
D116 MURPHY ES AND ROUND LAKE MS
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SECTION 004850
CERTIFICATE OF COMPLIANCE WITH ILLINOIS INDIVIDUAL DRUG-FREE WORKPLACE ACT

Pursuant to 30 ILCS 580/1 et seq. (the Drug Free Workplace Act"), the undersigned individual
hereby certifies to the Board of Education of ROUND LAKE COMMUNITY UNIT SCHOOL
DISTRICT 116 that the individual will not engage in the unlawful manufacture, distribution,
dispensation, possession, or use of a controlled substance in the performance of the contract.

Failure to abide by this Individual's Drug Free Workplace Certification shall subject the individual to
the penalties set forth in Section 6, 7 and 8 of the Drug Free Workplace Act.

NOTICE: This Individual's Drug Free Workplace Certification is to be completed by any individual
directly responsible for the performance of a contract of $5,000 or more with the School District.

Firm Name:

By:

(Authorized Agent of Contractor)

(Title)

Subscribed and sworn to before me

This day of ,20

Notary Public

END OF SECTION

CERTIFICATE OF COMPLIANCE WITH ILLINOIS
2025 HVAC UPGRADES INDIVIDUAL DRUG FREE WORKPLACE ACT
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SECTION 004860
CERTIFICATE OF COMPLIANCE WITH ILLINOIS CONTRACTORS DRUG-FREE WORKPLACE ACT

Pursuant to 30 ILCS 580/1 et seq. (the "Drug Free Workplace Act") the undersigned Contractor
hereby certified to the Board of Education of the Round Lake Community Unit School District 116
that it will provide a drug-free workplace by:

A. Publishing a statement:
1. Notifying employees that the unlawful manufacture, distribution, dispensation,

possession, or use of a controlled substance, including cannabis, is prohibited in the
contractor's workplace.

2. Specifying the actions that will be taken against employees for violations of such
prohibition.

3. Notifying the employee that, as a condition of employment on such contract, the
employee will;
a. Abide by the terms of the statement; and
b. Notify the employer of any criminal drug statute conviction for a violation

occurring in the workplace no later than five (5) days after such conviction.

B. Establishing a drug-free awareness program to inform employees about:
1. The dangers of drug abuse in the workplace;
2. The contractor's policy of maintaining a drug-free workplace;
3 Any available drug counseling, rehabilitation, and employee assistance programs;
and
4, The penalties that may be imposed upon employees for drug violations.
C. Making it a requirement to give a copy of the statement required by subsection "A" to each

employee engaged in the performance of the contract and to post the statement in a
prominent place in the workplace.

D. Notifying the contracting or granting agency within ten (10) days after receiving notice under
part "b." of paragraph "3" of subsection "A" from an employee or otherwise receiving actual
notice of such conviction.

E. Imposing a sanction on or requiring the satisfactory participation in a drug abuses
assistance or rehabilitation program by, any employee who is so convicted, as required by
Section 5 of the Drug Free Workplace Act.

F. Assisting employees in selecting a course of action in the event drug counseling, treatment,
and rehabilitation is required and indicating that a trained referral team is in place.

G. Making a good faith effort to continue to maintain a drug-free workplace through
implementation of Section 3 of the Drug Free Workplace Act.

CERTIFICATE OF COMPLIANCE WITH ILLINOIS
2025 HVAC UPGRADES CONTRACTORS DRUG FREE WORKPLACE ACT
D116 MURPHY ES AND ROUND LAKE MS SECTION 004860 - 1



H. Failure to abide by this Contractors Drug Free Workplace Certification shall subject the
contractor to the penalties set forth in sections 6, 7 and 8 of the Drug Free Workplace Act.

NOTICE: This Contractor's Drug Free Workplace Certification is to be completed by any
corporations, partnerships or other entities with twenty-five or more employees at the time of the
contract, or a department, division, or unit thereof, directly responsible for the performance of a
contract of $5,000 or more with the School District.

Firm Name:

By:

(Authorized Agent of Contractor)

(Title)

Subscribed and sworn to before me

This day of , 20

Notary Public

END OF SECTION

CERTIFICATE OF COMPLIANCE WITH ILLINOIS
2025 HVAC UPGRADES CONTRACTORS DRUG FREE WORKPLACE ACT
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SECTION 004870
CERTIFICATE OF COMPLIANCE WITH ILLINOIS HUMAN RIGHTS ACT

All successful contractors must comply with the provisions of the lllinois Human Rights Act (ACT)
dealing with equal employment opportunities (Section 2-105, 775 ILCS 5/2-105) including equality
of employment opportunity and the regulations of the Department of Human Rights of the State of
lllinois and also must provide for the adoption and implementation of written Sexual Harassment
Policies. The contract with the successful bidder will provide for this requirement. The statutory
provisions require that the written Sexual Harassment policy included at a minimum the following
information: (l) the illegality of sexual harassment, (ii) the definition of sexual harassment under
lllinois Law, (iii) a description of sexual harassment, utilizing examples; (iv) a vendor’s internal
compliant process including penalty; (v) the legal recourse, investigative and complaint process
available through the Department of Human Rights Commission; (vi) protection against retaliation
as provided by Section 6-101 of the lllinois Human Rights Act.

Firm Name

Address

Signature of Officer

Title

Subscribed and sworn to before me

this day of , 20

Notary Public

END OF SECTION

CERTIFICATE OF COMPLIANCE
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SECTION 004950

BIDDER ELIGIBILITY CERTIFICATION

Public Act 85-1295 (lllinois Revised Statutes, 1987, Chapter 38, Article 33E) requires that all the
contractors bidding for public agencies in the State of lllinois certify that they are not barred from

bidding on public contracts for bid rigging or bid rotation.

Following certification must be signed and submitted with bidder’s bid proposal. FAILURE TO DO

SO WILL RESULT IN DISQUALIFICATION OF THE BIDDER.

(Name of Contractor)

as part of its bid on a contract for 2025 HVAC UPGRADES AT D116 MURPHY ES AND ROUND
LAKE MS LOCATED IN ROUND LAKE, ILLINOIS, hereby certifies that the said contractor is not
barred from bidding on the aforementioned contract as a result of a violation of either Section 33E-3
or 33E-4 of Article 33E of chapter 38 of the lllinois Revised Statutes.

Firm Name

By:

(Authorized Agent of Contractor)

Title

Subscribed and sworn to before me

this day of

, 20

Notary Public

END OF SECTION

2025 HVAC UPGRADES
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SECTION 004960
BUSINESS ENTERPRISE CERTIFICATION

Pursuant to 105 ILCS 5/10-20.40 requires that a Business Enterprise Certification is to be
completed by any corporations, partnerships or other entities with a department, division, or unit
thereof, directly responsible for the performance of a contract of $25,000 or more with Round Lake
Community Unit School District 116. This information will be provided to the state board of
education and posted on the Round Lake Community Unit School District 116’s public website.

At least one selection must be made.

Check one

Minority Owned Business

Female Owned Business

Owned by a person with a disability

Locally Owned Business

(Within district and 5-mile radius of district boundaries)
Other

O OOood

Owners Name:

Address:

(Signature of Owner)

(Title)

Subscribed and sworn to before me

this day of , 20

Notary Public

END OF SECTION

2025 HVAC UPGRADES BUSINESS ENTERPRISE CERTIFICATION
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SECTION 004970
SMOKING AND TOBACCO POLICY

The use of tobacco by any school personnel, student, or other person is prohibited on Round Lake
Community Unit School District 116 school property. This prohibition applies to such property
before, during, and after the regular school day, and on days when school is not in session.

The term “Tobacco” will mean cigarettes, cigars, pipes, or tobacco in any form, including smokeless
tobacco which is any loose, cut, shredded, ground, powdered, compressed or leaf tobacco intended
to be placed in the mouth without being smoked.

“School Property” includes without limitation, any area within a school building or other indoor
facility used for school purposes, and areas outside buildings and facilities, whether owned, leased
or contracted by the District.

“School Purposes” include all events, activities or other uses of school property that the Board or
the Officials of the District authorize or permit, including without limitation, all interscholastic or
extra-curricular athletic, academic or other events sponsored by the Board or in which pupils of the
District participate.

This action is taken in compliance with the lllinois School Code, Section 10-20.5B; Goals 2000:
Educate America Act, Part C, (The “Pro-Children Act of 1994”").

Agreed and signed by:

Firm Name:

Address:

(Signature of Officer)

(Title)

Subscribed and sworn to before me

this day of , 20

Notary Public

END OF SECTION

2025 HVAC UPGRADES SMOKING AND TOBACCO POLICY
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AIA Document A3o5 - Electronic Format

Contractor's Qualification Statement
1986 EDITION

THIS DOCUMENT HAS IMPORTANT LEGAL CONSEQUENCES: CONSULTATION WITH AN ATTORNEY IS ENCOURAGED WITH RESPECT TO ITS
COMPLETION OR MODIFICATION. AUTHENTICATION OF THIS ELECTRONICALLY DRAFTED AIA DOCUMENT MAY BE MADE BY USING AIA
DOCUMENT Dgo1.

This form is approved and recommended by The American Institute of Architects (AIA) and The Associated General Contractors of American (AGC) for use in
evaluating the qualifications of contractors. No endorsement of the submitting party or verification of the information is made by AIA or AGC.

Copyright 1964, 1969, 1979, © 1986 by The American Institute of Architects, 1735 New York Avenue N.W, Washington D.C. 20006-5292. Reproduction of the material
herein or substantial quotation of its provisions without written permission of the AIA violates the copyright laws of the United States and will be subject to legal
prosecution

The Undersigned certifies under oath that the information provided herein is true and sufficiently complete so as not to be misleading.

NRERNRERE

SUBMITTED TO:
ADDRESS:
SUBMITTED BY: Corporation
NAME: Partnership
ADDRESS: Individual
PRINCIPAL OFFICE: Joint Venture
Other
NAME OF PROJECT (if applicable):
TYPE OF WORK (file separate form for each Classification of Work):
General Construction HVAC
Plumbing Electrical

Other (please specify)
1. ORGANIZATION
1.1 How many years has your organization been in business as a Contractor?
1.2 How many years has your organization been in business under its present business name?

1.2.1  Under what other or former names has your organization operated?

1.3 Ifyour organization is a corporation, answer the following:
1.3.1  Date of incorporation:
1.3.2  State of incorporation:
1.3.3  President's name:
1.3.4  Vice-president's name(s)

1.3.5  Secretary's name:
1.3.6  Treasurer's name:
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license without violation until the date of expiration as noted below. User Document: a305mast.aia -- 3/4/2004. AIA License Number 1119727, which
expires on 7/29/2004.
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1.4 Ifyour organization is a partnership, answer the following:
1.4.1  Date of organization:
1.4.2  Type of partnership (if applicable):
1.4.3  Name(s) of general partner(s)

1.5 Ifyour organization is individually owned, answer the following:
1.5.1  Date of organization:
1.5.2  Name of owner:

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

2. LICENSING

2.1 List jurisdictions and trade categories in which your organization is legally qualified to do business, and indicate registration or
license numbers, if applicable.

2.2 List jurisdictions in which your organization's partnership or trade name is filed.

3.  EXPERIENCE

3.1 List the categories of work that your organization normally performs with its own forces.

3.2 Claims and Suits. (If the answer to any of the questions below is yes, please attach details.)

3.2.1  Has your organization ever failed to complete any work awarded to it?

3.2.2  Are there any judgments, claims, arbitration proceedings or suits pending or outstanding against your organization
or its officers? '

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

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

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

3.4.1 State total worth of work in progress and under contract:

3.5 On a separate sheet, list the major projects your organization has completed in the past five years, giving the name of project,
owner, architect, contract amount, date of completion and percentage of the cost of the work performed with your own forces.

3.5.1  State average annual amount of construction work performed during the past five years:

3.6 On a separate sheet, list the construction experience and present commitments of the key individuals of your organization.
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4. REFERENCES

4.1 Trade References:
4.2 Bank References:

4.3 Surety:

4.3.1 Name of bonding company:
4.3.2 Name and address of agent:

5. FINANCING

5.1 Financial Statement.

5.1.1  Attach a financial statement, preferably audited, including your organization's latest balance sheet and income
statement showing the following items:

Current Assets (e.g., cash, joint venture accounts, accounts receivable, notes receivable, accrued income,
deposits, materials inventory and prepaid expenses);

Net Fixed Assets;
Other Assets;

Current Liabilities (e.g., accounts payable, notes payable, accrued expenses, provision for income taxes,
advances, accrued salaries and accrued payroll taxes);

Other Liabilities (e.g., capital, capital stock, authorized and outstanding shares par values, earned surplus
and retained earnings).

5.1.2  Name and address of firm preparing attached financial statement, and date thereof:
5.1.3  Isthe attached financial statement for the identical organization named on page one?

5.1.4  If not, explain the relationship and financial responsibility of the organization whose financial statement is provided
{e.g., parent-subsidiary).

5.2 Will the organization whose financial statement is attached act as guarantor of the contract for construction?

6. SIGNATURE
6.1 Dated at this day of .

Name of Organization:

By:
Title:

6.2
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M being duly sworn deposes and says that the information provided herein is true and sufficiently complete so as not to be
misleading.

Subscribed and sworn before me this day of 20
Notary Public:

My Commission Expires:
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THE ARCHITECT:
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1.1.2,1.5,3.1.3,3.2.2,3.2.3,3.24,3.3.1, 3.4.2, 3.5.1,
3.74,3.75,39.2,3.93,3.10,3.11, 3.12, 3.16, 3.18,
4.12,4.13,4.2,52,622,7,83.1,9.2,93,94, 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
1.1.2,4.2.3,4.2.4,4.2,6,9.6.3, 9.6.4, 11.3.7
Architect’s Representations

9.4.2,9.5.1,9.10.1

Architect’s Site Visits
3.74,422,429,94.2,95.1,99.2,9.10.1, 13,5
Asbestos

10.3.1

Altorneys’ 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

1.1L1,5.2.1, 1141

Binding Dispute Resolution
9.7.1,11.3.9,11.3.10, 13.1.1, 15,25, 15.2.6.1, 15.3.1,
15.3.2,154.1

Boiler and Machinery Insurance

11.3.2

Bonds, Lien

7.3.7.4,9.10.2,9.10.3

Bonds, Performance, and Payment
7.3.74,9.6.7,9.10.3,11.3.9, 114
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[nit,

Building Permit

3.7.1

Capitalization

1.3

Certificate of Substantial Completion
9.83,9.84,9.8.5

Certificates for Payment
421,4.25,42.9,93.3,94,9.5,96.1, 9.6.6,9.7.1,
9.10.1,9,10.3, 14.1.1.3, 14.2.4, 15.1.3
Certificates of Inspection, Testing or Approval
13.54

Certificates of Insurance

9.16.2, 11.1.3

Change Orders
1.1.1,2.4.1,34.2,3.74,3.8.2.3,3.11.1, 3.12.8,4.2.8,
5.2.3,7.1.2,7.1.3,7.2,7.3.2,7.3.6,7.3.9,7.3.10,83.1,
0.3.1.1,9.10.3,10.3.2,11.3,1.2, 11.3.4,11.39,12.1.2,
15.1.3

Change Orders, Definition of

7.21 .

CHANGES IN THE WORK :
2.2.1,3.11,4.28,7,7.2.1,73.1,74,74.1, 8.3.1,
9.3.1.1,11.39

Claims, Definition of

15.1.1

CLAIMS AND DISPUTES
3.2.4,6.1.1,6.3.1,7.3.9,9.3.3,9.104, 10.3.3, 15, 15.4

Claims and Timely Assertion of Claims

15.4.1

Claims for Additional Cost
3.24,374,61.1,73.9,10.3.2, 1514

Claims for Additional Time
3.24,3746.1.1,83.2, 10.3.2, 15.1.5

Coneealed or Unknown Conditions, Claims for
3.74

Claims for Damages
3.2.4,3.18,6.1.1,83.3,9.5.1,9.6.7, 10.3.3, 1 L.1.4,
11.3.5,11.3.7, 14.1.3, 14.2.4,15.1.6

Claims Subject to Arbitration

15.3.1,15.4.1

Cleaning Up

3.15,6.3

Commencement of the Work, Conditions Relating to
2.2.1,3.22,34.1,3.7.1,3.10.1, 3.12.6, 5.2.1, 3.2.3,
6.2.2,8.1.2,82.2,83.1,11.1,11.3.1, 11.3.6, 114.1,
15.1.4

Commencement of the Work, Definition of

8.1.2

Communieations Facilitating Confract
Administration

3.9.1,4.24

Completion, Conditions Relating to

3.4.1,3.11, 3.15,4.2.2,4.2.9,8.2,94.2,9.8,9.9.1,
9.10,12.2,13.7, 14.1.2

COMPLETION, PAYMENTS AND

9 .

Completion, Substantial
42.9,8.1.1,81.3,823,942,9.8,99.1,9103,12.2,
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, 15.43

Concealed or Unknown Conditions
3.74,42.8,83.1, 10.3

Conditions of the Contract

I.1.1,6.1.1,6.1.4

Consent, Written
3.4.2,3.74,3.12.8,3.142,4.1.2,9.3.2,9.8.5,9.9.1,
9.10.2,9.10.3,11.3.1, 13.2, 13.4.2, 154.4.2
Consolidation or Joinder

154.4

CONSTRUCTION BY OWNER OR BY
SEPARATE CONTRACTORS

1.1.4,6

Construction Change Directive, Definition of
7.3.1

Construction Change Dircctives
1.1.1,3.4.2,3.12.8,4.2.8,7.1.1, 7.1.2, 7.1.3, 1.3,
9.3.1.1

Construction Schedules, Contractor’s
3.10,3.12.1,3.12.2, 6.1.3, 15.1.53.2

Contingent Assignment of Subcontracts

54, 14.22.2

Continuing Contract Performance

15.1.3

Contract, Definition of

1.1.2

CONTRACT, TERMINATION OR
SUSPENSION OF THE

5.4.1.1,11,3.9, 14

Contract Administration

3.1.3,4,94,9.5

Contract Award and Execution, Conditions Relating
to

3.7.1,3.10,52,6.1, 11,13, 11,.3.6, 11 4.1
Contract Documents, The

111

Contfract Documents, Copies Furnished and Use of
1.5.2,2.2.5,53

Contract Documents, Definition of

1.1.1

Contract Sum
3.7.4,3.8,5.23,7.2,73,74,9.1,94.2,95.1.4,9.6.7,
9.7,10.3.2, 11.3.1, 14.2.4, 143.2, 15.1.4, [5.2.5
Contract Sum, Definition of

9.1

Contract Time

3.7.4,3.7.5,3.10.2,5.2.3,7.2.13, 7.3.1,7.3.5, 7.4,
8.1.1,82.1,83.1,9.51,9.7.1, 10.3.2, 12.1.1, 14.3.2,
15.1.5.1, 15.2.5

Contract Time, Definition of

8.1.1
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CONTRACTOR

3

Contractor, Definition of

31,612

Contractor’s Construction Schedules
3.10,3.12.1,3.12.2,6.1.3, 15.1.5.2

Contractor’s Employees
3.3.2,34.3,381,3.9,3.18.2,4.2.3,4.2.6,10.2, 10.3,
FELL 1837, 14, 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
Coniractor’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
1,1.2,1.5,3.1.3,3.2.2,3.2.3,3.2.4, 3.3.1, 3.4.2, 3.5.1,
3.7.4,3.10,3.11,3.12,3.16,3,18,4.1.3,4.2,5.2, 6.2.2,
7,83.1,92,93,94,9.5,97, 98,99, 10.2.6, 10.3,
11.3.7, 12, 13,5, 15.1.2,15.2.1

Contractor’s Representations
32.1,322,351,3.12.6,6.2.2,82.1,9.3.3,9.8.2
Contractor’s Responsibility for Those Performing the
Work

3.3.2,3.18,53.1,6.1.3,62,95.1,10.2.8
Contractor’s Review of Contract Documents

3.2

Condractor’s Right to Stop the Work

9.7

Contractor’s Right to Terminate the Contract

14,1, 15.1.6

Contractor’s Submittals
3.10,3.11,3,12.4,4.2.7,5.2.1, 5.2.3, 9.2, 9.3, 9.8.2,
9.8.3,9.9.1,9.10.2,9.103, 11.1.3, 11.4.2

 Coniractor’s Superintendent

39,1026

Contractor’s Supervision and Construction
Procedures

1.2.2,3.3,3.4,3.12.10,4.2.2,4.2.7, 6.1.3, 6.2.4, 7.1.3,
73.5,7.3.7, 8.2, 10,12, 14, 15.1.3 ‘
Contractual Liability Insurance

11.1.1.8,11.2

Coordination and Correlation

1.2,3.2.1,3.3.1,3.10, 3.12.6,6.1.3, 6.2.1

Copies Furnished of Drawings and Specifications
1.5,2.2.5,3.11

Copyrights

1.5, 3.17

Correction of Work
2.3,24,3.73,94.2,982,9.8.3,9.9.1, 12,12, 12.2
Correlation and Intent of the Contract Documents
1.2

Cost, Definition of

7.3.7

Costs

2.41,3.24,3.7.3,3.8.2,3.152,5.4.2,6.1.1, 6.2.3,
7.3.3.3,7.3.7,7.3.8,7.3.9,9.10.2,10.3.2,10.3.6, 1 1.3,
12.1.2,122.1,12.24, 13,5, 14

Cutting and Patching

3.14,6.2.5

Damage fo Construction of Owner or Separate
Contractors

3.14.2,6.2.4, 10.2.1.2, 10.2.5, 104, 11.1.1, 11.3,
12.24

Damage to the Work

3.14.2,6.9.1, 10.2.1.2, 10.2.5, 10.4.1, 11.3.1, 12.2.4
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, 10.3.2

Date of Commencement of the Work, Definition of
8.1.2

Date of Substantial Completion, Definition of
8.1.3

Day, Definition of

8.1.4

Decisions of the Architect
3.74,4.2.6,4.2.7,42.11,4.2.12,4.2.13, 15.2, 6.3,
7.3.7,73.9,8.1.3,83.1,92.1,9.4,9.51,9.84,99.1,
13.5.2,14.2.2, 14.2.4, 15.1, 15.2

Decisions to Withhold Certification
9.4.1,9.5,9.7,14.1.1.3

Defective or Nonconforming Work, Acceptance,
Rejection and Correction of
2.3.1,24.1,3.5.1,42.6,6.2.5,95.1,9.5.2,9.6.6,
9.8.2,9.9.3,9.104, 12.2.1

Defective Work, Definition of

3.5.1

Definitions

1.1,2.1.1,3.1.1,3.5.1,3.12.1,3.12.2, 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
3.2,3.74,523,7.2.1,73.1,74.1,83,95.1,9.7.1,
10.3.2, 10.4.1, 14.3.2, 15.1.5, 15.2.5

Disputes

6.3.1,7.3.9,15.1, 152

Documents and Samples at the Site

31

Drawings, Definition of

1.1.5

Drawings and Specifications, Use and Ownership of
3.11

Effective Date of Insurance

8.2.2,11.1.2

Emergencies

10.4,14.1.1.2, 15.14

Employees, Contractor’s
3.3.2,3.4.3,3.8.1,3.9,3.182,42.3,4.2.6,10.2,
1033, 1111, 11.3.7, 14,1, 14.2.1.1
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Init,

Equipment, Labor, Materials or

1.1.3, 1.1.6,3.4,3.5.1,3.8.2,3.8.3,3.12, 3.13.1,
3.15.1,4.2.6,4.2.7,52.1,6.2.1,7.3.7,9.3.2,9.3.3,
9.5.1.3,9.10.2, 10.2.1, 10.2.4, 14.2.1.1, 14.2.1.2
Execution and Progress of the Work

1.1.3, 1.2.4, 1.2.2,2.2.3,2.2.5, 3.1, 3.3.1, 3.4.1, 3.5.1,
3.7.1,3.10.1,3.12,3.14,4.2,6.2.2, 7.1.3,7.3.5, 8.2,
9.5.1,9.9.1,10.2,10.3,12.2, 142, 14.3.1, 151.3
Extensions of Time
3.24,374,523,72.1,73,74.1,9.5.1,97.1,10.3.2,
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
42,1,429,982,910,11.12, 11,1.3,11,3.1, 11.3.5,
12.3.1,14.2.4, 14.4.3

Financial Arrangements, Owner’s
221,1322,14.1.14

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

521

Indemmification

3.17.1, 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,
9.6.1,9.64,992,9.10.3,10.3.3, 11.2, 11.4, 13.5.1,
13.52,14.1,14, 14,14, 15.1.3

Initial Decision

15.2

Initial Decision Maker, Definition of

1.1.8

Initial Decision Maker, Decisions
1422,1424,152,1,15.2,2,15.2.3,15.2.4, 15.2.5
Initial Decision Maker, Extent of Authority

14.2.2, 14.2.4,15,1,3, 15.2.1, 15,2.2, 15.2.3, 15.2.4,
1525

Injury or Damage to Person or Property

10.2.8, 10.4.1

Inspections

3.1.3,333,3.7.1, 422,426,429, 942,983,
9.92,9.10.1,12.2,1,13.5

Instructions to Bidders

1.1.1

Instructions to the Confractor
3.2.4,33.1,38.1,5.2.1,7,82.2,12,13.52

Instruments of Service, Definition of

1.1.7

[nsurance
3.18.1,6.1.1,7.3.7,9.3.2,9.8.4,9.9.1,9.10.2, 11
Insuranee, Boiler and Machinery

11.3.2

Insurance, Contractor’s Liability

111

Insurance, Effective Date of

8.22,11.12

Insurance, Loss of Use

11.3.3

Insurance, Owner’s Liability

11.2

Insurance, Property

10.2.5,11.3

Insurance, Stored Materials

932,11.4.14

INSURANCE AND BONDS

11

Insurance Companies, Consent to Partial Occupancy
9.9.1,114.1.5

Insurance Companies, Seftlement with

11.4.10

Intent of the Contract Documents
1.2.1,42.7,4.2.12,42.13,74

Interest

13.6

Interpretation

1.2.3,14,4.1.1,5.1,6.1.2,15.1.1

Interpretations, Written

4.2.11,4.2.12,15.1.4

Judgment on Final Award

15.4.2

Labor and Materials, Equipment

1.1.3, 1.1.6,3.4,3.5.1,3.8.2,3.8.3,3.12, 3.13, 3.15.4,
4.2.6,4.2.7,5.2.1,62.1,7.3.7,93.2,9.33,95.13,
9.10.2, 10.2.1, 10.2.4, 142,11, 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,
10.2.2, 11.51, 113, 13,11, 13.4, 13.5.1, 13.5.2,
13.6.1, 14, 15.2.8, 154

Liens

2.1.2,9.3.3,9.10.2,9.104, 1528

Limitations, Statutes of

12.2.5,13.7,15.4.1.1

Limitations of Liability
2.3.1,32.2,35.1,3.12.10,3.17.1,3.18.1, 4.2.6,4.2.7,
4.2,12,6.2.2,9.4.2,9.6.4,9.6.7,10.2,5, 10.3.3, 11.1.2,
£1.2,11.3.7,12.2.5,134.2

Limitations of Time
2.12,22,24,32.2,3.10,3.11,3.12.5,3.15.1,4.2.7,
5.2,53.1,54.1,6.24,73,7.4,82,92.1,%93.1,93.3,
9.4.1,9.5,9.6,9.7.1,9.8,9.9,9.10, 1 1.1.3, 11.3.1.5,
11.3.6,11.3.10, 12.2, 13,5, 13.7, 14, 15
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Init.

Loss of Use Insurance

11.3.3

Material Suppliers
1.5,3.12.1,4.24,4.2.6,5.2.1,9.3,9.4.2, 9.6, 9.10,5
Materials, Hazardous

10.2.4, 10.3

Materials, Labor, Equipment and

[.1.3, 1.1.6, 1.5.1, 3.4.1, 3.5.1, 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,
14.2,12

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
L1.1,3.12.8,42.8,7.1, 74

MISCELLANEOUS PROVISIONS

13

Modifications, Definition of

11.1

Modifications to the Contract
1.1.1,1.1.2,3.11,4.1.2,4.2.1,5.2.3,7,8.3.1,9.7.1,
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
23.1,24.1,3.5.1,4.2.6,6.2.4,9.5.1,9.8.2,9.9.3,
9.104, 12.2.1

Notice
22.1,23.1,24.1,3.24,3.3.1,3.7.2,3.129,5.2.1,
9.7.1,9.10, 10.2.2, 11.1.3, 11.4.6,12,2,2,1, 13.3,
13.5.1,13.5.2, 14.1, 14.2, 15.2.8, 15.4.1

Notice, Written
23.1,24.1,33.1,392,3.12,9,3,12.10,5.2.1,9.7.1,
0.10,10.2.2, 10.3, 11.1.3, 11.3.6, 12,2.2.1, 13.3, 14,
15.2.8,15.4.1

Notice of Claims

3.7.4,4.5,10.2.8,15.1.2, 154

Notice of Testing and Inspections

13.5.1, 13.5.2

Observations, Contractor’s

32,374

Occupancy

2.22,96.6,98,11.3.1.,5

Orders, Written
1.1.1,2.3,3.92,7,82.2,11.3.9,12.1,12.2.2.1, 13.5.2,
14.3.1

OWNER

2

Owner, Definition of

2.1.1

Owner, Information and Services Required of the
2.1.2,2.2,3.2.2,3.12.10,6.1.3, 6.1.4, 6.2.5,9.3.2,
9.6.1,9.64,9.92,9103, 10.3.3, 11.2, 11.3, 13.5.1,
13.5.2,14.1.14, 14,14, 15.1.3

Owmer’s Authority
1.5,2.1.1,2.3.1,24.1,3.4.2,3.8.1,3.12.10,3.14.2,
4.1.2,4.1.3,42.4,4.2.9,5.2.1,5.24, 5.4.1,6.1,6.3.1,
7.2.1,73.1,822,83.1,9.3.1,93.2,95.1,96.4,
9.9.1,9.10.2, 10.3.2, 11.1.3, 11.3.3, 11.3.10, 12.2.2,
12.3.1,13.2.2, 143, 14,4, 15.2.7

Owner’s Financial Capability
221,1322,14.1.1.4

Owner’s Liability Insurance

11.2

Owner’s Loss of Use Insurance

1133

Owner’s Relationship with Subcontractors
1.1.2,5.2,5.3,5.4, 9.64,9.102, 1422

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 Confract

14.2

Ownership and Use of Drawings, Specifications
and Other Instruments of Service

111, 1.16,1.1.7,1.5,22.5,3.2.2,3.11.1,3.17.1,
42.12,53.1

Partial Occupancy or Use

9.6.6,9.9,11.3.1.5

Patching, Cutting and

3.14,6.2.5

Patents

317

Payment, Applications for
4.2.5,73.9,9.2.1,93,94,9.5,9.6.3,9.7.1, 9.8.5,
9.10,1,14.2.3, 14.2.4, 1443

Payment, Certificates for
4.2.5,429,933,94,95,96.1,9.6.6,9.7.1, 9.10.1,
9.10.3, 13.7, 14.1.1.3, 14.24

Payment, Failurc of

9.5.1.3,9.7,9.10.2, 13.6, 14.1.1.3, 14.2.1.2
Payment, Final
42.1,429,982,9.10,11.1.2,11.1.3, 114.1, 11.4.5,
12.3.1,13.7,14.2.4, 144.3

Payment Bond, Performance Bond and
7.3.7.4,9.6.7,9.10.3, 11.4.9, 114
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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
5.4.2,9.5.1.3,9.6.2,9.6.3,9.6.4, 9.6.7, 11.4.8,
14.2.1.2

PCB

10.3.1

Performance Bond and Payment Bond
7.3.74,9.6.7,9.103, 11.4.9, 11.4

Permits, Fees, Notices and Compliance with Laws

2.2.2,3.7,3.13,7.3.74,102.2

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

4.22,82,98,99.1, 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 the

1.1.4

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

3.5.1,4.26,12.2.1

Releases and Waivers of Liens

9.10.2

Representations
3.2.1,3.5.1,3.12,6,6.2.2,8.2.1,93.3,94.2,9.5.1,
2.8.2,9.10.1

Representatives
2.1.1,31.1,39,4.1.1,4.2.1,42.2,42.10,5.1.1,5.1.2,
i3.2.1

Responsibility for Those Performing the Work
3.3.2,3.18,4,23,53.1,6.1.3,6.2,63,9.5.1, 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
Axchitect

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
1.1.2,2.3,2.4,3.51,3.74,3.15.2,4.2.6, 4.5, 5.3, 5.4,
6.1,63,7.3.1,8.3,9.5.1,97, 10.2.5, 10.3, 12.2.2,
12.2.4,13.4, 14, 154

Royalties, Patents and Copyrights

3.17

Rules and Notices for Arbitration

1541

Safety of Persons and Property

10.2, 10.4

Safety Precautions and Programs
3.3.1,4.2.2,4.2.7,53.1, 10,4, 10,2, 104
Samples, Definition of

3.12.3

Samples, Shop Drawings, Product Data and
3.11,312,4.27

Samples at the Site, Documents and

311

Schedule of Values

9.2,9.3.1

Schedules, Construction
3.10,3.12.1,3.12.2,6,1.3, 15.1.52

Separate Contracts and Comtractors
1.1.4,3.12.5,3.14.2,4.24,42.7,6,83.1, 11,47,
12.1.2

Shop Drawings, Definition of

3.12.1

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

Site, Use of

313,611,621

Site Inspections
3.2.2,333,3.7.1,3.7.4,42,9.42,9.10.1, 13.5
Site Visits, Architect’s
3.7.4,4.2.2,429,94.2,9.5.1,99.2,9.10.1, 13.5
Special Inspections and Testing
4.2.6,12.2.1,13.5

Specifications, Definition of the

1.1.6

Specifications, The

1.11,1.1.6,1.2.2,1,5 3.11,3.12.1¢, 3.17,4.2.14
Statute of Limitations

13.7,154.1.1

Stopping the Work

2.3,9.7,10.3, 141

Stored Materials
6.2.1,9.32,10.2.1.2,1024,11.4.14
Subeontractor, Definition of

511

SUBCONTRACTORS

5

Subcontractors, Work by
1.2.2,3.3.2,3.12.1,4.2.3,5.2.3,5.3,54,9.3.1.2,9.6.7
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Subcontractual Relations
5.3,54,93.1.2,9.6,9.10,10.2.1, 11.4.7, 11.4.8, 14.1,
14.2.1

Submittais
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, 11.4.5, 11.3.7

Substantial Completion
4.2.9,8.1.1,8.1.3,8.2.3,94.2,9.8,9.9.1,9.10.3, 122,
13.7

Substantial Completion, Definition of
9.8.1

Substitution of Subcontractors

523,524

Substitution of Architect

4.1.3

Substitutions of Materials

342,351,738

Sub-subcontracter, Definition of

5.1.2

Subsurface Conditions

3.74

Successors and Assigns

13.2

Superintendent

3.9, 10.2,6

Supervision and Construction Procedures
1.2.2,3.3,34,3.12.10,422,42.7,6,1.3,6.2.4,7.1.3,
7.3.7,82,83.1,94.2, 10, 12, 14, 15.1.3
Surety

5.4.12,9.8.5,9.10.2,9.10.3, 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

5.4.2,143

Suspension or Termination of the Contract
54.1.1,11.4.9, 14

Taxes

3.6,3.8.2.1,7.3.74

Termination by the Contractor

14.1, 15.1.6

Termination by the Owner for Cause

CONTRACT

14

Tests and Inspections
3.1.3,3.3.3,4.2.2,4.2.6,4.2.9,9.4.2,9.8.3,9.9.2,
9.10.1, 10.3.2,11.4.1.1, 12.2.1, 13,5

TIME

8

Time, Delays and Extensions of
3.24,374,523,72.1,73.1,74.1,83,9.51,9.7.1,
10.3.2,104.1, 14.3.2, 15.1.5, 15.2.5

Time Limits
2.12,2.2,24,3.2.2,3.10,3.11,3.12.5, 3,15.1, 4.2,
4.4,4.5,52,53,54,6.24,73,74,82,9.2,93.1,
9.3.3,9.4.1,9.5,9.6,9.7,9.8,9.9,9.10, 11.1.3,
11.4.1.5, 11.4.6, 11.4.10, 12.2, 13.5, 13.7, 14, 15.1.2,
15.4

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

12.1

Unforeseen Conditions, Concealed or Unknown
3.7.4,83.1,10.3

Unit Prices

7.33.2,734

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

13.4.2

Waiver of Claims by the Coniractor

9.10.5, 11.4.7,13.4.2, 15.1.6

Waiver of Claims by the Owner
9.9.3,9.10.3,9.104, 11.4.3, 11.4.5, 11.4.7, 12.2.2.1,
13.4.2,14.2.4,15.1.6

Waiver of Consequential Damages

14.24,15.1.6

Waiver of Liens

9.10.2,9.104

Waivers of Subrogation

6.1.1,11.4.5,11.3,7

5.4.1.1,14.2, 15.1.6 Warranty

Termination by the Owner for Convenience 3.5,4.29,933,9.84,99.1,9.104, 12.2.2, 13.7.1

14.4 Weather Delays

Termination of the Architect 15.1.5.2

4.1.3 Work, Definition of

Termination of the Contractor 1.1.3

14.2.2

TERMINATION OR SUSPENSION OF THE
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Written Consent Written Notice

1.5.2,3.42,3.74,3.12,8,3.142,4.1.2,9.3.2, 9.8.5, 2.3,2.4,3.3.1,3.9,3,12.9,3.12.10, 5.2.1, 8.2.2, 9.7,
9.9.1,9.10.2,9.10.3,11,4,1,13.2, 13.4.2, 15.4.4.2 9,10, 10.2.2,10.3, 11.1,3, 11.4.6, 12.2.2, 12.2.4, 13.3,
‘Written Interpretations 14, 15.4.1
4.2,11,4.2.12 Written Orders
1.1.1,2.3,3.9,7,8.2.2, 11,49, 12,1, 12.2, 13.5.2,
14.3.1, 15.1.2
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ARTICLE 1 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, Project Manual, Addenda issued prior to execution of the Coniract, 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, Instructions 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,

Pursuant to this Subparagraph 1.1.1, enumeration of Drawings, Project Manual and Addenda is as follows:

A. ADDENDA: Contract will include such Addenda as may be issued during the bidding period and
acknowledged in the Proposal forms.

B. PROJECT MANUAL: Dated 02/15/2011 Refer to "Table of Contents — Bidding Requirements and
Contract Documents" bound herein before.

§ 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 Coniractor and the Architect or the
Architect’s consultants, (2) between the Owner and 2 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 constituto the whole or a part of the Project.

§ 1,1.3.1For the purposes of Article 4 ADMINISTRATION OF THE CONTRACT, the "Work" is defined as the
completed construction confemplated by the Drawings and Project Manual and modifications thereto,

§ 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,

§ 1.1.5THE 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.

§ 1.1.7INSTRUMENTS 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
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professional services agreements, Instruments of Service may include, without limitation, studies, surveys, models,
sketches, drawings, specifications, and other similar materials.

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

§ 1.1.9 PRODUCT
The term "product” as used in the Contract Documents includes materials, systems, and equipment.

§ 1.1.20 PROVIDE
When the word "provide" appears, it shall be taken and interpreted to mean, "The Contractor shall furnish all labor,
material, equipment and accessory/appurtenances or materials necessary to install and/or complete the Work."

§ 1.1.21 The term "Contractor” as used herein means the General Coniractor or the Construction Manager at risk
retained by the Owner.

§ 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 and items which are reasonably inferable therefrom. 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.

§ 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,

§ 1.2.4 Should discrepancies appear among the Contract Documents or between the Contract Documents and existing
conditions, the Contract shall request an interpretation from the Architect before bidding. If the Contract fails to make
such a request, it is presumed that both provisions were included in the bid and the Architect shall determine which of
the conflicting requirements shall govern. The Contractor shall perform the Work at no additional cost to the Owner in
accordance with the Architect’s determination. Where conflicts exist between or within the Contract Documents or
between the Contract Documents and applicable standards, codes, ordinances or manufacturer’s recommendations,
and clarification has not been requested from the Architect prior to bidding as provided for above, the more stringent
or higher quality standard shall apply. Large scale drawings shall take precedence over small scale drawings, figures
dimensions on drawings over scaled dimensions and noted material over graphic representations,

§ 1.2,5 The Contract shall provide all work and materials which any section or part of the Drawings, Project Manual
or conditions require him to provide regardless of whether such requirement is or is not faithfully repeated in the other
parts of the documents thereof fo which the provision might be appropriate.

§ 1.2,6 By executing the Contract, the Contractor acknowledges that it has satisfied itself as to the nature and location
of the Work, the general and local conditions, including those bearing upon transportation, disposal, handling and
storage of materials, availability of labor, water, electric power, roads and uncertainties of weather, ground water table
or similar physical conditions of the ground, the character, quality and quantity of all surface and sub-surface
materials to be encountered, the character of equipment and facilities needed prior to and during the prosecution of the
Work and all other matters which can in any way affect the Work or the cost thereof under this Contract.  Any failure
by the Contractor to acquaint itself with all the available information concerning these conditions will not relieve the
Coniractor from any obligations with respect to the Contract.

§ 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.
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§ 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 Project Manual, and will retain atl common law, statutory and
other reserved rights, including copyrights, The Contractor, Subcontractors, Sub-subcontractors, and material or
cquipment 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 shalf 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 consuliznts.

§ 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.

{(Paragraph deleted)
§ 2.2INFORMATION AND SERVICES REQUIRED OF THE OWNER
§ 2.2.1 Intentionally Deleted.

§ 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 as required by the nature of the Project. 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 unless the Contractor knows of any error, omission or discrepancy in such
information, in which case the Contractor shall promptly report same in writing to the Owner and Architect,

§ 2.24 The Owner shall furnish information or services required of the Owner by the Contract Documents with j
reasonable prompiness, 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 Confractor’s

written request for such information or services. j
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§ 2.2,5 The Contractor will be furnished free of charge ten {10) copies of the Drawings and Project Manuals,
Additional sets will be furnished at the cost of reproduction, postage and handling. Drawings and Project Manuals
turned into the Architect or Owner by unsuccessful bidders will be distributed first, .

§ 2.3 OWNER'S RIGHT TO STOP THE WORK

If the Confractor 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 Wark, 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 in lieu thereof, These rights shall be
in addition to and not a restriction or derogation of Owner’s rights under Article 14, The Owner’s right to stop the
work shall not relieve the Contractor from its sole and exclusive responsibility for site safety, The Owner’s exercise of
the right to stop the work shall be solely for the Coniractor’s failure to complete the work in accordance with the
Contract Documents and shall in no way be construed as placing the Owner in charge of the work or in any way
responsible for site safety.

§ 24 OWNER'S RIGHT TO CARRY OUT THE WORK

If the Contractor defaults or neglects to catry 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 promptuess, the Owner may, without prejudice fo 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 as well as
testing, engineering, accounting, consulting services or attorney’s fees and expenses. 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.

ARTICLE 3 CONTRACTOR

§ 3.1 GENERAL

§ 3.1.1 The Coniractor is the person or entity identified as such in the Agreement and is referred to throughout the
Contract Docuoments 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 Confractor with respect to all matters under this Coniract. The term "Contractor" means the
Contfractor or the Contractor’s authorized representative.

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

§ 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,
ingpections or approvals required or performed by persons or entities other than the Contractor.

§ 3.2REVIEW QF 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.

§ 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 shali 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 Archifect any errors, inconsistencies or omissions discovered by or made known to the
Contractor or which it should have recognized as a request for information in such form as the Architect may require.
1t is recognized 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 Confract Documents. The exaciness of grades
,elevations, dimensions or locations given on any drawing issued by the Architect or the Work installed by other
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contractors, is not guaranteed by the Architect or the Owner. In all cases of interconnection of his Work with existing

or other work, Contractor shall verify at the site all dimensions relating to such existing or other work. Any errors due
to the Contractor’s failure to so verify all such grades, elevations, locations or dimensions shall be promptly rectified
by Contractor without exira cost to the Owner,

§ 3.2.3 The Contractor is not requited 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 ot made known to the Contractor as a request for
information in such form as the Architect may require.

§ 3.24 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 shail 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
fawful orders of public authorities. :

§ 3.3 SUPERVISION AND CONSTRUCTION PROCEDURES

§ 3.3.1 The Contractor shall supervise and direct the performance of the Work, using the Coniractor’s best skifl and
attention. The Contractor shall be solely responsible for, and have control over, all construction means, methods,
techniques, sequences and procedures and for coordinating all portions of the Work under the Contract. The
Contractor shall engage workmen who are skilled in performing the Work and all Work shall be performed with care
and skill and in a good workmanlike manner under the full-time supervision of an approved engineer or foreman, The
Contractor shall be liable for all property damage including repairs and replacement of the Work and economic losses
which result from the breach of this duty.

§ 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 incorporated 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 74, 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.

§ 3.4.3 The Contractot 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,

§ 3.4.4 Afier the Contract has been executed, the Owner and Architect wiil consider a formal request for the
substitution of products in place of those specified only under the conditions set forth below and in the General
Requirements (Division 1 of the Project Manual):

.1 Required for compliance with subsequent interpretation of code requirements or insurance regulations,
.2 Unavailability of specified products through no Fault of the Contractor,
.3 Subsequent information discloses inability of specified products to perform properly or to fit in the
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designated space.
4 Manufacturer/fabricator refuses to certify or guarantee performance of specified product as required.
.5 When it is clearly seen, in the judgment of the Architect, that a substitution would be substantially to
the Owner’s best interest in terms of cost, time or other considerations,

§ 3.4.5 By making requests for substitutions based on Subparagraph 3.4.4 above, the Contractor:

.1 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 the Contract except
the Architect’s redesign costs, and waives all claims for additional costs related to the substitution which
subsequently becomes apparent; and

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

§ 3.4.6 Substitution requests shall be written, timely and accompanied by complete technical and cost data. Request
shall include a complete description of the proposed substitution, name of the material or equipment for which it is to
be substituted, drawings, cuts, performance and test data, and any other data or information necessary for a complete
evaluation by the Architect.

§ 3.5 WARRANTY
(Paragraph deleted)
§3.5.1 The Contractor warrants to the Owner and Architect that materials and equipment furnished under the
Contract will be of good guality 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 Documnents and will be of good
quality and free from defects. Work, materials, or equipment not conforniing to these requirements may be considered
defective. The Contractor’s warranty shall not be restricted by the limitations of any manufacturer’s watrranty, Work
not conforming to these requirements, including substitutions not properly approved and authorized, may be
considered defective, The Confracior’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. Liability or refusal of a Subcontractor or material supplier responsible for the defective
Work to correct such Waork shall not excuse the Contractor from performing under the warranty, I required by the
Architect, the Contractor shall firnish satisfactory evidence as to the kind and quality of materials and equipment.

§ 3.5.2 All Work included under this Specification unless extended elsewhere herein, shall be gnaranteed against
defects in materiat and workmanship for a period of one (1) year from the date of final acceptance of the Work as
evidenced by the issuance of the Final Certtificate for Payment and payment by the Owner. This guarantee and the
repair and replacement obligations described in Paragraph 3.5.3 below are in addition to and not in derogation of
Owner’s right to bring any action for any breach of this Contract or other legal duty arising here within the fuil time
period provided by law.

§ 3.5.3 Any defective Work or material shall be replaced or corrected to the satisfaction of the Owner immediately
upon notification by the Owner at no cost to the Owner. The guarantee of repair or replacement items shall be renewed
for an additional one (1) year upon the completion of the repair or replacement.

§ 3.5.4 Certain guarantees are required under various sections of the specifications. Af the completion of the Work,
all such guarantees covering materials, workmanship, maintenance, or other items, as specified, shall be secured from
the various Subconiractors and Material Suppliers of the Contractor, and forwarded to the Architect, together with a

letter addressed to the Owner summarizing the guarantees, stating the character of the Work, the Subcontractor, name
of material or equipment seller, period of guarantee and conditions of guarantee.
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§ 3.6 TAXES

The Owner, a public body, is exempt from all applicable federal, state and local sales tax. Retail sales tax shall not be
included in the contract amount,

§ 3.7 PERMITS, FEES, NOTICES, AND COMPLIANCE WITH LAWS

§ 3.7.1 The Contractor shail not include the cost of any permits or fees in his bid. Where such permits and/or fees are
required by law, and the Architect authorizes or directs in writing the acquisition of such permits, the Owner will
reimburse the Coniractor for his actual cost (no mark up will be allowed) and the Contract Sum shall be adjusted
accordingly by Change Order.

§ 3.7.1.1 Certifications of inspection and occupancy shali e delivered to the Architect promptly upon receipt.

§ 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
ot 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 defermines 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.

§ 3.7.51If, in the course of the Work, the Confractor 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 Confractor 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, but
the Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable oh jection.

§ 3.8.2 Unless otherwise provided in the Contract Documents,

A1 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, overhead, 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 shal} be adjusted accordingly
by Change Order. The amount of the Change Order shail reflect 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 promplness.
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§ 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 shalf 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. The Contractor shall not change the superintendent without the Owner’s consent,
which shall not unreasonably be withheld or defayed. The Project Superintendent shall attend periodic meetings held
at such time and place as the Architect or Owner shall designate.

§ 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 shalf 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 shail
provide for expeditious and practicable execution of the Work.

§ 3.10.2 The Coniractor 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 schedute 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. Neither the
Contractor’s preparation nor the Architect’s receipt nor review of such submittal schedule shall modify the
Contractor’s responsibility to make required submittals or to do so in a timely manner to provide for review in
accordance with Subparagraph 4.2.7 as modified herein,

§ 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 Confractor 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,

§ 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
Coniractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier or distributor to iHustrate 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

AlA Document A201™ — 2007. Copyright ©@ 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1861, 1963, 1968, 1970, 1876, 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 Intemnatlonal Treatles. Unauthorized 17
reproduction or distribution of this AMA?® Document, or any porilon of it, may result in severe ¢ivil and eriminal penaities, and will be prosecuted to the
maximum extent possible under the law. This document was produced by AIA software at 12:09:53 on 02/14/2011 under Order Ne.5405427273_1 which expires

on 07/22/20114, and is not for resale.

User Notes: {809726548)




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 submiital
schedule, with reasonable prompiness and in such sequence as fo cause no delay in the Work or in the activities of the
Owner or of separate contractors.

§ 3.12.6 By submilting 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 requirerents 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 shail not be relieved of
responsibility for deviations from requirements of the Coniract Documents by the Architect’s approval of Shop
Drawings, Product Data, Samples or similar submittals uniess 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 Shep
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 responsibilitics
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 alt 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 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 Confract Documents. The Contractor shall not be responsible for the adequacy of the
performance and design criteria specified in the Contract Documents,

§ 3.12.11 Refer to Section 01300 - Submittals of this Project manual for instructions relating to quantity and form of
shop drawings, product data and sample submittal.

§ 3.12.12 The Contractor shall prepay all shipping costs and otherwise be responsible for transporting of all shop
drawings and samples to the Architect’s office for review and approval by the Architect.
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§ 3.12,13 The Coniractor shall maintain at the Project site at all times during construction a current set of the
construction drawings showing markups of all changes made by Coniractor during the exccution of the Work.

§ 313 USE OF SITE

(Paragraph deleted)

§ 3.13.1 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. The contractor shall provide all temporary protection
necessary to ensure the safety of persons in or about the Project site.

§ 3.13.2 For Projects involving renovations or additions, the Contractor shall keep the building water tight at all times
during the execution of the Work to the maximum extent possible, The Contractor shall keep noise levels to a
minimum, refrain from interference with building personnel, maintain utilities in the building in proper working order
at all times and comply with special requirements of the Owner, if any.

§ 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
constryction of the Owner or separate contractors by cutting, patching or otherwise altering such construction, or by
excavation. The Contractor 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
withheid. 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 shal keep the premises and surrounding area free from accumulation of waste materials or
rubbish caused by operations under the Contract. Accumulated debris resulting from operations under each Contract
shall be removed daily from the premises by the Contractor responsible for same; or shall be dispesed of as directed by
the Architect, Where debris is not removed or premises cleaned when directed by the Architect, the Architect shall
cause such debris to be removed and the premises cleaned, and shall charge the cost to the Contractor responsible.
Such charge shall be a direct lien in the Owner’s benefit against the issuance of the Final Certificate of Completion and
Final Payment, 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 shali
be responsible for such loss unless such information is promptly firnished to the Architect,
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§ 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 officer, directors, members, trustees, 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 bo liable. Such obligation shall not be construed to negate,
abridge, or reduce other rights or obligations of indemnity which would otherwise exist as to a party or person
described in this Section 3.18. Claims, damages, losses and expenses as these words are used in this Agreement shail
be construed, but not limited to 1) injury or damages incurred upon the failure of or use or misuse by Coniractor, its
Subcontractors, agents, servants, or employees of any hoist, rigging, blocking, scaffolding, or any and all other kinds
of items or equipment; 2) all attorneys’ fees and costs incurred in bringing an action to enforce the provisions of this
indemnity or other indemnity contained in this Agreement; and 3) time expended by the party being indemnified and
their employees in the defense of this indemnity provision, at their usual rates plus cost of travel, long distance
telephone calls and reproduction of documents.

§ 3.18.11 The foregoing Subparagraph shall, but not by way of limitation, specifically include all claims and
judgments which may be made against the Owner, Architect, Archifect’s consultants and agents and employees of any
of them under laws of any state or governmental body having jurisdiction; and further, against claims and judgments
arising from violations of public ordinances and requirements of governing authorities due to the Contracior’s or
Subcontractor’s method of execution of the Work.

§ 3.18.2 The indemnification which the Contractor and Subcontractors are to provide under Paragraph 3.18 shall
include, extend and inure to, and be for, the benefit of the Owner, Architect, Architect’s consultants, their respective
agents, and employees of any of them. In claims against any person or entity indemnified under this Section 3.18 by
an employee of the Confractor, 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, or other legislation or rules of faw,
whether legislative, judicial, administrative or common law. The purchase of insurance by the Contractor with respect
to the obligations of this Article 3.18 shall in no event be construed as fulfillment or discharge of such obligations.
Coniractor’s obligations under Article 3.18 are in addition to, and cumulative of, any other obligations provided by
law or confract, all of which are preserved to the Indemnitees without diminution,

§ 3.18.3 None of the foregoing provisions of this Paragraph 3.18 shail deprive the Owner or the Architect of any
action, right or remedy otherwise available to them, or either of them, at common law.

§ 3.19 STATUTORY AND REGULATORY COMPLIANCE

In addition to ail other requirements set forth in the Contract Documents which require compliance by the Contractor
with specific statutes, ordinances, rules or regulations, the Contractor’s services will be performed pursuant to, and in
strict conformity with, all applicable federal, state and focal statutes, ordinances, rules, regulations and guidelines
("Governmental Requirements") in force and effect at the time such services are performed, including, without
timitation, alf such Governmental Requirements relating to asbestos matters, and in accordance with such
requirements as may, from time to time, be reasonably directed by the Architect.

ARTICLE 4  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 identificd 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 and Architect.

§ 4.1.3If the employment of the Architect is terminated, the Owner shall employ a successor architect whose status
under the Contract Documents shall be that of the Architect.
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§ 4.2 ADMINISTRATION OF THE CONTRACT

§ 4.21 The Architect will provide administration of the Coniract 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 behalf of the Owner only to the extent provided in the Contract 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. Neither the Owner nor the Architect will be responsible for the Contractor’s failure
to perform the Work in accordance with the reguirements of the Contract Documents. Neither Owner nor the
Architect will have control over or charge of nor will they be responsible for acts or cmissions of the Confractor,
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 endeavor 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 amounis 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
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, Subconfractors, 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, atl of which remain the responsibility of the Contractor as required by the
Contract Documents. The Architect’s review of the Confractor’s submittals shall not relieve the Confractor of the
obligations under Sections 3.3, 3.5 and 3.12. The Architect’s review shall not constitute approval of safety precautions
or, uniess 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.
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§ 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 refated documents required by the Coniract 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 concerning performance under, and requirements of, the
Contract Documents on written request of cither 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 faithfil 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.

§ 4.213 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. If appropriate, the Architect will prepare and issue supplemental Drawings and Specifications
in response to the requests for information.

ARTICLE § SUBCONTRACTORS

§ 5.1 DEFINITIONS

§ 81,1 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. The subcontractor may be identified
throughout the Contract Documents where such identification is desirable for clarity, as painting subcontractor,
installer, painting confractor and the like. In the latter example, the term "contractor” shall be construed to mean
Subcontractor.

§ 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 QTHER CONTRACTS FOR PORTIONS OF THE WORK

§ 5.21 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 fabricated 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 shail 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
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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
Coniract Time shall be allowed 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 fo 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 subconiract 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-subconiractors.

§ 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
A 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 accepts by notifying the
Subconiractor 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.

§ 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 subconfract to a successor contractor or other entity, the
Owner shall nevertheless remain fegally responsible for all of the successor contractor’s obligations under the
subcontract.

ARTICLE 6 CONSTRUCTION BY QWNER OR BY SEPARATE CONTRACTORS
§ 6.1 OWNER'S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE CONTRACTS
§ 6.1.1 Infentionally Deleted.

§ 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-Coniractfor Agreement.

§ 6.1.3 Intentionally Deleted.

§ 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 fo be subject to the same obligations
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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.

§ 6.1.5 The Owner reserves the right to perform work related to the Project with its own forces. The Contractor and
other contractors, where separate contractors are employed by the Owner on the work, will not hold the Owner
responsible for loss, damage and /or injury caused by any fault or negligence of such other contractors, and the
respective contractors shall look to such other contractors for recovery from them for any such damage or injury. Ifin
the performance of the work by the Contractor, of any other contractor, where separate contractors are employed by
the Owner, and as a result of the negligence, inefficiency, delay or violation of their contract obligations with the
Owner, by any separate contractor, if any separate contractor suffers any damages, that contractor may proceed
directly against any separate contractor, and that said separate contractor shall pay to the contractor injured any
damages as a result of the aforesaid acts together with his reasonable attorney’s fees, costs and expenses in connection
therewith,

§ 6.1.6 The Contractor shall coordinate the work of the various contractors and shall have and exercise those
supervisory powers which are reasonably necessary under the circumstances to secure the completion of the various
portions of the work in general harmony. Without limited the general effect of the foregoing provision, each separate
non-assigned contractor shall cooperative with the Contractor and other contractors and require and enforce
cooperation of their subcontractors in such a manner as to facilitate the completion of the work as a whole. In case the
plans of different contractors are found to be inharmonious as to the methods of progress, then the instructions of the
Contractor shall govern as to the methods and timing to be followed by each.

§ 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. -

§ 6.2.2If part of the Contfractor’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
Coniractor’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 coniractor
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 each separate contractor shall have the same responsibilities for cutting and patching as are
described for the Contractor in Section 3,14,

§ 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,

ARTICLE 7 CHANGES IN THE WORK

§ 7.1 GENERAL

§ 7.1.1 Changes in the Work may be accomplished after execution of the Coniract, 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 subject to the limitations imposed by law.
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§ 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
§ 7.2.1 A Change Order is a written instrument prepared by the Architect and signed by the Owner, Contractor and
Architect stating their agreement upon ail of the following:
4 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 Conract Time.
§ 7.2.2. The Contractor shall adhere to the following procedure for preparing an adjustment to the Contract Sum:
.1 For each proposed change, the Contractor shall prepare a detailed breakdown of cost on ali divisions of
the Work to be performed un the Contract, as well as any adjustment to the Coniract Time.

.2 The Contractor shall review each Subcontractor’s proposal and verify it as correct in scope and
reasonable in cost and state any time limitations on acceptance of the proposal.

§ 7.2.3 The method for determining adjustments to the Contract Sum shall be as follows:
.1 Contractor shall be entitled to a mark-up for profit and overhead as set forth below:
- For Work done directly by Contractor through its own employees, a fee of 15%;
- For Work done by its subcontractors, a fee of 10%.

§ 7.2.31 The Contractor shall adhere to the following procedure for preparing an adjustment to the Contract Sum:

.1 For each proposed change, the Contractor shall prepare a detailed breakdown of cost on all divisions of
of the Work to be performed under the Coniract, as well as any adjustment to the Contract Time.

.2 The Contractor shall review each Subconiractor’s proposal and verify it as correct in scope and
reasonable in cost. The Contractor shall also state any time limitation on acceptance of the proposal.

§ 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 Confract 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 foliowing methods and comply with Asticle 7.2.3 herein:
A 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 Confract 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
Coniractor, the applicable unit prices shatl be equitably adjusted.
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§ 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 disagreement with the method, if any, provided in the
Construction Change Directive for determining the proposed adjustment in the Contract Sum or Contract Time.
Failure to advise the Architect in writing within seven (7) days shall constitute acceptance as submitted.

§ 7.3.8 A Construction Change Directive shall become a Change Order when a finat adjustment to the Contract Sum
and Contract Time is established and the Construction Change Directive is signed by the Contractor.

§ 7.3.7 If the Contractor 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 allowance for overhead and profit
in accordance with the schedule set forth in subparagraph 7,2.3 above. , or if no such amount is set forth in the
Agreement, a reasonable ammount. 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:
: A 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 transporfation, whether incorporated or

consumed;

3 Rental costs of machinery and equipment, exclusive of hand tools, whether rented from the Contractor
of others;

4 Costs of premiurmns 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 Coniract 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 Confract 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, atlotted 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.
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§ 8.1.4 The term "day" as used in the Contract 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 instriction 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
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 expeditionsly with adequate forces and shall achieve Substantial Completion
within the Contract Time including working overtime without additional compensation.

§ 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 arbifration; or by other
causes that the Architect determines may justify delay, then the Contract Time shall be extended by Change Order for
such reasonable fime as the Architect may determine,

§ 8.3.2 Claims relating o 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,

ARTICLE 9 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
Owmer to the Contractor for performance of the Work under the Coniract Documents,

§ 9.2 SCHEDULE OF VALUES

Where the Contract is based on a stipulated sum or Guaranteed Maximum Price, the Confractor shall submit to the

Architect, before the first Application for Payment, a verified 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 Payiment. The Owner may, at its election, pay any subcontractor or material supplier

directly.

§ 9.3 APPLICATIONS FOR PAYMENT

§ 9.3.1 At least twenty days before the date established for each progress payment in accordance with the Owner’s
established schedule, the Contractor shall submit to the Archifect 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 refleot retainage if provided for in the Coniract Documents.

§ 9.3.11 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.
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§ 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 similarly be 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,

(Paragraph deleted)
§ 9.3.21 The Owner in making payment for materials stored off site will pay the cost of the material and equipment
stored plus Contractor’s overhead and profit for material only.

§ 9.3.22 When materials and equipment are stored off site, and when the Owner authorizes or requires the Architect
to inspect said materials and equipment, the Contractor shall pay all costs of wages, transportation, lodging, meals and
miscellaneous expenses incurred by the Architect relative to said inspection.§ 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 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, Subconiractors, material suppliers, or other persons or entities making a claim by reason of having
provided labor, materials and equipment relating to the Work.

§ 9.3.4 Promptly after execution and delivery of the Contract, and before the first partial payment is made, the
Contractor shall deliver to the Architect for approval the following:

.1 List of subcontractors and suppliers on AIA Document G805, "List of Subcontractors",

.2 Contractor’s Schedule of Values (CSV) as it will appear on the Certificate for Payment
AIA Document G702, "Application and Certificate for Payment”, and G703, "Continuation
Sheet" itemizing line items for General Conditions, Overhead and Profit, Bonds and Insurance, and
Division of Work, separating Material and Labor,

-3 Preliminary Progress Schedule indicating commencement dates and durations for the various phases of
the work along with a Schedute for Submission of Shop Drawings.

4 Bstimates of Payout Schedule indicating "net" amount which will be anticipated on each month request
for payment for the duration of construction,

§ 9.3.5 Requests for payments shall be made on ATA Document G702 "Application and Certificate for Payment"
together with a "Walker Form" properly filled out with all subcontractors and material suppliers listed, both as to the
name of the subcontractor and the dollar amount of their work, The Contractors’® Partial Waiver of Lien shall
accompany the first request in the net amount of the pay request. The Architect will furnish sample of the Certificate
forms.

§ 9.3.6 Each subsequent request for payment shall also be accompanied by Partial Waivers of Lien from each
Subcontractor and Supplier who were included on the preceding payment request to the extent of that payment in
addition to a current Partial Waiver of Lien from the Contractor for the full amount of the current net payment.

.1 Prior to final payment, and with the final Certificate for Payment, the Contractor shall provide Final
Waivers of Lien for himself and each subcontractor and/or material supplier listed on the Walker Form, AIA
Document (G707 "Consent of Surety Company to Final Payment”, Bonds, Guarantees, etc., as required by the
Specifications.

§ 9.3.7 Payments will be made in accordance with the following procedures:

.1 Rough drafts of the Requests for Payment shall be provided by the Contractor to the Architect
and Owner at the monthly progress, coordination and Pay Meetings for approval by the Architect
and Owner at the Monthly Pay Meetings,

2 Certificates for Payment (typed copies) along with the Walker Form and accompanying documents
certifying to the work performed during the preceding month shall be submitted to the Architect’s
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office within seven (7) days after the Monthly Pay Meeting date. The Architect will check the
Certificates for Payment, and if in proper form and just, will transmit the Certificates for Payment (o
the Owner with a recommendation for payment

§ 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
whote 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 evalvation 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 en-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 Certificatc 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;
5 damage to the Owner or a separate coniractor;
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
7 repeated failure to carry out the Work in accordance with the Contract Documents.

§ 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, at its sole option,
issue joint checks to the Contractor and to any Subconiractor 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,

§ 9.5.4 At the election of the Owner, in licu of the Owner’s remedy described in subparagraph 9.5.1 above, a sufficient
sum may be retained by the Owner as determined to be necessary by the Architect for the purpose of setting aside a
reagonable reserve to fully correct the loss or to protect the Owner from the loss for the items set forth above.
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§ 9.5.5 If, at any time, there should be evidence of any liens or claims for which, if established, the Owner will

become liable and which would be chargeable to the Contractor, the Owner shall have the right to retain, out of any

payment due or thereafter to become due, an amount sufficient to completely indemnify the Owner against such lien or
claim, Should there prove to be any such lien or claim after all payments are made, the Contractor shall repay the
Owner all sums which the Owner may be compelled to pay in discharging such lien or claim, including any attorneys
fees or other costs resulting from the lien or claim.

§ 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,

(Paragraph deleted)

§ 9.6.1.1 Until the Work is fifty percent (50%) complete, the Qwner shall pay eighty five percent (85%) of the amount
due the Contractor on account of progress payments. At the time the Work is fifty percent (50%) complete and
thereafter, and ifin the judgment of the Architect satisfactory progress is being made in the work, the Architect shall
authorize remaining partial payments to be paid in full. Such provisions for reduction of retention shall require the
written consent of the Surety on ATA Document G707A, "Consent of Surety to Reduction in or Partial Release of
Retainage", and consent of the Owner. Consent may be withdrawn in the event the Contractor fails o continue
satisfactory progress in the work. No interest will be paid on retention.§ 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
Subconiractor’s portion of the Work. The Contractor shall, by appropriate agreement with each Subcontractor, require
each Subcontractor to make payments to Sub-subconiractors in a similar manner,

§ 9.6.21 No progress payment will be made the Owner until such time as the Contractor, any subcontractor, or any
other persons or parties performing the Work or furnishing materials or equipment for the Project, furnishes such
documents as the Owner may require (including Sworn Statements, affidavits and waivers). In the event the Architect
is required to provide more than fwo inspection in order to issue a certificate of substantial completion, the Contractor
shall reimburse the Owner for amounts charged by the Architect for such additional inspections.

§ 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 Subconiractor,

§ 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.

§ 9.8.5 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.

§ 9.6.8 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 Decuments.

§ 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 on the 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.
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§ 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, then the Contractor may
unless non-issuance of the Certificate for Payment or nonpayment refates fo an unresolved dispute concerning
Contractor’s performance of the Work, upon seven additional days’ written notice fo 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 Coniract 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. AIA Document G704, "Certificate of Substantial Completion” will be issued to the Contractor upon
satisfactory completion of the preliminary punch list items in accordance with the provisions stated therein.

§ 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 compieted or corrected prior to final payment. Failute 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. The Contractor
shall reimburse the Owner for all Architect’s fees for Additional Services necessitated by the Architect being required
to make substantial completion inspections beyond the initial inspection and one reinspections.

§ 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 discloses any item, whether or not
included on the Coniractor’s list, which is not sufficiently complefe 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 fo determine
Substantial Completion.

§ 9.8.3.1 If the Architect determines, in response to the foregoing subparagraphs 9.8.1, 9.8.2 and 9.8.3 that the Work is
not sufficiently completed or corrected to justify said inspection, Architect may decline to make said inspection until
the Work has been properly and fully completed or corrected.

§ 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 shatl 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 shall 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 ot 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 cortection of the Work and commencement of warranties required by the Contract
Documents. When the Contractor considers a portion substantialiy 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
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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 promptiy make such inspection and, when the
Architect finds the Work acceptable under the Contract Documents and the Contract fislly 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. The Contractor shall reimburse the Owner for all Architect’s fees for
Additional Services necessitated by the Architect being required to make final completion inspections beyond one
initial inspection,

§ 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; (5) final prints for record drawings use marked by
Contractor with record information as set forth in the Contract Documents; (6) a final Contractor’s Sworn Statement
duly executed and acknowledged showing all subcontractors to be fully paid and similar sworn statements from
subcontractors. and (7), 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. Ifa Subcontractor refuses to furnish a release or waiver
required by the Owner, upon demand by the Owner the Contractor shall furnish a bond or other security 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 ien,
including alt costs and reasonable attorneys’ fees.

§ 9.10.3 If, after Substantial Completion of the Work, final completion thercof is materially delayed through no fault
of the Contractor or by issuance of Change Orders affecting finat 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 filly completed and accepted, provided
however retainage held following such payment shall be an amount equal to two hundred percent (200%) of the cost of
finally completing the Work., 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. The making of final payment shall not constitute a waiver of any
claims by the Owner.

§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from
liens, Claims, security interests or encumbrances arising out of the Contract and unseitled;
2 failure of the Work to comply with the requirements of the Contract Documents, including, but not
}imited to the contractual requirements that the Work conform to applicable laws and that Work be
performed using reasonable skill, effort, and responsibility; or
.3 terms of special warranties required by the Contract Documents.
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§ 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 previousty 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, occupants of the building, 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 Confractor’s Subcontractors ot
Sub-subcontractors; and

.3 other property at the site or adjacent thereto, such as frees, 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 shatl 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 Coniract,
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 o 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 whose acts either of them may be liable, and not
attributable to the £auli or negligence of the Contractor. The foregoing obligations of the Contractor are in addition to
the Contractor’s obligations under Section 3.18.

§ 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 fo enable the other party fo investigate the matter.
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§ 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 foresceable 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 Coniractor 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 reported 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 matetial 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 Conitract Time shall be extended appropriately and the
Contract Sumn shall be increased in the amount of the Contractor’s reasonable additional costs of shut-down, defay 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 Coniractor 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 fauit
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 Coniractor for all cost and expense thereby incurred.

§ 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 clairs 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 Hable, whether such operations be by the Contractor or bya
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Subcontractor or by anyone directly or indirectly employed by any of them, or by anyone for whese acts any of them
may be liable:
A 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 foss 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;
Claims for bodily injury or propetty damage arising out of completed operations; and
Claims involving contractual liability insurance applicable to the Contractor’s obligations under
Section 3.18.

o

§ 11.1.2 All insurance coverage shall be provided by insurance companies having policy holder ratings no lower than
"A" and financial ratings not lower than "XII" in the Best’s Insurance Guide, latest edition in effect as of the date of the
Contract. The insurance required by Section 11.1.1 shall be written for not less than limits of liability specified in the
Confract 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.

§ 11.1.2.1 The insurance required by subparagraph 11.1.1 shali be written for not less than the following, or greater if
required by law:
1. Worker’s Compensation

4. State Statutory
b. Applicable Federal (e.g. Longsheremeit’s) Statutory

¢. Employer’s Liability — no less than SFILL IN per disease, injury, death, accident

2. Comprehensive General Liability (including Premises-Operations; Independent Contractors’ Protective Products
and Completed Operations; Broad Form Property Damage);

a. Bodily Injury and Property Damage

$1,000,000 Bach Occurrence
$2,000,000 Annual Aggregate

b. Property Damage Liability Insurance will provide X, C, or U Coverage as applicable.
3. Comprehensive Aufomobile Liability
a. Bodily Injury and Property Damage

$1,000,000 Each Person
$1,000,000 Each Occurrence

4, Umbrella/Excess Liability

For Contracts with a value of $250,000 or less $1,000,000 Each Occurrence/Aggregate
For Contracts with a value of $250,001 to $1,000,000 $2,000,000 Each Occurrence/Aggregate
For Contracts with a value of $1,000,001 or more $2,000,000 - $4,000,000 depending on

duration and type of project (Confractor
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to verify limits with Owner)
5. Owner’s and Architect’s Protective Liability Insurance
3 per occurrence/annual aggregate

a. The Contractor shall furnish and maintain during the entire period of construction an Owner’s Protective
Liability policy written in the name of the Owner, Architect and Engineers with not less than the limits indicated
above. The named insured shall be: ‘

b. Certificates of Insurance for the above coverages and the Owner’s Protective Policy shall be submitted to the
Architect for {ransmittal to the Owner for approval prior to the start of construction.

¢. This endorsement, however, is only in respect to liability arising out of the operations performed for such
insured by or on behalf of the Named Tnsured.

d. It is further agreed that the coverage afforded to the Additional Insured shall exclude indemnification of the
Architect and Engineers listed for claims arising out of (1) the preparation or approval of maps, drawings, opinions,
reports, surveys, change orders, designs or specifications, or, (2) the giving of, or the failure to give directions or
instructions by the Architect, its Agents or employees, provided such giving or failure to give is the primary cause of
the injury or damage.

e. Itis further understood that any insurance carried by any additional insured shall be excess of any coverage
provided by any contractor or subcontractor.

6. Contractor shall furnish fo the Architect, before commencing work, Certificate or Insurance evidencing
compliance with the minimum requirements listed above. Each certificate shall not be cancelled without thirty (30)
days prior written notice to the Architect.

a. Certificate of Insurance for the above coverages and the Owner’s Protective Policy shall be submitted to the
Axchitect for transmittal to the Owner for his approval prior to the start of the construction.

§ 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 prompiness.

§ 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,

(Paragraphs deleted)

§ 11.1.5 The Contractor shall be responsible for determining that Subcontractors are adequately insured against
claims arising out of or relating to the Work. Each Subcontractor shall pay the premium costs and charges for such
insurance. The Contractor shall require each Subcontractor to name the Owner, Architect and Engineers as additional
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insureds on all Subcontractor Hability insurance policies. Such policies shali be endorsed to be primary and
non-confributory as to the additional insureds.

§ 11.2 LIABILITY INSURANCE

Without in any way relieving the Contractor of its obligations, the Owner shall purchase and maintain insurance
against claims which may arise from operations under the Contract in addition to the insurance coverages required to
be furnished by the Contractor above (including Owner’s Protective Liability coverage).(

§ 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
risk "all-risk" or equivalent policy form in the amount of the initial Confract Sum, plus value of subsequent Contract
Maodifications 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 requitements, and shail cover reasonable compensation for Architect’s and Contractor’s services and
expenses required as a result of such insured loss,

§ 11.3.11(a) The Contractor may catry whatever additional insurance it may deem necessary to protect Contractor
against hazards not covered by the Builder’s Risk Insurance. Neither the Architect nor the Owner shall be responsible
for nor shall they insure the property of any Contractor or Subconiractor, including, but not limited to, tools and
equipment located on the job site which is not intended to be incorporated into the Work. The Contractor shall be
responsible for providing Fire, Theft and other insurance to protect its interest and the interest of the Owner for
materials in transit or in storage off the site, until such materials are incorporated into the Work.

§ 11.3.1.1(b) The Owner, at its option, may purchase and maintain such insurance as will insure it against loss of use of
its property or boiler and machinery due to fire or other hazards, however caused.

§ 11.3.1.2 If the Owner does not infend 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 occupancy 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.

§ 11.3.2BOILER 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 unti! final acceptance by the Owner;
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this insurance shall include interests of the Owner, Contractor, Subconiractors and Sub-subcontractors in the Work,
and the Owner and Contractor shall be named insureds.

§ 11.3.3 LOSS OF USE INSURANCE

The Ovwner, 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 or 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 o policies other than these insuring the
Praject 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.

§ 11.3.6 Before an exposure to loss may oceur, 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
Ovwner 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 appeat, 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 seitle 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
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objection is made, the dispute shall be resolved in the manner selected by the Owner and Coniractor 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 Contractor, before commencing the Work, shall furnish a Performance Bond and a Labor and Material

Payment Bond. The Performance Bond shall be in an amount equal to one hundred percent (100%) of the full amount
of the Contract Sum as security for the faithfl performance of the obligations of the Contract Documents, and the

Labor and material Payment Bond shail be in an amount equal to one hundred percent (100%) of the full amount of the

Contract Sum as security for the payment of all persons performing labor and furnishing materials in connection with

the Contract Documents. ‘ '

Such bond shall be on AIA Document A311, "Performance Bond" and ATA Document A311, "Labor and Material
payment Bond" issued by the American Institute of Architects, shall be issued by a surety satisfactory to the Owner
and shall name the Owner as a primary co-obligee.

The failure of the successful Bidder to supply the required bonds within ten (10)days after the prescribed Agreement
form are presented for signature, o if bonding company finds that Bidder is not bondable, shall constitute a default and
the Own may award the Contract to the next responsible Bidder.

§ 11.4.1.1 In the event an apparent low Bidder fails to provide a Bond as set forth above, that bidder shall be
responsible for paying to the Owner an amount equal to the difference between the apparent low Bid and the Bid
amount of the next apparent low Bidder. Failure to make such payment within five (5) calendar days of the date of
disqualification shall be cause for the forfeiture of the disqualified Bidder’s Bid Bond. Forfeiture of the Bid Bond to
the Owner in this instance shall not constitute a waiver by the Owner of any other rights or remedies under law.

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

§ 11.4.3 The Owner shall provide, as part of the bid documents, the final bond forms of the AIA Bond Forms, which
shall be used on this Project. Any requirements or rights contained in said AIA Bond Forms which are in addition to
the minimum requirements set forth by law, shall remain as additional and supplemental rights running to the parties
protected. The Contractor shall secure the Surety’s agreement to the terms and conditions as stated in this Article
11.4.

§ 11.4.4 Whenever the Contractor shall be and is declared by the Owner to be in defauit under the Contract, the surety
of the Contractor shall be responsible to make full payment to the Owner for any and all extra work and accountings
and other expenses incurred by the Architect as a result of a Contractor default and to pay the Owner all attorney’s fees
in addition to paying testing, consuliing, engineering, accounting and court costs incurred by the Owner as a result of
a Contractor default and in protecting the Owner’s right under the Agreement with the Contractor to remedy the
Contractor default or honor the terms of the Performance Bond.

§ 11.4.5 Tt shall be the duty of the Surety to give an unequivocal notice in writing to the Owner, within ten (10) days
after receipt of a declaration of default and formal termination of the Contractor’s right to complete the Contract, of the
Surety’s election either to remedy the default or defaults promptly or to perform the Contract promptly, or to pay the
Owner the sum due and owing under terms of the bond, time being of the essence. In said notice of election, the
Surety shall indicate the date on which the remedy or performance will commence, and it shall then be the duty of the
Surety to give prompt notice in writing to the Owner immediately upon completion of (a) the remedy and/or correction
of each default, (b) the remedy and/or correction of each item of condemned work, (c) the furnishing of each omitted
item of work and (d) the performance of the Contract. If the Surety reasonably requires more than ten (10) days to
investigate a default and make an election as set forth herein, the Surety shall inform the Owner in writing, and the
Owner shall, in its discretion, have the right to continue the work on a temporary basis, and charge the cost to the
Contract, until the surety is able make an election, which election shall be made within a reasonable period of time.
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§ 11.4.5.1 The Surety shall not assert solvency of its Principal or Principal’s denial of default as justification for its
failure to give notice of election or for ifs failure to promptly remedy the default or defaults or perform the Contract,

§ 11.4.5.2 In the event the Surety shall fail to act promptly as herein before provided, then Architect shall cause ten
(10) days notice of such failure to be given, both to said Principal and Surety, and at the expiration of said ten (10)
days, the Obligee shall have the authority to cause said Work to be done, and when the same is completed and the cost
thereof estimated, the said Principal and Surety shall and hereby are to pay any excess in the cost of said Work above
the agreed price to be paid under the Contract subject to the penal sum of the Bond, unless applicable law provides
otherwise. If the Surety takes over completion of the Work, it shall be paid according to the schedule of values in the
Contract, and upon completion of the Work shall be paid any retainage or other sums due under the Contract,

§ 11.4.5.3 Upon the completion of the Contract pursuant to its terms, if any funds remain due on the Contract, the
same shall be paid fo the Surety.

§ 11.4.54 The Principal and Surety further agree as part of this obligation to pay all such damages of any kind that
may resulf from a default under the Contract, including fees or expenses incurred in re-letting the work, all testing and
laboratory fees, and all legal fees and litigation costs incurred by the Owner.

§ 11.4.5.5 The Surety agrees that other than as is provided in the Bond, it may not demand of the Owner that the
Owner shall (a) perform any thing or act, (b) give any notice, (c) furnish any clerical assistance, (d) render any service,
(¢) farnish any papers or documents, or (f) take any other action of any nature which is not required of the Owner to be
done under the Contract Documents. Notwithstanding the foregoing, Owner shall, upon reasonable demand of the
Surety, make available to the Surety, project records or documents in the possession of Owner. Surety shall be
responsible for the costs and expenses incurred in producing such records and documents,

§ 11.4.5.6 In the event the Surety shall make any assignment for the benefit of creditors or commit any act of
bankruptey, or if it shall be declared bankrupt, or if it shall file a voluntary petition in bankruptey, or shall in the
opinion of the Owner be insolvent, the Coniractor agrees forthwith upon request of the Owner to furnish and maintain
other corporate Surety with respect to said Bonds which is satisfactory to Owner.

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 any authorized testing agency
employed by the Owner or contrary to requirements of the Contract Documents, it must, if requested in writin g by the
Architect, be uncovered and remain unaltered for the Architect’s observation and be replaced at the Confractor’s
expense without change in the Contract Time.

§ 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

§ 12.21 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,
instailed or completed. The Contractor shall bear the costs of correcting such rejected Work , including services
relating to architectural, engineering, consulting, inspecting, and testing and legal fees and expenses incurred and
made necessary thereby. Approval of any material or work at any time or stage of construction will not prevent its
subsequent rejection for cause. No election by the Owner to correct work shall constitute a waiver of any obligation of
a surety upon its Performance and/or Labor and Material Payments Bonds.

§ 12.2.2 AFTER SUBSTANTIAL GOMPLETION
§ 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 !
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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
ah 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 Confractor 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 Coniractor to correct the
Work, and has no relationship fo 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.

ARTICLE 13 MISCELLANEOQUS PROVISIONS

§ 13.1 GOVERNING LAW

The Contract shall be governed by the law of the place where the Project is focated except that, if the parties have
selected arbitration as the method of binding dispute resolution, the Federal Arbitration Act shall govern Section 15.4
where applicable.

§ 13.2 SUCCESSORS AND ASSIGNS

§ 13.2.1 The Owner and Contractor respectively bind themselves, their parners, 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 Confract 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 shail execute all consents reasonably required to facilitate such assignment,

§ 13.3WRITTEN 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
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certificd 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 ihere 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 arrangemeits for such tests, ingpections 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 untii
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, insiruct 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.

§ 13.5.5If 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 delay 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 agreo 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 petiod specified by applicabie State law.

§ 13.8 REGULATORY REQUIREMENTS
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13.8.1 The invalidity of any covenant, restriction, condition, limitation or any part of provision of the Contract shall
not impair or affect in any manner the validity or enforceability or effect of the remainder of the Contract Documents.

§ 13.8.2 The contractor shall pay, if applicable not less than the prevailing rate of wages as established, to all laborers,
workmen and the mechanics in the performance of work under the Contract pursuant to an act of the General
Assembly of the State of Illinois entitled the Illinois Prevailing Wage Act", 820 ILCS 130 o, seq,

§ 13.8.3 The Contractor shall comply with all terms and procedures of the Hlinois Human Rights Act, 775 ILCS 5 et.
seq. During the performance of this Contract, the Contractor agrees as follows:

1 That it will not discriminate against any employee or applicable for employment because
of race, color, religion, sex, marital status, national origin, or ancestry, age, physical or mental
handicap unrelated to ability, or an unfavorable discharge from military service, and further
that it will examine all job classifications to determine if minority persons or women are
underutilized and will take appropriate affirmative action to rectify any such underutilization.

2 That, if it hires employees in order perform this Contract or any portion thereof, it will
determine the availability (in accordance with Department Rules and Regulations) of minorities
and women in the area(s) from which it may reasonable recruit and it will hire for
each job classification for which employees are hired in such a way that minoritics
and women are not vnderutilized.

3 That, in all solicitations or advertisements for employees placed by it or on its behaif,
it will state that all applicants will be afforded equal opportunity without discrimination
because of race, color, religion, sex, marital status, national origin or ancestry, age, physical
or mental handicap unrelated to ability, or an unfavorable discharge from militaty service.

4 That it will send to each labor organization or representative of workers with which it is bound by
a collective bargaining or other agreement or understanding, a notice advising such labor
organization or representative of the Contractor’s obligations under the Hlinois Human Rights
Act and the Department’s Rules and Regulations. If any such labor organization or representative
fails or refuses to cooperate with the Contractor in its efforts to comply with such Act or Rules and
Regulations, the Contractor shall promptly notify the Department and the contracting agency and
will recruit employees from other sources when necessary to fulfill its obligations hereunder,

.5 That it will submit reports as required by the Department’s Rules and Regulations, furnish
ali relevant information as may from time to time be requested by the Department of
the contracting agency, and in all respects comply with the Illinois Fuman Rights Acts and the
Departments’ Rules and Regulations.

0 That it will permit access to all relevant books, records, accounts and work sites by personnel '
of the contracting agency and the Department for purposes of investigation to ascertain
compliance with the Iilinois Human Rights Act and the Department’s Rules and Regulations.

J That it will include verbatim or by reference the provision of this Article in every subcontract
it awards under which any portion of the contract obligations are undertaken or assumed, so that
such provisions will be binding upon each subconiractor. In the same manner as with other
provision of this Contract, the Contractor shail be liable for compliance with the applicable
provisions of this Article by such subcontractors; and further it will promptly notify the
contracting agency and the Department in the event any subcontractor fails or refuses fo
comply therewith.

8 In addition, the Contractor shall not utilize any subcontractor declared by the Illinois
Human Rights Commission to be ineligible for contracts or subconiracts with the State
of Tllinois or any of its political subdivisions or municipal corporations.
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§ 13.8.4 The Contractor certifies that the Contractor is not barred from bidding on the Contract as a result of a
conviction for either bid-rigging or bid rotating under Article 33 E of the Criminal Code of 1961, 720 ILCS 5 et. seq.,
or by conviction of an offense in any state of the United States having substantially the same elements as the foregoing
offenses.

ARTICLE 14 TERMINATION 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 Coniractor or a Subcontractor, Sub-subconiractor 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 14,11 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
properly executed uniil that time, including reasonable overhead and profit on such Work, costs incurred by reason of
such termination..

§ 14.1.4 If 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 Coniractor 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
§14.21 (A) The Owner may terminate the Contract if the Contractor if:

.1 the Coniractor shall institute proceedings or consent to procecdings requiring relief of arrangement
under the Federal Bankruptcy Act or any similar or applicable federal or state law, or ifa petition under any federal or
state bankruptcy or insolvency law is filed against the Contractor and such petition is not dismissed within sixty (60}
days from the date of said filing, or if the Coniractor admits in writing its inability to pay its debts generally as they
become due, or if it makes a general assignment for the benefit of its creditors, or if a receiver, liquidator, trustee or
assignee is appointed on account of its bankruptey or insolvency;

.2 areceiver of all or any substantial portion of the Contractor’s properties is appointed;
.3 the Contractor abandons the Work;

4 the Contractor fails, except in cases for which extension of time is provided, to prosecute promptly and
diligently the Work or to supply enough properly skilled workmen or proper materials for the Work,

AlA Bocument A201™ - 2007. Copyright © 1911, 1915, 1918, 1925, 1837, 1951, 1958, 1961, 1963, 1968, 1970, 1976, 1987, 1997 and 2007 by The American
Institute of Architects. All rights reserved, WARNING: This AIA® Pocument is protected by U.8. Copyright Law and Iniernational Treatles. Unauthortzed 44
reproduction or distribution of this AIA° Document, or any pertion of it, may result in severe civil and ¢criminal penaltles, and will be prosecuted to the
maxImum extent possible under the taw. This document was produced by AlA software af 12:09:53 on 02/14/2011 under Order No.6405427273_1 which expires

on 07/22/2011, and is not for resale.

User Notes: {909726548)

|




Init.

.5  the Contractor submits an Application for Payment, sworn statement, and waiver of lien, affidavit or
document of any nature, whatsoever which is intentionally falsified;

6 the Contractor fails to make prompt payment to subcontractors or for materials or labor or otherwise
breaches its obligations under any subconiract with any subcontractor;

7 amechanic’s lien or material man’s lien is filed against any part of the Work or the site of the Project
and not promptly bonded or insured over by the Contractor in a manner satisfactory to the Owner.

.8 the Contractor disregards any laws, statutes, ordinances, rules, regulations or orders of a governmental
body or public or quasi-public authority having jurisdiction over the Work or the site of the Project;

.9  the Contractor otherwise violates any provision of the Coniract Documents,

B. The Owner, without prejudice to any right or remedy available to the Owner under the Contract
Documents or at law or in equity, may, after giving the Contractor and the Surety under the Performance Bond and
under the Labor and Material Payment bond described in Article 11.3, seven (7) days written notice, terminate the
employment of the Contractor. If requested by the Owner, the Contractor shall remove any part or all of its
equipment, machinery, and supplies from the site of the Project within seven (7) days from the date of such request,
and in the event of the Coniractor’s failure to so remove, the Owner shall have the right to remove and store such
equipment, machinery and supplies at the Contractor’s expense. In case of such termination, the Coniractor shall not

be entitled to receive any further payment for Work performed by the Contractor through the date of termination. The
Owner’s right to terminate this Confract pursuant to this subparagraph 14.2.1 shall be in addition to, and not in
limitation of any rights or remedies existing hereunder or pursuant hereto or at law or in equity.

§ 14.2.2 When any of the above reasons exist, the Owner, upon certification by the Architect 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:

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 ferminates 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 all costs to the Owner of completing the Work, then the
Contractor shall be paid the difference after completion of the Work in full satisfaction for all Work performed by the
Contractor to the date of termination. If such costs and damages of completing the Work exceed the unpaid balance,
the Contractor shall pay the difference to the Owner immediately upon the Owner’s demand. The costs to the Owner
of completing the Work shall include, but not be limited to, the cost of any additional architectural, managerial,
supervisory, and administrative services required thereby, any costs incurred in retaining another Confractor or other
subcontractors, any additional interest or fees which the Owner must pay by reason of a delay in completion of the
Work, attorneys’ fees and expenses, and any other damages, costs and expenses the Owner may incur by reason
completing the Work or any delay thereof. The amount, if any, to be paid to the Contractor shall be certified by the
Architect, upon application in accordance with Article 9.4, 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 -
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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 Coniract.

§ 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.
Termination under this Article 14.4 shall be by a written notice of termination delivered to the Contractor specifying
the effective date of termination.

§ 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 subconfracts 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
Owner on the same basis provided in Arficle 14.1.3 herein. ARTICLE 15 CLAIMS AND DISPUTES

§ 15.1 CLAIMS '

§ 15.1.1 DEFINITION

A Claim is a demand or assertion by one of the parties secking, 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 which shall be the Architect. 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 Coniractor shall proceed diligently with performance of the Contract and the Owner shall continue fo 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 Architect,

§ 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 bofore 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,

§ 15.1.5CLAIMS FOR ADDITIONAL TIME

§ 156.1.5.1 If the Contractor wishes to make a Claim for an increase in the Confract 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
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A 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 preductivity 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 profif 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
aceordance 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
Architect 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 Architect with no decision having been rendered. Unless the Architect
and all affected parties agree, the Initial Decision Maker will not decide disputes between the Contractor and persons
ot entities other than the Owner.

§ 15.2.2 The Architect will review Claims and within ter 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 in 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 Architect lacks sufficient information to
evaluate the merits of the Claim or if the Architect concludes that, in the Architect’s sole discretion, it would be
inappropriate for the Architect to resolve the Claim. :

§ 15.2.3 In evaluating Claims, the Architect 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 Architect in rendering a decision,
The Architect may request the Owner to authorize retention of such persons at the Owner’s expense,

§ 15.2.4 If the Architect requests a party to provide a response to a Claim or to furnish additional supporting data, such
party shall respond, within ten days afler receipt of such request, and shall either (1) provide a response on the
requested supporting data, (2) advise the Architect when the response or supporting data will be furnished or (3} advise
the Architect that no supporting data will be furnished. Upon receipt of the response or supporfing data, if any, the
Architect will either reject or approve the Claim in whole or in part.  The Owner shall not be required to pay the
Contractor any sum claimed by another party until the dispute involving the claimed sum is finally resolved,

§ 15.2.5 The Architect will render an initial decision approving or rejecting the Claim, or indicating that the Architect
is unable to resolve the Claim. This initial decision shall (1) be in writing; (2) state the reasons therefor; and (3) notify
the parties 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 15.2,6,1.

§ 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, ifany,
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 fo 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.
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§ 15.3 MEDJIATION
§ 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 ihe 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
atbitration 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 shail
be enforceable as settlement agreements in any court having jurisdiction thereof,

§ 15.4 ARBITRATION

§ 15.4.1 All claims, disputes and other matters in question involving amounts in dispute of less than $150,000
between any of the Architect, Owner, Contractor, Surety, Subconiractors or any Material Suppliers arising out of or
relating to, agreements to which two or more of said parties are bound, or to the Contract Documents or any breach
thereof, except with respect to the Architect’s decision on matters relating to artistic effect, 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 accordance with its Construction Industry Arbitration Rules in effect on the date
of the Agreement as modified herein.

Claims, disputes and other matters in question involving amounts in dispute of $150,000 or more may be submitted fo
arbitration only with the Owner’s written consent, If Qwner so consents, the Architect, Contractor, Subconfractors
and Material Suppliers who have an interest in the dispute shall be joined as parties to the arbitration. The Owner’s
Contract with the Architect and the Contractor’s subcontracts with Subcontractors and Material Suppliers shall require’
such joinder. The arbitrator shall have authority to decide all issues between the parties for which consent has been
given by Owner including, but not limited to, claims for exiras, delay and liquidated damages, matters involving
defects in the Work, rights to payment, whether matters decided by the Architect involve arfistic effect and whether
the necessary procedures for arbitration have been followed.

The foregoing agreement to arbitrate and any other agreement to arbiirate with an additional person or persons duly
consented to by the parties to the Owner/Architect, Owner/Construction Manager or Owner/Contractor Agreements,
shall be specifically enforceable under prevailing arbitration law. The award rendered by the arbitrator shali be final,
and judgment may be entered upon it in accordance with applicable law in any court having jurisdiction thereof.

Notice of 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 ail Claims then known fo that party on which arbitration is permitted to be demanded.

§ 15.4.1.1 A demand for arbitration shall be made within a reasonable time afier the claim, dispute or other matter in
question has arisen, and in no event shall it be made after the date when the institution of fegal 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.

§ 15.4.1.2 Unless otherwiso agreed to in writing all parties shall carry on the Work and perform their respective duties
during any arbitration proceedings, and the Owner shall continue to make paymenis as to undisputed sums as required
by the Contract Documents,
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§ 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.

§ 15.44 If any procecding is brought to contest the right fo arbitrate and it is determined that such right exists, the
losing party shall pay all costs and attorneys’ fees incurred by the prevailing party or parties.

§ 15.4.5 In addition to the other rules of the American Arbitration Association applicable to any arbitration hereunder,
the following shall apply: '

(a) Promptly upon the filing of the arbitration, each party shall be required to set forth in writing and fo serve
upon each other party a detailed statement of its contentions of fact and law;

(b) All parties to the arbitration shall be entitled to the discovery procedures and to the scope of
discovery applicable to civil actions under Illinois law, including the provisions of the Illinois Code of Civil Procedure
and the Iilinois Supreme Court rules applicable to discovery. Such discovery shall be noticed, sought, and governed
by those provisions of Ilinois law.

(¢) The arbitration shall be commenced and conducted as expeditiously as possible, consistent with
affording reasonable discovery as provided herein.

(d) These additional rutes shail be implemented and applied by the arbitrator(s).

§ 15.4.6 In the event or any litigation or arbitration between the parties hereunder, all attorneys’ fees and other costs
incurred shall be borne by the party determined (o be at fault, and in the event that more than one party is determined
to be at fault, shall be allocated equitably by the court or arbitrator.

§ 15.4.7 All claims, disputes or other matters in question which are not subject to arbitration pursuant to the terms
herein shall be subject to litigation in a court of competent jurisdiction.

§ 15.4.4 GONSOLIDATION OR JOINDER

§ 16.4.4.1 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
perimits 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 consfitute consent fo 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 008200
PREVAILING WAGE REQUIREMENTS

PART 1 - GENERAL

1.01 Requirements

A. Contractor and each subcontractor shall comply with requirements of “An Act
regulating wages of laborers, mechanics and all other workmen employed in any
public works by the State, County, City or any public body or any political subdivision
or by anyone under contract for public works.

B. If, during the course of work under this contract, the Dept. of Labor revises the

prevailing rate of hourly wages to be paid under this contract for any trade or
occupation, the Contractor shall have the sole responsibility and duty to ensure that
the revised prevailing rate of hourly wages is paid by the Contractor and all
subcontractors to each worker to whom the revised rate is applicable. Revisions of
the prevailing wage as set forth above shall not result in an increase in the Contract
Sum.

1.02 ACTS AND ORDINANCES

A. “An Act regulating wages of laborers, mechanics and other workmen employed in
any public works by the State, County, City or by any public body or any political
subdivision or by anyone under contract for public works. lllinois Revised Statutes,
1981, Chapter 48, Section 39s-1 through 39s-2.

B. A copy of lllinois Department of Labor Prevailing Wages for Lake County, Effective

September 15, 2025, are included herein.

Lake County Prevailing Wage Rates posted 9/15/2025

Overtime

Add Add

oT oT

Fore Other 1.5x  2.0x
Trade Title Rg Type C Base man M-F Sa Su Hol HW Pension Vac TrngIns owed owed
ASBESTOS ABT-GEN All  ALL 51.40 5240 15 15 20 2.0 18.32 17.71 0.00 0.91 0.00 0.00 0.00
ASBESTOS ABT-MEC All BLD 42.02 4538 15 15 2.0 2.0 16.44 16.64 0.00 0.92 337 6.73
BOILERMAKER All BLD 58.91 64.21 20 2.0 20 2.0 7.07 27.02 0.00 3.69 231 0.00 39.30
BRICK MASON All BLD 53.06 58.37 15 15 2.0 2.0 12.95 26.26 0.00 1.57 0.00 423 845
CARPENTER All  ALL 56.71 58.71 15 15 20 2.0 13.64 27.26 2.61 1.04 0.00 0.00
CEMENT MASON All ALL 50.30 52.30 2.0 15 20 2.0 12.86 32.82 0.00 0.80 0.00 0.00 0.00
CERAMIC TILE FINISHER All BLD 49.09 49.09 15 15 2.0 20 13.25 17.61 0.00 1.37 0.00 557 11.14
CERAMIC TILE LAYER All BLD 57.04 62.04 15 15 20 2.0 13.25 21.60 0.00 150 0.00 7.63 15.26
COMMUNICATION All BLD 4497 4777 15 15 2.0 2.0 14.32 21.27 216 0.93 0.00 12.18 24.36

TECHNICIAN

ELECTRIC PWR EQMT OP All  ALL 5247 7160 15 15 20 2.0 7.50 14.69 0.00 1.84 157 9.05 18.10
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Overtime

Add Add

Fore Other ?.;x '?.Ex

Trade Title Rg Type C Base man M-F Sa Su Hol HW Pension Vac TrngIns owed owed
ELECTRIC PWR GRNDMAN  All  ALL 40.31 7160 15 15 2.0 20 7.50 11.29 0.00 141 121 6.96 13.91
ELECTRIC PWR LINEMAN All  ALL 63.08 71.60 15 15 20 20 7.50 17.66 0.00 2.21 1.89 10.88 21.76
ELECTRIC PWR TRK DRV All  ALL 4177 7160 15 15 2.0 20 7.50 11.70 0.00 147 125 7.20 14.40
ELECTRICIAN All BLD 51.87 56.12 1.5 15 2.0 2.0 1557 28.79 6.55 0.86 0.00 18.10 36.20
ELEVATOR CONSTRUCTOR  All BLD 70.68 79.52 2.0 2.0 2.0 2.0 16.28 21.36 5.65 0.80 0.00 0.00
FENCE ERECTOR All ALL 52.25 5475 15 15 2.0 2.0 14.29 19.02 0.00 1.00 0.00 0.00 0.00
GLAZIER All BLD 53.55 55.05 1.5 2.0 20 2.0 16.04 26.64 0.00 230 0.00 0.00 0.00
HEAT/FROST INSULATOR All BLD 56.02 59.38 1.5 15 20 2.0 16.44 19.88 0.00 0.92 499 997
IRON WORKER All  ALL 62.46 6596 2.0 20 20 20 19.05 27.04 0.00 049 0.00 0.00 0.00
LABORER All  ALL 5140 52.15 1.5 1.5 2.0 2.0 18.32 17.71 0.00 0.91 0.00 0.00 0.00
LATHER All ALL 56.71 58.71 1.5 1.5 2.0 2.0 13.64 27.26 2.61 1.04 0.00 0.00
MACHINIST All BLD 60.39 64.39 15 15 20 20 11.43 9.95 185 147 0.00 0.00 0.00
MARBLE FINISHER All  ALL 40.21 5460 15 15 2.0 20 12.95 23.81 0.00 0.98 0.00 3.00 6.00
MARBLE SETTER All BLD 52.00 57.20 1.5 1.5 2.0 2.0 12.95 25,57 0.00 1.25 0.00 3.88 7.76
MATERIAL TESTER | All  ALL 41.40 15 15 2.0 2.0 18.32 17.71 0.00 091 0.00 0.00 0.00
MATERIALS TESTER I All  ALL 46.40 15 15 20 2.0 18.32 17.71 0.00 0.91 0.00 0.00 0.00
MILLWRIGHT All  ALL 56.71 568.71 1.5 1.5 2.0 2.0 13.64 27.26 2.61 1.04 0.00 0.00
OPERATING ENGINEER Al BLD 1 6480 68.80 20 2.0 2.0 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al BLD 2 6350 68.80 20 2.0 2.0 20 24.70 2155 2.00 275 0.00 0.00 0.00
OPERATING ENGINEER Al BLD 3 60956880 20 2.0 20 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al BLD 4 59.20 68.80 2.0 2.0 2.0 2.0 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al BLD 5 68.55 68.80 2.0 2.0 20 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al BLD 6 65.80 68.80 20 2.0 2.0 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al BLD 7 67.80 68.80 2.0 2.0 2.0 2.0 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al FLT 1 73957395 15 1.5 20 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al FLT 2 72457395 15 15 20 2.0 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al FLT 3 67957395 15 15 20 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al FLT 4 63457395 15 1.5 20 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al FLT 5 7545 7395 15 15 20 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al FLT 6 63457395 15 1.5 20 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al HWY 1 63.00 67.00 1.5 1.5 2.0 2.0 24.70 2155 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al HWY 2 6245 67.00 15 1.5 2.0 20 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al HWY 3 60.40 67.00 1.5 15 2.0 2.0 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al HWY 4 5900 67.00 15 1.5 2.0 20 24.70 21.55 2.00 2.75 0.00 0.00
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Overtime

Add Add
Fore Other ?.;x '?.Ex
Trade Title Rg Type C Base man M-F Sa Su Hol HW Pension Vac TrngIns owed owed
OPERATING ENGINEER Al HWY 5 57.80 67.00 15 1.5 2.0 2.0 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al HWY 6 66.00 67.00 1.5 1.5 2.0 2.0 24.70 21.55 2.00 2.75 0.00 0.00
OPERATING ENGINEER Al HWY 7 64.00 67.00 1.5 1.5 2.0 2.0 24.70 21.55 2.00 2.75 0.00 0.00
ORNAMENTAL IRON All  ALL 59.26 62.76 2.0 2.0 2.0 2.0 14.86 27.70 0.00 225 0.00 0.00 0.00
WORKER
PAINTER All  ALL 54.30 61.09 15 15 15 2.0 16.26 17.59 0.00 1.86 0.00 0.00 0.00
PAINTER - SIGNS All BLD 46.76 5253 15 15 2.0 20 8.20 16.81 0.00 0.00 0.00 0.00 0.00
PILEDRIVER All ALL 56.71 58.71 15 15 20 2.0 13.64 27.26 2.61 1.04 0.00 0.00
PIPEFITTER All BLD 58.50 61.50 1.5 15 20 2.0 15.15 22.85 0.00 3.12 0.00 0.00 0.00
PLASTERER All BLD 52.11 55.24 2.0 15 2.0 2.0 12.86 31.51 0.00 0.80 0.00 0.00 0.00
PLUMBER All BLD 60.50 64.15 15 1.5 2.0 2.0 19.10 17.94 0.00 1.98 0.00 0.00
ROOFER All BLD 52.00 57.00 1.5 1.5 2.0 2.0 12.20 17.59 0.00 1.14 0.00 0.00 0.00
SHEETMETAL WORKER All BLD 5458 58.95 15 15 20 2.0 15.88 28.92 0.00 1.20 0.00 0.00 0.00
SIGN HANGER All BLD 36.72 39.66 15 15 20 2.0 7.45 4.70 0.00 0.00 0.00 0.00 0.00
SPRINKLER FITTER All BLD 63.25 66.00 1.5 15 2.0 2.0 1545 19.90 0.00 1.15 0.00 0.00 0.00
STEEL ERECTOR All  ALL 62.46 65.96 2.0 2.0 2.0 2.0 19.05 27.04 0.00 049 0.00 0.00 0.00
STONE MASON All BLD 53.06 58.37 1.5 15 2.0 2.0 12.95 26.26 0.00 1.57 0.00 4.23 845
SURVEY WORKER All BLD 58.45 59.45 15 15 20 2.0 19.10 14.40 0.00 1.59 0.00 0.00
SURVEY WORKER All HWY 58.45 59.45 15 15 20 2.0 19.10 14.40 0.00 1.59 0.00 0.00
TERRAZZO FINISHER All BLD 51.44 5144 15 15 20 2.0 13.25 18.87 0.00 1.41 0.00 445 8.89
TERRAZZO MECHANIC All BLD 556.35 58.85 15 15 20 2.0 13.25 20.26 0.00 146 0.00 4.70 9.39
TRAFFIC SAFETY WORKER | Al HWY 4340 4540 1.5 15 2.0 2.0 10.08 10.08 0.00 1.05 0.00 0.00 0.00
TRAFFIC SAFETY WORKER Il ALL HWY 4440 4640 15 15 2.0 2.0 10.08 10.08 0.00 1.05 0.00 0.00 0.00
TRUCK DRIVER Al ALL 1 4544 4599 15 15 2.0 20 14.15 13.65 0.00 0.30 0.00 0.00 0.00
TRUCK DRIVER Al ALL 2 4559 4599 15 1.5 2.0 20 14.15 13.65 0.00 0.30 0.00 0.00 0.00
TRUCK DRIVER Al ALL 3 4579 4599 15 1.5 20 20 14.15 13.65 0.00 0.30 0.00 0.00 0.00
TRUCK DRIVER Al ALL 4 4599 4599 15 1.5 20 20 14.15 13.65 0.00 0.30 0.00 0.00 0.00
TUCKPOINTER All BLD 52.53 53.53 15 15 20 2.0 11.05 23.16 0.00 146 0.00 0.00 0.00
Legend
Rg Region
Type Trade Type - All, Highway, Building, Floating, Oil & Chip, Rivers
C Class

Base Base Wage Rate

OT M-F Unless otherwise noted, OT pay is required for any hour greater than 8 worked each day, Mon through Fri.
The number listed is the multiple of the base wage.

OT Sa Overtime pay required for every hour worked on Saturdays

2025 HVAC UPGRADES PREVAILING WAGE REQUIREMENTS
D116 MURPHY ES AND ROUND LAKE MS SECTION 008200 - 3



OT Su Overtime pay required for every hour worked on Sundays

OT Hol Overtime pay required for every hour worked on Holidays

H/W Health/Welfare benefit

Vac Vacation

Trng Training

Other Ins Employer hourly cost for any other type(s) of insurance provided for benefit of worker.

Explanations LAKE COUNTY

The following list is considered as those days for which holiday rates of wages for work performed apply: New
Years Day, Memorial Day, Fourth of July, Labor Day, Thanksgiving Day, Christmas Day and Veterans Day in some
classifications/counties. Generally, any of these holidays which fall on a Sunday is celebrated on the following
Monday. This then makes work performed on that Monday payable at the appropriate overtime rate for holiday
pay. Common practice in a given local may alter certain days of celebration. If in doubt, please check with IDOL.

EXPLANATION OF CLASSES

ASBESTOS - GENERAL - removal of asbestos material/mold and hazardous materials from any place in a building,
including mechanical systems where those mechanical systems are to be removed. This includes the removal of
asbestos materials/mold and hazardous materials from ductwork or pipes in a building when the building is to be
demolished at the time or at some close future date.

ASBESTOS - MECHANICAL - removal of asbestos material from mechanical systems, such as pipes, ducts, and boilers,
where the mechanical systems are to remain.

CERAMIC TILE FINISHER

The grouting, cleaning, and polishing of all classes of tile, whether for interior or exterior purposes, all burned,
glazed or unglazed products; all composition materials, granite tiles, warning detectable tiles, cement tiles, epoxy
composite materials, pavers, glass, mosaics, fiberglass, and all substitute materials, for tile made in tile-like units; all
mixtures in tile like form of cement, metals, and other materials that are for and intended for use as a finished floor
surface, stair treads, promenade roofs, walks, walls, ceilings, swimming pools, and all other places where tile is to
form a finished interior or exterior. The mixing of all setting mortars including but not limited to thin-set mortars,
epoxies, wall mud, and any other sand and cement mixtures or adhesives when used in the preparation,
installation, repair, or maintenance of tile and/or similar materials. The handling and unloading of all sand, cement,
lime, tile, fixtures, equipment, adhesives, or any other materials to be used in the preparation, installation, repair, or
maintenance of tile and/or similar materials. Ceramic Tile Finishers shall fill all joints and voids regardless of
method on all tile work, particularly and especially after installation of said tile work. Application of any and all
protective coverings to all types of tile installations including, but not be limited to, all soap compounds, paper
products, tapes, and all polyethylene coverings, plywood, masonite, cardboard, and any new type of products that
may be used to protect tile installations, Blastrac equipment, and all floor scarifying equipment used in preparing
floors to receive tile. The clean up and removal of all waste and materials. All demolition of existing tile floors and
walls to be re-tiled.
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COMMUNICATION TECHNICIAN

Low voltage construction, installation, maintenance and removal of telecommunication facilities (voice, sound, data
and video) including outside plant, telephone, security systems and data inside wire, interconnect, terminal
equipment, central offices, PABX, fiber optic cable and equipment, micro waves, V-SAT, bypass, CATV, WAN (wide
area network), LAN (local area networks), and ISDN (integrated system digital network), pulling of wire in raceways,
but not the installation of raceways.

MARBLE FINISHER

Loading and unloading trucks, distribution of all materials (all stone, sand, etc.), stocking of floors with material,
performing all rigging for heavy work, the handling of all material that may be needed for the installation of such
materials, building of scaffolding, polishing if needed, patching, waxing of material if damaged, pointing up,
caulking, grouting and cleaning of marble, holding water on diamond or Carborundum blade or saw for setters
cutting, use of tub saw or any other saw needed for preparation of material, drilling of holes for wires that anchor
material set by setters, mixing up of molding plaster for installation of material, mixing up thin set for the
installation of material, mixing up of sand to cement for the installation of material and such other work as may be
required in helping a Marble Setter in the handling of all material in the erection or installation of interior marble,
slate, travertine, art marble, serpentine, alberene stone, blue stone, granite and other stones (meaning as to stone
any foreign or domestic materials as are specified and used in building interiors and exteriors and customarily
known as stone in the trade), carrara, sanionyx, vitrolite and similar opaque glass and the laying of all marble tile,
terrazzo tile, slate tile and precast tile, steps, risers treads, base, or any other materials that may be used as
substitutes for any of the aforementioned materials and which are used on interior and exterior which are installed
in a similar manner.

MATERIAL TESTER I: Hand coring and drilling for testing of materials; field inspection of uncured concrete and
asphalt.

MATERIAL TESTER II: Field inspection of welds, structural steel, fireproofing, masonry, soil, facade, reinforcing steel,
formwork, cured concrete, and concrete and asphalt batch plants; adjusting proportions of bituminous mixtures.

OPERATING ENGINEER - BUILDING

Class 1. Asphalt Plant; Asphalt Spreader; Autograde; Backhoes with Caisson Attachment; Batch Plant; Benoto
(requires Two Engineers); Boiler and Throttle Valve; Caisson Rigs; Central Redi-Mix Plant; Combination Back Hoe
Front End-loader Machine; Compressor and Throttle Valve; Concrete Breaker (Truck Mounted); Concrete Conveyor;
Concrete Conveyor (Truck Mounted); Concrete Paver Over 27E cu. ft; Concrete Paver 27E cu. ft. and Under:
Concrete Placer; Concrete Placing Boom; Concrete Pump (Truck Mounted); Concrete Tower; Cranes, All; Cranes,
Hammerhead; Cranes, (GClI and similar Type); Creter Crane; Spider Crane; Crusher, Stone, etc.; Derricks, All; Derricks,
Traveling; Formless Curb and Gutter Machine; Grader, Elevating; Grouting Machines; Heavy Duty Self-Propelled
Transporter or Prime Mover; Highlift Shovels or Front Endloader 2-1/4 yd. and over; Hoists, Elevators, outside type
rack and pinion and similar machines; Hoists, One, Two and Three Drum; Hoists, Two Tugger One Floor; Hydraulic
Backhoes; Hydraulic Boom Trucks; Hydro Vac (and similar equipment); Locomotives, All; Motor Patrol; Lubrication
Technician; Manipulators; Pile Drivers and Skid Rig; Post Hole Digger; Pre-Stress Machine; Pump Cretes Dual Ram;
Pump Cretes: Squeeze Cretes-Screw Type Pumps; Gypsum Bulker and Pump; Raised and Blind Hole Drill; Roto Mill
Grinder; Scoops - Tractor Drawn; Slip- Form Paver; Straddle Buggies; Operation of Tie Back Machine; Tournapull;
Tractor with Boom and Side Boom; Trenching Machines.

Class 2. Boilers; Broom, All Power Propelled; Bulldozers; Concrete Mixer (Two Bag and Over); Conveyor, Portable;
Forklift Trucks; Highlift Shovels or Front Endloaders under 2-1/4 yd.; Hoists, Automatic; Hoists, Inside Elevators; Hoists,
Sewer Dragging Machine; Hoists, Tugger Single Drum; Laser Screed; Rock Drill (Self-Propelled); Rock Drill (Truck
Mounted); Rollers, All; Steam Generators; Tractors, All; Tractor Drawn Vibratory Roller; Winch Trucks with "A" Frame.
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Class 3. Air Compressor; Combination Small Equipment Operator; Generators; Heaters, Mechanical; Hoists, Inside
Elevators (remodeling or renovation work); Hydraulic Power Units (Pile Driving, Extracting, and Drilling); Pumps,
over 3" (1 to 3 not to exceed a total of 300 ft.); Low Boys; Pumps, Well Points; Welding Machines (2 through 5);
Winches, 4 Small Electric Drill Winches.

Class 4. Bobcats and/or other Skid Steer Loaders; Qilers; and
Brick Forklift. Class 5. Assistant Craft Foreman.

Class 6. Gradall.

Class 7. Mechanics; Welders.

OPERATING ENGINEERS - HIGHWAY CONSTRUCTION

Class 1. Asphalt Plant; Asphalt Heater and Planer Combination; Asphalt Heater Scarfire; Asphalt Spreader;
Autograder/GOMACO or other similar type machines: ABG Paver; Backhoes with Caisson Attachment; Ballast
Regulator; Belt Loader; Caisson Rigs; Car Dumper; Central Redi-Mix Plant; Combination Backhoe Front Endloader
Machine, (1 cu. yd. Backhoe Bucket or over or with attachments); Concrete Breaker (Truck Mounted); Concrete
Conveyor; Concrete Paver over 27E cu. ft.; Concrete Placer; Concrete Tube Float; Cranes, all attachments; Cranes,
Tower Cranes of all types: Creter Crane: Spider Crane; Crusher, Stone, etc.; Derricks, All; Derrick Boats; Derricks,
Traveling; Dredges; Elevators, Outside type Rack & Pinion and Similar Machines; Formless Curb and Gutter
Machine; Grader, Elevating; Grader, Motor Grader, Motor Patrol, Auto Patrol, Form Grader, Pull Grader, Subgrader;
Guard Rail Post Driver Truck Mounted; Hoists, One, Two and Three Drum; Heavy Duty Self-Propelled Transporter
or Prime Mover; Hydraulic Backhoes; Backhoes with shear attachments up to 40' of boom reach; Lubrication
Technician; Manipulators; Mucking Machine; Pile Drivers and Skid Rig; Pre-Stress Machine; Pump Cretes Dual Ram;
Rock Drill - Crawler or Skid Rig; Rock Drill - Truck Mounted; Rock/Track Tamper; Roto Mill Grinder; Slip-Form
Paver; Snow Melters; Soil Test Drill Rig (Truck Mounted); Straddle Buggies; Hydraulic Telescoping Form (Tunnel);
Operation of Tieback Machine; Tractor Drawn Belt Loader; Tractor Drawn Belt Loader (with attached pusher - two
engineers); Tractor with Boom; Tractaire with Attachments; Traffic Barrier Transfer Machine; Trenching; Truck
Mounted Concrete Pump with Boom; Raised or Blind Hole Drills (Tunnel Shaft); Underground Boring and/or
Mining Machines 5 ft. in diameter and over tunnel, etc; Underground Boring and/or Mining Machines under 5 ft. in
diameter; Wheel Excavator; Widener (APSCO).

Class 2. Batch Plant; Bituminous Mixer; Boiler and Throttle Valve; Bulldozers; Car Loader Trailing Conveyors;
Combination Backhoe Front Endloader Machine (Less than 1 cu. yd. Backhoe Bucket or over or with attachments);
Compressor and Throttle Valve; Compressor, Common Receiver (3); Concrete Breaker or Hydro Hammer; Concrete
Grinding Machine; Concrete Mixer or Paver 7S Series to and including 27 cu. ft; Concrete Spreader; Concrete Curing
Machine, Burlap Machine, Belting Machine and Sealing Machine; Concrete Wheel Saw; Conveyor Muck Cars
(Haglund or Similar Type); Drills, All; Finishing Machine - Concrete; Highlift Shovels or Front Endloader; Hoist -
Sewer Dragging Machine; Hydraulic Boom Trucks (All Attachments); Hydro-Blaster; Hydro Excavating (excluding
hose work); Laser Screed; All Locomotives, Dinky; Off-Road Hauling Units (including articulating) Non Self- Loading
Ejection Dump; Pump Cretes: Squeeze Cretes - Screw Type Pumps, Gypsum Bulker and Pump; Roller, Asphalt;
Rotary Snow Plows; Rototiller, Seaman, etc., self-propelled; Self-Propelled Compactor; Spreader - Chip - Stone, etc,;
Scraper - Single/Twin Engine/Push and Pull; Scraper - Prime Mover in Tandem (Regardless of Size); Tractors pulling
attachments, Sheeps Foot, Disc, Compactor, etc.; Tug Boats.

Class 3. Boilers; Brooms, All Power Propelled; Cement Supply Tender; Compressor, Common Receiver (2); Concrete
Mixer (Two Bag and Over); Conveyor, Portable; Farm-Type Tractors Used for Mowing, Seeding, etc.; Forklift Trucks;
Grouting Machine; Hoists, Automatic; Hoists, All Elevators; Hoists, Tugger Single Drum; Jeep Diggers; Low Boys;
Pipe Jacking Machines; Post-Hole Digger; Power Saw, Concrete Power Driven; Pug Mills; Rollers, other than
Asphalt; Seed and Straw Blower; Steam Generators; Stump Machine; Winch Trucks with "A" Frame; Work Boats;
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Tamper-Form-Motor Driven.

Class 4. Air Compressor; Combination - Small Equipment Operator; Directional Boring Machine; Generators;
Heaters, Mechanical; Hydraulic Power Unit (Pile Driving, Extracting, or Drilling); Light Plants, All (1 through 5);
Pumps, over 3" (1 to 3 not to exceed a total of 300 ft.); Pumps, Well Points; Vacuum Trucks (excluding hose work);
Welding Machines (2 through 5); Winches, 4 Small Electric Drill Winches.

Class 5. SkidSteer Loader (all); Brick Forklifts; Oilers. Class 6. Field Mechanics and Field Welders
Class 7. Dowell Machine with Air Compressor; Gradall and machines of like nature.

OPERATING ENGINEER - FLOATING

Class 1. Craft Foreman; Master Mechanic; Diver/Wet Tender; Engineer; Engineer (Hydraulic Dredge).

Class 2. Crane/Backhoe Operator; Boat Operator with towing endorsement; Mechanic/Welder; Assistant Engineer
(Hydraulic Dredge); Leverman (Hydraulic Dredge); Diver Tender.

Class 3. Deck Equipment Operator, Machineryman, Maintenance of Crane (over 50 ton capacity) or Backhoe
(115,000 Ibs. or more); Tug/Launch Operator; Loader/Dozer and like equipment on Barge, Breakwater Wall,
Slip/Dock, or Scow, Deck Machinery, etc.

Class 4. Deck Equipment Operator, Machineryman/Fireman (4 Equipment Units or More); Off Road Trucks; Deck
Hand, Tug Engineer, Crane Maintenance (50 Ton Capacity and Under) or Backhoe Weighing (115,000 pounds or
less); Assistant Tug Operator.

Class 5. Friction or Lattice Boom Cranes.
Class 6. ROV Pilot, ROV Tender

TRAFFIC SAFETY - Effective November 30, 2018, the description of the traffic safety worker trade in this County is
as follows: Work associated with barricades, horses and drums used to reduce lane usage on highway work, the
installation and removal of temporary, non-temporary or permanent lane, pavement or roadway markings, and
the installation and removal of temporary road signs.

TRUCK DRIVER - BUILDING, HEAVY AND HIGHWAY CONSTRUCTION

Class 1. Two or three Axle Trucks. A-frame Truck when used for transportation purposes; Air Compressors and
Welding Machines, including those pulled by cars, pick-up trucks and tractors; Ambulances; Batch Gate Lockers;
Batch Hopperman; Car and Truck Washers; Carry-alls; Fork Lifts and Hoisters; Helpers; Mechanics Helpers and
Greasers; Qil Distributors 2-man operation; Pavement Breakers; Pole Trailer, up to 40 feet; Power Mower Tractors;
Self-propelled Chip Spreader; Skipman; Slurry Trucks, 2-man operation; Slurry Truck Conveyor Operation, 2 or 3
man; Teamsters; Unskilled Dumpman; and Truck Drivers hauling warning lights, barricades, and portable toilets on
the job site.

Class 2. Four axle trucks; Dump Crets and Adgetors under 7 yards; Dumpsters, Track Trucks, Euclids, Hug Bottom
Dump Turnapulls or Turnatrailers when pulling other than self-loading equipment or similar equipment under 16
cubic yards; Mixer Trucks under 7 yards; Ready-mix Plant Hopper Operator, and Winch Trucks, 2 Axles.

Class 3. Five axle trucks; Dump Crets and Adgetors 7 yards and over; Dumpsters, Track Trucks, Euclids, Hug Bottom
Dump Turnatrailers or turnapulls when pulling other than self-loading equipment or similar equipment over 16 cubic
yards; Explosives and/or Fission Material Trucks; Mixer Trucks 7 yards or over; Mobile Cranes while in transit; Oil
Distributors, 1-man operation; Pole Trailer, over 40 feet; Pole and Expandable Trailers hauling material over 50 feet
long; Slurry trucks, 1-man operation; Winch trucks, 3 axles or more; Mechanic--Truck Welder and Truck Painter.
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Class 4. Six axle trucks; Dual-purpose vehicles, such as mounted crane trucks with hoist and accessories; Foreman;
Master Mechanic; Self-loading equipment like P.B. and trucks with scoops on the front.

TERRAZZO FINISHER

The handling of sand, cement, marble chips, and all other materials that may be used by the Mosaic Terrazzo
Mechanic, and the mixing, grinding, grouting, cleaning and sealing of all Marble, Mosaic, and Terrazzo work,
floors, base, stairs, and wainscoting by hand or machine, and in addition, assisting and aiding Marble, Masonic,
and Terrazzo Mechanics.

Other Classifications of Work:

For definitions of classifications not otherwise set out, the Department generally has on file such definitions which
are available. If a task to be performed is not subject to one of the classifications of pay set out, the Department
will upon being contacted state which neighboring county has such a classification and provide such rate, such rate
being deemed to exist by reference in this document. If no neighboring county rate applies to the task, the
Department shall undertake a special determination, such special determination being then deemed to have
existed under this determination. If a project requires these, or any classification not listed, please contact IDOL at
217-782-1710 for wage rates or clarifications.

LANDSCAPING

Landscaping work falls under the existing classifications for laborer, operating engineer and truck driver. The work
performed by landscape plantsman and landscape laborer is covered by the existing classification of laborer. The
work performed by

landscape operators (regardless of equipment used or its size) is covered by the classifications of operating
engineer. The work performed by landscape truck drivers (regardless of size of truck driven) is covered by the
classifications of truck driver.

MATERIAL TESTER & MATERIAL TESTER/INSPECTOR I AND I

Notwithstanding the difference in the classification title, the classification entitled "Material Tester I" involves the
same job duties as the classification entitled "Material Tester/Inspector I". Likewise, the classification entitled
"Material Tester II" involves the same job duties as the classification entitled "Material Tester/Inspector II".

END OF SECTION
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GENERAL REQUIREMENTS






SECTION 010100

SUMMARY OF WORK
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and Supplementary

Conditions and other Division-1 Specification Sections, apply to this Section.
1.02 SUMMARY
A. This section includes the following:

Project information.

Work under other contracts.

Use of premises.

Owner's occupancy requirements.
Work restrictions.

Specification formats and conventions.

ocobhwN-~

B. Related sections include the following:

1. Division 1 Section "Temporary Facilities and Controls" for limitations and
procedures governing temporary use of Owner's facilities.

1.03 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification: 2025 HVAC Upgrades at D116 Murphy ES and Round Lake
MS located in Round Lake, lllinois.

B. Owner: Round Lake CUSD 116.
1. Owner's Representative: Dr. Mary Lamping.
C. Engineer: CS2 Design Group, LLC, 837 Oakton Street, Elk Grove, IL 60007.
D. The Work is as indicated on Drawings and Specifications.
E. Contract will be one prime contract.

1.04 WORK SCHEDULE

Receipt of Bids: November 5, 2025
Tentative Board Meeting to Approve Project: November 17, 2025
Tentative Letter of Intent to Contractor: November 19, 2025
Product Submittals due to Engineer:  All submittals due no later than December 12, 2025
Project Startup: December 22, 2025
Substantial Completion for Punchlist June 22, 2026
Final Completion: June 29, 2026
2025 HVAC UPGRADES SUMMARY OF WORK
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1.056 WORK UNDER OTHER CONTRACTS

A. General: Cooperate fully with District or separate contractors so work on those
contracts may be carried out smoothly, without interfering with or delaying work
under this Contract.

1.06 USE OF PREMISES

A. General: Contractor shall have use of premises for construction operations as
coordinated with Owner.

B. Use of Site: Do not disturb portions of Project site beyond areas in which the Work is
indicated.
1. Driveways and Entrances: Keep driveways, loading areas, and entrances

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

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

C. Use of Existing Building: Maintain existing building in a weathertight condition
throughout construction period. Repair damage caused by construction operations.
Protect building and its occupants during construction period.

D. Maintain all exits and utilities for use by occupant.

1. Provide not less than 72 hours’ notice to Owner of activities that will affect
Owner's operations.

1.07 WORK RESTRICTIONS

A. On-site Work Hours: Work shall be generally performed on and inside the existing
building during normal business working hours of 6:30 a.m. to 3:30 p.m., Monday
through Friday. If longer hours or additional work days are required to conform to the
contract schedule identified in this document it shall be done by the contractor at no
additional cost to the owner.

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

1.08 SPECIFICATION FORMATS AND CONVENTIONS

A. Specification Format: The Specifications are organized into Divisions and Sections
using the 26-division format and CSI/CSC's "Master Format" numbering system.

1. Section Identification: The Specifications use Section numbers and titles to
help cross referencing in the Contract Documents. Sections in the Project
Manual are in numeric sequence; however, the sequence is incomplete
because all available Section numbers are not used. Consult the table of
contents at the beginning of the Project Manual to determine numbers and
names of Sections in the Contract Documents.
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2. Division 1: Sections in Division 1 govern the execution of the Work of all
Sections in the Specifications.

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

1. Abbreviated Language: Language used in the Specifications and other
Contract Documents is abbreviated. @ Words and meanings shall be
interpreted as appropriate. Words implied, but not stated, shall be inferred as
the sense requires. Singular words shall be interpreted as plural, and plural
words shall be interpreted as singular where applicable as the context of the
Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the
Specifications. Requirements expressed in the imperative mood are to be
performed by Contractor. Occasionally, the indicative or subjunctive mood
may be used in the Section Text for clarity to describe responsibilities that
must be fulfilled indirectly by Contractor or by others when so noted.

a. The words "shall, "shall be, or "shall comply with", depending on the
context, are implied where a colon (:) is used within a sentence or
phrase.

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

END OF SECTION
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SECTION 010200

ALLOWANCES
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and other Division-1 Specification Sections, apply to this Section.
1.02 SUMMARY
A. This Section specifies administrative and procedural requirements governing
handling and processing allowances.
1.03 ALLOWANCES
A. Costs included in Contingency Allowance: Contractor’s cost for specified materials,
including delivery, installation labor and equipment rental will be included in Change

Orders authorizing expenditure of funds from his allowance.

1. Overhead and profit, insurance and bond costs are not to be added to any
work that is paid from this allowance; as these costs have already been
included in the base bid cost submitted by the contractor.

B. Funds will be drawn from the contingency allowance only by change order.
C. At closeout of contract, funds remaining in contingency allowance will be credited to
owner by change order.
1.04 ALLOWANCE SCHEDULE
A. Allowance amounts include the amount required to furnish materials or services only.

Additional amounts required for installation, handling, overhead, profit, etc. shall be

included in the Base Bid, in addition to the Allowance Amount.

B. Include the amounts of allowances in the Base Bid only. The final contract amount
will be adjusted to reflect the actual costs.
C. Allowance: Include in the base bid the lump sum of Twenty-Five Thousand

Dollars ($25,000.00).

1.05 SUBMITTALS
A. Submit proposals for purchase of products or systems included in allowances, in the

form specified for Change Orders.

B. Submit invoices or delivery slips to indicate actual quantities of materials delivered to
the site for use in fulfillment of each allowance.

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

A. Inspect products covered by an allowance promptly upon delivery for damage or
defects.

3.02 PREPARATION

A. Coordinate materials and their installation for each allowance with related materials
and installations to ensure that each allowance item is completely integrated and
interfaced with related construction activities.

3.03 SELECTION OF PRODUCTS UNDER ALLOWANCES

A. Architect’s Duties:

1. Consult with Contractor in consideration of products and suppliers or
installers.
2. Make selection in consultation with Owner. Obtain owner's decision or
approval.
3. Transmit Owner’s written decision to Contractor.
4, Prepare Change Orders as required.
B. Contractor’s Duties:

1 Assist Architect and Owner in determining qualified suppliers or installers.
2. Obtain proposal from suppliers and installers, when requested by Architect.
3. Make appropriate recommendations for consideration of Owner/Architect.
4 Notify Architect promptly of:

a. Any reasonable objections Contractor may have against any supplier
or party under consideration for installation.
b. Any effect on construction schedule anticipated by selections under

consideration.

3.04 CONTRACTOR RESPONSIBILITY FOR PURCHASE, DELIVERY, INSTALLATION AND
ADJUSTMENT OF COST.

A. Should cost be more or less than specified amount of allowance, Contract price will
be adjusted accordingly by Change Order.

B. Submit claims for anticipated additional costs at site, or other expenses caused by
selection under allowance, prior to execution of work.

C. Submit documentation of actual costs at site, or other expenses caused by selection
under allowance, within 60 days after completion of execution of work.

D. Failure to submit claims within designated time will constitute waiver of claims for
additional costs.

E. At Contract closeout, review approved changes in Contract amount in final statement
of accounting.
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F. Proper documentation and approval will be required to make equitable adjustment to
allowances prior to project closeout. Any UN-used allowances will be deducted from
final contract amount.

END OF SECTION
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SECTION 010270
APPLICATION FOR PAYMENT

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. This Section specifies administrative and procedural requirements governing the
Contractor's Applications for Payment.

1. Coordinate the Schedule of Values and Applications for Payment with the
Contractor's Construction Schedule, List of Subcontracts, and Submittal

Schedule.
B. The Contractor's Construction Schedule and Submittal Schedule are included in

Section "Submittals".

C. The Subcontractor shall submit its Schedule of Values and Applications for Payment
to the Prime Contractor for review.

D. The Prime Contractor shall review all Schedule of Values and Applications for
Payment for all subcontractor before forwarding to the Construction Manager for
review, with any comments they may have in regard to such submittals.

1.03 SCHEDULE OF VALUES:

A. The Prime Contractor shall coordinate preparation of the Schedule of Values with all
subcontractors.
1. Correlate line items in the Schedule of Values with other required

administrative schedules and forms, including:

Contractor's construction schedule
Application for Payment form

List of subcontractors

Schedule of alternates

List of products

List of principal suppliers and fabricators
g. Schedule of submittals

~P Q0T

2. Submit the Schedule of Values to the Engineer at the earliest feasible date,
but in no case later than 7 days before the date scheduled for submittal of the
initial Application for Payment.
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B. Format and Content: Use the Project Manual Table of Contents as a guide to
establish the format for the Schedule of Values.

1. Identification: Include the following Project identification on the Schedule of
Values:
a. Project name and location
b. Name of the Construction Manger
C. Name of the Engineer
d. Project number
e. Contractor's name and address
f. Date of submittal

2. Arrange the Schedule of Values in a tabular form with separate columns to
indicate the following for each item listed:

Generic name

Related Specification Section

Name of subcontractor

Name of manufacturer or fabricator

Name of supplier

Change Orders (numbers) that have affected value

Dollar value

Percentage of Contract Sum to the nearest one-hundredth percent,
adjusted to total 100 percent.

TQ 0 Q0T

3. Provide a breakdown of the Contract Sum in sufficient detail to facilitate
continued evaluation of Applications for Payment and progress reports.
Break principal subcontract amounts down into several line items.

4, Round amounts off to the nearest whole dollar; the total shall equal the
Contract Sum.
5. For each part of the Work where an Application for Payment may include

materials or equipment, purchased or fabricated and stored, but not yet
installed, provide line items on the Schedule of Values for initial cost of the
materials, for each subsequent stage of completion, and for total installed
value of that part of the Work.

6. Margins of Cost: Show line items for indirect costs, and margins on actual
costs, only to the extent that such items will be listed individually in
Applications for Payment. Each item in the Schedule of Values and
Applications for Payment shall be complete including its total cost and
proportionate share of general overhead and profit margin.

a. At the Contractor's option, temporary facilities and other major cost
items that are not direct cost of actual work-in-place may be shown
as separate line items in the Schedule of Values or distributed as
general overhead expense.

7. Schedule Updating: Update and resubmit the Schedule of Values when
Change Orders or Construction Change Directives result in a change in the
Contract Sum.
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1.04 APPLICATIONS FOR PAYMENT

A

Each Application for Payment shall be consistent with previous applications and
payments as certified by the Engineer and paid for by the Owner.

1. The initial Application for Payment, the Application for Payment at time of
Substantial Completion, and the final Application for Payment involve
additional requirements.

Payment Application Times: The date for each progress payment is the day following
the second Wednesday of each month. The period of construction Work covered by
each Application for Payment is the previous calendar month prior to the date for
each progress payment and starting the day following the end of the preceding
period.

1. Applications for payment must be received by the Owner two (2) weeks
before payment is due. Allow sufficient time for review by the Engineer.

Payment Application Forms: Use AIA Document G 702 and Continuation Sheets G
703 as the form for Application for Payment.

Application Preparation: Complete every entry on the form, including notarization and
execution by person authorized to sign legal documents on behalf of the Owner.
Incomplete applications will be returned without action.

1. Entries shall match data on the Schedule of Values and Contractor's
Construction Schedule. Use updated schedules if revisions have been made.

2. Include amounts of Change Orders and Construction Change Directives
issued prior to the last day of the construction period covered by the
application.

Transmittal: Submit 3 executed copies of each Application for Payment to the
Engineer by means ensuring receipt within 24 hours; one copy shall be complete,
including waivers of lien and similar attachments, when required. At the same time,
forward one copy of application, without attachments, to General Contractor for his
review and approval.

1. Transmit each copy with a transmittal form listing attachments, and recording
appropriate information related to the application in a manner acceptable to
the Engineer.

Waivers of Mechanics Lien: With each Application for Payment submit waivers of
mechanics liens from subcontractors or sub-contractors and suppliers for the
construction period covered by the previous application.

1. Submit partial waivers on each item for the amount requested, prior to
deduction for retainage, on each item.

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

3. The Owner reserves the right to designate which entities involved in the Work
must submit waivers.
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4. Waiver Delays: Submit each Application for Payment with the Contractor's
waiver of mechanics lien for the period of construction covered by the
application.

a. Submit final Application for Payment with or proceeded by final
waivers from every entity involved with performance of Work covered
by the application that could lawfully be entitled to a lien.

5. Waiver Forms: Submit waivers of lien on forms, and executed in a manner,
acceptable to Owner.

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

1. List of subcontractors.
2. List of principal suppliers and fabricators.
3. Schedule of Values.
4. Contractor's Construction Schedule (preliminary if not final).
5. Schedule of principal products.
6. Schedule of unit prices.
7. Submittal Schedule (preliminary if not final).
8. List of Contractor's staff assignments.
9. List of Contractor's principal consultants.
10. Copies of building permits.
11. Copies of authorizations and licenses from governing authorities for
performance of the Work.
12. Initial progress report.
13. Report of pre-construction meeting.
14. Certificates of insurance and insurance policies.
15. Performance and payment bonds (if required).
16. Data needed to acquire Owner's insurance.
17. Initial settlement surveys and damage report, if required.
H. Application for Payment at Substantial Completion: Following issuance of the

Certificate of Substantial Completion, submit an Application for Payment; this
application shall reflect any Certificates of Partial Substantial Completion issued
previously for Owner occupancy of designated portions of the Work.

l. Administrative actions and submittals that shall proceed or coincide with this
application include:

1. Occupancy permits and similar approvals.

2. Warranties (guarantees) and maintenance agreements.

3. Maintenance instructions.

4. Changeover information related to Owner's occupancy, use, operation and
maintenance.

5. Final cleaning.

6. Application for reduction of retainage and consent of surety.

7. Advice on shifting insurance coverage’s.

8. Final progress photographs.

9. List of incomplete Work, recognized as exceptions to Engineer’s Certificate of
Substantial Completion.
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J. Final Payment Application: Administrative actions and submittals, which must
precede or coincide with submittal of the final payment Application for Payment,
include the following:

1. Completion of Project closeout requirements.

2. Completion of items specified for completion after Substantial Completion.

3. Assurance that unsettled claims will be settled.

4. Assurance that Work not complete and accepted will be completed without
undue delay.

5. Transmittal of required Project construction records to Owner.

6. Proof that taxes, fees and similar obligations have been paid.

7. Removal of temporary facilities and services.

8. Removal of surplus materials, rubbish and similar elements.

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

END OF SECTION
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SECTION 010350
MODIFICATIONS PROCEDURES

PART 1 - GENERAL

1.01

1.02

1.03

1.04

RELATED DOCUMENTS

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

SUMMARY

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

B. Related Sections: The following sections contain requirements that relate to this
Section:

1. Division 1 Section 013000 "Submittals" for requirements for the Contractor's
Construction Schedule.

2. Division 1 Section 010270 "Application for Payment" for administrative
procedures governing applications for payment.

3. Division 1 Section 016000 "Product Substitutions" for administrative
procedures for handling requests for substitutions made after award of the
Contract.

MINOR CHANGES IN THE WORK

A. Supplemental instructions authorizing minor changes in the Work, not involving an
adjustment to the Contract Sum or Contract Time, will be issued by the Engineer on
AIA Form G710, Engineer's Supplemental Instructions.

CHANGE ORDER PROPOSAL REQUESTS

A. Owner-initiated Proposal Requests: Proposed changes in the Work that will require
adjustment to the Contract Sum or Contract Time will be issued by the Engineer, with
a detailed description of the proposed change and supplemental or revised Drawings
and Specifications, if necessary.

1. Proposal requests issued by the Engineer are for information only. Do not
consider them instructions either to stop work in progress, or to execute the
proposed change.

2. Unless otherwise indicated in the proposal request, within 10 days of receipt
of the proposal request, submit to the Engineer for the Owner's review an
estimate of cost necessary to execute the proposed change.

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

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

C. Include a statement indicating the effect the proposed change in the
Work will have on the Contract Time.
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d. The Prime Contractor shall provide copies of all records to the
General Construction Contractor for review and coordination.

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

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

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

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of
trade discounts.
4. Comply with requirements in Section "Product Substitutions" if the proposed

change in the Work requires the substitution of one product or system for a
product or system specified.

5. All Prime Contractors shall submit a copy of the change order to the General
Construction Contractor for review and coordination. The General
Construction Contractor shall review all these change orders, make any
comments and forward copy to the Engineer.

C. Proposal Request Form: Use AIA Document G709 for Change Order Proposal
Requests.

1.05 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive: When the Owner and Contractor are not in total
agreement on the terms of a Change Order Proposal Request, the Engineer may
issue a Construction Change Directive on AIA Form G714, instructing the Contractor
to proceed with a change in the Work, for subsequent inclusion in a Change Order.

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

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

1. The Contractor shall provide copies of all records to the Prime Construction
Contractor for his records and review and coordination.
2. After completion of the change, submit an itemized account and supporting

data necessary to substantiate cost and time adjustments on the contract.
1.06 CHANGE ORDER PROCEDURES

A. Upon the Owner's approval of a Change Order Proposal Request, the Engineer will
issue a Change Order for signatures of the Owner and Contractor on AIA Form
G701, as provided in the Conditions of the Contract.
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PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 010410
PROJECT COORDINATION

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 REQUIREMENTS INCLUDED

A. Contractor shall:
1. Coordinate work of his own employees and subcontractors.
2. Expedite his work to assure compliance with schedules.
3. Coordinate his work with that of other subcontractor and work by Owner.

1.03 CONSTRUCTION ORGANIZATION AND STARTUP

A. The Contractor shall establish on-site lines of authority and communications:

1. Schedule and conduct progress meetings with Owner’s representative,
Engineer and sub-contractors.

2. Establish procedures for intra-project communications:
a. Submittals.
b. Reports and records.
C. Recommendations.
d. Coordination drawings.
e. Schedules.
f. Resolution of conflicts.

3. Interpret Contract Documents:
a. Consult with Engineer to obtain interpretation.
b. Assist in resolution of questions or conflicts, which may arise.
C. Forward written interpretations to sub-Contractors, and to other

concerned parties.

4. Assist in obtaining permits and approvals.
a. Building permits and special permits required for work or for
temporary facilities.
b. Verify that the subcontractors have obtained inspections for work and

for temporary facilities.

5. Control use of sites:
a. Supervise field engineering and site layout.
b. Allocate space for each sub-contractor use for field offices, sheds,
and work and storage areas.
C. Allocate field office and storage space, and work and storage areas,

for use of each subcontractor.
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Establish access, traffic and parking allocations and regulations.
Monitor use of site during construction.

Provide exterior or offsite storage for bulk construction items including
light fixtures. No significant storage is available inside the building.

o0

1.04 CONSTRUCTION DUTIES

A. Construction Schedules;
1. Coordinate schedules of several subcontractors.
B. Review coordination drawings prepared by other subcontractors.
C. Prepare Coordination Drawings as required to resolve conflicts and to assure

coordination of the work of, or affected by, mechanical or electrical trades, or by
special equipment requirements;

1. Submit to Engineer.

2. Reproduce and distribute copies to concerned parties after Engineer review.
D. Monitor use of temporary utilities:

1. Verify that adequate services are provided and maintained.

2. Coordinate use of Owner’s facilities.
E. Monitor subcontractors' periodic cleaning:

1. Enforce compliance with specifications.

2. Resolve any conflicts.

1.05 CONTRACTOR CLOSEOUT DUTIES

A. At completion of work of each Contract, conduct an inspection to assure that:
1. Specified cleaning has been accomplished.
2. Temporary facilities have been removed from site.
B. Substantial Completion:
1. Conduct an inspection to confirm or supplement Contractor’s list of work to be
completed or corrected.
2. Assist Engineer in inspection.
3. Supervise correction and completion of work as established in Certificate of

Substantial Completion.

C. Final Completion:
1. When contractor determines that work is finally complete, conduct an
inspection to verify completion of work.
2. Assist Engineer in inspection.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION (NOT USED)
END OF SECTION
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SECTION 010450
CUTTING AND PATCHING

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. This Section specifies administrative and procedural requirements for cutting and
patching.
B. Refer to other Sections for specific requirements and limitations applicable to cutting

and patching individual parts of the Work.

1. Requirements of this Section apply to mechanical and electrical installations.
Refer to Division 26 Sections for other requirements and limitations
applicable to cutting and patching mechanical and electrical installations.

C. Demolition of selected portions of the building for alterations is included in Section
"Selective Demolition."

D. Each Contractor shall be responsible for his own cutting and patching work.
1.03 SUBMITTALS

A. Cutting and Patching Proposal: Where approval of procedures for cutting and
patching is required before proceeding, submit a proposal describing procedures well
in advance of the time cutting and patching will be performed and request approval
to proceed. Include the following information, as applicable, in the proposal:

1. Describe the extent of cutting and patching required and how it is to be
performed; indicate why it cannot be avoided.
2. Describe anticipated results in terms of changes to existing construction;

include changes to structural elements and operating components as well as
changes in the building's appearance and other significant visual elements.

3. List products to be used and firms or entities that will perform Work.
4. Indicate dates when cutting and patching is to be performed.
5. List utilities that will be disturbed or affected, including those that will be

relocated and those that will be temporarily out of service. Indicate how long
service will be disrupted.

6. Where cutting and patching involves addition of reinforcement to structural
elements, submit details and engineering calculations to show how
reinforcement is integrated with the original structure.

7. Approval by the Engineer to proceed with cutting and patching does not
waive the Engineer's right to later require complete removal and replacement
of a part of the Work found to be unsatisfactory.
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1.04 QUALITY ASSURANCE

A. Requirements for Structural Work: Do not cut and patch structural elements in a
manner that would reduce their load-carrying capacity or load-deflection ratio.

1.

Obtain approval of the cutting and patching proposal before cutting and
patching the following structural elements:

T TS@mo 0T

Foundation construction

Bearing and retaining walls

Structural concrete

Structural steel

Lintels

Structural decking

Stair systems

Miscellaneous structural metals
Equipment supports

Piping, ductwork, vessels and equipment

B. Operational and Safety Limitations: Do not cut and patch operating elements or
safety related components in a manner that would result in reducing their capacity to
perform as intended, or result in increased maintenance, or decreased operational

life or safety.

1.

Obtain approval of the cutting and patching proposal before cutting and
patching the following operating elements or safety-related systems:

T S@moo0oTy

Primary operational systems and equipment

Air or smoke barriers

Water, moisture, or vapor barriers

Membranes and flashings

Fire protection systems

Noise and vibration control elements and systems
Control systems

Communication systems

Conveying systems

Electrical wiring systems

C. Visual Requirements: Do not cut and patch construction exposed on the exterior or in
occupied spaces, in a manner that would, in the Engineer's opinion, reduce the
building's aesthetic qualities, or result in visual evidence of cutting and patching.
Remove and replace Work cut and patched in a visually unsatisfactory manner.

1.

If possible retain the original installer or fabricator to cut and patch the
exposed Work, or if it is not possible to engage the original installer or
fabricator, engage another recognized experienced and specialized firm.

PART 2 - PRODUCTS

2.01

MATERIALS

A. Use same materials and installation procedures that were used, and approved by
Engineer, during original construction process.
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PART 3 - EXECUTION

3.01

3.02

3.03

INSPECTION

A

Before cutting existing surfaces, examine surfaces to be cut and patched and
conditions under which cutting and patching is to be performed. Take corrective
action before proceeding, if unsafe or unsatisfactory conditions are encountered.

1. Before proceeding, meet at the site with parties involved in cutting and
patching, including mechanical and electrical trades. Review areas of
potential interference and conflict. Coordinate procedures and resolve
potential conflicts before proceeding.

PREPARATION

A.
B.

Temporary Support provides temporary support of Work to be cut.

Protection: Protect existing construction during cutting and patching to prevent
damage. Provide protection from adverse weather conditions for portions of the
Project that might be exposed during cutting and patching operations.

Avoid interference with use of adjoining areas or interruption of free passage to
adjoining areas.

Take all precautions necessary to avoid cutting existing pipe, conduit or ductwork
serving the building, but scheduled to be removed or relocated until provisions have
been made to bypass them.

PERFORMANCE

A

General: Employ skilled workmen to perform cutting and patching. Proceed with
cutting and patching at the earliest feasible time and complete without delay.

1. Cut existing construction to provide for installation of other components or
performance of other construction activities and the subsequent fitting and
patching required restoring surfaces to their original condition.

Cutting: Cut existing construction using methods least likely to damage elements to
be retained or adjoining construction. Where possible review proposed procedures
with the original installer; comply with the original installer's recommendations.

1. In general, where cutting is required use hand or small power tools designed
for sawing or grinding, not hammering and chopping. Cut holes and slots
neatly to size required with minimum disturbance of adjacent surfaces.
Temporarily cover openings when not in use.

2. To avoid marring existing finished surfaces, cut or drill from the exposed or
finished side into concealed surfaces.

3. Cut through concrete and masonry using a cutting machine such as a
carborundum saw or diamond core drill.

4, Comply with requirements of applicable Sections of Division 2 where cutting
and patching requires excavating and backfilling.
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By-pass utility services such as pipe or conduit before cutting, where services
are shown or required to be removed, relocated or abandoned. Cut-off pipe
or conduit in walls or partitions to be removed. Cap, valve or plug and seal
the remaining portion of pipe or conduit to prevent entrance of moisture or
other foreign matter after bypassing and cutting.

C. Patching: Patch with durable seams that are as invisible as possible. Comply with
specified tolerances.

1.

2.

3.04 CLEANING

Where feasible, inspect and test patched areas to demonstrate integrity of the
installation.

Restore exposed finishes of patched areas and extend finish restoration into
retained adjoining construction in a manner that will eliminate evidence of
patching and refinishing.

Where removal of walls or partitions extends one finished area into another,
patch and repair floor and wall surfaces in the new space to provide an even
surface of uniform color and appearance. Remove existing floor and wall
coverings and replace with new materials, if necessary to achieve uniform
color and appearance.

a. Where patching occurs in a smooth painted surface, extend final paint
coat over entire surface containing the patch, after the patched area
has received primer and second coat.

Patch, repair or re-hang existing ceilings as necessary to provide an even
plane surface of uniform appearance.

A. Thoroughly clean areas and spaces where cutting and patching is performed or used
as access. Remove completely paint, mortar, oils, putty and items of similar nature.
Thoroughly clean piping, conduit and similar features before painting or other
finishing is applied. Restore damaged pipe covering to its original condition.

B. Each classroom must be ready for Owner’s use each day. This includes cleaning
and re-positioning of any and all furniture and other classroom accessories.

END OF SECTION
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SECTION 010950
REFERENCE STANDARDS AND DEFINITIONS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A

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

1.02 DEFINITIONS

A.
B.

General: Basic Contract definitions are included in the Conditions of the Contract.

Indicated: The term "indicated" refers to graphic representations, notes or schedules
on the Drawings or other Paragraphs or Schedules in the Specifications, and similar
requirements in the Contract Documents. Where terms such as "shown", "noted",
"scheduled", and "specified" are used, it is to help the reader locate the reference; no

limitation on location is intended.

Directed: Terms such as "directed", "requested", "authorized", "selected",
"approved". "Required", and "permitted", mean "directed by the Engineer",
"requested by the Engineer", and similar phrases.

Approve: The term "approved", where used in conjunction with the Engineer's action
on the Contractor's submittals, applications, and requests, is limited to the Engineer's
duties and responsibilities as stated in the Conditions of the Contract.

Regulation: The term "Regulations" includes laws, ordinances, statutes, and lawful
orders issued by authorities having jurisdiction, as well as rules, conventions, and
agreements within the construction industry that control performance of the Work.

Furnish: The term "furnish" is used to mean "supply and deliver to the Project site,
ready for unloading, unpacking, assembly, installation, and similar operations."

The term "install" is used to describe operations at project site including the actual
"unloading, unpacking, assembly, erection, placing, anchoring, applying, working to
dimension, finishing, curing, protecting, cleaning, and similar operations."

Provide: The term "provide" means "to furnish and install, complete and ready for
the intended use."

Installer: An "Installer" is the Contractor or an entity engaged by the General
Contractor, either as an employee, subcontractor, or contractor of lower tier for
performance of a particular construction activity, including installation, erection,
application, and similar operations. Installers are required to be experienced in the
operations they are engaged to perform.

1. The term "experienced", when used with the term "Installer", means having a
minimum of five previous projects similar in size and scope to the Project,
being familiar with the special requirements indicated, and having complied
with requirements of the authority having jurisdiction.
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2. Trades: Use of titles such as "carpentry" is not intended to imply that certain
construction activities must be performed by accredited or unionized
individuals of a corresponding generic name, such as "carpenter." It also
does not imply that requirements specified apply exclusively to trade persons
of the corresponding generic name.

3. Assignment of Specialists: Certain Sections of the Specifications require that
specific construction activities shall be performed by specialists who are
recognized experts in the operations to be performed. The specialists must
be engaged for those activities, and assignments are requirements over
which the Contractor has no choice or option. Nevertheless, the ultimate
responsibility for fulfilling Contract requirements remains with the Contractor.

a. This requirement shall not be interpreted to conflict with enforcement
of building codes and similar regulations governing the Work. It is
also not intended to interfere with local trade union jurisdictional
settlements and similar conventions.

J. Project Site is the space available to the Contractor for performance of construction
activities, either exclusively or in conjunction with others performing other work as
part of the Project. The extent of the Project Site is shown on the Drawings and may
or may not be identical with the description of the land on which the Project is to be
built.

K. Testing Laboratories: A "testing Laboratory" is an independent entity engaged to
perform specific inspections or tests, either at the Project Site or elsewhere, and to
report on and, if required, to interpret results of those inspections or tests.

1.03 PROJECT MANUAL FORMAT AND CONTENT EXPLANATION

A. Project Manual Format: The Project Manual are organized into Divisions and
Sections based on the Construction Specifications Institute's 16-Division format and
MASTERFORMAT numbering system.

B. Project Manual Content: This Project Manual uses certain conventions in the use of
language and the intended meaning of certain terms, words, and phrases when used
in particular situations or circumstances. These conventions are explained as
follows:

1. Abbreviated Language: Language used in Specifications and other Contract
Documents are the abbreviated type. Words and meanings shall be
interpreted as appropriate. Words that are implied, but not stated shall be
interpolated, as the sense required. Singular words will be interpreted as
plural and plural words interpreted as singular where applicable and the
context

2. Imperative and streamlined language is used generally in the Specifications.
Requirements expressed in the imperative mood are to be performed by the
Contractor. At certain locations in the text, for clarity, subjective language is
used to describe responsibilities that must be fulfiled indirectly by the
Contractor or by others when so noted.

a. The words "shall be" shall be included by inference wherever a colon
(:) is used within a sentence or phrase.
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1.04 INDUSTRY STANDARDS

A

Applicability of Standards: Except where the Contract Documents include more
stringent requirements, applicable construction industry standards have the same
force and effect as if bound or copied directly into the Contract Documents to the
extent referenced. Such standards are made a part of the Contract Documents by
reference.

Publication Dates: Comply with the standard in effect as of the date of the Contract
Document.

Conflicting requirements: Where compliance with two or more standards is specified,
and the standards may establish different or conflicting requirements for minimum
quantities or quality levels. Refer requirements that are different, but apparently
equal, and uncertainties to the Engineer for a decision before proceeding.

1. Minimum Quantity or Quality Levels: The quantity or quality level shown or
specified shall be the minimum provided or performed. The actual installation
may comply exactly with the minimum quantity or quality specified or it may
exceed the minimum within reasonable limits. In complying with these
requirements, indicated numeric values are minimum or maximum, as
appropriate for the context of the requirements. Refer uncertainties to the
Engineer for a decision before proceeding.

Copies of Standards: Each entity engaged in construction on the Project is required
to be familiar with industry standards applicable to that entity's construction activity.
Copies of applicable standards are not bound with the Contract Documents.

1. Where copies of standards are needed for performance of a required
construction activity, the Contractor shall obtain copies directly from the
publication source.

Abbreviations and Names: Trade association names and titles of general standards
are frequently abbreviated. Where such acronyms or abbreviations are used in the
Specifications or other Contract Documents, they mean the recognized name of the
trade association, standards generating organization, authority having jurisdiction, or
other entity applicable to the context of the text provision. Refer to the "Encyclopedia
of Associations," published by Gale Research Co., available in most libraries.

1.05 GOVERNING REGULATIONS/AUTHORITIES

A. The Engineer has contacted authorities having jurisdiction where necessary to obtain
information necessary for preparation of Contract Documents. Contact authorities
having jurisdiction directly for information and decisions having a bearing on the
Work.
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1.06 SUBMITTALS

A

Permits, Licenses, and Certificates: For the Owner's records, submit copies of
permits, licenses, certifications, inspection reports, releases, jurisdictional
settlements, notices, receipts for fee payments, judgments, and similar documents,
correspondence, and records established in conjunction with compliance with
standards and regulations bearing upon performance of the Work.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 012000
PROJECT MEETINGS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. This Section specifies administrative and procedural requirements for project
meetings including but not limited to:

1. Pre-Construction Conference
2. Coordination Meetings
3. Progress Meetings
B. Construction schedules are specified in another Division 1 Section.

1.03 PRE-CONSTRUCTION CONFERENCE

A. The Engineer shall schedule a pre-construction conference and organizational
meeting at the Project site or other convenient location prior to commencement of
construction activities. Conduct the meeting to review responsibilities and personnel
assignments.

B. Attendees: The Owner, Engineer, the Prime Contractors and their Project Manager,
major subcontractors, manufacturers, suppliers and other concerned parties shall
each be represented at the conference by persons familiar with and authorized to
conclude matters relating to the Work.

C. Agenda: Discuss items of significance that could affect progress including such
topics as:
1. Tentative construction schedule
2. Critical Work sequencing
3. Designation of responsible personnel
4. Procedures for processing field decisions and Change Orders
5. Procedures for processing Applications for Payment
6. Distribution of Contract Documents
7. Submittal of Shop Drawings, Product Data and Samples
8. Preparation of record documents
9. Use of the premises
10. Office, work and storage areas
11. Equipment deliveries and priorities
12. Safety procedures
13. First aid
14. Security

15. Housekeeping
16. Working hours
17. Summer School

2025 HVAC UPGRADES PROJECT MEETINGS
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18. Park District Programs at School
1.04 COORDINATION MEETINGS

A. The Prime Contractor shall conduct weekly Project coordination meetings at
regularly scheduled times convenient for all parties involved. Notify Owner and
Engineer of scheduled meeting dates and times.

B. Request representation at each meeting by every party currently involved in
coordination or planning for the construction activities involved.

C. Record meeting results and distribute copies to everyone in attendance and to others
affected by decisions or actions resulting from each meeting.

1.05 PROGRESS MEETINGS

A. The Prime Contractor shall conduct weekly progress meetings at the Project site at
regularly scheduled intervals. Notify the Owner and Engineer of scheduled meeting
dates. Coordinate dates of meetings with preparation of the payment request. The
prime contractor shall take meeting minutes and distribute within three (3) days of
this meeting.

B. Attendees: In addition to representatives of the Owner and Engineer, Contractor,
major subcontractor, supplier or other entity concerned with current progress or
involved in planning, coordination or performance of future activities shall be
represented at these meetings by persons familiar with the Project and authorized to
conclude matters relating to progress.

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

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

2. Review the present and future needs of each entity present, including such
items as:

Interface requirements
Time

Sequences

Deliveries

Off-site fabrication problems
Access

Site utilization

Temporary facilities and services
Hours of work

Hazards and risks
Housekeeping

Quality and work standards

AT T SQm0a0oD
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m. Change Orders
n. Documentation of information for payment requests

D. Reporting:

1. Prime Contractor shall, no later than 3 days after each progress meeting
date, distribute copies of minutes of the meeting to each party present and to
other parties who should have been present. Include a brief summary, in
narrative form, of progress since the previous meeting and report.

2. Schedule Updating: The Prime Contractor shall revise the construction
schedule after each progress meeting with the assistance of the other sub-
contractors, where revisions to the schedule have been made or recognized.
Issue the revised schedule concurrently with the report of each meeting.

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

END OF SECTION
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SECTION 013000

SUBMITTALS
PART 1 - GENERAL
1.01  SECTION INCLUDES

A. Submittal procedures.

B. Product data.

C. Shop drawings.

D. Design Data.

E. Manufacturer's instructions.

1.02 RELATED SECTION

A. Section 017000 - Contract Closeout: Contract warranties, bonds, and closeout

submittals.
1.03 REFERENCES

A. AGC (Associated General Contractors of America) publication "The use of CPM in

Construction - A manual for General Contractors and the Construction Industry.
1.04 SUBMITTAL SCHEDULE

A. All product submittals are due to the engineer for review no later than December
12, 2025.

1.05 SUBMITTAL PROCEDURES

A. Identify Project, Contractor, subcontractor and supplier; pertinent drawing and detail
number, and specification section number, appropriate to submittal.

B. Apply Contractor's stamp, signed or initialed certifying that review, approval,
verification of products required, field dimensions, adjacent construction Work, and
coordination of information is in accordance with requirements of the Work and
Contract Documents.

C. Schedule submittals to expedite Project and deliver to Engineer at business address.
Coordinate submission of related items.

D. For each submittal for review, allow 7 days excluding delivery time to and from
Contractor.

E. Identify variations from Contract Documents and product or system limitations which
may be detrimental to successful performance of completed Work.

Allow space on submittals for Contractor and Architect/Engineer review stamps.
G. When revised for resubmission, identify changes made since previous submission.
2025 HVAC UPGRADES SUBMITTALS
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H. Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly
report inability to comply with requirements.

l. Submittals not requested will not be recognized or processed.
1.06 PRODUCT DATA
A. Product Data for Review:

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

2. After review, provide copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents purposes.

B. Product Data for Information:

1. Submitted for the Engineer's knowledge as contract administrator or for the
owner.

C. Product Data for Project Close-out:

1. Submitted for the Owner's benefit during and after project completion.

D. Submit 5 copies of the products used on the project to the Engineer.

E. Mark each copy to identify applicable products, models, options, and other data.
Supplement manufacturers' standard data to provide information specific to this
Project.

F. Indicate product utility and electrical characteristics, utility connection requirements,

and location of utility outlets for service for functional equipment and appliances.

G. After review distribute in accordance with Submittal Procedures article above and
provide copies for record documents.

H. Operations and maintenance data shall be included with all equipment submittals.
1.07 SHOP DRAWINGS
A. Shop Drawings for Review:

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

B. Shop Drawings for Project Close-out:
1. Submitted for the Owner's benefit during and after project completion.
C. Indicate special utility and electrical characteristics, utility connection requirements,

and location of utility outlets for service for functional equipment and appliances.
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1.08 DESIGN DATA
A. Submit for Engineer's knowledge as contract administrator or for Owner.

B. Submit for information for limited purpose of assessing conformance with information
given and design concept expressed in Contract Documents.

1.09 MANUFACTURER'S INSTRUCTIONS

A. When specified in individual specification sections, submit printed instructions for
delivery, storage, assembly, installation, start-up, adjusting, and finishing, to
Engineer for delivery to Owner in quantities specified for Product Data.

B. Indicate special procedures, perimeter conditions requiring special attention, and
special environmental criteria required for application or installation.

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

END OF SECTION
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SECTION 013700
SCHEDULE OF VALUES

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 DESCRIPTION

A. Submit to Engineer a Schedule of Values allocated to various portions of work as
required in Article 9.2 of the General Conditions.

B. Upon request of Engineer, support values with data, which will substantiate their
correctness.
C. Schedule of Values, unless objected to by Engineer, shall be used only as a basis for

Contractor’s Application for Payment.
1.03 FORM AND CONTENT OF SCHEDULE OF VALUES

A. Type schedule on 8-1/2 in. x 11 in. white paper; Contractor’'s standard forms and
automated printout will be considered for approval by Engineer upon Contractor’s
request. Identify schedule with:

Title of project and location.

Engineer and Engineer’s project number.
Name and address of Contractor.
Contract designation.

Date of submission.

abrwnN=

B. Schedule shall list installed value of component parts of work in sufficient detail to
serve as a basis for computing values for progress payments during construction.

C. Follow table of contents of this project manual as format for listing component items.
1. Identify each line item with number and title of respective major sections of
specifications.
D. For each major line item list sub-values of major products or operations under item.
E. Provide a separate listing of items of contract conditions, such as: bonds, insurance

premiums, job mobilization, field supervision and layout, construction facilities and
temporary controls, contingency allowance, and construction schedule.
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F. For Various Portions of Work:

1. Each item shall include a directly proportional amount of CONTRACTOR’S
overhead and profit.
2. For items on which progress payments will be requested for stored materials,

break down value into:

a. Cost of materials, delivered, and unloaded, with taxes paid.
b. Total installed value.
C. Sum of all values listed in schedule shall equal total Contract sum.

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

END OF SECTION
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PART 1 - GENERAL

SECTION 015000
CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. Section Includes: contractor shall provide temporary utilities required for construction
as specified. Furnish, install, and maintain required appurtenances needed to
provide temporary heat and ventilation, temporary electrical service, temporary
lighting, temporary water, temporary telephone service, and temporary sanitary
facilities. Remove temporary utilities on completion of Work or before, if no longer
required by work being performed.

1.03 QUALITY ASSURANCE

A. Regulatory Requirements: Meets requirements of applicable governing codes to
provide temporary utilities.

PART 2 - PRODUCTS

2.01  TEMPORARY HEATING, COOLING, AND VENTILATING

A. General Requirements:

1.

Party Responsible for Protection: It shall be the responsibility of the
Contractor to provide temporary heat and ventilation to maintain adequate
environmental conditions to facilitate progress of the Work, to meet specified
minimum conditions for the installation of materials, and to protect materials
and finishes from damage due to temperature and humidity.

Temporary Enclosures: Contractor shall provide temporary coverings and
enclosures to protect materials and finishes from damaging environmental
conditions.

Damages Due to Inadequate Protection: Work Damaged by inadequate
protection from damaging environmental conditions shall be repaired or
replaced as directed and approved by Engineer at no cost to Owner.
Materials: Materials used to provide the required environmental conditions to
ensure and maintain the protection of materials and finishes may be new or
used, but must be adequate for the purpose intended and must not violate
requirements of applicable codes and standards.

CONSTRUCTION FACILITIES AND
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B.

C.

Materials and Equipment:

1.

Materials: Materials for construction light and power system need not be new
and need not meet requirements of provisions found elsewhere in these
Specifications relating to materials for permanent installation. However,
materials shall be in good condition and of quality to ensure adequate
operation and safety of use and shall have the listed approval of
Underwriters’ Laboratories, Inc. where applicable.

Branch Circuit Conductors: Sizes of branch circuit conductors shall be No. 12
AWG minimum size, except that No. 10 AWG shall be used where length of
branch circuit exceeds 100 feet. Splices of temporary conductors shall utilize
approved types of mechanical connectors and splices shall be insulated by
taping or other approved method.

Power Cords: Each trade shall be responsible for providing their own
Underwriters’ Laboratories approved power cords required by their own work.

Installation:

1.

Installation of the system shall meet requirements of applicable codes and
ordinances as they relate to temporary writing. The system shall also meet
requirements of provisions specified in this subsection where the
requirements of such provisions exceed those of codes and ordinances.
Temporary electrical services to the main disconnect; circuits in excess of
600 volts between phase conductors; extensions of circuits accessible from
streets, sidewalks or other thoroughfares of public access; and extensions
into occupied portions of buildings shall be installed in accordance with
applicable codes relating to permanent work. Other circuits may be installed
as open wiring with insulated conductors placed and adequately supported so
as not to be readily accessible to unqualified persons. Installed raceways for
permanent installation may be used for installation of temporary wiring.
Grounding and overload protection for circuits and equipment shall meet
requirements of applicable codes relating to both temporary and permanent
work. Permanent grounding system may be utilized for temporary system.

2.02 TEMPORARY WATER

A

General Requirements: Prime Contractor shall provide an adequate supply of water
suitable for construction purposes.

Materials: Materials used in providing temporary water may be new or used, but
shall be adequate for purpose required, shall be sanitary, and shall not violate
requirements of applicable codes.

Cost of Installation and Operation: Prime Contractor shall pay costs for temporary
water as follows:

1.

Pay fees and charges for applications and permits, if applicable.

Pay costs of installation, maintenance, and removal of temporary services
and restoration of permanent facilities used.

Pay costs for water used.

CONSTRUCTION FACILITIES AND
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2.03

2.04

2.05

D.

Use of Permanent System:

1. Owner’'s Permission: Prior to use of permanent system for construction
purposes, obtain permission of Owner.

2. Preparation of Permanent System for Use: Prior to use of system for drinking
water, disinfect piping and obtain inspection and approval of governing
authority.

Removal:

1. Removal: Completely remove temporary materials and equipment when

construction needs can be met by use of permanent installation, if use of
permanent system is approved by Owner; otherwise remove at completion of

Project.

2. Repair: Clean and repair damage caused by installation or use of temporary
facilities.

3. Restoration of Permanent System: Restore permanent facilities used for

temporary services to original condition.

TEMPORARY ENCLOSURES

A.

General Requirements:

1. Prime Contractor shall provide enclosures throughout the building where
necessary to exclude trespassers, eliminate safety hazards, facilitate
progress of Work, or exclude weather, either between inside and outside of
building or between various parts of the building.

Storage Materials:

1. There is no significant storage space available in the schools. Storage of a
single work box will be accommodated at each school. Bulk storage is to be
provided by the contractor either off site or in the parking lot/paved area
within a contractor provided storage style pod or container. The buildings will
be completely available for use during spring break.

TEMPORARY FIRE PROTECTION

A

General Requirements:

1. Provide and maintain in working order a minimum of one fire extinguisher in
building, and such other fire protective equipment and devices as he deems
necessary and suitable for any possible class or type of fire.

BARRIERS

A

General Requirements: Provide, erect, and maintain appropriate fences, barricades,
warning lights, and signs around open excavations and obstructions on public
thoroughfares and wherever else necessary for safety of life and protection of
property.

CONSTRUCTION FACILITIES AND
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2.06 CONSTRUCTION CLEANING

A

General Cleaning Requirements: Contractor shall be held responsible for executing
daily cleaning to keep Work, site, and adjacent properties free from accumulations of
waste materials, packaging materials, rubbish, and windblown debris resulting from
their own construction operations. Contractor shall be responsible for removing,
from the building, packaging materials, debris, waste, scrap material, and rubbish
which is caused by work under their Contract and depositing these waste materials
into the appropriate waste containers which have been provided on the site. Project
shall be maintained in a reasonably clean and workable condition to provide easy
access to the Work and to avoid, as far as possible, the occurrence of accidents.
Every area of work must be ready for use the following day. This includes cleaning
and the re-installation of furniture and classroom accessories.

Failure to Provide Periodic Cleaning: If contractor fails to clean up at regular
intervals, Owner may do so and charge costs to Contractor as specified in General
Conditions.

Waste Containers: Contractor shall provide an adequate number of appropriate
waste containers on work site to receive waste materials from all operations
associated with the Project. Deposit waste materials in appropriate waste
containers.

Removal of Waste from Site: Contractor shall remove waste materials, debris, and
rubbish from site periodically and dispose of at legal disposal areas off-site. Empty
waste containers before containers are filled beyond capacity and pose threat of
debris and waste being windblown around site.

Protection of Building From Mechanical Operations: Catch cutting oil and steel
shavings in suitable containers to ensure final finish materials in building will not be
marred or damaged.

Dust Control:

1. Cleaning Before Painting: The Contractor shall clean interior spaces prior to
start of finish painting and continue cleaning on an as-needed basis until
painting is finished.

2. Protection of Newly-Coated Surfaces: Schedule operations so that dust and
other contaminating substances resulting from cleaning process will not fall
on wet or newly-coated surfaces.

Cleaning Materials:

1. Use of Hazardous Materials: Use only those cleaning materials which will not
create hazards to health and property and which will not damage surfaces.

2. Using Recommended Materials and Methods: Use only those cleaning
materials and methods recommended by manufacturer of surface material to
be cleaned. Use cleaning materials only on surfaces recommended by
cleaning material manufacturer.

CONSTRUCTION FACILITIES AND
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PART 3 - EXECUTION
3.01  REMOVAL OF TEMPORARY UTILITIES
A. Removal: Completely remove temporary materials and equipment when their use is

no longer required.

END OF SECTION
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SECTION 016000
MATERIALS AND EQUIPMENT

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. This Section specifies administrative and procedural requirements governing the
Contractor's selection of products for use in the Project.

B. The Contractor's Construction Schedule and the Schedule of Submittals are included
under Section "Submittals."

C. Standards: Refer to Section "Definitions and Standards" for applicability of industry
standards to products specified.

D. Administrative procedures for handling requests for substitutions made after award of
the Contract are included under Section "Product Substitutions."

1.03 DEFINITIONS

A. Definitions used in this Article are not intended to change the meaning of other terms
used in the Contract Documents, such as "specialties," "systems," "structure,"
"finishes," "accessories," and similar terms. Such terms such are self-explanatory
and have well-recognized meanings in the construction industry.

1. "Products" are terms purchased for incorporation in the Work, whether
purchased for the Project or taken from previously purchased stock. The
term "product' includes the terms "material," "equipment," "system," and
terms of similar intent.

a. "Named Products" are items identified by manufacturer's product
name, including make or model designation, indicated in the
manufacturers published product literature that is current as of the
date of the Contract Documents.

2. "Materials" are products that are substantially shaped, cut, worked, mixed,
finished, refined or otherwise fabricated, processed, or installed to form a part
of the Work.

3. "Equipment" is a product with operational parts, whether motorized or
manually operated, that requires service connections such as wiring or
piping.
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1.04 QUALITY ASSURANCE

A Source Limitations: To the fullest extent possible, provide products of the same kind,
from a single source.

B. Computability of Options: When the Contractor is given the option of selecting
between two or more products for use on the Project, the product selected shall be
compatible with products previously selected, even if previously selected products
were also options.

1. Contractor is responsible for providing products and construction methods
that are compatible with products and construction methods of other sub-
Contractor or separate Contractors.

2. If a dispute arises between Sub- Contractors over concurrently selectable,
but incompatible products, the Engineer will determine which products shall
be retained and which are incompatible and must be replaced.

C. Nameplates: Except for required labels and operating data, do not attach or imprint
manufacturers or producer's nameplates or trademarks on exposed surfaces of
products which will be exposed to view in occupied spaces or on the exterior.

1. Labels: Locate required product labels and stamps on a concealed surface
or, where required for observation after installation, on an accessible surface
that is not conspicuous.

2. Equipment Nameplates: Provide a permanent nameplate on each item of
service-connected or power-operated equipment. Locate on an easily
accessible surface, which is inconspicuous in occupied spaces. The
nameplate shall contain the following information and other essential
operating data:

a. Name of product and manufacturer.
b. Model and serial number.

C. Capacity.

d. Speed.

e. Ratings.

1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store and handle products in accordance with the manufacturer's
recommendations, using means and methods that will prevent damage, deterioration
and loss, including theft.

1. Schedule delivery to minimize long-term storage at the site and to prevent
overcrowding of construction spaces.
2. Coordinate delivery with installation time to ensure minimum holding time for

items that are flammable, hazardous, easily damaged, or sensitive to
deterioration, theft and other losses.

3. Deliver products to the site in the manufacturer's original sealed container or
other packaging system, complete with labels and instructions for handling,
storing, unpacking, protecting and installing.

4. Inspect products upon delivery to ensure compliance with the Contract
Documents, and to ensure that products are undamaged and properly
protected.
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Store products at the site in a manner that will facilitate inspection and
measurement of quantity or counting of units.

Store heavy material away from the Project structure in a manner that will not
endanger the supporting construction.

Store products subject to damage by the elements aboveground, under cover
in a weather tight enclosure, with ventilation adequate to prevent
condensation. Maintain temperature and humidity within range required by
manufacturer's instructions.

PART 2 - PRODUCTS

2.01  PRODUCT SELECTION

A.

General Product Requirements: Provide products that comply with the Contract
Documents, that are undamaged and, unless otherwise indicated, unused at the time
of installation.

1.

Provide products complete with all accessories, trim, and finish, safety guards
and other devices and details needed for a complete installation and for the
intended use and effect.

Standard Products: Where available, provide standard products of types that
have been produced and used successfully in similar situations on other
projects.

Product Selection Procedures: Product selection is governed by the Contract
Documents and governing regulations, not by previous Project experience.
Procedures governing product selection include the following:

1.

Proprietary Specification Requirements: Where only a single product or
manufacturer is named, provide the product indicated. No substitutions will
be permitted.

Semi proprietary Specification Requirements: here two or more products or
manufacturers are named, provide one of the products indicated. No
substitutions will be permitted.

Visual Matching: Where Specifications require matching an established
Sample, the Engineer's decision will be final on whether a proposed product
matches satisfactorily.

a. Where no product available within the specified category matches
satisfactorily and also complies with other specified requirements,
comply with provisions of the Contract Documents concerning
"substitutions" for selection of a matching product in another product
category, or for noncompliance with specified requirements.

Visual Selection: Where specified product requirements include the phrase
"...as selected from manufacturer's standard colors, patterns, textures..." or a
similar phrase, select a product and manufacturer that complies with other
specified requirements. The Engineer will select the color pattern and texture
form the product line selected.
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PART 3 - EXECUTION
3.01 INSTALLATION OF PRODUCTS:

A. Comply with manufacturer's instructions and recommendations for installation of
products in the applications indicated. Anchor each product securely in place,
accurately located and aligned with other Work.

B. Clean exposed surfaces and protect as necessary to ensure freedom from damage
and deterioration at time of Substantial Completion.

END OF SECTION
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SECTION 017000
PROJECT CLOSEOUT

PART 1 - GENERAL

1.01 SECTION INCLUDES

Closeout procedures.

Final cleaning.

Adjusting.

Project record documents.
Operation and maintenance data.

Spare parts and maintenance products.

G m m o O W »

Warranties.
1.02 CLOSEOUT PROCEDURES

A. Submit written certification that Contract Documents have been reviewed, Work has
been inspected, and that Work is complete in accordance with Contract Documents
and ready for Engineer's review.

B. Provide submittals to Engineer that are required by governing or other authorities.

C. Submit final Application for Payment identifying total adjusted Contract Sum,
previous payments, and sum remaining due.

1.03 FINAL CLEANING
A. Execute final cleaning prior to final project assessment.

B. Clean interior and exterior glass, surfaces exposed to view; remove temporary
labels, stains and foreign substances, polish transparent and glossy surfaces.

C. Clean equipment and fixtures to a sanitary condition with cleaning materials
appropriate to the surface and material being cleaned.

D. Clean debris from rooms, roofs, gutters, downspouts, and drainage systems.
E. Remove waste and surplus materials, rubbish, and construction facilities from the
site.

1.04 ADJUSTING

A. Adjust operating Products and equipment to ensure smooth and unhindered
operation.
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1.056 PROJECT RECORD DOCUMENTS

A

mom o O

H.

Label each document in bold capital letters, “PROJECT RECORD” in neat, large
printed letters.

Maintain on site one set of the following record documents; record actual revisions to
the Work:

Drawings.

Specifications.

Addenda.

Change Orders and other modifications to the Contract.

Reviewed Shop Drawings, Product Data, and Samples.

Manufacturer's instruction for assembly, installation, and adjusting.
Provide a computerized disk with all submittals and updated project record
documents.

Nookwh =

Ensure entries are complete and accurate, enabling future reference by Owner.
Store record documents separate from documents used for construction.
Record information concurrent with construction progress.

Specifications: Legibly mark and record at each Product section description of actual
Products installed, including the following:

1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

Record Drawings and Shop Drawings: Legibly mark each item to record actual
construction including:

1. Field changes of dimension and detail.
2. Details not on original Contract drawings.

Submit documents to Architect/Engineer with claim for final Application for Payment.

1.06 ELECTRONIC CLOSEOUT DOCUMENTATION

A

General: Provide a complete project closeout documentation package in electronic
format. This package shall include:

Issued for Construction Plans, Specs

Project Record Documents.

Approved Submittals.

Operation and Maintenance Manuals.
Warranties.

Owner training Videos (.WMV or .MP4 Format)
Project Contact Directory.

Nogahkwd -~
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The Electronic Closeout Documentation shall be prepared by Easy Archive Inc. GCs
| CMs are responsible for the Closeout Fee. Please contact Sarah Jacobs at 847-
593-3161 x. 206 or sarah.jacobs@bhfx.net for Pricing and Closeout Organization
Information.

In order to facilitate the Electronic Closeout Documentation process, comply with the
following procedures:

1. Contact Easy Archive Inc. for a Project Order Form a minimum of three
months prior to the date of Substantial Completion to schedule a pre-closeout
meeting. Review the following:

Format of documents: PDF electronic format for all documents.

Folder structure for storage and transfer of files.

Schedule for collection and turn-over of closeout documentation.

Record Document format procedures: Provide clean and accurate

paper copies of the marked-up Record Documents (Drawings and

Specifications) for scanning.

e. Provide contact information for the individual responsible for the
collection and transfer of the Electronic Closeout Documentation
Package contents.

f. Review a complete listing of Electronic Closeout Documentation

Package contents.
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2. Provide all documentation to Easy Archive Inc. for processing no later than
30 days after the date of Substantial Completion.
3. Schedule a training conference with the Owner’s Representative, Architect,

Construction Manager and Easy Archive Inc. to present the completed
Electronic Closeout Documentation Package.

1.07 SPARE PARTS AND MAINTENANCE PRODUCTS

A

B.

Provide spare parts, maintenance, and extra Products in quantities specified in
individual specification sections.

Deliver and place in location as directed, obtain receipt prior to final payment.

1.08 WARRANTIES

A

Execute and assemble transferable warranty documents from Subcontractors,
suppliers, and manufacturers.

Submit prior to final Application for Payment.

For items of Work delayed beyond date of Substantial Completion, provide updated
submittal within 10 days after acceptance, listing date of acceptance as start of
warranty period.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 017100
FINAL CLEANING

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. The Contractor shall provide final cleaning. At completion of the work or at such
other times as directed by the Engineer, remove all waste, debris, rubbish, tools,
equipment, machinery and surplus materials. Clean all exposed surfaces; leave
work clean and ready for next day of classroom use.

B. Cleaning of work site. As work occurs during the school weeks during evenings, it is
the contractor’s responsibility to return the area of work to school in ready condition.
This includes but is not limited to placing of furniture and room accessories to their
original locations and cleanliness. This includes cleaning all surfaces to their original
condition, including ceiling tile dust, trimmings of wiring, packaging, etc. Children will
be using these spaces and safety is a primary concern.

1.03 RELATED REQUIREMENTS
A. Specified Elsewhere:

1. Section 017000 - Contract Closeout
2. Respective Specification Sections: Cleaning for specific products or work

1.04 SAFETY REQUIREMENTS

A. Standards: Maintain project in accord with following safety and insurance standards:
1. Federal and state regulations
2. National Fire Protection Association (NFPA)
B. Hazards Control:
1. Store volatile wastes in covered metal containers and remove from premises
daily.
2. Prevent accumulation of wastes, which create hazardous conditions.
3. Provide adequate ventilation during use of volatile or noxious substances.
C. Conduct cleaning and disposal operations to comply with the Federal and State anti-

pollution laws.

1. Do not burn or bury rubbish and waste materials on the project site.
2. Do not dispose of any volatile wastes such as mineral spirits, oil or paint
thinner in storm or sanitary drains.
3. Do not dispose of wastes into streams or waterways.
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1.05 SUBMITTALS

A.
B.

Manufacturer’'s recommendations for cleaning the specified products.

Proposed cleaning products for products where manufacturer's recommendations
are not specified.

PART 2 - PRODUCTS

2.01  MATERIALS

A

Select and use all cleaning materials and equipment with care to avoid scratching,
marring, defacing, staining or discoloring surfaces cleaned.

Use only cleaning materials recommended by manufacturer of surface to be cleaned.

Use cleaning materials only on surfaces recommended by the cleaning material
manufacturer.

PART 3 - EXECUTION

3.01  FINAL CLEANING

A.
B.

Employ experienced workmen or professional cleaners for the final cleaning.

Remove grease, dust, dirt, stains, labels, fingerprints, protection and other foreign
materials from sight-exposed surfaces. In preparation for substantial completion or
for occupancy, conduct a final inspection of the sight-exposed surfaces and or
concealed spaces to ensure performance.

Repair, patch and touch up all marred surfaces to specified finish, to match adjacent
surfaces.

Soft broom clean all exposed concrete surfaces clean; other paved areas with a soft
or stiff broom as directed. Rake clean other surfaces on grounds.

Completely clean all debris from above ceiling tile that has accumulated during
construction process.

Maintain finally cleaned areas until project, or designated portion thereof, is accepted
by Owner.

END OF SECTION
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SECTION 017400
WARRANTIES AND BONDS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. This Section specifies general administrative and procedural requirements for
warranties and bonds required by the Contract Documents, including manufacturer’s
standard warranties on products and special warranties.

1. Refer to the General Conditions for terms of the Contractor's special warranty
of workmanship and materials.

2. General closeout requirements are included in Section "Project Closeout."

3 Specific requirements for warranties for the Work and products and
installations that are specified to be warranted are included in the Contract
Documents.

4. Certifications and other commitments and agreements for continuing services
to Owner are specified elsewhere in the Contract Documents.

B. Disclaimers and Limitations: Manufacturer’s disclaimers and limitations on product
warranties do not relieve the Contractor of the warranty on the Work that
incorporates the products, nor does it relieve suppliers, manufacturers, and
subcontractors required to countersign special warranties with the Contractor.

1.03 DEFINITIONS

A. Standard Product Warranties are preprinted written warranties published by
individual manufacturers for particular products and are specifically endorsed by the
manufacturer to the Owner.

B. Special Warranties are written warranties required by or incorporated in the Contract
Documents, either to extend time limits provided by standard warranties or to provide
greater rights for the Owner.

1.04 WARRANTY REQUIREMENTS

A. Related Damages and Losses: When correcting warranted Work that has failed,
remove and replace other Work that has been damaged as a result of such failure or
that must be removed and replaced to provide access for correction of warranted
Work.

B. Reinstatement of Warranty: When Work covered by a warranty has failed and been
corrected by replacement or rebuilding, reinstate the warranty by written
endorsement. The reinstated warranty shall be equal to the original warranty with an
equitable adjustment for depreciation.
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C. Replacement Cost: Upon determination that Work covered by a warranty has failed,
replace or rebuild the Work to an acceptable condition complying with requirements
of Contract Documents. The Contractor is responsible for the cost of replacing or
rebuilding defective Work regardless of whether the Owner has benefited from use of
the Work through a portion of its anticipated useful service life.

D. Owner's Recourse: Written warranties made to the Owner are in addition to implied
warranties, and shall not limit the duties, obligations, rights and remedies otherwise
available under the law, nor shall warranty periods be interpreted as limitations on
time in which the Owner can enforce such other duties, obligations, rights, or
remedies.

1. Rejection of Warranties: The Owner reserves the right to reject warranties
and to limit selections to products with warranties not in conflict with
requirements of the Contract Documents.

E. The Owner reserves the right to refuse to accept Work for the Project where a
special warranty, certification, or similar commitment is required on such Work or
part of the Work, until evidence is presented that entities required to countersign
such commitments are willing to do so.

1.05 SUBMITTALS

A. Submit written warranties to the Engineer prior to the date certified for Substantial
Completion. If the Engineer's Certificate of Substantial Completion designates a
commencement date for warranties other than the date of Substantial Completion for
the Work, or a designated portion of the Work, submit written warranties upon
request of the Engineer.

1. When a designated portion of the Work is completed and occupied or used
by the Owner, by separate agreement with the Contractor during the
construction period, submit properly executed warranties to the Engineer
within fifteen days of completion of that designated portion of the Work.

B. When a special warranty is required to be executed by the Contractor, or the
Contractor and a subcontractor, supplier or manufacturer, prepare a written
document that contains appropriate terms and identification, ready for execution by
the required parties. Submit a draft to the Owner through the Engineer for approval
prior to final execution.

1. Refer to individual Sections of Divisions-2 through -26 for specific content
requirements, and particular requirements for submittal of special warranties.

C. Form of Submittal: At Final Completion compile two copies of each required warranty
and bond properly executed by the Contractor, or by the Contractor, subcontractor
supplier, or manufacturer. Organize the warranty documents into an orderly
sequence based on the table of contents of the Project Manual.
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D. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl
covered loose-leaf binders, thickness as necessary to accommodate contents, and
sized to receive 8-1/2" by 11" paper.

1. Provide heavy paper dividers with celluloid covered tabs for each separate
warranty. Mark the tab to identify the product or installation. Provide a typed
description of the product or installation, including the name of the product,
and the name, address and telephone number of the installer.

2. Identify each binder on the front and the spine with the typed or printed title
"WARRANTIES AND BONDS", the Project title or name, and the name of the
Contractor.

3. When operating and maintenance manuals are required for warranted

construction, provide additional copies of each required warranty, as
necessary, for inclusion in each required manual.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION
3.01  SCHEDULE OF WARRANTIES

A. Schedule: Review each section in the Project Manual for specific warranties called
for under that section.

END OF SECTION
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SECTION 019100
GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL
1.01 DESCRIPTION

A. This contractor shall engage an independent commissioning authority for this
project.
B. The goal is to commission portions of the new HVAC system and building automation

system. This will consist of system component verification and testing of systems.
The HVAC contractor, Test & Balance (TAB) contractor, and control contractor will aid
in this process as described in this section, section 23 08 00 and 23 08 20.

C. The commissioning team will be comprised of representatives from each discipline
involved in the commissioning process. The team members of the team will be
required to attend all meetings. The team members include the following:

Owner.
Commissioning Agent.
Construction Manager.
Mechanical Contractor.
BAS Contractor.

TAB Contractor.
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D. The meetings will consist of one kick-off meeting prior to construction, one 1-hour
meeting per month through construction, and functional testing. At the time of the
meetings, the commissioning agent will perform site observations and provide a report
of their findings.

1.02 SUMMARY

A. Section Includes:
1. Commissioning description.
2. Submittals.
3. Commissioning services.
4. Commissioning responsibilities.
5. Commissioning meetings.
6. Commissioning reports.
7. Test equipment.
8. Verification check and startup procedures.
9. Functional performance test procedures.
10. Function performance test methods.
11. Deficiencies and test approvals.
12. Demonstration.
B. Related Sections:
1. Section 23 08 00 - Commissioning of HVAC Systems.

2. Section 23 08 20 - Commissioning of Building Automation Systems.

2025 HVAC UPGRADES GENERAL COMMISSIONING REQUIREMENTS
D116 MURPHY ES AND ROUND LAKE MS SECTION 019100 - 1



1.03 REFERENCES

A

Associated Air Balance Council:

1. AABC - AABC Commissioning Guideline.

American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE Guideline 1 - The HVYAC Commissioning Process.
National Environmental Balancing Bureau:

1. NEBB - Procedural Standards for Building Systems Commissioning.

1.04 COMMISSIONING DESCRIPTION

A. Commissioning: Systematic process of ensuring systems perform interactively
according to design intent and Owner’s operational needs. Commissioning process
encompasses and coordinates system documentation, equipment startup, control
system calibration, testing and balancing, performance testing and training, and
verification of actual performance.

B. Commissioning Intent:

1. Verify equipment and systems are installed in accordance with manufacturer’'s
instructions, industry accepted minimum standards, and Contract Documents.

2. Verify equipment and systems receive adequate operational checkout by
Contractor.

3. Verify and document proper performance of equipment and systems.

4. Verify complete operation and maintenance documentation is delivered to
Owner.

5. Verify Owner’s operating personnel are adequately trained.

C. Equipment and Systems to Be Commissioned: Refer to Section 23 08 00 and 23 08
20 for equipment and system lists.

D. Commissioning does not relieve Contractor of responsibility to provide finished and
fully functioning Project.

E. Commissioning Process Overview and General Order of Commissioning Tasks:

1. Commissioning begins with initial commissioning meeting.

2. Conduct progress commissioning meetings throughout construction, to plan,
scope, coordinate, schedule future activities and resolve problems.

3. Equipment documentation is submitted to Commissioning Authority during
normal submittals, with detailed start-up procedures.

4, Commissioning Authority works with Contractor and equipment and system
installers to develop startup plans and startup documentation formats,
including verification checklists to be completed by installers, during verification
check and startup process.

5. In general, checkout and performance verification proceeds from simple to
complex; from component level to equipment to systems and intersystem
levels with verification checklists being completed before functional testing.
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6. Equipment and system installers execute and document verification checklists
and perform verification check and startup. Commissioning Authority
documents checklists and startup were completed according to approved
plans.

7. Commissioning Authority develops specific equipment and system functional
performance test procedures. Equipment and system installers (contractors)
review procedures.

8. Equipment and system installers (contractors) execute procedures under
direction of, and documented by Commissioning Authority.
9. Iltems of non-compliance in material, installation or setup are corrected at

Contractor's expense and system retested.
10. Commissioning Authority reviews operation and maintenance documentation
for completeness.

11. Commissioning Authority reviews, approves and coordinates training provided
by equipment and system installers and verifies training was completed.
12. Deferred testing is conducted, as specified.

1.056 SUBMITTALS

A

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

1.06 COMMISSIONING SUBMITTALS

A. Furnish one copy of Contract Documents including addenda, change orders, requests
for interpretation, meeting minutes, and change orders to Commissioning Authority.

B. Furnish one copy of submittals directly to Commissioning Authority for review and
approval.

1. Make submittals for each piece of equipment or system indicated to be
commissioned.

2. Make submittals to Commissioning Authority concurrent with submittals to
Architect/Engineer.

3. Distribute one copy of approved submittals to Commissioning Authority.

C. Furnish one copy of preliminary operation and maintenance data manuals to
Commissioning Authority for each piece of equipment or system indicated to be
commissioned.

1. Submit required manuals within 30 days after submittals for each piece of
equipment or system approved.

D. Make additional submittals requested by Commissioning Authority for each piece of
equipment or system indicated to be commissioned. Incorporate requested submittal
information into related operation and maintenance manuals. Include the following:

1. Manufacturer's printed detailed installation and start-up, operating,
troubleshooting and maintenance procedures.

2. Equipment performance curves.

3. Factory test reports.

4. Full sequence of operation and control diagrams.

5. Proposed testing, adjusting, and balancing procedures.

6. Complete warranty information, with Owner responsibilities to keep warranty in
force identified.
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7. Lists of installation and checkout materials shipped with equipment.
8. Manufacturer's field checkout forms to be used by factory or field technicians.
9. Other documentation necessary for commissioning process.

1.07 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: Submit operation and maintenance manuals as
specified in individual equipment and system specifications.

1. Submittals made to Commissioning Authority do not constitute compliance with
operation and maintenance manual documentation.

B. Commissioning Record: Commissioning Authority will submit one copy of
commissioning record for inclusion in operation and maintenance manuals. Furnish
records in following format, arranged by system, with each part separated by tabbed
flyleafs:

1. Commissioning Plan.

2. Final Commissioning Report.

3 System 1: Provide the following separated by tabbed flyleafs:

a. Design narrative and criteria, sequences, approvals.

b. Startup plan and report, approvals, corrections, and blank verification
checklists. Separate data for each equipment type with colored
separators.

C. Completed, functional tests, trending and analysis, approvals and
corrections, training plan, record and approvals, blank functional test
forms, and recommended recommissioning schedule.

4. Remaining Systems: As specified for System 1.

C. Final Commissioning Report: Commissioning Authority will submit one copy of final
commissioning report including the following:

1. Executive summary with list and roles of participants, brief Project description,
overview of commissioning and testing scope, and general description of
testing and verification methods.

2. For Each Piece of Commissioned Equipment: Include statement regarding
compliance with Contract Documents in the following areas:

a. Equipment specifications.

b. Equipment installation including working clearances and access.

C. Functional performance and efficiency.

d. Equipment documentation and design intent.

e. Operator training.

3. Include recommendations for improvement to equipment or operations, future
actions, and commissioning process changes.

4. List outstanding deficiencies referenced to specific functional test, inspection,
trend log, or other record where deficiency is documented.

5. Include brief description of verification method used, observations and
conclusions from testing for each commissioned piece of equipment and
system.

2025 HVAC UPGRADES GENERAL COMMISSIONING REQUIREMENTS

D116 MURPHY ES AND ROUND LAKE MS SECTION 019100 - 4



1.08 QUALITY ASSURANCE

A. Perform Work in accordance with AABC, ASHRAE Guideline 1, and NEBB.

B. Maintain one copy of each document on site.

1.09 COMMISSIONING SERVICES

A. Owner will employ and pay for specified services of an independent firm as
Commissioning Authority.

1.10 COMMISSIONING RESPONSIBILITIES

A. Responsibilities indicated for Owner, Architect/Engineer, and Commissioning
Authority are provided only to clarify commissioning process.

B. Architect/Engineer Responsibilities:

1.

3.

Perform site observation of each system just before system startup.
Clarify operation and control of commissioned equipment.

Coordinate resolution of design issues affecting system performance identified
during commissioning.
4. Coordinate resolution of system deficiencies identified during commissioning,
according to Contract Documents.
5. Review and comment on operation and maintenance manuals.
6. Review functional test procedure forms for major pieces of equipment.
C. Commissioning Authority Responsibilities:
1. Basic Responsibilities:
a. Coordinate, direct, and approve commissioning work.
b. Develop and coordinate execution of commissioning plan. Revise
commissioning plan to suit Project conditions.
C. Coordinate commissioning work with Contractor for inclusion in Project
schedule.
d. Plan and conduct commissioning meetings.
e. Request and review commissioning submittals required to perform
commissioning tasks.
f. Write and distribute verification tests and checklists.
g. Develop verification check and startup plan in cooperation with
Contractor and equipment and system installers.
h. Write functional performance test procedures in cooperation with
Contractor and equipment and system installers.
i. Review test and balance execution plan.
j. Review meeting minutes. Resolve potential conflicts with
commissioning activities.
k. Observe equipment and system installations.
l. Document equipment and systems are installed and perform in
accordance with design intent and Contract Documents.
m. Notify Architect/Engineer of deficiencies.
n. Coordinate and supervise required seasonal or deferred testing and
deficiency corrections.
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0. Oversee and approve content and adequacy of Owner’'s personnel
training.
p. Review and approve operation and maintenance manuals.
g. Compile commissioning record and testing data manual.
r. Provide final commissioning report.
2. Detailed Responsibilities:
a. Witness and document system testing, cleaning, and flushing. Include
documentation in operation and maintenance manuals.
b. Approve verification tests and checklist completion by reviewing
verification checklist reports, site observation, and spot checking.
C. Approve systems startup by reviewing startup reports and site
observation.
d. Oversee functional testing of control system.
e. Analyze functional performance trend logs and monitor data to verify
performance.
f. Witness and approve manual functional performance tests performed
by equipment and system installers.
1) Coordinate retesting until satisfactory performance is achieved.
2) Perform actual functional testing on equipment as specified in
Section 23 08 00 and 23 08 20.
g. Maintain deficiency and resolution log and separate testing record.
Submit progress reports and test results with recommended actions to
Owner.
h. Review equipment warranties to ensure Owner’s responsibilities are
defined.
3. Commissioning Authority may not:
a. Release, revoke, alter, or enlarge on requirements of Contract
Documents.
b. Approve or accept any portion of the Work.
C. Assume duties of Contractor or Architect/Engineer.
d. Stop the Work.
D. Owner Responsibilities:
1. Arrange for Owner's personnel to attend commissioning activities and training
sessions according to commissioning plan.
2. Approve commissioning work completion.
3. Ensure seasonal or deferred testing and deficiency issues are addressed.
E. Contractor Responsibilities:
1. Include requirements for commissioning submittal data, operation and

maintenance data, commissioning tasks and training in each purchase order
and subcontract for equipment and systems indicated to be commissioned.

PN
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10.

11.
12.

13.

14.

Require equipment and system installers to execute test to review and provide
comments on functional test procedures.

Require manufacturers to review commissioning test procedures for equipment
installed by manufacturer.

Furnish proprietary test equipment required by manufacturers to complete
equipment and system tests.

Furnish qualified personnel to assist in completing commissioning.

Furnish manufacturer's qualified field representatives to assist in completing
commissioning.

Ensure equipment and system installers execute commissioning
responsibilities according to Contract Documents and schedule.

Coordinate Owner's personnel training.

Prepare operation and maintenance manuals. Update original sequences of
operation reflecting actual installation.

Ensure equipment and system installers execute seasonal and deferred
functional performance testing, witnessed by Commissioning Authority.
Ensure equipment and system installers correct deficiencies and make
necessary adjustments to operation and maintenance manuals and Record
Documents for issues identified in seasonal testing.

1.11  COMMISSIONING MEETINGS

A. Commissioning Authority will make arrangements for meetings, prepare agenda with
copies for participants, and preside at meetings.

B. Initial Commissioning Meeting:

1.

Commissioning Authority will schedule meeting within 90 days after Notice of
Award.

2. Attendance Required: Commissioning Authority, Owner, Construction
Manager, HVAC and Control Contractors, subcontractors (where required),
test adjust and balance agency. Require attendance by installers of the
following equipment and systems indicated to be commissioned including:

a. Mechanical equipment and systems.
b. Temperature controls equipment and systems.

3. Agenda:

a. Designation of personnel representing parties for commissioning
activities.
b. Review commissioning process and responsibilities.
C. Review commissioning plan development procedures.
d. Review required commissioning submittals.
e. Present initial commissioning schedule.
C. Progress Commissioning Meetings:

1. Commissioning Authority will schedule meetings throughout progress of the
Work at monthly intervals through construction.

2. Attendance Required: As specified for initial commissioning meeting.

3 Agenda:

a. Coordination of commissioning activities.
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b. Commissioning deficiency resolution.
C. Commissioning schedule.
d. Planning for future commissioning activities.

Commissioning Authority will record meeting minutes and distribute copies within two
(2) days after meeting to participants and those affected by decisions made.

1.12 COMMISSIONING REPORTS

A

Commissioning Authority Reports: Submit reports to Owner, Construction Manager,
Architect/Engineer, and Contractors. Include the following.

Progress reports.

Scheduling changes.

Observation reports of specific commissioning activities.
Testing progress and approvals.

Deficiency and deficiency resolution reports.
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Commissioning Authority Functional Performance Test Procedures: Develop test
procedures including forms with following information. Include completed
documentation in operation and maintenance manuals.

1. System and equipment or component names.

2. Equipment location and identification number.

3. Unique test identification number and reference to unique verification checklist
and startup documentation identification numbers for piece of equipment.

4. Date.

5. Project name.

6. Participating parties.

7. Copy of specification section describing test requirements.

8. Copy of specific sequence of operations or other specified parameters being
verified.

9. Formulas used in calculations.

10. Required pre-test field measurements.

11. Instructions for setting up test.

12. Special cautions, alarm limits, and safety concerns.

13. Specific step-by-step procedures to execute test, in clear, sequential and

repeatable format.
14. Acceptance criteria of proper performance with Yes / No check box to allow for
marking whether or not proper performance of each part of test was achieved.
15. Section for comments.
16. Signatures and date block for Commissioning Authority.

1.13 SEQUENCING

A.

Sequence work to complete commissioning, except for functional testing and Owner's
personnel training, before Substantial Completion.

Sequence work to achieve Functional Completion before Final Completion. Complete
the following for each piece of equipment and system indicated to be commissioned
to achieve Functional Completion:

1. Complete and sign startup and verification checklist documentation.
2. Submit a minimum of 2 weeks’ worth of trend log data.
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Submit final approved test and balance report.

Complete functional testing.

Complete training of Owner personnel.

Submit approved operation and maintenance data manuals.
Correct identified deficiencies.
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C. For equipment or systems requiring seasonal operation, perform commissioning for
other season within six (6) months of Substantial Completion.

D. For equipment or systems where commissioning is delayed by Owner or other
unforeseen conditions, perform commissioning as specified for seasonal operation
equipment.

1.14 SCHEDULING

A. The commissioning agent will schedule the commissioning with all parties.

B. Schedule work to allow adequate time for commissioning activities.

C. Identify commissioning milestones, activities, and durations on Project schedule.
1. Identify the following for each piece of equipment and system including:

Operation and maintenance manual submittal.
Verification check and startup.

Functional performance test.

Functional completion.

Demonstration and training sessions.
Commissioning completion.
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1.15 MAINTENANCE AND PROPRIETARY MATERIALS

A. Furnish one set of manufacturer's proprietary test equipment, tools, and instruments
required to complete commissioning.

1. Deliver test equipment to Owner after completion of functional performance
test. Obtain signed receipt.

PART 2 - PRODUCTS
2.01  ACCEPTABLE COMMISSIONING AUTHORITIES:

A. Michael Kuk
CERX Solutions LLC
801 Georgetown Drive
Oswego, IL 60543
Phone - 630-631-9483
mkuk@CERXxSolutions.com

B. Hill Mechanical Group
11045 Gage Ave.
Franklin Park, IL 60631
Phone - 847-451-5000
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Sebesta Blomberg & Associates, Inc.
200 W. Adams Street, Suite 2215
Chicago, IL 60606

Phone - 312-241-1000

Laura Ludwig, PE, QCxP
Smith Seckman Reid, Inc.
400 W. Liberty Drive, Suite B
Wheaton, IL 60187

Phone - 312-656-3609
lludwig@ssr-inc.com

2.02 TEST EQUIPMENT

A

Testing Equipment: Calibrated within last year; of sufficient quality and accuracy to
test and measure system performance within the following tolerances unless
otherwise specified for individual equipment or systems.

1. Temperature Sensors and Digital Thermometers: 0.5 degrees F accuracy and
plus or minus 0.1 degrees F resolution.

2. Pressure Sensors: Accuracy of plus or minus 2.0 percent of measured value
range.

Recalibrate test equipment according to manufacturer’'s recommended intervals and
when dropped or damaged.

1. Affix calibration tags to test equipment or furnish certificates upon request.

Equipment Furnished by Contractor and Remaining Property of Contractor:

1. Standard testing equipment required to perform verification check and startup
and required functional performance testing.
2. Two way radios for personnel performing commissioning.

PART 3 - EXECUTION

3.01  EXAMINATION

A.
B.

C.

Verification of existing conditions before starting work.

Verify equipment and systems are installed in accordance with individual specification
sections.

Verify utility and power connections are complete and services operational.

3.02 VERIFICATION CHECK AND STARTUP PROCEDURES

A. Notify Commissioning Authority and schedule verification check and startup activities
with each party required to complete verification check and startup minimum four (4)
weeks in advance. A second notification and confirmation the systems are ready for
testing is required one (1) week before scheduled start-up.
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Allow Commissioning Authority to witness verification check and startup.

1. Primary Equipment: Commissioning Authority will witness procedures for each
piece of equipment identified in section 23 08 00 and 23 08 20.

Verification Check and Startup:

1. Perform verification check and startup in accordance with approved verification
check and startup plan.

2. Complete entire plan for each piece of equipment or system indicated to be
commissioned.

3. Complete each procedure in sequence performed by party assigned to each
procedure.

4. Record completion of each procedure. Indicate results of procedure where

required. Sign and date plan by individual performing procedure.

Identify items not completed successfully.

Sign and date plan indicating completion of entire plan.

Submit executed plan to Commissioning Authority within two (2) days of
completion.

Noo

Deficiencies and Approvals:

1. Commissioning Authority will review verification check and startup reports and
issue deficiency report or approval.

2. Correct deficiencies and resubmit updated verification check and startup report
with statement indicating corrections made for Commissioning Authority
approval.

3. Repeat process until verification check and startup report is approved.

4. Costs for incomplete verification check and startup items that later cause

deficiencies or delays during functional tests will be charged to party
responsible for incomplete item.

3.03 FUNCTIONAL PERFORMANCE TEST PROCEDURES

A. Complete the following before performing functional tests:
1. Verification check and startup.
2. Control system testing with approval by Commissioning Authority for use for

test and balance operations.

3. Air system balancing and water system balancing.

B. Notify Commissioning Authority of completion of verification check and startup
activities.

C. Commissioning Authority will direct, withess, and document results of functional
performance tests.

D. Conduct functional performance tests as specified in this section, Section 23 08 00
and 23 08 20.

E. Demonstrate each piece of equipment and system is operating according to
documented design intent and Contract Documents.
1. Conduct testing proceeding from components to subsystems, to systems.
2. Bring equipment and systems to condition capable full dynamic operation.

2025 HVAC UPGRADES GENERAL COMMISSIONING REQUIREMENTS
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3. Verify performance of individual components and systems.
4. Verify performance of interactions between systems.
5. Identify and correct areas of deficient performance.

Operate each piece of equipment and system through each specified mode of
operation including seasonal, occupied, unoccupied, warm up, cool down, partial load
and full load conditions.

1. Verify each sequence in sequences of operation.
2. Test for proper responses to power failure, freezing, overheating, low oil
pressure, no flow, equipment failure, and other abnormal conditions.

3.04 FUNCTIONAL PERFORMANCE TEST METHODS

A

Perform testing and verification by using manual testing or by monitoring performance
and analyzing results using control system trend log capabilities or by stand-alone data
loggers as specified for each piece of equipment or system.

1. Commissioning Authority may require alternate or additional method, other
than specified method.

2. Commissioning Authority will determine test method when method is not
specified.

Simulated Conditions: Simulating conditions, not by overwritten values, is permitted.
Timing tests to use real conditions is encouraged wherever practical.

Overwritten Values: Overwriting sensor values to simulate conditions may be used
with caution and avoided when possible.

Simulated Signals: Using signal generator to create simulated signals to test and
calibrate transducers automatic temperature controls is generally recommended over
using sensors as signal generators with simulated conditions or overwritten values.

Altering Setpoints: Rather than overwriting sensor values, and when simulating
conditions is difficult, altering setpoints to test specific sequence is acceptable. Reset
setpoint after completing test.

Indirect Indicators: Using indirect indicators for responses or performance is permitted
only after visually and directly verifying and documenting indirect readings through
control system representing actual conditions and responses over tested parameter
range.

Perform each function and test under conditions simulating actual conditions as close
as is practically possible.

1. Provide materials, system modifications, and other things necessary to
produce flows, pressures, temperatures, and other responses to execute test
according to specified conditions.

2. At completion of test, return modified equipment and systems to pretest
condition.

2025 HVAC UPGRADES GENERAL COMMISSIONING REQUIREMENTS
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3.05 DEFICIENCIES AND TEST APPROVALS

A. Deficiencies:

1. Commissioning Authority will record and report deficiencies to Owner.
Minor deficiencies may be corrected during tests at Commissioning Authority's
discretion. Deficiency and resolution will be documented on procedure form.

3. Failure to attend scheduled verification check, startup, or functional
performance test will be considered deficiency.
4, When deficiency is identified, Commissioning Authority will discuss issue with

party executing test.

a. When party executing test accepts responsibility to correct deficiency:

Commissioning Authority documents deficiency and executing
party's response.

Commissioning Authority submits deficiency report to Owner,
Construction Manager, Architect/Engineer, Contractor, and
party executing test.

Party executing test corrects deficiency, signs statement of
correction on deficiency form certifying equipment is ready
retesting and submits form to Commissioning Authority.
Commissioning Authority reschedules test and test is repeated
until satisfactory performance is achieved.

If more than one (1) rescheduled test is required, the contractor
shall be responsible to pay additional fees to all parties required
to be present at the retest.

b. When party executing test disputes deficiency or responsibility for
deficiency:

1)
2)

2025 HVAC UPGRADES

Commissioning Authority documents deficiency and executing
party's response.

Commissioning Authority submits deficiency report to Owner,
Construction Manager, Architect/Engineer, Contractor, and
party executing test and party believed to be responsible for
deficiency.

Commissioning Authority negotiates resolution with parties
involved and when necessary contacts Architect/Engineer for
resolution in accordance with Contract Documents.
Commissioning Authority documents resolution process.

When resolution is decided, appropriate party corrects
deficiency, signs statement of correction on deficiency form
certifying equipment is ready for retesting and submits form to
Commissioning Authority.

Commissioning Authority reschedules test and test is repeated
until satisfactory performance is achieved.

If more than one (1) rescheduled test is required, the contractor
shall be responsible to pay additional fees to all parties required
to be present at the retest.

GENERAL COMMISSIONING REQUIREMENTS
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B. Retesting Costs:

1. When verification check and startup or functional performance test deficiency
is discovered requiring more than one (1) rescheduling or retesting:

a. Owner  will compensate  Commissioning  Authority, and
Architect/Engineer (if present) for attending and directing additional
testing including meetings and related reports.

b. Owner will deduct additional testing compensation from final payment
due to Contractor.

C. Provide written report to Commissioning Authority before each scheduled
commissioning meeting concerning status of each deficiency. Include explanations of
disagreements with resolution proposals for each discrepancy.

1. Commissioning Authority will retain original deficiency forms until end of
Project.
D. Manufacturing Defects: When 10 percent, but not less than three (3) identical pieces

of equipment or equipment with only small size or capacity differences fail to perform
to Contract Document requirements due to manufacturing defect, all identical units
may be considered defective by Owner.

1. Within one week of notice from Owner, examine all other identical units and
record findings. Submit findings to Owner within two weeks of original notice.
2. Within two weeks of original notification, provide signed and dated, written

explanation of problem, cause of defect, and proposed solutions meeting
Contract Document requirements. Include equipment submittals supporting

solution.

3. Owner will determine whether replacement or repair of all identical units is
required.

4. Install two examples of proposed solution. Owner will test installations for up
to one week, before deciding solution is acceptable.

5. Upon acceptance, replace or repair all identical items, at Contractor's expense.
Extend warranty accordingly, when original equipment warranty had begun.

6. Complete repairs or replacements with reasonable speed beginning within one

week from when parts can be obtained.

E. Test Approval: Commissioning Authority notes each satisfactorily demonstrated
function on functional performance test form.

1. Commissioning Authority recommends acceptance of each test to Owner using
standard form.
2. Owner gives final approval for each test using same form, providing signed

copy to Commissioning Authority and Contractor.
3.06 DEMONSTRATION

A. Demonstrate equipment and systems and train Owner's personnel as specified in
individual equipment and system specifications.

1. Commissioning Authority will interview Owner's personnel to determine special
needs and areas where training will be most valuable.

2025 HVAC UPGRADES GENERAL COMMISSIONING REQUIREMENTS
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2. Owner and Commissioning Authority will determine type and extent of training
for each commissioned piece of equipment and system.

3. Commissioning Authority will communicate training requirements to Contractor
for benefit of equipment and system installers and manufacturers with training
responsibilities.

B. Commissioning Authority will develop criteria for determining training was satisfactorily
completed, including attending some training sessions.

1. Commissioning Authority will make recommendation to Owner regarding
approval of training.

C. Initial Mechanical Equipment Training Session:

1. Presentation will include review of the following systems using simplified
system schematics:

a. Heating Plant at Round Lake Middle School.
b. Building Control System.

D. For primary mechanical equipment training:

1. Require controls contractor to provide short discussion of equipment control as
part of training session.

E. The contractor will video tape training sessions and furnish one flash drive for inclusion
of each operation and maintenance manual.

END OF SECTION
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DIVISION 02
DEMOLITION & RELOCATION






PART 1 - GENERAL
1.01 SUMMARY
A.

SECTION 024126
SELECTIVE ELECTRICAL DEMOLITION

Section Includes:

1.

Noakwd

Removal of existing electrical equipment, wiring, and conduit in areas to be
remodeled; removal of designated construction; dismantling, cutting and
alterations for completion of the Work.

Disposal of materials.

Storage of removed materials.

Identification of utilities.

Salvaged items.

Protection of items to remain as indicated on Drawings.

Relocate existing equipment to accommodate construction.

1.02 PRE-INSTALLATION MEETINGS

A

Convene minimum one week prior to commencing work of this section.

1.03 SCHEDULING

A.
B.

Schedule work to coincide with renovation schedule.

Cease operations immediately when structure appears to be in danger and notify
Architect/Engineer. Do not resume operations until directed.

1.04 COORDINATION

E.

Conduct demolition to minimize interference with adjacent building areas.

Coordinate demolition work with general contractor and other trades.

Coordinate and sequence demolition so as not to cause shutdown of operation of
surrounding areas.

Shut-down Periods:

1.

2.

3.

Arrange timing of shut-down periods of in service panels with Owner. Do not
shut down any utility without prior written approval.

Keep shut-down period to minimum or use intermittent period as directed by
Owner.

Maintain life-safety systems in full operation in occupied facilities, or provide
notice minimum one week in advance.

Identify salvage items in cooperation with Owner.

PART 2 - PRODUCTS (Not Used)

2025 HVAC UPGRADES SELECTIVE ELECTRICAL DEMOLITION
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PART 3 - EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify wiring and equipment indicated to be demolished serve only abandoned
facilities.

C. Verify termination points for demolished services.

3.02 PREPARATION

A. Erect, and maintain temporary safeguards, including warning signs and lights,
barricades, and similar measures, for protection of the public, Owner, Contractor’s
employees, and existing improvements to remain.

B. Temporary egress signage and emergency lighting

3.03 DEMOLITION

A. Demolition Drawings are based on casual field observation and existing record
documents. Report discrepancies to Architect/Engineer before disturbing existing
installation.

B. Remove exposed abandoned conduit including abandoned conduit above accessible
ceiling finishes. Cut embedded conduit flush with walls, floors, and patch surfaces.

C. Remove conduit, wire, boxes, and fastening devices to avoid any interference with
new installation.

D. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.

E. Reconnect equipment being disturbed by renovation work and required for continue
service to previous source if remaining or nearest available panel.

F. Disconnect or shut off service to areas where electrical work is to be removed.
Remove electrical fixtures, equipment, and related switches, outlets, conduit and
wiring which are not part of final project.

G. Install temporary wiring and connections to maintain existing systems in service
during construction.

H. Perform work on energized equipment or circuits with experienced and trained
personnel.

l. Remove, relocate, and extend existing installations to accommodate new
construction.

J. Repair adjacent construction and finishes damaged during demolition and extension
work.
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3.04

3.05

3.06

3.07

3.08

Remove exposed abandoned grounding and bonding components, fasteners and
supports, and electrical identification components, including abandoned components
above accessible ceiling finish. Cut embedded support elements flush with walls and
floors.

L. Clean and repair existing equipment to remain or to be reinstalled.

M. Protect and retain power to existing active equipment remaining.

EXISTING PANELBOARDS

A. Ring out circuits in existing panel affected by the Work. Where additional circuits are
needed, reuse circuits available for reuse. Install new breakers.

B. Tag unused circuits as spare.

C. Where existing circuits are indicated to be reused, use sensing measuring devices to
verify circuits feeding Project area or are not in use.

D. Remove existing wire no longer in use from panel to equipment.

E. Provide new updated directories where more than three circuits have been modified
or rewired.

SALVAGE ITEMS

A. Remove and protect items indicated on Drawings to be salvaged and turn over to
Owner.

B. Items of salvageable value may be removed as work progresses. Transport salvaged
items from site as they are removed to location as directed by Owner.

REUSABLE ELECTRICAL EQUIPMENT

A. Carefully remove equipment, materials, or fixtures which are to be reused.

B. Disconnect, remove, or relocate existing electrical material and equipment interfering
with new installation.

C. Relocate existing lighting fixtures as indicated on Drawings. Clean fixtures and re-
lamp. Test fixture to see if it is in good working condition before installation at new
location.

CLEANING

A. Remove demolished materials as work progresses. Legally dispose.

B. Keep workplace neat.

PROTECTION OF FINISHED WORK

A. Do not permit traffic over unprotected floor surface.

B.

Coordinate floor protection with General Contractor or Construction Manager.

END OF SECTION
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DIVISION 23
HVAC






SECTION 230513
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.01  SUMMARY

A. Section includes single- and three-phase motors for application on equipment

provided under other sections.
1.02 REFERENCES

A. American Bearing Manufacturers Association:

1. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.

B. National Electrical Manufacturers Association:

1. NEMA MG 1 - Motors and Generators.

C. International Electrical Testing Association:

1. NETA ATS - Acceptance Testing Specifications for Electrical Power
Distribution Equipment and Systems.
1.03 SUBMITTALS

A. Section 01 30 00 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit catalog data for each motor furnished loose. Indicate nameplate
data, standard compliance, electrical ratings and characteristics, and physical
dimensions, weights, mechanical performance data, and support points.

C. Test Reports: Indicate procedures and results for specified factory and field testing
and inspection.

1.04 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this

section with minimum three years documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Section 016000 - Product Requirements: Product storage and handling
requirements.

B. Lift only with lugs provided. Handle carefully to avoid damage to components,
enclosure, and finish.

C. Protect products from weather and moisture by covering with plastic or canvas and by
maintaining heating within enclosure.

D. For extended outdoor storage, remove motors from equipment and store separately.

COMMON MOTOR REQUIREMENTS
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1.06 REGULATORY REQUIREMENTS

A

I &G m m O O w

M.

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01  PRODUCT REQUIREMENTS FOR MOTORS FURNISHED WITH EQUIPMENT

A. Motors 3/4 hp and Larger: Three-phase motor as specified below.

B. Motors Smaller Than 3/4 hp: Single-phase motor as specified below, except motors
less than 250 watts or 1/4 hp may be equipment manufacturer’'s standard.

C. Three-Phase Motors: NEMA MG 1, Design B, energy-efficient squirrel-cage induction
motor, with windings to accomplish starting methods and number of speeds as
indicated on Drawings.

1. Voltage: As indicated on Drawings.

2. Service Factor: 1.15.

3. Enclosure: Meet conditions of installation unless specific enclosure.

4. Design for continuous operation in 40 degrees C environment, with
temperature rise in accordance with NEMA MG 1 limits for insulation class,
service factor, and motor enclosure type.

5. Insulation System: NEMA Class F.

6 Motor Frames: NEMA Standard T-Frames of steel, aluminum, or cast iron with
end brackets of cast iron or aluminum with steel inserts.

COMMON MOTOR REQUIREMENTS
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7. Thermistor System (Motor Frame Sizes 254T and Larger): Three PTC
thermistors embedded in motor windings and epoxy encapsulated solid state
control relay with wiring to terminal box.

8. Bearings: Grease lubricated anti-friction ball bearings with housings equipped
with plugged provision for relubrication, rated for minimum ABMA 9, L-10 life
of 200,000 hours. Calculate bearing load with NEMA minimum V-belt pulley
with belt center line at end of NEMA standard shaft extension. Stamp bearing
sizes on nameplate.

9. Sound Power Levels: Conform to NEMA MG 1.

Single Phase Motors:

1. Permanent split-capacitor type where available, otherwise use split-phase
start/capacitor run or capacitor start/capacitor run motor.

2. Voltage: 115/230 volts, single phase, 60 Hz.

Wiring Terminations: Furnish terminal lugs to match branch circuit conductor
quantities, sizes, and materials indicated.

2.02 THREE PHASE MOTORS FURNISHED LOOSE

A. Product Description: NEMA MG 1, Design B, energy-efficient squirrel-cage induction
motor, with windings to accomplish starting methods and number of speeds indicated.

B. Voltage: 230/460 volts, three phase, 60 Hz.

C. Service Factor: 1.15.

D. Enclosure: Meet conditions of installation unless specific enclosure is specified or
indicated.

E. Design for continuous operation in 40 degrees C environment, with temperature rise
in accordance with NEMA MG 1 limits for insulation class, service factor, and motor
enclosure type.

Insulation System: NEMA Class F.

G. Motor Frames: NEMA Standard T-Frames of steel, aluminum, or cast iron with end
brackets of cast iron or aluminum with steel inserts.

H. Thermistor System (Motor Frame Sizes 254T and Larger): Three PTC thermistors
embedded in motor windings and epoxy encapsulated solid state control relay with
wiring to terminal box.

. Bearings: Grease lubricated anti-friction ball bearings with housings equipped with
plugged provision for relubrication, rated for minimum ABMA 9, L-10 life of 200,000
hours. Calculate bearing load with NEMA minimum V-belt pulley with belt center line
at end of NEMA standard shaft extension. Stamp bearing sizes on nameplate.

J. Sound Power Levels: Conform to NEMA MG 1.

K. Wiring Terminations: Furnish terminal lugs to match branch circuit conductor
quantities, sizes, and materials indicated.
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2.03 SOURCE QUALITY CONTROL
A. Test motors in accordance with NEMA MG 1, including winding resistance, no-load
speed and current, locked rotor current, insulation high-potential test, and mechanical
alignment tests.

B. Contractors’ tests and startups shall be scheduled and documented in accordance
with the project.

PART 3 - EXECUTION
3.01  EXISTING WORK
A. Disconnect and remove abandoned motors

B. Maintain access to existing motors and other installations remaining active and
requiring access. Modify installation or provide access panel.

C. Clean and repair existing motors to remain or are to be reinstalled.

3.02 INSTALLATION

A. Install securely on firm foundation. Mount ball bearing motors with shaft in any position.
B. Install engraved plastic nameplates.
C. Ground and bond motors.

3.03 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.

B. Perform inspections and tests listed in NETA ATS, Section 7.15.

END OF SECTION
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SECTION 230529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.01 SUMMARY

A

Section Includes:

Pipe hangers and supports.

Hanger rods.

Inserts.

Flashing.

Equipment curbs.

Non-penetrating equipment roof support.
Pipe portals.

Sleeves.

Mechanical sleeve seals.

10. Formed steel channel.

11. Firestopping relating to HVAC work.
12. Firestopping accessories.

13. Equipment bases and supports.

CoOoNOGORhwWND~

Related Sections:

1. Section 23 11 23 - Facility Natural-Gas Piping: Execution requirements for
placement of hangers and supports specified by this section.

1.02 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B31.1 - Power Piping.
2. ASME B31.5 - Refrigeration Piping.
3. ASME B31.9 - Building Services Piping.
B. ASTM International:
1. ASTM EB84 - Test Method for Surface Burning Characteristics of Building
Materials.
2. ASTM E119 - Method for Fire Tests of Building Construction and Materials.
3. ASTM E814 - Test Method of Fire Tests of Through Penetration Firestops.
4. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe
Hangers.
5. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.
C. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.
D. FM Global:
1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved
By Factory Mutual Research For Property Conservation.
HANGERS AND SUPPORTS FOR
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E. Manufacturers Standardization Society of the Valve and Fittings Industry:

1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and
Manufacturer.

2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.

3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation
Practices.

F. Underwriters Laboratories Inc.:

UL 263 - Fire Tests of Building Construction and Materials.

UL 723 - Tests for Surface Burning Characteristics of Building Materials.
UL 1479 - Fire Tests of Through-Penetration Firestops.

UL 2079 - Tests for Fire Resistance of Building Joint Systems.

UL - Fire Resistance Directory.

aobron-~

G. Intertek Testing Services (Warnock Hersey Listed):
1. WH - Certification Listings.
1.03 DEFINITIONS

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or
assembly placed in spaces between and penetrations through building materials to
arrest movement of fire, smoke, heat, and hot gases through fire rated construction.

1.04 SYSTEM DESCRIPTION

A. Firestopping Materials: ASTM E119, ASTM E814, UL 263 or UL 1479 to achieve fire
ratings as noted on Drawings for adjacent construction, but not less than 1 hour fire
rating.

B. Surface Burning: ASTM E84 or UL 723 with maximum flame spread / smoke
developed rating of 25/450.

C. Firestop interruptions to fire rated assemblies, materials, and components.
1.05 PERFORMANCE REQUIREMENTS

A. Firestopping: Conform to applicable code for fire resistance ratings and surface
burning characteristics.

B. Firestopping: Provide certificate of compliance from authority having jurisdiction
indicating approval of materials used.

1.06 SUBMITTALS
A. Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate system layout with location including critical dimensions,
sizes, and pipe hanger and support locations and detail of trapeze hangers.

HANGERS AND SUPPORTS FOR
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Product Data:

1. Hangers and Supports: Submit manufacturers catalog data including load
capacity.
2. Firestopping: Submit data on product characteristics, performance and

limitation criteria.

Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating
items, and required listed design numbers to seal openings to maintain fire resistance
rating of adjacent assembly.

Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support
hangers. Indicate calculations used to determine load carrying capacity of trapeze,
multiple pipe, and riser support hangers.

Manufacturer's Installation Instructions:

1. Hangers and Supports: Submit special procedures and assembly of
components.
2. Firestopping: Submit preparation and installation instructions.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

Engineering Judgments: For conditions not covered by UL or WH listed designs,
submit judgments by licensed professional engineer suitable for presentation to
authority having jurisdiction for acceptance as meeting code fire protection
requirements.

1.07  QUALITY ASSURANCE

A

Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 with 0.10 inch
water gage minimum positive pressure differential to achieve fire F-Ratings and
temperature T- Ratings as indicated on Drawings, but not less than 1-hour.

1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than
1-hour.

2. Floor Penetrations: Fire F-Ratings and temperature T-Ratings as indicated on
Drawings, but not less than 1-hour.

a. Floor Penetrations within Wall Cavities: T-Rating is not required.

Through Penetration Firestopping of Non-Fire Rated Floor Assemblies: Materials to
resist free passage of flame and products of combustion.

1. Noncombustible Penetrating Items: Noncombustible materials for penetrating
items connecting maximum of three stories.

2. Penetrating Items: Materials approved by authorities having jurisdiction for
penetrating items connecting maximum of two stories.

Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: UL 2079 to
achieve fire resistant rating as indicated on Drawings for assembly in which joint is
installed.

HANGERS AND SUPPORTS FOR
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D. Fire Resistant Joints between Floor Slabs and Exterior Walls: ASTM E119 with 0.10
inch water gage minimum positive pressure differential to achieve fire resistant rating
as indicated on Drawings for floor assembly.

E. Surface Burning Characteristics: 25/50 flame spread/smoke developed index when
tested in accordance with ASTM E84.

F. Perform Work in accordance with AWS D1.1 for welding hanger and support
attachments to building structure.

1.08 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing Products specified in this
section with minimum three years documented experience.
B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.
1.09 DELIVERY, STORAGE, AND HANDLING
A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling,
storing, and protecting products.
B. Accept materials on site in original factory packaging, labeled with manufacturer's
identification.
C. Protect from weather and construction traffic, dirt, water, chemical, and damage, by
storing in original packaging.
1.10 ENVIRONMENTAL REQUIREMENTS
A. Section 01 60 00 - Product Requirements Environmental conditions affecting products
on site.
B. Do not apply firestopping materials when temperature of substrate material and
ambient air is below 60 degrees F.
C. Maintain this minimum temperature before, during, and for minimum 3 days after
installation of firestopping materials.
1.11  FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.
1.12  WARRANTY
A. Section 01 70 00 - Execution and Closeout Requirements Product warranties and
product bonds.
B. Furnish five year manufacturer warranty for pipe hangers and supports.
1.13 REGULATORY REQUIREMENTS
A. Conform to Health/Life Safety Code for Public Schools.
HANGERS AND SUPPORTS FOR
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M.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01 PIPE HANGERS AND SUPPORTS

A. Manufacturers:

1. Unistrut.

2. Grinnell.

3. B-Line.

B. Hydronic Piping:

1. Conform to ASME B31.9.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch Malleable iron or Carbon steel,
adjustable swivel, split ring.

3. Hangers for Cold Pipe Sizes 2 inches and Larger: Carbon steel, adjustable,
clevis.

4. Hangers for Hot Pipe Sizes 2 to 4 inches Carbon steel, adjustable, clevis.

5. Hangers for Hot Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast
iron roll, double hanger.

6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger
rods.

7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Larger: Steel
channels with welded spacers and hanger rods, cast iron roll.

8. Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hooks.

9. Wall Support for Pipe Sizes 4 inches and Larger: Welded steel bracket and
wrought steel clamp.
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10.

11.
12.

13.

14.

15.

Wall Support for Hot Pipe Sizes 6 inches and Larger: Welded steel bracket and
wrought steel clamp with adjustable steel yoke and cast iron roll.

Vertical Support: Steel riser clamp.

Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple,
floor flange, and concrete pier or steel support.

Floor Support for Hot Pipe Sizes 4 Inches and Smaller: Cast iron adjustable
pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
Floor Support for Hot Pipe Sizes 6 inches and Larger: Adjustable cast iron roll
and stand, steel screws, and concrete pier or steel support.

Copper Pipe Support: Copper-plated, carbon steel ring.

Refrigerant Piping:

1.

9.

Conform to ASME B31.5.

Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron or Carbon steel,
adjustable swivel, split ring.

Hangers for Pipe Sizes 2 inches and Larger: Carbon steel, adjustable, clevis.
Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger
rods.

Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hook.

Wall Support for Pipe Sizes 4 inches and Larger: Welded steel bracket and
wrought steel clamp.

Vertical Support: Steel riser clamp.

Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange,
and concrete pier or steel support.

Copper Pipe Support: Copper-plated carbon-steel ring.

2.02 HANGER RODS

A

Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous
threaded.

2.03 INSERTS

A.

2.04 FLASHING

Inserts: Malleable iron case of steel shell and expander plug for threaded connection
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size
inserts to suit threaded hanger rods.

A. Metal Flashing: 26 gage thick galvanized steel.
B. Metal Counterflashing: 22 gage thick galvanized steel.
C. Lead Flashing:
1. Waterproofing: 5 Ib./sq. ft sheet lead.
2. Soundproofing: 1 Ib./sq. ft sheet lead.
D. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing.
E. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.
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2.05 EQUIPMENT CURBS

A. Fabrication: Welded 18 gage galvanized steel shell and base, 1-1/2 inch thick
insulation, factory installed wood nailer. Finish height to be 24” above high point of
finished roof.

2.06 NON-PENETRATING ROOFTOP SUPPORTS/PLATFORMS

A. Manufacturers - Non-Penetrating Rooftop Assemblies:
1. Miro Industries, Inc.: www.miroind.com
2. PHP Systems: www.phpsd.com.
B. Non-Penetrating Rooftop Assemblies: Manufacturer-engineered and factory-

fabricated, with pedestal bases that rest on top of roofing membrane, not requiring any
attachment to the roof structure and not penetrating the roofing assembly.

1. ACCU Pipe Line Supports:

a. Condenser line supports shall be prefabricated system with height
adjustable base to accommodate stainless steel threaded rods and
galvanized channel/strut support set a minimum of 14 inches above
finished roof surface as required by number and size of lines:

1) Model 16-Base Strut-14 custom, by Miro Industries, Inc.
2) Model PP10 custom, minimum 14 inches, with channel, by
Portable Pipe Hangers, Inc.

2. Gas Line / RTU Condensate Lines Supports (less than 1.5 inch):

a. Shall be prefabricated system with drainage grooved base and custom
fitted EPDM support pads to accommodate stainless steel threaded
rods and horizontal galvanized channel/strut support with clevis
hanger(s):

1) Model 2.5 SB-H, by Miro Industries, Inc.
2) Model PP10 with channel and clevis hanger, by Portable Pipe
Hangers, Inc.

3. Single Gas Line (greater than 1.5-inch):

a. Gas line supports shall be prefabricated system with drainage grooved
base and custom fitted EPDM support pads to accommodate height
adjustable stainless steel threaded rods and horizontal galvanized
channel/strut support with roller hangers:

1) Model 5-SB-H with roller hangers, by Miro Industries, Inc.
2) Model PP10 with channel and roller hanger, by Portable Pipe
Hangers, Inc.
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4.

5.

Duct Supports:

a. Shall be prefabricated system with bases to accommodate uni-strut
tube frame as required and custom fitted EPDM support pads to
support exact ductwork sizes and equipment to be installed.

1) Model No.8-DS-SB(P), by Miro Industries, Inc.
2) Model PPH-D, by Portable Pipe Hangers, Inc.

ACCU supports:

a. Shall be prefabricated system with bases and custom fitted EPDM
support pads to accommodate uni-strut tube frame with fiberglass
grating and hold own attachment clips, 14-inches above finished roof
surface with extended leg for electrical disconnect placement. Support
shall be 6-inches larger on all sides as required to support AC
condenser equipment to be installed. Provide minimum 24-inches
between adjacent units for proper airflow.

1) Custom designed Mechanical Support-HD, by Miro Industries,
Inc., Sandy, UT, (800) 768-6978.

2.07 PIPE PORTALS

A. Manufacturers:
1. RPH, Vault AW
2. Alta Products, Sigrist

B. Curb and Portal Box:

1.

All aluminum construction, zero plastic, wind rated to +225 mph and pre-
insulated (R-2 for condensate) V.P./S.S. fasteners meets ICC 2015 Energy
Code for air permeance levels.

Small Vault with 18” Curb: Model AW-161010, L-16” W-10" H-10". Designed
for small A/C condensing units up to 7.5 tons. Accommodates up to 1.9” O.D.
pipe, conduit or telecommunication cable. Designed for power or control
conduits and liquid or suction lines.

Medium Vault with 18" Curb: Model AW-201412, L-20" W-14" H-12".
Accommodates multiple pipes, conduit or telecommunication cables to the
roof. Designed for (4) condensing units (tow on each side) up to (16) Series
5000 Exit Seals.

Large Vault with 18” Curb: AW-343424-18, L-34"W-34"H-24". Allows for a wide
variety of installation choices, including multiple A/C units, larger pipe diameter,
larger electrical disconnects and ducts up to 307, up to (36) Series 5000 Exit
Seals.

C. Exit Seals:

1.

Weather tight seal for vertical surface/plane penetrations. Exit Seal
construction to be manufactured in all aluminum construction and 100% Sil-X-
14 silicone gaskets.

a. Series 5000 - 0.25" t0 1.9".
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b. Series 6000 - 2" to 3.125”

C. Series 7000 - 3.5” larger diameter double gasketed inside and out.
d. Penetration pipe type as applicable: Copper K and L, copper ACR,
Steel Schedule 40, PVC Schedule 40 and 80 and electrical EMT.
2.08 SLEEVES

A. Sleeves for Pipes through Non-fire Rated Floors: 18 gage thick galvanized steel.

B. Sleeves for Pipes through Non-fire Rated Beams, Walls, Footings, and Potentially Wet
Floors: Steel pipe or 18 gage thick galvanized steel.

C. Sleeves for Round Ductwork: Galvanized steel.

D. Sleeves for Rectangular Ductwork: Galvanized steel or wood.

2.09 MECHANICAL SLEEVE SEALS

A. Manufacturers:

1. Thunderline Link-Seal, Inc.
2. NMP Corporation.

B. Product Description: Modular mechanical type, consisting of interlocking synthetic
rubber links shaped to continuously fill annular space between object and sleeve,
connected with bolts and pressure plates causing rubber sealing elements to expand
when tightened, providing watertight seal and electrical insulation.

2.10 FORMED STEEL CHANNEL
A. Manufacturers:
1. Allied Tube & Conduit Corp.
2. B-Line Systems.
3. Midland Ross Corporation, Electrical Products Division.
4 Unistrut Corp.

B. Product Description: Galvanized 12 gage thick steel minimum with holes 1-1/2 inches

on center.

2.11 FIRESTOPPING

A. Manufacturers:

1. Dow Corning Corp.
2. Fire Trak Corp.
3. Hilti Corp.
4, International Protective Coating Corp.
5. 3M fire Protection Products.
6. Specified Technology, Inc.

B. Product Description: Different types of products by multiple manufacturers are
acceptable as required to meet specified system description and performance
requirements; provide only one type for each similar application.
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C.

1. Silicone Firestopping Elastomeric Firestopping: Single or Multiple component
silicone elastomeric compound and compatible silicone sealant.

2. Foam Firestopping Compounds: Single or Multiple component foam
compound.

3. Formulated Firestopping Compound of Incombustible Fibers: Formulated
compound mixed with incombustible non-asbestos fibers.

4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing
insulation with silicone elastomer for smoke stopping.

5. Mechanical Firestopping Device with Fillers: Mechanical device with

incombustible fillers and silicone elastomer, covered with sheet stainless steel
jacket, joined with collars, penetration sealed with flanged stops.

6. Intumescent Firestopping: Intumescent putty compound which expands on
exposure to surface heat gain.
7. Firestop Pillows: Formed mineral fiber pillows.

Color: As selected from manufacturer’s full range of colors.

212 FIRESTOPPING ACCESSORIES

A

Primer: Type recommended by firestopping manufacturer for specific substrate
surfaces and suitable for required fire ratings.

Dam Material: Permanent:

1. Mineral fiberboard.
2. Mineral fiber matting.
3. Sheet metal.

Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams,
and other devices required to position and retain materials in place.

General:
1. Furnish UL listed products.
2. Select products with rating not less than rating of wall or floor being penetrated.

Non-Rated Surfaces:

1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or
ceiling plates for covering openings in occupied areas where piping is exposed.
2. For exterior wall openings below grade, furnish mechanical sealing device to

continuously fill annular space between piping and cored opening or water-
stop type wall sleeve.

PART 3 - EXECUTION

3.01  EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions
before starting work.
B. Verify openings are ready to receive sleeves.
C. Verify openings are ready to receive firestopping.
HANGERS AND SUPPORTS FOR
2025 HVAC UPGRADES HVAC PIPING AND EQUIPMENT

D116 MURPHY ES AND ROUND LAKE MS SECTION 230529 - 10



3.02 PREPARATION

A

nmm o o

Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter
affecting bond of firestopping material.

Remove incompatible materials affecting bond.

Install backing or damming materials to arrest liquid material leakage.
Obtain permission from Architect before using powder-actuated anchors.
Do not drill or cut structural members.

Obtain permission from Architect and Structural Engineer before drilling or cutting
structural members.

3.03 INSTALLATION - INSERTS

A. Install inserts for placement in concrete forms.

B. Install inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches
and larger.

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

E. Where inserts are omitted, drill through concrete slab from below and provide through-
bolt with recessed square steel plate and nut above slab.

3.04 INSTALLATION - PIPE HANGERS AND SUPPORTS

A. Install in accordance with ASME B31.1.

B. Support horizontal piping as scheduled.

C. Install hangers with minimum 1/2 inch space between finished covering and adjacent
work.

D. Place hangers within 12 inches of each horizontal elbow.

E. Use hangers with 1-1/2 inch minimum vertical adjustment.

F. Support vertical piping at every floor.

G. Where piping is installed in parallel and at same elevation, provide multiple pipe or
trapeze hangers.

H. Support riser piping independently of connected horizontal piping.

l. Provide copper plated hangers and supports for copper piping.

J. Design hangers for pipe movement without disengagement of supported pipe.
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Prime coat exposed steel hangers and supports. Hangers and supports located in
crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

Provide clearance in hangers and from structure and other equipment for installation
of insulation. Refer to Section 22 07 00.

3.05 INSTALLATION - EQUIPMENT BASES AND SUPPORTS

A

Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6
inches beyond supported equipment. Refer to Section 03 30 00.

Using templates furnished with equipment, install anchor bolts, and accessories for
mounting and anchoring equipment.

Construct supports of steel members. Brace and fasten with flanges bolted to
structure.

Provide rigid anchors for pipes after vibration isolation components are installed. Refer
to Section 23 05 48.

3.06 INSTALLATION - FLASHING

A.

Provide flexible flashing and metal Counterflashing where piping and ductwork
penetrate weather or waterproofed walls, floors, and roofs.

Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms
for sound control.

Provide curbs for roof installations 14 inches minimum high above roofing surface.
Flash and counter-flash with sheet metal; seal watertight. Attach Counterflashing to
equipment and lap base flashing on roof curbs. Flatten and solder joints.

Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars
above roof jacks. Screw vertical flange section to face of curb.

3.07 INSTALLATION - SLEEVES

A. Exterior watertight entries: Seal with mechanical sleeve seals.

B. Set sleeves in position in forms. Provide reinforcing around sleeves.

C. Size sleeves large enough to allow for movement due to expansion and contraction.
Provide for continuous insulation wrapping.

D. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves.

E. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between
pipe or duct and adjacent work with firestopping insulation and caulk airtight. Provide
close fitting metal collar or escutcheon covers at both sides of penetration.

F. Install chrome plated steel or stainless steel escutcheons at finished surfaces.
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3.08 INSTALLATION - FIRESTOPPING

A. Install material at fire rated construction perimeters and openings containing
penetrating sleeves, piping, ductwork, and other items, requiring firestopping.

B. Apply primer where recommended by manufacturer for type of firestopping material
and substrate involved, and as required for compliance with required fire ratings.

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke
rating to uniform density and texture.

D Compress fibered material to maximum 40 percent of its uncompressed size.
E Place intumescent coating in sufficient coats to achieve rating required.
F. Remove dam material after firestopping material has cured.
G Fire Rated Surface:
1. Seal opening at floor, wall, partition, and ceiling as follows:

a. Install sleeve through opening and extending beyond minimum of 1
inch on both sides of building element.

b. Size sleeve allowing minimum of 1 inch void between sleeve and
building element.

C. Pack void with backing material.

d. Seal ends of sleeve with UL listed fire resistive silicone compound to
meet fire rating of structure penetrated.

H. Non-Rated Surfaces:

1. Seal opening through non-fire rated wall, partition floor, and ceiling roof
opening as follows:

a. Install sleeve through opening and extending beyond minimum of 1
inch on both sides of building element.
b. Size sleeve allowing minimum of 1 inch void between sleeve and
building element.
C. Install type of firestopping material recommended by manufacturer.
2. Install escutcheons, floor plates or ceiling plates where conduit, penetrates

non-fire rated surfaces in occupied spaces. Occupied spaces include rooms
with finished ceilings and where penetration occurs below finished ceiling.

3. Exterior wall openings below grade: Assemble rubber links of mechanical
sealing device to size of piping and tighten in place, in accordance with
manufacturer's instructions.

4. Interior partitions: Apply sealant to both sides of penetration to completely fill
annular space between sleeve and conduit.

3.09 FIELD QUALITY CONTROL

A. Section 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing,
adjusting, and balancing.
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B. Inspect installed firestopping for compliance with specifications and submitted
schedule.

3.10 CLEANING
A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for cleaning.
B. Clean adjacent surfaces of firestopping materials.

3.11  PROTECTION OF FINISHED WORK

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting
finished Work.

B. Protect adjacent surfaces from damage by material installation.
3.12 SCHEDULES
A. Copper and Steel Pipe Hanger Spacing:

Copper Tubing Steel Pipe  Copper Tubing  Steel Pipe

Maximum HangerMaximum Hanger Rod Hanger Rod

Pipe Size Spacing Hanger Diameter Diameter
Inches Feet Spacing Feet Inches Inches
1/2 5 7 3/8 3/8

3/4 5 7 3/8 3/8

1 6 7 3/8 3/8

1-1/4 7 7 3/8 3/8

1-1/2 8 9 3/8 3/8

2 8 10 3/8 3/8

2-1/2 9 11 1/2 1/2

3 10 12 1/2 1/2

4 12 14 1/2 5/8

5 13 16 1/2 5/8

6 14 17 5/8 3/4

8 16 19 3/4 3/4

10 18 22 3/4 7/8

12 19 23 3/4 7/8

B. Plastic and Ductile Iron Pipe Hanger Spacing:

Maximum Hanger Hanger Rod

Pipe Material Spacing Feet Diameter Inches
ABS (All sizes) 4 3/8
FRP (All Sizes) 4 3/8
Ductile Iron (Note 1)
PVC (All Sizes) 4 3/8
C. Note 1: 20 feet maximum spacing, minimum of one hanger for each pipe section close

to joint behind bell. Provide hanger at each change of direction and each branch
connection. For pipe sizes 6 inches and smaller, subjected to loadings other than
weight of pipe and contents, limit span to maximum spacing for water service steel

pipe.
END OF SECTION
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SECTION 230548
VIBRATION CONTROLS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.01 SUMMARY

A

Section Includes:
1. Vibration isolators.
Related Sections:

1. Section 23 05 16 - Expansion Fittings and Loops for HVAC Piping: Product
requirements for anchors and piping expansion compensation.

2. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment:
Product requirements for pipe hangers and supports.

3. Section 23 05 93 - Testing, Adjusting, and Balancing for HVYAC: Requirements
for sound and vibration measurements performed independent of this section.

4, Section 23 33 00 - Air Duct Accessories: Product requirements for both solid
and flexible duct connectors for duct silencers specified for placement by this
section.

1.02 REFERENCES

A. Air Movement and Control Association International, Inc.:
1. AMCA 300 - Reverberant Room Method for Sound Testing of Fans.
B. American National Standards Institute:
1. ANSI S1.4 - Sound Level Meters.
2. ANSI S1.8 - Reference Quantities for Acoustical Levels.
3. ANSI S$1.13 - Methods for the Measurement of Sound Pressure Levels in Air.
4. ANSI S12.36 - Survey Methods for the Determination of Sound Power Levels
of Noise Sources.
C. Air-Conditioning and Refrigeration Institute:
1. ARI 575 - Method of Measuring Machinery Sound within Equipment Space.
D. American Society of Heating, Refrigerating and:
1. ASHRAE 68 - Laboratory Method of Testing In-Duct Sound Power
Measurement Procedure for Fans.
2. ASHRAE Handbook - HVAC Applications.
E. ASTM International:
1. ASTM E9O0 - Standard Test Method for Laboratory Measurement of Airborne
Sound Transmission Loss of Building Partitions and Elements.
2. ASTM E477 - Standard Test Method for Measuring Acoustical and Airflow
Performance of Duct Liner Materials and Prefabricated Silencers.
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3. ASTM E596 - Standard Test Method for Laboratory Measurement of the Noise
Reduction of Sound-Isolating Enclosures.

Sheet Metal and Air Conditioning Contractors’:

1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

1.03 SUBMITTALS

Section 01 30 00 - Submittal Procedures: Submittal procedures.

Shop Drawings: Indicate inertia bases and locate vibration isolators, with static and
dynamic load on each. Indicate assembly, materials, thickness, dimensional data,
pressure losses, acoustical performance, layout, and connection details for sound
attenuation products fabricated for this project.

Product Data: Submit schedule of vibration isolator type with location and load on
each. Submit catalog information indicating, materials, dimensional data, pressure
losses, and acoustical performance for standard sound attenuation products.

Design Data: Submit calculations indicating maximum room sound levels are not
exceeded.

Test Reports: Indicate dynamic insertion loss and noise generation values of silencers.

Manufacturer's Installation Instructions: Submit special procedures and setting
dimensions. Indicate installation requirements maintaining integrity of sound isolation.

Manufacturer's Certificate: Certify isolators meet or exceed specified requirements.

Manufacturer's Field Reports: Indicate sound isolation installation is complete and in
accordance with instructions.

1.04 CLOSEOUT SUBMITTALS

A.
B.

Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

Project Record Documents: Record actual locations of hangers including attachment
points.

1.05 QUALITY ASSURANCE

A

B.

Perform Work in accordance with AMCA 300, ANSI S1.13 standards and
recommendations of ASHRAE 68.

Maintain one copy of each document on site.

1.06 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.
B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.
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1.07 FIELD MEASUREMENTS

A

Verify field measurements prior to fabrication.

1.08  WARRANTY

A

B.

Section 01 70 00 - Execution and Closeout Requirements: Product warranties and
product bonds.

Furnish five year manufacturer warranty for inertia bases.

1.09 REGULATORY REQUIREMENTS

A

I & ™ m o O w

M.

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01 VIBRATION ISOLATORS

A. Manufacturers:
1. Mason Industries.
2. Amber Booth.
3. Vibration Eliminator.
B. Open Spring Isolators:
1. Spring Isolators:
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a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings
and neoprene coated springs.
b. Code: Color code springs for load carrying capacity.

Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness,
with working deflection between 0.3 and 0.6 of maximum deflection.

Spring Mounts: Furnish with leveling devices, minimum 0.25 inch thick
neoprene sound pads, and zinc chromate plated hardware.

Sound Pads: Size for minimum deflection of 0.05 inch; meet requirements for
neoprene pad isolators.

C. Restrained Spring Isolators:

1.

4.

5.

Spring Isolators:

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings
and neoprene coated springs.
b. Code: Color code springs for load carrying capacity.

Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness,
with working deflection between 0.3 and 0.6 of maximum deflection.

Spring Mounts: Furnish with leveling devices, minimum 0.25 inch thick
neoprene sound pads, and zinc chromate plated hardware.

Sound Pads: Size for minimum deflection of 0.05 inch; meet requirements for
neoprene pad isolators.

Restraint: Furnish mounting frame and limit stops.

D. Closed Spring Isolators:

1.

Spring Isolators:

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings
and neoprene coated springs.
b. Code: Color code springs for load carrying capacity.

Type: Closed spring mount with top and bottom housing separated with
neoprene rubber stabilizers.

Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness,
with working deflection between 0.3 and 0.6 of maximum deflection.
Housings: Incorporate neoprene isolation pad meeting requirements for
neoprene pad isolators, and neoprene side stabilizers with minimum 0.25 inch
clearance.

E. Restrained Closed Spring Isolators:

1.

Spring Isolators:

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings
and neoprene coated springs.
b. Code: Color code springs for load carrying capacity.

Type: Closed spring mount with top and bottom housing separated with
neoprene rubber stabilizers.

VIBRATION CONTROLS FOR
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Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness,
with working deflection between 0.3 and 0.6 of maximum deflection.
Housings: Incorporate neoprene isolation pad meeting requirements for
neoprene pad isolators, and neoprene side stabilizers with minimum 0.25 inch
clearance and limit stops.

Spring Hanger:

1.

3.

4.

Spring Isolators:

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings
and neoprene coated springs.
b. Code: Color code springs for load carrying capacity.

Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness,
with working deflection between 0.3 and 0.6 of maximum deflection.
Housings: Incorporate neoprene isolation pad meeting requirements for
neoprene pad isolators.

Misalignment: Capable of 20 degree hanger rod misalignment.

Neoprene Pad Isolators:

1.

Rubber or neoprene-waffle pads.

a. 30 durometer.

b. Minimum 1/2 inch thick.

C Maximum loading 40 psi.

d Height of ribs: not to exceed 0.7 times width.

Configuration: 1/2 inch thick waffle pads bonded each side of 1/4 inch thick
steel plate.

Rubber Mount or Hanger: Molded rubber designed for 0.5 inches deflection with
threaded insert.

PART 3 - EXECUTION

3.01

3.02

3.03

2025 HVAC UPGRADES

EXAMINATION

A

Verify equipment, ductwork and piping is installed before work in this section is started.

EXISTING WORK

A. Provide access to existing piping and ductwork and other installations remaining active
and requiring access.

B. Extend existing piping and ductwork installations using materials and methods
compatible with existing electrical installations.

INSTALLATION

A. Lag ductwork, where indicated by wrapping with insulation and covering. Apply

covering to be airtight. Do not attach covering rigidly to ductwork.

VIBRATION CONTROLS FOR
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H.

Install isolation for motor driven equipment. Isolators shall be calculated and selected
by equipment manufacturer and spring isolator provider.

Adjust equipment level.
Install spring hangers without binding.

On closed spring isolators, adjust so side stabilizers are clear under normal operating
conditions.

Prior to making piping connections to equipment with operating weights substantially
different from installed weights, block up equipment with temporary shims to final
height. When full load is applied, adjust isolators to load to allow shim removal.

Support piping connections to isolated equipment resiliently as follows:

Up to 4 inch Diameter: First three points of support.

5 to 8 inch Diameter: First four points of support.

10 inch Diameter and Over: First six points of support.

Select three hangers closest to vibration source for minimum 1.0 inch static
deflection or static deflection of isolated equipment. Select remaining isolators
for minimum 1.0 inch static deflection or 1/2 static deflection of isolated
equipment.

PO~

Support duct silencers rigidly to ductwork.

3.04 FIELD QUALITY CONTROL

A

Inspect isolated equipment after installation and submit report. Include static
deflections.

After start-up, final corrections and balancing of systems take octave band sound
measurements over full audio frequency range in areas adjacent to mechanical
equipment rooms, duct and pipe shafts, and other critical locations. Provide one-third
octave band measurements of artificial sound sources in areas indicated as having
critical requirements. Submit complete report of test results including sound curves.

END OF SECTION

VIBRATION CONTROLS FOR
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SECTION 230553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.01  SUMMARY
A. Section Includes:
1. Nameplates.
2. Tags.
3. Pipe markers.
4. Labels.
1.02 REFERENCES

A. American Society of Mechanical Engineers:

1. ASME A13.1 - Scheme for the Identification of Piping Systems.
1.03 SUBMITTALS

A. Section 01 30 00 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit manufacturers catalog literature for each product required.

C. Shop Drawings: Submit list of wording, symbols, letter size, and color coding for
mechanical identification and valve chart and schedule, including valve tag number,
location, function, and valve manufacturer's name and model number.

D. Manufacturer's Installation Instructions: Indicate installation instructions, special
procedures, and installation.

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.04 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of tagged valves; include valve
tag numbers.

1.05 QUALITY ASSURANCE

A. Conform to ASME A13.1 for color scheme for identification of piping systems and

accessories.
1.06 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.

IDENTIFICATION FOR HVAC
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1.07 FIELD MEASUREMENTS

A

Verify field measurements prior to fabrication.

1.08 REGULATORY REQUIREMENTS

A

I &G m m O O w

M.

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01 NAMEPLATES

A. Manufacturers:
1. Craftmark Identification Systems.
2. Safety Sign Co.
3. Seton Identification Products.
B. Product Description: Laminated three-layer plastic with engraved (see drawings for
color) letters on light contrasting background color.
2.02 TAGS
A. Plastic Tags:
1. Manufacturers:
a. Craftmark Identification Systems.
IDENTIFICATION FOR HVAC
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b. Safety Sign Co.
C. Seton Identification Products.

Laminated three-layer plastic with engraved letters on light contrasting
background color. Tag size minimum 1-1/2 inches diameter. See drawings for
color.

B. Metal Tags:

1.

Manufacturers:

a. Craftmark Identification Systems.
b. Safety Sign Co.

C. Seton ldentification Products.

Brass with stamped letters; tag size minimum 1-1/2 inches diameter with
finished edges.

2.03 PIPE MARKERS

2.04

A. Color and Lettering: Conform to ASME A13.1.

B. Plastic Pipe Markers:

1. Manufacturers:

a. Craftmark Identification Systems.
b. Safety Sign Co.
C. Seton Identification Products.

2. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or
pipe covering. Larger sizes may have maximum sheet size with spring
fastener.

LABELS
A. Manufacturers:

1. Craftmark |dentification Systems.

2. Safety Sign Co.

3. Seton Identification Products.

B. Description: Laminated Mylar, size 1.9 x 0.75 inches, adhesive backed with printed
identification.

PART 3 - EXECUTION

3.01  PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.
IDENTIFICATION FOR HVAC
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3.02 INSTALLATION

A.
B.

Install identifying devices after completion of coverings and painting.
Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.

Install labels with sufficient adhesive for permanent adhesion and seal with clear
lacquer. For unfinished canvas covering, apply paint primer before applying labels.

Install tags using corrosion resistant chain. Number tags consecutively by location.

Identify multi-zone rooftop unit, furnaces, air cooled condensing units, boilers, pumps,
etc. with plastic nameplates.

Identify control panels and major control components outside panels with plastic
nameplates.

Identify valves in main and branch piping with tags.

Identify roof mounted gas piping, concealed or exposed, with plastic pipe markers.
Identify service, flow and direction. Install in clear view and align with axis of piping.
Locate identification not to exceed 20 feet on straight runs including risers and drops,
adjacent to each valve and tee, at each side of penetration of structure or enclosure,
and at each obstruction.

3.03 SCHEDULES

A

Identification:
1. See drawings for details.

Contractor shall provide an 8-1/2 x 11 valve chart and schedule in aluminum frame
with clear plastic shield. Install at location directed by owner.

END OF SECTION
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SECTION 230590
TESTING OF PIPING

PART 1 - GENERAL

1.01

1.02

SUMMARY
A. Section Includes:
1. Natural Gas Piping.

2. Refrigerant Piping.
3. Hot Water Piping.

B. Related Sections:

1. Section 23 21 13 - HVAC Piping.
2. Section 23 23 00 - Refrigerant Piping.

REGULATORY REQUIREMENTS

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)

Conform to (IECC) International Energy Conservation Code. (2024)

r 6 mm o o w >

Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

o

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)
M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the

purpose specified and indicated.
ARI

0. ASME
NFPA

PART 2 - PRODUCTS (Not Used)
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PART 3 - EXECUTION

3.01 GENERAL

A

Before final acceptance of all piping system, all systems must be tested in accordance
with the schedule and prove to be free of leaks.

Perform tests under observation of Architect/Engineer.

Underground systems shall be tested prior to backfilling.

Remove, replace or satisfactorily repair defective work revealed by tests.
Make piping repairs with new materials; caulking of screwed joints or pin holes
is not permitted.

Furnish all test equipment and materials for testing.

Owner to furnish water for testing and flushing.

PON~

o o

3.02 TESTING MATERIAL

A.

Testing Medium:

1. Hydrostatic Testing Medium: Clean Water.
2. Pneumatic Testing Medium: Clean compressed air.

Pressure Testing Gauges: ANSI B40.1, Grade AA; minimum 6 inch diameter dial with
scale divisions equal or less than maximum allowable pressure drop.

3.03 TESTING SYSTEMS

A. Air Test:

1. When tests are made with air, apply minimum 5 psi with force pump and

maintain 1 hour with no leakage apparent.
B. Hydrostatic and Pneumatic Testing Requirements:

1. Pressure to be raised gradually to given value; then block off tight at source.
Allowable Pressure Drop: Maximum amount scheduled during corresponding
minimum time interval.

a. Visually examine all joints during test.

3. Upon successful completion and test approval, relieve piping of pressure,
drain, put into normal operation except for potable water to be sterilized before
placing in service.

C. Hydrostatic and Pneumatic Testing Schedule:
Maximum
Normal Hydrostatic  Pneumatic  Allowable
Work Test Test Pressure Minimum
Pressure Pressure Pressure Drop Test Time

Service psig psig psig psig Hours

Fuel:

Natural Gas To 25 --- 100 0 8

Cooling:

Refrigerant To 290 --- 300 0 4

2025 HVAC UPGRADES TESTING OF PIPING
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Maximum

Normal Hydrostatic = Pneumatic  Allowable
Work Test Test Pressure Minimum
Pressure Pressure Pressure Drop Test Time
Service psig psig psig psig Hours
Hot Water To 100 150 --- 2 2
3.04 CLEANING AND ADJUSTING
A. Cleaning: Thoroughly clean all parts of the piping installation at completion of work.

1. Remove grease, metal cutting and sludge form all equipment, pipes, valves all
fittings.

2. Repair all stoppages, discoloration or other damage to finish, furnishings or
parts of building that are due to Contractor’s failure to properly clean piping
system.

B. Adjusting:

1. Adjust control devices for proper operation.

2. Demonstrate to Architect/Engineer satisfactory operation following adjustment.

3. Readjust or replace all items not functioning properly.

END OF SECTION
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SECTION 230593
TESTING, ADJUSTING AND BALANCING FOR HVAC

PART 1 - GENERAL

1.01  SUMMARY
A. Section Includes:
1. Testing, adjusting, and balancing of air systems.
2. Testing, adjusting, and balancing of hydronic and refrigerating systems.
3. Measurement of final operating condition of HYAC systems.
B. Related Sections:
1. Section 23 09 23 - Direct-Digital Control System for HVAC: Requirements for
coordination between DDC system and testing, adjusting, and balancing work.
2. Section 23 09 93 - Sequence of Operations for HVAC Controls: Sequences of
operation for HYAC equipment.
1.02 REFERENCES

A. Associated Air Balance Council:

1. AABC MN-1 - National Standards for Testing and Balancing Heating,
Ventilating, and Air Conditioning Systems.

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:

1. ASHRAE 111 - Practices for Measurement, Testing, Adjusting and Balancing
of Building Heating, Ventilation, Air-Conditioning and Refrigeration Systems.

C. Natural Environmental Balancing Bureau:

1. NEBB - Procedural Standards for Testing, Adjusting, and Balancing of
Environmental Systems.
1.03 SUBMITTALS

A. Section 01 30 00 - Submittal Procedures: Submittal procedures.

B. Prior to commencing Work, submit proof of latest calibration date of each instrument.

C. Test Reports: Indicate data on AABC MN-1 National Standards for Total System
Balance forms containing information indicated in Schedules.

D. Field Reports: Indicate deficiencies preventing proper testing, adjusting, and balancing
of systems and equipment to achieve specified performance.

E. Prior to commencing Work, submit report forms or outlines indicating adjusting,
balancing, and equipment data required. Include detailed procedures, agenda, sample
report forms and copy of AABC National Project Performance Guaranty.

F. Submit draft copies of report for review prior to final acceptance of Project.

TESTING, ADJUSTING AND
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G. Furnish reports in soft cover, letter size, 3-ring binder manuals, complete with table of
contents page and indexing tabs, with cover identification at front and side. Include set
of reduced drawings with air outlets and equipment identified to correspond with data
sheets, and indicating thermostat locations.

1.04 ACCEPTABLE BALANCING CONTRACTORS

A. Aero Test and Balance.

B. Mechanical Test and Balance.
C. Superior Test and Balance.

D. Professional System Analysis.

1.05 CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of flow measuring stations,
balancing valves and rough setting.

C. Operation and Maintenance Data: Furnish final copy of testing, adjusting, and
balancing report inclusion in operating and maintenance manuals.

1.06 QUALITY ASSURANCE

A. Perform Work in accordance with AABC MN-1 National Standards for Field
Measurement and Instrumentation, Total System Balance, ASHRAE 111, NEBB
Procedural Standards for Testing, Balancing and Adjusting of Environmental Systems.

B. Maintain one copy of each document on site.

C. Prior to commencing Work, calibrate each instrument to be used. Upon completing
Work, recalibrate each instrument to assure reliability.

1.07 SEQUENCING
A. Section 01 10 00 - Summary: Work sequence.

B. Sequence balancing between completion of systems tested and Date of Substantial
Completion.

1.08 SCHEDULING

A. Schedule and provide assistance in final adjustment and test of life safety and smoke
evacuation system with Fire Authority.

1.09 REGULATORY REQUIREMENTS
A. Conform to Health/Life Safety Code for Public Schools.
B. Conform to (IMC) International Mechanical Code. (2024)

C. Conform to (IBC) International Building Code. (2024)
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D. Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)

E. Conform to State of lllinois Plumbing Code.

F. Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)

G. Conform to (IECC) International Energy Conservation Code. (2024)

H. Conform to (IFGC) International Fuel Gas Code. (2024)

l. Conform to (IPMC) International Property Maintenance Code. (2024)

J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL

Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)
M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the

purpose specified and indicated.
PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION
3.01  EXAMINATION

A. Verify systems are complete and operable before commencing work. Verify the
following:
1. Systems are started and operating in safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place. If required, install temporary media in

addition to final filters.
5 Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8 Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Service and balancing valves are open.

3.02 PREPARATION

A. Furnish instruments required for testing, adjusting, and balancing operations.
B. Make instruments available to Architect/Engineer to facilitate spot checks during
testing.

TESTING, ADJUSTING AND
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3.03

INSTALLATION TOLERANCES

A.
B.

C.

Air Handling Systems: Adjust to within plus or minus 10 percent of design.

Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of
design to space. Adjust outlets and inlets in space to within plus or minus 10 percent
of design.

Hydronic Systems: Adjust to within plus or minus 10 percent of design.

3.04 ADJUSTING

A

Section 01 70 00 - Execution and Closeout Requirements: Testing, adjusting, and
balancing.

Verify recorded data represents actual measured or observed conditions.

Permanently mark settings of valves, dampers, and other adjustment devices allowing
settings to be restored. Set and lock memory stops.

After adjustment, take measurements to verify balance has not been disrupted. If
disrupted, verify correcting adjustments have been made.

Report defects and deficiencies noted during performance of services, preventing
system balance.

Leave systems in proper working order, replacing belt guards, closing access doors,
closing doors to electrical switch boxes, and restoring thermostats to specified
settings.

At final inspection, recheck random selections of data recorded in report. Recheck
points or areas as selected and witnessed by Owner.

Check and adjust systems approximately six months after final acceptance and submit
report.

3.05 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to obtain required or design supply, return,
and exhaust air quantities.

B. Make air quantity measurements in main ducts by Pitot tube traverse of entire cross
sectional area of duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from
objectionable drafts.

E. Use volume control devices to regulate air quantities only to extent adjustments do not
create objectionable air motion or sound levels. Effect volume control by using volume
dampers located in ducts.
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Vary total system air quantities by adjustment of fan speeds. Provide sheave drive
changes to vary fan speed. Vary branch air quantities by damper regulation.

Provide system schematic with required and actual air quantities recorded at each
outlet or inlet.

Measure static air pressure conditions on air supply units, including filter and coil
pressure drops, and total pressure across fan. Make allowances for 50 percent loading
of filters.

Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for
design conditions.

Measure temperature conditions across outside air, return air, and exhaust dampers
to check leakage.

At modulating damper locations, take measurements and balance at extreme
conditions. Balance variable volume systems at maximum airflow rate, full cooling, and
at minimum airflow rate, full heating.

3.06 SCHEDULES

A. Equipment Requiring Testing, Adjusting, and Balancing:
1. Fans.
2. Air Inlets and Outlets.
3. Air Cooled Condensing Unit.
4. Duct Leak Test.
5. Rooftop Units.
6. Pumps.
B. Report Forms
1. Title Page:
a. Name of Testing, Adjusting, and Balancing Agency
b. Address of Testing, Adjusting, and Balancing Agency
C. Telephone and facsimile numbers of Testing, Adjusting, and Balancing
Agency
d. Project name
e. Project location
f. Project Architect
g. Project Engineer
h. Project Contractor
i. Project altitude
j. Report date
2. Summary Comments:
a. Design versus final performance
b. Notable characteristics of system
C. Description of systems operation sequence
d. Summary of outdoor and exhaust flows to indicate building
pressurization
TESTING, ADJUSTING AND
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e. Nomenclature used throughout report
f. Test conditions

3. Instrument List:

Instrument
Manufacturer
Model number
Serial number
Range
Calibration date

~P0o0TD

4, Electric Motors:

Manufacturer

Model/Frame

HP/BHP and kW

Phase, voltage, amperage; nameplate, actual, no load
RPM

Service factor

Starter size, rating, heater elements

Sheave Make/Size/Bore

S@ "0 a0 T

5. Air Cooled Condensing Unit:

Identification/number

Location

Manufacturer

Model number

Serial number

Entering DB air temperature, design and actual
Leaving DB air temperature, design and actual
Number of compressors

S@ "0 a0 T

6. Cooling Coil Data:

Identification/number

Location

Service

Manufacturer

Air flow, design and actual

Entering air DB temperature, design and actual
Entering air WB temperature, design and actual
Leaving air DB temperature, design and actual
Leaving air WB temperature, design and actual
Saturated suction temperature, design and actual
Air pressure drop, design and actual

AT T SQ@T0a0 0D

7. Heating Coil Data:

a. Identification/number
b. Location
C. Service
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Manufacturer

Air flow, design and actual

Entering air temperature, design and actual
Leaving air temperature, design and actual
Air pressure drop, design and actual

8. Exhaust Fan Data:

XT T TQ 0000

Location

Manufacturer

Model number

Serial number

Air flow, specified and actual
Total static pressure (total external), specified and actual
Inlet pressure

Discharge pressure

Sheave Make/Size/Bore
Number of Belts/Make/Size
Fan RPM

9. Air Distribution Test Sheet:

R e

Air terminal number
Room number/location
Terminal type

Terminal size

Area factor

Design velocity

Design air flow

Test (final) velocity

Test (final) air flow
Percent of design air flow

10. Duct Leak Test:

~0 Q0T

2025 HVAC UPGRADES

Description of ductwork under test

Duct design operating pressure

Duct design test static pressure

Duct capacity, air flow

Maximum allowable leakage duct capacity times leak factor
Test apparatus:

1) Blower

2) Orifice, tube size
3) Orifice size

4) Calibrated

Test static pressure
Test orifice differential pressure
Leakage

TESTING, ADJUSTING AND
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11. Air Moving Equipment:

S3TATTS@T0 a0 T

12.

Py
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Location

Manufacturer

Model number

Serial number
Arrangement/Class/Discharge
Air flow, specified and actual

Return air flow, specified and actual
Outside air flow, specified and actual

Total static pressure (total external), specified and actual

Inlet pressure

Discharge pressure
Sheave Make/Size/Bore
Number of Belts/Make/Size
Fan RPM

Air/Outside Air Data:

Identification/location

Design air flow

Actual air flow

Design return air flow

Actual return air flow

Design outside air flow
Actual outside air flow

Return air temperature
Outside air temperature
Required mixed air temperature
Actual mixed air temperature
Design outside/return air ratio
Actual outside/return air ratio

13. Pump Data:

TARTTSQ@m0 o000

2025 HVAC UPGRADES

Identification/number
Manufacturer
Size/model

Impeller

Service

Design flow rate, pressure drop, BHP and kW
Actual flow rate, pressure drop, BHP and kW

Discharge pressure
Suction pressure
Total operating head pressure

Shut off, discharge and suction pressures

Shut off, total head pressure

D116 MURPHY ES AND ROUND LAKE MS
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14. Duct Traverse:

System zone/branch
Duct size

Area

Design velocity
Design air flow

Test velocity

Test air flow

Duct static pressure
Air temperature

Air correction factor

T T S@mo o0y

END OF SECTION
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PART 1 - GENERAL
1.01 SUMMARY

SECTION 230700
HVAC INSULATION

A. Section Includes:

1.
2.

HVAC piping insulation, jackets and accessories.
HVAC ductwork insulation, jackets, and accessories.

1.02 REFERENCES

A. ASTM International:

1.

ASTM A167 - Standard Specification for Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and Strip.

2. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet
and Plate.

3. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating
Cement.

4. ASTM C449/C449M - Standard Specification for Mineral Fiber Hydraulic-
Setting Thermal Insulating and Finishing Cement.

5. ASTM C534 - Standard Specification for Preformed Flexible Elastomeric
Cellular Thermal Insulation in Sheet and Tubular Form.

6. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation.

7. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal
Insulation for Commercial and Industrial Applications.

8. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal
Insulation.

9. ASTM C585 - Standard Practice for Inner and Outer Diameters of Rigid
Thermal Insulation for Nominal Sizes of Pipe and Tubing (NPS System).

10. ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular
Polyisocyanurate Thermal Insulation.

11. ASTM C921 - Standard Practice for Determining the Properties of Jacketing
Materials for Thermal Insulation.

12. ASTM C1071 - Standard Specification for Thermal and Acoustical Insulation
(Glass Fiber, Duct Lining Material).

13. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor
Retarders for Thermal Insulation.

14. ASTM C1290 - Standard Specification for Flexible Fibrous Glass Blanket
Insulation Used to Externally Insulate HVAC Ducts.

15. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

16. ASTM D4637 - Standard Specification for EPDM Sheet Used in Single-Ply
Roof Membrane.

17. ASTM E84 - Standard Test Method for Surface Burning Characteristics of
Building Materials.

18. ASTM E96 - Standard Test Methods for Water Vapor Transmission of
Materials.

19. ASTM E162 - Standard Test Method for Surface Flammability of Materials
Using a Radiant Heat Energy Source.
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20. ASTM E2336 - Standard Test Methods for Fire Resistive Grease Duct
Enclosure Systems.

B. Sheet Metal and Air Conditioning Contractors’:
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.
C. National Fire Protection Association:
1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of
Building Materials.
D. Underwriters Laboratories Inc.:
1. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
2. UL 1978 - Standard for Safety for Grease Ducts.
1.03 SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Submittal procedures.
B. Product Data: Submit product description, thermal characteristics and list of materials
and thickness for each service, and location.
C. Manufacturer's Installation Instructions: Submit manufacturers published literature
indicating proper installation procedures.
D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
E. Field Applied Grease Duct Fire Rated Enclosure: Provide ICC-ES ESR report.
1.04 QUALITY ASSURANCE
A. Test pipe insulation for maximum flame spread index of 25 and maximum smoke
developed index of not exceeding 50 in accordance with ASTM E84, UL 723, and
NFPA 255.
B. Pipe insulation manufactured in accordance with ASTM C585 for inner and outer
diameters.
C. Factory fabricated fitting covers manufactured in accordance with ASTM C450.
1.05 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.
B. Applicator: Company specializing in performing Work of this section with minimum
three years documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING
A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling,
storing, and protecting products.
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Accept materials on site in original factory packaging, labeled with manufacturer's
identification, including product density and thickness.

Protect insulation from weather and construction traffic, dirt, water, chemical, and
damage, by storing in original wrapping.

1.07 ENVIRONMENTAL REQUIREMENTS

A

Section 016000 - Product Requirements: Environmental conditions affecting
products on site.

Install insulation only when ambient temperature and humidity conditions are within
range recommended by manufacturer.

1.08 FIELD MEASUREMENTS

A

Verify field measurements prior to fabrication.

1.09 REGULATORY REQUIREMENTS

A. Conform to Health/Life Safety Code for Public Schools.

B. Conform to (IMC) International Mechanical Code. (2024)

C. Conform to (IBC) International Building Code. (2024)

D. Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)

E. Conform to State of lllinois Plumbing Code.

F. Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)

G. Conform to (IECC) International Energy Conservation Code. (2024)

H. Conform to (IFGC) International Fuel Gas Code. (2024)

l. Conform to (IPMC) International Property Maintenance Code. (2024)

J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.
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PART 2 - PRODUCTS
2.01 PIPING INSULATION

A. TYPE P1: Glass Fiber.

1. Manufacturers:
a. Owens Corning Fiberglass.
b. Knauf.
C. Certainteed Corp.
d. Mansville.
e. Armstrong.
2. Insulation: ASTM C547; rigid molded, noncombustible.
a. 'K' Value: ASTM C335, 0.24 at 75 degrees F.
b. Minimum Service Temperature: 0 degrees F.
C. Maximum Service Temperature: 250 degrees F.
d. Maximum Moisture Absorption: 0.2 percent by volume.
3. Vapor Barrier Jacket:

a. ASTM C921, white kraft paper reinforced with glass fiber yarn and
bonded to aluminized film.

b. Moisture Vapor Transmission: ASTM E96; 0.02 perm inches.

C. Secure with self-sealing longitudinal laps and butt strips.

d. Secure with outward clinch expanding staples and vapor barrier mastic.

4. Tie Wire: 18 gage stainless steel with twisted ends on maximum 12 inch
center.
5. Vapor Barrier Lap Adhesive:

a. Compatible with insulation.
6. Insulating Cement/Mastic:
a. Manufacturers:
1) Fibrex.
2) Dabco.

b. ASTM C195; hydraulic setting on mineral wool.
B. TYPE P-2: EPDM Elastomeric Cellular Insulation.

1. Acceptable Manufacturers:
a. Aeroflex/Aerocel.
b. Armacell.

C. K-Flex/Echo.
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2. Insulation:

a.

Insulation material shall be an EPDM rubber, flexible, closed-cell
elastomeric insulation in tubular form. The product will be tested for
and meet or exceed the requirements defined in ASTM C534.

EPDM elastomeric insulation material shall be manufactured without
the use of CFC’s, HFC’s or HCFC'’s.

EPDM elastomeric insulation shall have a flame-spread index of 25 or
less and a smoke-developed index of 50 or less when tested in
accordance with ASTM E84, for all products through 2” thickness.
Product to be suitable for use from -297°F to 257°F continuous service
temperature, per ASTM C411.

EPDM elastomeric insulation shall have a maximum thermal
conductivity of 0.245 Btu-in./h/ft2-°F at a 75°F mean temperature when
tested in accordance with ASTM C177 or ASTM C518.

EPDM elastomeric insulation shall have a maximum water vapor
transmission of 0.03 perm-inches when tested in accordance with
ASTM E96, Procedure A, latest revision.

Product must exhibit long-term UV resistance, when unfinished in
outdoor installations, per ASTM G7 and ASTM G90.

EPDM elastomeric insulation must not contribute to external stress
corrosion cracking as when tested by ASTM C692.

Longitudinal joints shall have factory applied lap tape.

OFF-WHITE COLOR WHEN USED FOR HOT-CHILLED WATER.
STANDARD BLACK COLOR WHEN USED FOR REFRIGERANT
PIPING.

3. Adhesives, Tapes, and Finishes:

a.

b.

Adhesives shall be the insulation manufacturer’s recommended contact
adhesive: Aerocel Aeroseal or approved equal.

Seaming tape to be 15-mil EPDM rubber with acrylic adhesive: Aerocel
Protape or approved equal. Longitudinal seam closure is to be Stay-
Seal with Protape and butting sections are to be glued with Aeroseal
adhesive (or approved equal adhesives). Closures must provide water
and water vapor tight seal when tested in accordance with ASTM D
3816. VOC content must be no more than 1.3% when tested in
accordance with ASTM D 3960. Closures must be capable of being
sealed at a low temperature of 0°F. Closures must be kept free of dust,
dirt, moisture, lubricants and other contaminants.

Elbows, “P” traps, and Tees with mitered insulation fittings using tubular
EPDM flexible elastomeric insulation sections, color matched to pipe
insulation.

Accessories such as adhesives, mastics and cements shall not detract
from any of the system ratings as specified above.

4. Insulated Pipe Saddles:

a.

b.

2025 HVAC UPGRADES

Insulated pipe saddles will be high-density insulation with an inner lining
of EPDM rubber insulating tape and an EPDM rubber exterior or jacket.
Density of insulation is to be a minimum of 10 Ibs./cu/ ft., with a
compressive strength of 284 P.S.I. or greater, and a k-value of .312 or
lower, usage temperature range of -297°F to 257°F, water absorption
of 5% or less. Exterior jacket is to be 15-mil thick EPDM rubber.
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5. Factory Fabricated Insulating Fitting Covers:

a.

2.02 JACKETS

Insulating fitting covers for 90 degree elbows, tee’s, and 45 degree
elbows, and mechanical grooved fittings will be factory-fabricated
insulating fitting covers. The insulating fitting covers are to be made of
EPDM rubber, with insulation thickness to match material on straight
run piping. Color shall match the straight pipe insulation. Aeroflex USA
Aerdfit insulating fitting covers (or equal).

A. Jacket: Ventureclad insulation jacketing tape-1579CW.

Noakwbdh=

Minimum Service Temperature: -40 degrees F.

Maximum Service Temperature: 248 degrees F.

Moisture Vapor Transmission: ASTM E96; 0.002 perm inches.
Maximum Flame Spread: ASTM E84; 25.

Maximum Smoke Developed: ASTM E84; 50.

Tape joints with 1577CW-E tape.

Stucco embossed.

2.03 DUCTWORK INSULATION

A. TYPE D-1: ASTM C553, flexible, noncombustible blanket.

1. ‘K’ Value: ASTM C518, 0.29 at 75 degrees.
2. Maximum moisture absorption: 0.20 percent by volume.

B. TYPE D-2: ASTM C612, rigid, noncombustible fiberglass duct board.

1. ‘K’ Value: ASTM C518, 0.29 at 75 degrees.

2. Maximum moisture absorption: 0.20 percent by volume.
3. Density: 3 Ib/cu ft.

4. Thickness: 2.

C. TYPE D-3: ASTM C553, flexible, noncombustible fiberglass duct liner.

1. ‘K’ Value: ASTM C518, 0.29 at 75 degrees.
2. Density: 1.5 Ib/cu ft.
3. Maximum velocity on coated air side: 4,000 ft/min.

D. TYPE D-4: ASTM C534, Type |, flexible, closed cell elastomeric insulation sheet.

1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Operating Temperature Range: Minus 70 to 180 degrees F.

2.04 DUCTWORK INSULATION JACKETS

A. Vapor Retarder Jacket:

1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture vapor transmission: ASTM E96; 0.02 perm.
3. Secure with pressure sensitive tape.

2025 HVAC UPGRADES
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Canvas Duct Jacket: UL listed, 6 0z/sq yd, plain weave cotton fabric with fire retardant
lagging adhesive compatible with insulation.

Outdoor Duct Jacket: Ventureclad.

Membrane Duct Jacket: ASTM D4637; Type |, EPDM; non-reinforced, 0.045 inch
thick, 48 inch wide roll; white color.

2.05 DUCTWORK INSULATION ACCESSORIES

A.

I &G ™ m O O w

Vapor Retarder Tape: Kraft paper reinforced with glass fiber yarn and bonded to
aluminized film, with pressure sensitive rubber based adhesive.

Vapor Retarder Lap Adhesive: Compatible with insulation.

Adhesive: Waterproof, ASTM E162 fire-retardant type.

Liner Fasteners: Galvanized steel, self-adhesive pad or welded with press-on head.
Lagging Adhesive: Fire resistive to ASTM E84.

Impale Anchors: Galvanized steel, 12 gage self-adhesive pad.

Adhesives: Compatible with insulation.

Membrane Adhesives: As recommended by membrane manufacturer.

PART 3 - EXECUTION

3.01  EXAMINATION

A

B.

Verify piping, equipment and ductwork has been tested before applying insulation
materials.

Verify surfaces are clean and dry, with foreign material removed and dry.

3.02 INSTALLATION - PIPING SYSTEMS

A. Install materials in accordance with manufacturer's instructions.
B. On exposed piping, locate insulation and cover seams in least visible locations.
C. For insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory applied or field applied.
Insulate fittings, joints, and valves with molded insulation of like material and
thickness as adjacent pipe.
3. PVC fitting covers may be used.
4, Continue insulation through walls, sleeves, pipe hangers, and other pipe
penetrations.
5. Insulate entire system including fittings, valves, unions, flanges, strainers,
flexible connections, pump body and expansion joints.
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D. For insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with vapor barrier, factory applied or field applied.
Insulate fittings, joints, and valves with insulation of like material and thickness
as adjoining pipe.

3. Finish with glass cloth and adhesive.
4. PVC fitting covers may be used.
5. For hot piping water do not insulate flanges and unions at equipment, but bevel

and seal ends of insulation.

E. Insulated cold pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory applied or field applied.
2. Insulate fittings, joints, and valves with molded insulation of like material and

thickness as adjacent pipe.

3. PVC fitting covers may be used.
4. Continue insulation through walls, sleeves, pipe hangers, and other pipe
penetrations.
5. Insulate entire system including fittings, valves, unions, flanges, strainers,
flexible connections, and expansion joints.
F. Inserts and Shields:
1. Application: Piping 1-1/2 inches diameter or larger.
Shields: Galvanized steel between pipe hangers or pipe hanger rolls and
inserts.
3. Insert Location: Between support shield and piping and under the finish jacket.
4. Insert Configuration: Minimum 6 inches long, of same thickness and contour
as adjoining insulation; may be factory fabricated.
5. Insert Material: Provide heavy density insulating material suitable for the
planned temperature range.
G. EPDM Cellular Elastomeric Insulation:
1. Insulating pipe saddles are to be installed at all pipe hanger and clamp

locations. In new construction, saddles are to be installed at the time that
piping is being installed, so that insulation system can be installed in a
continuous manner through the pipe support system.

2. Piping up to 16” inside diameter is to be insulated using preformed pipe
insulation. Piping over 16” inside diameter may be insulated with preformed
pipe insulation or sheet insulation, applied according to manufacturer’s
installation instruction and practices described in the National Commercial and
Industrial Insulation Standards Manual.

3. No additional coating or finish is required for weathering resistance. Coatings
or jacket may be required for aesthetic, damage resistance, or vapor barrier
enhancement purposes.

4. At a minimum, thickness used will be in accordance with the thickness tables
for piping insulation used in the latest version of ASHRAE 90.1. These
thicknesses may or may not sufficient to control condensation. Thickness
required to control condensation may be greater than the recommendations of
ASHRAE E90.1.

5. All longitudinal and butt joints shall have lap tape applied.
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6. Piping, Valves, Fittings:

a. All piping, valves, and fittings scheduled to be insulated shall have all
insulation applied in strict accordance with manufacturer’s installation
instructions, and practices described in the National Commercial and
Industrial Insulation Standards Manual. Manufacturer’s installation
guidelines and instruction will be used if conflicts exist.

Finish insulation at supports, protrusions, and interruptions.

All fittings in fiberglass covered systems: Elbows, tees, valve bodies etc. shall be
insulated with blanket insulation with equivalent thickness as the surrounding pipe and
finished with PVC jackets.

Provide insulated valve and thermometer extensions as required for the specified pipe
insulation thickness.

Exterior hot and chilled water pipes shall be covered with polyisocyanourate rigid foam.
At a minimum, installation shall follow manufacturer’s guidelines. Longitudinal seams
and an additional strip of ventureclad tape must be applied.

High density foam must be below each hanger and shall be able to support the weight
of the piping system.

Interior chilled water piping and fittings shall be covered with phenolic foam insulation.

At all fittings, provide a removable vinyl jacketed cover with Velcro seams and elastic
ends around all valves in pipe mains shown on drawings in chilled temperature piping.

3.03 INSTALLATION - DUCTWORK SYSTEMS

A. Duct dimensions indicated on Drawings are finished inside dimensions.
B. Insulated ductwork conveying air below ambient temperature:
1. Provide insulation with vapor retarder jackets.
2. Finish with tape and vapor retarder jacket.
3 Continue insulation through walls, sleeves, hangers, and other duct
penetrations.
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible
connections, and expansion joints.
C. Insulated ductwork conveying air above ambient temperature:
1. Provide with or without standard vapor retarder jacket.
2. Insulate fittings and joints. Where service access is required, bevel and seal
ends of insulation.
D. External Glass Fiber Duct Insulation:
1. Secure insulation with vapor retarder with wires and seal jacket joints with
vapor retarder adhesive or tape to match jacket.
2. Secure insulation without vapor retarder with staples, tape, or wires.
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3. Install without sag on underside of ductwork. Use adhesive or mechanical
fasteners where necessary to prevent sagging. Lift ductwork off trapeze
hangers and insert spacers.

4. Seal vapor retarder penetrations by mechanical fasteners with vapor retarder
adhesive.
5. Stop and point insulation around access doors and damper operators to allow

operation without disturbing wrapping.

Duct and Plenum Liner:

1. Adhere insulation with adhesive for 100 percent coverage.

2. Secure insulation with mechanical liner fasteners. Comply with SMACNA
Standards for spacing.

3. Seal and smooth joints. Seal and coat transverse joints.

4. Seal liner surface penetrations with adhesive.

5. Cut insulation for tight overlapped corner joints. Support top pieces of liner at

edges with side pieces.

3.04 INSTALLATION - EQUIPMENT

A.

B
C.
D

Install materials in accordance with manufacturer's instructions.
Do not insulate factory insulated equipment.
On exposed equipment, locate insulation and cover seams in least visible locations.

Apply insulation close to equipment by grooving, scoring, and beveling insulation.
Secure insulation to equipment with studs, pins, clips, adhesive, wires, or bands.

Fill joints, cracks, seams, and depressions with bedding compound to form smooth
surface.

For insulated equipment containing fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory applied or field
applied.
2. Finish with glass cloth and adhesive.

Finish insulation at supports, protrusions, and interruptions.

Do not insulate over nameplate or ASME stamps. Bevel and seal insulation around
such.

Install insulation for equipment requiring access for maintenance, repair, or cleaning,
in such a manner that it can be easily removed and replaced without damage.

Exterior chilled water pipes shall be covered with polyisocyanourate rigid foam. At a
minimum, installation shall follow manufacturer’s guidelines. Longitudinal seams and
an additional strip of ventureclad tape must be applied. Entire piping system shall be
continually wrapped with ventureclad jacketing.
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3.05 PIPE SYSTEMS INSULATION SCHEDULE
A. Heating Systems:
Piping Systems

Interior Metallic Cooling
Coil Condensate Piping

B. Cooling Systems:

Piping Systems
Refrigerant Suction

Metallic Condensate Piping

3.06 DUCT SYSTEMS INSULATION SCHEDULE

Ductwork
Supply and Return Ducts

END OF SECTION
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SECTION 230800
COMMISSIONING OF HVAC SYSTEMS

PART 1 - GENERAL

1.01 DESCRIPTION

A. The requirements of this Section apply to all sections of Division 23.

B. This project will have selected building systems commissioned. The complete list of
equipment and systems to be commissioned are specified in Section 01 91 00 General
Commissioning Requirements. The commissioning process, which the Contractor is
responsible to execute, is defined in this section, Section 01 91 00 General
Commissioning Requirements, and section 23 08 20 Commissioning of Building
Management Systems. A Commissioning Authority (CxA) appointed by the owner will
manage the commissioning process.

1.02 RELATED WORK

A. Division 01 - General Requirements.

B. Section 01 91 00 - General Commissioning Requirements.

C. Section 01 33 00 - Submittal Procedures.

1.03 SUMMARY

A. This Section includes requirements for commissioning the HVAC systems,
subsystems and equipment. This Section supplements the general requirements
specified in Section 01 91 00 General Commissioning Requirements.

B. The commissioning activities have been developed to support delivery of project
performance in accordance with the Contract Documents developed with the approval
of the owner.

C. Refer to Section 01 91 00 General Commissioning Requirements for more specifics
regarding processes and procedures as well as roles and responsibilities for all
Commissioning Team members.

1.04 DEFINITIONS
A. Refer to Section 01 91 00 General Commissioning Requirements for definitions.
1.05 COMMISSIONING DESCRIPTION

A. HVAC commissioning process includes the following tasks which the HVAC and

controls contractors shall assist with and conduct:

1. Testing and startup of HVAC equipment and systems.

2. Equipment and system verification checks.

3 Assistance in functional performance testing to verify testing and balancing,
and equipment and system performance.

4. Provide qualified personnel to assist in commissioning tests, including
seasonal testing.
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5. Complete and endorse functional performance test checklists provided by
Commissioning Authority to assure equipment and systems are fully
operational and ready for functional performance testing.

6. Provide equipment, materials, and labor necessary to correct deficiencies
found during commissioning process to fulfill contract and warranty
requirements.

7. Provide operation and maintenance information and record drawings to
Commissioning Authority for review verification and organization, prior to
distribution.

8. Provide assistance to Commissioning Authority to develop, edit, and document
system operation descriptions.

9. Provide training for systems specified in this Section with coordination by

Commissioning Authority.

1.06 COMMISSIONED SYSTEMS
A. Commissioning of a system or systems specified in this Division is part of the
construction process. Documentation and testing of these systems, as well as training
of the owner’s Operation and Maintenance personnel, is required in cooperation with
the owner and the Commissioning Authority.
B. The following Mechanical systems will be commissioned:
Equipment/System

1. Boilers

2. Pumps

3. Temperature Control System

1.07 SUBMITTALS
A. The commissioning process requires review of selected Submittals. The
Commissioning Authority will provide a list of submittals that will be reviewed by the
Commissioning Authority.
B. The commissioning process requires Submittal review simultaneously with
engineering review.
1.08 COMMISSIONING RESPONSIBILITIES
A. Equipment or System Installer Commissioning Responsibilities:

1. Attend commissioning meetings.

Ensure temperature controls installer performs assigned commissioning
responsibilities as specified below.

3. Ensure testing, adjusting, and balancing agency performs assigned
commissioning responsibilities as specified.

4. Provide instructions and demonstrations for Owner's personnel.

5. Ensure subcontractors perform assigned commissioning responsibilities.

6. Ensure participation of equipment manufacturers in appropriate startup,
testing, and training activities when required by individual equipment
specifications.

7. Develop startup and initial checkout plan using manufacturer’'s startup
procedures and functional performance checklists for equipment and systems
to be commissioned.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

During verification check and startup process, execute HVAC related portions
of checklists for equipment and systems to be commissioned.

Perform and document completed startup and system operational checkout
procedures, providing copy to Commissioning Authority.

Provide manufacturer's representatives to execute starting of equipment.
Ensure representatives are available and present during agreed upon
schedules and are in attendance for duration to complete tests, adjustments
and problem-solving.

Coordinate with equipment manufacturers to determine specific requirements
to maintain validity of warranties.

Provide personnel to assist Commissioning Authority during equipment or
system verification checks and functional performance tests.

Prior to functional performance tests, review test procedures to ensure
feasibility, safety and equipment protection and provide necessary written
alarm limits to be used during tests.

Prior to startup, inspect, check, and verify correct and complete installation of
equipment and system components for verification checks included in
commissioning plan. When deficient or incomplete work is discovered, ensure
corrective action is taken and re-check until equipment or system is ready for
startup.

Provide factory supervised startup services for equipment specified.
Coordinate work with manufacturer and Commissioning Authority.

Perform verification checks and startup on equipment and systems as
specified.

Assist Commissioning Authority in performing functional performance tests on
equipment and systems as specified.

Perform operation and maintenance training sessions scheduled with the
owner and Commissioning Authority.

Conduct HVAC system orientation and inspection.

1.09 COMMISSIONING MEETINGS

A. Section 01 91 00 - Commissioning: Requirements for commissioning meetings.

B. Attend initial commissioning meeting and progress commissioning meetings as
required by Commissioning Authority.

1.10 COORDINATION

A. Section 01 30 00 - Administrative Requirements: Requirements for coordination.

B. Notify Commissioning Authority minimum of four (4) weeks in advance of the following:

1.

Scheduled equipment and system startups.

2. Scheduled automatic temperature control system checkout.
3. Scheduled start of testing, adjusting, and balancing work.
C. Coordinate programming of automatic temperature control system with construction

and commissioning schedules.

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

3.01 PRE-FUNCTIONAL CHECKLISTS

A

The Contractor shall complete PRE-FUNCTIONAL CHECKLISTS to verify systems,
subsystems, and equipment installation is complete and systems are ready for
Systems Functional Performance Testing. The Commissioning Authority will prepare
PRE- FUNCTIONAL CHECKLISTS to be used to document equipment installation.
The Contractor shall complete the checklists in a timely manner, prior to ceilings and
walls enclosing equipment and systems. Completed checklists shall be submitted to
the Commissioning Authority for review. The Commissioning Authority may spot check
a sample of completed checklists. If the Commissioning Authority determines that the
information provided on the checklist is not accurate, the Commissioning Authority will
return the marked-up checklist to the Contractor for correction and resubmission. If the
Commissioning Authority determines that a significant number of completed checklists
for similar equipment are not accurate, the Commissioning Authority will select a
broader sample of checklists for review. If the Commissioning Authority determines
that a significant number of the broader sample of checklists is also inaccurate, all the
checklists for the type of equipment will be returned to the Contractor for correction
and resubmission. When additional work is required because checklists were filled out
inaccurately, the contractor will be charged for the additional time required to review
again. Additional fees will be paid to the CxA by the Owner and the Owner shall be
reimbursed by the Contractor.

Refer to SECTION 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for
submittal requirements for PRE-FUNCTIONAL CHECKLISTS, Equipment Startup
Reports, and other commissioning documents.

3.02 CONTRACTORS TESTS

A

Contractor tests as required by other sections of Division 23 shall be scheduled and
documented in accordance with Section 01 00 00 GENERAL REQUIREMENTS. The
Commissioning Authority will witness selected Contractor tests. Contractor tests shall
be completed prior to scheduling Systems Functional Performance Testing. Sample
of these tests are as follows:

Hydronic Piping Pressure Tests.
Hydronic Piping Flushing Tests.
Water Quality Tests.

Ductwork Pressure Tests.

PO~

3.03 SYSTEMS FUNCTIONAL PERFORMANCE TESTING

A

Testing Prerequisites: In general, Systems Functional Performance Testing will be
conducted only after Pre-Functional Checklists have been satisfactorily completed.
The control system shall be sufficiently tested and approved by the Commissioning
Authority and the owner before it is used to verify performance of other components
or systems. The air balancing and water balancing shall be completed before Systems
Functional Performance Testing of air- related or water-related equipment or systems
are scheduled.

The Commissioning Process includes Systems Functional Performance Testing that
is intended to test systems functional performance under steady state conditions, to
test system reaction to changes in operating conditions, and system performance
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under emergency conditions. The Commissioning Authority will prepare detailed
Systems Functional Performance Test procedures for review and approval by the
Engineer. The Contractor shall review and comment on the tests prior to approval. The
Contractor shall provide the required labor, materials, and test equipment identified in
the test procedure to perform the tests. The Commissioning Authority will witness and
document the testing. The Contractor shall sign the test reports to verify tests were
performed. It is understood that the contractor may need to change settings and
programming to complete the testing that would not necessarily occur during the
specific season. The Contractor shall sign the test reports to verify tests were
performed. See Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS,
for additional details.

Cost of Retesting: The CxA will be available for two attempts of any commissioning
procedure (one initial and one retry) with minimal follow-up where necessary (due to
deficiencies, systems not ready, etc.) to try to accomplish each checkout as part of the
contract. When additional work is required because systems are not ready or because
they do not successfully pass commissioning procedures after they have been
indicated as ready, the contractor will be charged for the additional costs. Additional
fees will be paid to the CxA by the Owner and the Owner shall be reimbursed by the
Contractor.

Deferred Seasonal Testing: Deferred Seasonal Systems Functional Performance
Tests are those that must be deferred until weather conditions are closer to the
systems design parameters. The Commissioning Authority will review systems
parameters and recommend which Systems Functional Performance Tests should be
deferred until weather conditions more closely match systems parameters. The
Contractor shall review and comment on the proposed schedule for Deferred Seasonal
Testing. The Owner will review and approve the schedule for Deferred Seasonal
Testing. Deferred Seasonal Systems Functional.

Performances Tests shall be witnessed and documented by the Commissioning
Authority. Deferred Seasonal Systems Functional Performance Tests shall be
executed by the Contractor in accordance with these specifications.

3.04 TRAINING OF OWNER PERSONNEL

A

Training of the owner's operation and maintenance personnel is required in
cooperation with the Commissioning Authority. Provide competent, factory employed
personnel to provide instruction to operation and maintenance personnel concerning
the location, operation, and troubleshooting of the installed systems. The instruction
shall be scheduled in coordination with the owner after submission and approval of
formal training plans.

Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS and
Division 23 Sections for additional Contractor training requirements.

The Subcontractor and associated manufacturer's employees shall provide required
training to operational staff. The Subcontractor training sessions shall provide a more
detailed analogy of systems operation and maintenance.

END OF SECTION
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SECTION 230820
COMMISSIONING OF BUILDING AUTOMATION SYSTEMS

PART 1 - GENERAL

1.01 DESCRIPTION

A.
B.

The requirements of this Section apply to all sections of Division 23.

This project will have selected building systems commissioned. The complete list of
equipment and systems to be commissioned are specified this section, in Section 01
91 00 General Commissioning Requirements, and Section 23 08 00 Commissioning
of Building Automation Systems. The commissioning process, which the Contractor is
responsible to execute, is defined in Section 01 91 00 General Commissioning
Requirements. A Commissioning Authority (CxA) appointed by the owner will manage
the commissioning process.

1.02 SECTION INCLUDES

@ m m o o » »

Testing.

Point to Point Verification report.

Validation of proper and thorough installation of BAS and equipment.
Functional testing of control systems with the Commissioning Authority.
Documentation of tests, procedures, and installations.

Coordination of BAS training.

Documentation of BAS Operation and Maintenance materials.

1.03 RELATED WORK

A.
B.
C.

Division 01 - General Requirements.
Section 01 91 00 - General Commissioning Requirements.

Section 01 33 00 - Submittal Procedures.

1.04 SUMMARY

A

This section defines responsibilities of the Controls Contractor to commission the BAS.
This Section includes requirements for commissioning the building management
systems, subsystems and equipment. This Section supplements the general
requirements specified inSection 01 91 00 General Commissioning Requirements.

A Commissioning Authority (CxA) shall be retained, who shall be assisted by the BAS
Contractor to ensure that the systems, equipment, and interfaces are installed, tested,
and operate per the design intent; that the systems are adequately documented; and
that Owner isadequately trained on system intent, operation, and maintenance.

COMMISSIONING OF BUILDING

2025 HVAC UPGRADES AUTOMATION SYSTEMS
D116 MURPHY ES AND ROUND LAKE MS SECTION 230820 - 1



1.05

1.06

The BAS contractor will provide support to the CxA in the form of information, both
written andverbal, concerning the installation and operation of the control system.

The BAS contractor will provide support to the Test, Adjust and Balance Contractor in
the formproviding system access, software, passwords etc. as required. In addition,
the BAS contractor will provide support to the Test, Adjust and Balance Contractor to
ensure systems function properly, resolve deficiencies, and input final balancing set
points.

The BAS contractor shall allow time and allocate resources to conduct their own
testing including; Point-to-Point Testing, Pre-functional Performance Testing,
Functional Performance Testing and finally Demonstration Testing to the owner’s
construction manager and Owner's designated CxA, the operation of all sequences of
operation and other control system functions described in this specification, its
attachments or drawing references. The tests are intended to provide documentation
that all aspects of the temperature control system have been properly installed to meet
the design intent of the owner. The contractor performs all testing, documents all the
testing, and submits the documentation prior to approval for conducting Demonstration
Testing to the owner.

Air and water balancing shall be completed, and discrepancies resolved prior to
conducting Demonstration Testing. Controls contractor will coordinate with the Testing
& Balancing Contractor if their support is required for the demonstration. The
completed testing forms shall be presented to the Owners representative upon
completion of each commissioning step.

Refer to Section 01 91 00 General Commissioning Requirements for more specifics
regarding processes and procedures as well as roles and responsibilities for all
Commissioning Team members.

DEFINITIONS

A

Refer to Section 01 91 00 General Commissioning Requirements for definitions.

COMMISSIONING DESCRIPTION

A

HVAC commissioning process includes the following tasks which the HVAC and
controlscontractors shall assist with a conduct:

1. Testing and startup of HVAC equipment and systems.

2. Equipment and system verification checks.

3 Assistance in functional performance testing to verify testing and balancing,
andequipment and system performance.

4. Provide qualified personnel to assist in commissioning tests, including
seasonal testing.

5. Complete and endorse functional performance test checklists provided by
Commissioning Authority to assure equipment and systems are fully
operational andready for functional performance testing.

6. Provide equipment, materials, and labor necessary to correct deficiencies
found during commissioning process to fulfill contract and warranty
requirements.
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7. Provide operation and maintenance information and record drawings to
Commissioning Authority for review verification and organization, prior to

distribution.

8. Provide assistance to Commissioning Authority to develop, edit, and document
systemoperation descriptions.

9. Provide training for systems specified in this Section with coordination by

Commissioning Authority.

1.07 COMMISSIONED SYSTEMS

A. Commissioning of a system or systems specified in this Division is part of the
construction process. Documentation and testing of these systems, as well as training
of the owner's Operation and Maintenance personnel, is required in cooperation with
the owner and the Commissioning Authority.

B. The following systems will be commissioned:

Equipment/System

1. Building Automation System for the Heating Plant

1.08 SUBMITTALS

A. The commissioning process requires review of selected Submittals. The
Commissioning Authority will provide a list of submittals that will be reviewed by the
Commissioning Authority.

B. The commissioning process requires Submittal review simultaneously with
engineeringreview.

1.09 COMMISSIONING RESPONSIBILITIES

A. Temperature Controls Installer Commissioning Responsibilities:

1. Attend commissioning meetings.
Review design for ability of systems to be controlled including the following:

a.

b.
c.

—h

2025 HVAC UPGRADES

Confirm proper hardware requirements exist to perform functional
performance testing.

Confirm proper safeties and interlocks are included in design.

Confirm proper sizing of system control valves and actuators and
control valve operation will result capacity control identified in Contract
Documents.

Confirm proper sizing of system control dampers and actuators and
damper operation will result in proper damper positioning.

Confirm sensors selected are within device ranges.

Review sequences of operation and obtain clarification from
Architect/Engineer.

Indicate delineation of control between packaged controls and building
automation system, listing BAS monitor points and BAS adjustable
control points.
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10.

h. Provide written sequences of operation for packaged controlled
equipment. Equipment manufacturers’ stock sequences may be
included, when accompanied by additional narrative to reflect Project
conditions.

Inspect, check, and confirm proper operation and performance of control
hardware and software provided in other HVAC sections.

Submit proposed procedures for performing automatic temperature control
system point-to-point checks to Commissioning Authority.

Inspect check and confirm correct installation and operation of automatic
temperature control system input and output device operation through point-
to-point checks.

Perform training sessions to instruct Owner's personnel in hardware operation,
software operation, programming, and application in accordance with
commissioning plan and requirements.

Demonstrate system performance and operation to Commissioning Authority
during functional performance tests including each mode of operation.
Provide control system technician to assist during Commissioning Authority
verification check and functional performance testing.

Provide control system technician to assist testing, adjusting, and balancing
agency during performance of testing, adjusting, and balancing work.

Assist in performing operation and maintenance training sessions scheduled
with theowner and Commissioning Authority.

Testing, Adjusting, and Balancing Agency Commissioning Responsibilities:

1.

Attend commissioning meetings.

Participate in verification of testing, adjusting, and balancing report for
verification or diagnostic purposes. Repeat sample of 10 percent of
measurements contained in testing, adjusting, and balancing report as
selected by Commissioning Authority.

Assist in performing operation and maintenance training sessions scheduled
by Commissioning Authority.

1.10 COMMISSIONING MEETINGS

A.
B.

Section 01 91 00 - Commissioning: Requirements for commissioning meetings.

Attend initial commissioning meeting and progress commissioning meetings as
required byCommissioning Authority.

1.11  COORDINATION

A. Section 01 30 00 - Administrative Requirements: Requirements for coordination.
B. Notify Commissioning Authority minimum of four (4) weeks in advance of the following:
1. Scheduled equipment and system startups.
2. Scheduled automatic temperature control system checkout.
3. Scheduled start of testing, adjusting, and balancing work.
C. Coordinate programming of automatic temperature control system with construction
andcommissioning schedules.
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PART 2 - PRODUCTS

2.01 INSTRUMENTATION

A

Instrumentation required to verify readings and test the system and equipment
performance shall be provided by the Contractor. Generally, no testing equipment will
be required beyondthat required to perform Contractors work under these Contract
Documents. All equipment used for testing and calibration shall be NIST/NBS
traceable and calibrated within the preceding 6 month period. Certificates of calibration
shall be submitted.

2.02 TAB & COMMISSIONING PORTABLE OPERATORS TERMINAL

A.

Contractor shall provide a portable operators terminal or hand held device to facilitate
Testing, Adjusting, and Balancing (TAB) and calibration. This device shall support all
functions and allow querying and editing of all parameters required for proper
calibration and start up.

Connections shall be provided local to the device being calibrated. For instance, for
VAV boxes, connection of the operator’s terminals shall be either at the sensor or at
the terminalbox.

PART 3 - EXECUTION

3.01  SYSTEM PRE-FUNCTIONAL CHECKLISTS

A

The Contractor shall complete Pre-functional Checklists to verify systems,
subsystems, and equipment installation is complete and systems are ready for
Systems Functional Performance Testing. The Commissioning Authority will prepare
Pre- functional Checklists to be used to document equipment installation. The
Contractor shall complete the checklists. Completed checklists shall be submitted to
the Owner and to the Commissioning Authority for review. The Commissioning
Authority may spot check a sample of completed checklists. If the Commissioning
Authority determines that the information provided on the checklist is not accurate, the
Commissioning Authority will return the marked-up checklist to the Contractor for
correction and resubmission.

If the Commissioning Authority determines that a significant number of completed
checklists for similar equipment are not accurate, the Commissioning Authority will
select a broader sample of checklists for review. If the Commissioning Authority
determines that a significant number of the broader sample of checklists is also
inaccurate, all the checklists for the type of equipment will be returned to the Contractor
for correction and resubmission. Refer to SECTION 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS for submittal requirements for Pre-functional
Checklists, Equipment Startup Reports, and othercommissioning documents.

3.02 CONTRACTORS TESTS

A

Contractor tests as required by other sections of Division 23 shall be scheduled and
documented in accordance with Section 01 00 00 GENERAL REQUIREMENTS. The
Commissioning Authority will witness selected Contractor tests. Contractor tests shall
be completed prior to scheduling Systems Functional Performance Testing. Sample
of these tests are as follows:
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Perform all testing. This will generally include the following:

Attend commissioning progress and coordination meetings.

Prepare and submit required draft forms and systems information as required
by specification.

Establish trend logs and graphs of system operation as specified herein.
Demonstrate system operation.

Manipulate systems and equipment to facilitate testing.

Provide instrumentation necessary for verification and performance testing.
Manipulate control systems to facilitate verification and demonstration testing.
Train owner representatives per the specification.

N —
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3.03 SYSTEMS FUNCTIONAL PERFORMANCE TESTING

A

Testing Prerequisites: In general, Systems Functional Performance Testing will be
conducted only after Pre-Functional Checklists have been satisfactorily completed.
The control system shall be sufficiently tested and approved by the Commissioning
Authority before it is used to verify performance of other components or systems. The
air balancing and water balancing shall be completed before Systems Functional
Performance Testing of air related or water related equipment or systems are
scheduled.

The Commissioning Process includes Systems Functional Performance Testing that
is intended to test systems functional performance under steady state conditions, to
test system reaction to changes in operating conditions, and system performance
under emergency conditions. The Commissioning Authority will prepare detailed
Systems Functional Performance Test procedures for review and approval by the
Engineer. The Contractor shall review and comment on the tests prior to approval. The
Contractor shall provide the required labor, materials, and test equipment identified in
the test procedure to perform the tests. The Commissioning Authority will witness and
document the testing. The Contractor shall sign the test reports to verify tests were
performed.

Cost of Retesting: The CxA will be available for two attempts of any commissioning
procedure (one initial and one retry) with minimal follow-up where necessary (due to
deficiencies, systems not ready, etc.) to try to accomplish each checkout as part of the
contract. When additional work is required because systems are not ready or because
they do not successfully pass commissioning procedures after they have been
indicated as ready, the contractor will be charged for the additional costs. Additional
fees will be paid to the CxA by the Owner and the Owner shall be reimbursed by the
Contractor.

Deferred Seasonal Testing: Deferred Seasonal Systems Functional Performance
Tests are those that must be deferred until weather conditions are closer to the
systems design parameters. The Commissioning Authority will review systems
parameters and recommendwhich Systems Functional Performance Tests should be
deferred until weather conditions more closely match systems parameters. The
Contractor shall re-view and comment on the proposed schedule for Deferred
Seasonal Testing. The Owner will review and approve the schedule for Deferred
Seasonal Testing. Deferred Seasonal Systems Functional Performances Tests shall
be witnessed and documented by the Commissioning Authority. Deferred Seasonal
Systems Functional Performance Tests shall be executed by the Contractor in
accordance with these specifications.
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3.04 BAS START-UP TESTING, ADJUSTING, CALIBRATION

A. Work and/or systems installed under this Division shall be fully functioning prior to
Demonstration and Acceptance Phase. Contractor shall start, test, adjust, and
calibrate allwork and/or systems under this Contract, as described below:

1.

2.

N

10.

Inspect the installation of all devices. Review the manufacturer's installation
instructions and validate that the device is installed in accordance with them.
Verify proper electrical voltages and amperages, and verify that all circuits are
free from faults.

Verify integrity/safety of all electrical connections.

Coordinate with TAB subcontractor to obtain and fine-tune control settings that
are determined from balancing procedures. Record the following control
settings as obtained from TAB contractor, and note any TAB deficiencies in the
BAS Start-Up Report:

a. Optimum duct static pressure setpoints for VAV air handling units.

b. Minimum outside air damper settings for air handling units.

c. Optimum differential pressure setpoints for variable speed pumping
systems.

d. Calibration parameters for flow control devices such as VAV boxes.

1) BAS contractor shall provide hand-held device as a minimum to
the TAB to facilitate calibration. Connection for any given device
shall be local to it (i.e. at the VAV box or at the thermostat).
Hand-held device or portable operator's terminal shall allow
querying and editing of parameters required for proper
calibration and start-up.

Test, calibrate, and set all digital and analog sensing and actuating devices.
Calibrate each instrumentation device by making a comparison between the
BAS display and the reading at the device, using an instrument traceable to
the National Bureau of Standards, which shall be at least twice as accurate as
the device to be calibrated (e.g., if field device is +/-0.5% accurate, test
equipment shall be +/-0.25% accurate over same range). Record the
measured value and displayed value, the offset value before and after for each
device in the BAS Test Report.

Check and set zero and span adjustments for all transducers and transmitters.
Check each digital control point by making a comparison between the control
command at the front end and the status of the controlled device. Check each
digital input point by making a comparison of the state of the sensing device
and the Operator Interface display. Record the results for each device in the
BAS Test Report.

For outputs to reset other manufacturer's devices and for feedback from them,
calibrate ranges to establish proper parameters. Coordinate with
representative of the respective manufacturer and obtain their approval of the
installation.

Verify proper sequences by using the approved functional test procedures to
record results and submit with BAS Test Report. Verify proper sequence and
operation of all specified functions.

Verify that all safety devices trip at appropriate conditions. Adjust setpoints
accordingly.
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11. Tune all control loops to obtain the fastest stable response without hunting,
offset or overshoot. Record tuning parameters and response test results for
each control loop in the BAS Test Report. Except from a startup, maximum
allowable variance from set point for controlled variables under normal load
fluctuations shall be as follows. Within 3minutes of any upset (for which the
system has the capability to respond) in the control loop, tolerances shall be
maintained (exceptions noted):

a. Duct air temperature: +1.0°F.

b. Space Temperature: £2.0°F.

C. Chilled Water: +1.0°F.

d. Hot water temperature: +3.0°F.

e. Duct pressure: £ 0.25" w.g.

f. Water pressure: +1 psi.

g. Duct or space Humidity: +5%.

h. Air flow control: £5% of setpoint velocity.

i. Space Pressurization (on active control systems): £0.05" wg with no
door orwindow movements.

12. For interface and DDC control panels:

a. Ensure devices are properly installed with adequate clearance for
maintenance and with clear labels in accordance with the record
drawings.

b. Ensure that terminations are safe, secure and labeled in accordance
with the record drawings.

C. Check power supplies for proper voltage ranges and loading.

d. Ensure that wiring and tubing are run in a neat and workman-like
manner, either bound or enclosed in trough.

e. Check for adequate signal strength on communication networks.

f. Check for standalone performance of controllers by disconnecting the
controller from the LAN. Verify the event is annunciated at Operator
Interfaces. Verify that the controlling LAN reconfigures as specified in
the event of a LAN disconnection.

g. Ensure that all outputs and devices fail to their proper positions/states.

h. Ensure that buffered and/or volatile information is held through power
outage.

i. With all system and communications operating normally, sample and
record update/annunciation times for critical alarms fed from the panel
to the Operator Interface.

j- Check for adequate grounding of all DDC panels and devices.

13. For Operator Interfaces:

a. Verify that all elements on the graphics are functional and are properly
bound tophysical devices and/or virtual points, and that hot links or
page jumps are functional and logical.

b. Output all specified BAS reports for review and approval.

o} Verify that the alarm printing and logging is functional and per
requirements.

d. Verify that trends are archiving to disk and provide a sample to the CxA
forreview.

e. Verify that paging/dial-out alarm annunciation is functional.
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14.
15.

f. Verify the functionality of remote Operator Interfaces and that a robust

connection can be established consistently.
g. Verify that required third party software applications required with the
bid areinstalled and are functional.

Verify proper interface with fire alarm system.
Submit BAS Test Report: Report shall be completed, submitted, and approved
prior toDemonstration testing.

3.05 SENSOR CHECKOUT AND CALIBRATION

A

C.

General Checkout: Verify that all sensor locations are appropriate and are away from
causes of erratic operation. Verify that sensors with shielded cable are grounded only
at one end. For sensor pairs that are used to determine a temperature or pressure
difference, make sure they are reading within 0.2°F of each other for temperature and
within a tolerance equal to 2% of the reading of each other for pressure. Tolerances
for critical applications may be tighter.

Calibration: Calibrate all sensors using one of the following procedures:

1.

Sensors without Transmitters - Standard Application: Make a reading with a
calibrated test instrument within 6 inches of the site sensor at various points
across the range. Verify that the sensor reading (via the permanent thermostat,
gage or BAS) is within the tolerances specified for the sensor. If not, adjust
offset and range, or replace sensor. Where sensors are subject to wide
variations in the sensed variable, calibrate sensor within the highest and lowest
20% of the expected range.

Sensors with Transmitters - Standard Application: Disconnect sensor. Connect
a signal generator in place of sensor. Connect ammeter in series between
transmitter and BAS control panel. Using manufacturer's resistance-
temperature data simulate minimum desired temperature. Adjust transmitter
potentiometer zero until the ammeter reads 4 mA. Repeat for the maximum
temperature matching 20 mA to the potentiometer span or maximum and verify
at the Ol. Record all values and recalibrate controller as necessary to conform
to tolerances. Reconnect sensor. Make a reading with a calibrated test
instrument within 6 inches of the site sensor. Verify that the sensor reading (via
the permanent thermostat, gage or BAS) is within the tolerances specified. If
not, replace sensor and repeat. For pressure sensors, perform a similar
process witha suitable signal generator.

Sensor Tolerance: Sensors shall be within the tolerances specified for the device.

3.06 BAS DEMONSTRATION

A

Demonstrate the operation of the BAS hardware, software, and all related components
and systems to the satisfaction of the CxA and Owner. Demonstration testing shall not
be scheduled until all hardware and software submittals, and the BAS Test Report are
approved. If the Work fails to be demonstrated to conform with Contract specifications,
so as to require scheduling of additional site visits by the CxA for re-demonstration,
Contractor shall reimburse Owner for costs of subsequent CxA and Owner site visits.
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B. The Contractor shall supply all personnel and equipment for the demonstration,
including, but not limited to, instruments, ladders, etc. Contractor supplied personnel
must be competent with and knowledgeable of all project specific hardware, soft- ware,
and the HVAC systems. All training documentation and submittals shall be at the job
site.

C. Demonstration shall typically involve small representative samples of systems
equipment randomly selected by the CxA.

D. The system shall be demonstrated following the same procedures used in the BAS
Test by using the approved functional test procedures. Demonstration shall include,
but not necessarily be limited to, the following:

1. Demonstrate that required software is installed on BAS workstations.
Demonstrate that graphic screens, alarms, trends, and reports are installed as
submitted and approved.

2. Demonstrate that points specified and shown can be interrogated and/or
commanded (as applicable) from all workstations, as specified.

3. Demonstrate that remote dial-up communication abilities are in accordance
with these Specifications.

4. Demonstrate proper installation and functionality of the entire control system.

The contractor shall successfully demonstrate using similar techniques used in
conductingtheir own testing the following:

a. Point-to-Point Testing: The CxA will randomly select points to be tested
for allsystems. A maximum of 20% of points will be selected.
b. Functional Performance Testing: The CxA will randomly select which

systems tobe tested. Sampling to coincide with that outlined within
procedures provided.

5. Upon failure of any device or system to meet the specified end-to-end
accuracy, an additional 10 percent of those tests shall be selected at random
by CxA for demonstration. This process shall be repeated until 100 percent of
randomly selected point and sequences have been demonstrated to meet
specified end-to-end accuracy and Contractor shall be responsible for all
additional testing of this nature including costs of Owner and CxA.

6. Demonstrate that all DDC and other software programs exist at respective field
panels. The Direct Digital Control (DDC) programming and point database
shall be as submitted and approved.

7. Demonstrate that all DDC programs accomplish the specified sequences of
operation.

8. Demonstrate that commands can be initiated through the operator’s
workstation.

9. Demonstrate that the panels automatically recover from power failures, as
specified.

10. Demonstrate that the stand-alone operation of panels meets the requirements
of these Specifications. Demonstrate that the panels' response to LAN
communication failures meets the requirements of these Specifications.

11. Identify access to equipment. Demonstrate that access is sufficient to perform
required maintenance.

12. Demonstrate that required trend graphs and trend logs are set up per the
requirements.Provide a sample of the data archive. Indicate the file names and
locations.
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E.
F.

BAS Demonstration shall be completed and approved prior to Substantial Completion.

Any tests successfully completed during the demonstration will be recorded as passed
for thefunctional performance testing and will not have to be retested.

3.07 TREND LOGS

A

C.

Contractor shall configure and analyze all required trends. Provide the commissioning
agent a minimum of 2 weeks’ worth of trend logs prior to functional commissioning.

Trend graphs as specified shall generally be used during the Acceptance Phase to
facilitate and document testing. Prepare controller and workstation software to display
graphical format trends during the Acceptance Period. Trend graphs shall demonstrate
compliance with contract documents.

Each graph shall be clearly labeled with HVAC subsystem title, date, and times.

PART 4 - WARRANTY PHASE BAS OPPOSITE SEASON TRENDINGAND TESTING

A

Trending: Throughout the Warranty Phase, trend logs shall be maintained as required
for the Acceptance Period. Contractor shall forward archive trend logs to the CxA for
review upon CxA request. CxA will review these and notify contractor of any warranty
work required.

Opposite Season Testing: Within 6 months of completion of the Acceptance Phase,
CxA shallschedule and conduct Opposite Season demonstration testing. Contractor
shall participate in this testing and remedy any deficiencies identified.

4.02 BAS OPERATOR TRAINING AND O&M MANUALS

A. The individual training sessions shall consist of four, 4-hour sessions per day of
training; no more than one session per day. The training shall be provided to
designated Owner personnel. The intent is to clearly and completely instruct the
Owner's personnel on all of the functions of the system with a particular focus on
operation of and troubleshooting capabilitiesof the control system.

1. Basic Operator Workstation and BAS Hardware training requirements:

a. Graphic screens operational.
b. Screen shot presentations, copies bound in a Training Manual binder
withsequences.

2. BAS Operation and Monitoring:

a. Commissioning Demonstration completed.
b. As-built control documents are updated.
C. Training Manual has been completed and accepted.

3. The BAS contractor shall provide a training plan or syllabus for each training
session and the entire plan must be submitted and accepted by the project
team prior to the beginning of training. In addition to the syllabus the contractor
shall assemble a trainingmanual for use during the training. This manual shall
contain all the information used during the training session.

4. The training manual must include Opposite Season training.
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5. Training Performance: During any training session, should the BAS fail to
perform in accordance with the requirements of the O&M manual or sequence
of operations, the system shall be repaired or adjusted as necessary and the
demonstration repeated. If during any training session, the trainer debugs more
than three (3) items or for longer than a total of 20 minutes, the training session
shall be terminated and the contractor shall not be credited for training that day.
The session shall be rescheduled for anotherdate. The re-scheduled training
session shall be carried out for the full four hours at noadditional cost to the
Owner.

6. Documentation of training: After each 4 hour session the owner shall initial and
date theitems on the test plan that were covered that day. A copy of the
documentation shall bemaintained in the owner’s Training Manual and the
contractor shall keep a copy. Follow the requirements of Division 1 for
documenting the training.

7. Basic Operator Workstation and BAS Hardware Training:

a. Brief walk-through of building. In the walkthrough all control
components will be identified including identification of all controlled
equipment.

b. Brief overview of the various parts of the O&M Manuals, including

hardware and software programming and operating publications,
catalog data, controls installation drawings, and DDC programming

documentation.

C. Demonstration of workstation login/logout procedures, password setup,
and exception reporting.

d. Demonstration of workstation menu penetration and broad overview of
the various workstation features.

e. Overview of mechanical systems installed and how the BAS controls
them.

f. Present all site specific point naming conventions and points lists, back-

up sequences, upload/download procedures, and other information as
necessary to maintain the integrity of the BAS.

g. Provide an overview of alarm features, various levels, acknowledging,
reportingand clearing.

8. BAS Operation and Monitoring:

a. Walk through the entire sequence of operation for the BAS (using the
final sequence of operations document) and discuss in detail the
operation of the BAS system through a 24 hour day including the
different scheduling periods and how the BAS operates the associated
mechanical systems.

b. Demonstration of controller portable and built-in operator interface
device display capabilities.
C. Guide owner in the development of at least eight trends that would be

of use in trouble shooting a problem, checking for proper operation or
addressing hot or cold complaints. These trends could include
classroom temperature checks of control loop stability (temperature
setpoint versus actual value).

Provide an overview of workstation reports.

e. Demonstrate how to create a temporary schedule.

Q
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f. Discuss the operator software overrides, their impact on the BAS, how
to check for them and initiate and remove them.

g. Review of installed components and how to install/replace, maintain,
commission, and diagnose them.

9. Opposite Season or Refresher:

a. This training shall be conducted on-site at a date specified by the owner
withintwelve months of preliminary acceptance and shall consist of two,
4-hour sessions of training. The session shall be structured to address
specific topicsthat trainees need to discuss and to answer questions
concerning operation ofthe system.

END OF SECTION
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SECTION 230900
INSTRUMENTATION AND CONTROL FOR HVAC

PART 1 - GENERAL

1.01 SUMMARY

A

Section Includes:

Control panel enclosures.

Thermostats.

Control air dampers.

Electric damper actuators.

Control valves.

Electric valve actuators.

Direct digital control system components.

Noakwdd~

Related Sections:

1. Section 230513 - Common Motor Requirements for HVAC Equipment:
Product requirements for electric motors.

2. Section 23 09 93 - Sequence of Operations for HVAC Controls: Sequences of
operation implemented using products specified in this section.

3. Section 23 21 16 - Hydronic Piping Specialties: Product requirements for
thermometer sockets and gage taps for placement by this section. Installation
requirements for piping products furnished in this section.

4, Section 23 3300 - Air Duct Accessories: Product requirements for duct
mounted thermometers. Installation requirements for dampers and other duct
mounted products furnished in this section.

5. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for
electric connections specified by this section.

1.02 REFERENCES

A. Air Movement and Control Association International, Inc.:
1. AMCA 500 - Test Methods for Louvers, Dampers, and Shutters.
B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 62 - Ventilation for Acceptable Indoor Air Quality.
C. American Society of Mechanical Engineers:
1. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
2. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure
Fittings.
D. ASTM International:
1. ASTM A126 - Standard Specification for Gray Iron Castings for Valves,
Flanges, and Pipe Fittings.
2. ASTM A536 - Standard Specification for Ductile Iron Castings.
3. ASTM B32 - Standard Specification for Solder Metal.
4. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
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5. ASTM B280 - Standard Specification for Seamless Copper Tube for Air
Conditioning and Refrigeration Field Service.
6. ASTM D2737 - Standard Specification for Polyethylene (PE) Plastic Tubing.

E. American Welding Society:
1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
F. National Electrical Manufacturers Association:
1. NEMA DC 3 - Residential Controls - Electrical Wall Mounted Room
Thermostats.
2. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
G. National Fire Protection Association:
1. NFPA 72 - National Fire Alarm Code.
2. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating
Systems.
H. Underwriters Laboratories, Inc.:
1. UL 1820 - Fire Test of Pneumatic Tubing for Flame and Smoke Characteristics.
1.03 SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Submittal procedures.
B. Shop Drawings: Indicate operating data, system drawings, wiring diagrams, and
written detailed operational description of sequences. Coordinate submittals with
information requested in Section 23 09 93.
C. Product Data: Submit description and engineering data for each control system
component. Include sizing as required.
D. Manufacturer's Installation Instructions: Submit installation requirements for each
control component.
E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
1.04 CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
B. Project Record Documents: Record actual locations of control components, including
panels, thermostats, and sensors.
C. Operation and Maintenance Data: Submit inspection period, cleaning methods,
recommended cleaning materials, and calibration tolerances.
1.05 QUALITY ASSURANCE
A. Provide pneumatic tubing located in plenums with peak optical density not greater than
0.5, average optical density not greater than 0.15, and flame spread not greater than
5 feet when tested in accordance with UL 1820.
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B. Control Air Damper Performance: Test in accordance with AMCA 500.
1.06 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.
B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING
A. Accept controls on site in original factory packaging Inspect for damage.
1.08 COORDINATION
A. Coordinate installation of control components in piping systems with work of Section
23 21 16.
B. Coordinate installation of control components in duct systems with work of Section
23 33 00.
1.09 REGULATORY REQUIREMENTS
A. Conform to Health/Life Safety Code for Public Schools.
B. Conform to (IMC) International Mechanical Code. (2024)
C. Conform to (IBC) International Building Code. (2024)
D. Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
E. Conform to State of lllinois Plumbing Code.
F. Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
G. Conform to (IECC) International Energy Conservation Code. (2024)
H. Conform to (IFGC) International Fuel Gas Code. (2024)
l. Conform to (IPMC) International Property Maintenance Code. (2024)
J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)
K. Conform to (ICC) International Code Council Reference Standards. (2024)
L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)
M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.
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PART 2 - PRODUCTS

2.01 CONTROL PANELS

A

B.
C.

Unitized cabinet type for each system under automatic control with relays and controls
mounted in cabinet and temperature indicators, pressure gages, pilot lights, push
buttons and switches flush on cabinet panel face.

NEMA 250, general purpose utility enclosures with enameled finished face panel.

Provide common keying for all panels.

2.02 CONTROL VALVES

A. Ball Valves
1. Up to 2 inches: Bass body, plated bronze trim, blowout proof stem, mounting
flange
2. Hydronic Systems:

a. Rate for service pressure of 200 psig at 250 degrees F.

b. Size for 3 psig maximum pressure drop at design flow rate.

C. Two way valves shall have equal percentage characteristics, three way
valves linear characteristics. Size two way valve operators to close
valves against pump shut off head.

B. Globe Pattern:
1. Up to 2 inches: Bronze body, bronze trim, rising stem, renewable composition
disc, screwed ends with backseating capacity repackable under pressure.
2. Over 2 inches: Iron body, bronze trim, rising stem, plug-type disc, flanged
ends, renewable seat and disc.
3. Hydronic Systems:

a. Rate for service pressure of 125 psig at 250 degrees F.

b. Replaceable plugs and seats of stainless steel or brass.

C. Size for 3 psig maximum pressure drop at design flow rate.

d. Two way valves shall have equal percentage characteristics, three way
valves linear characteristics. Size two way valve operators to close
valves against pump shut off head.

C. Electronic Operators:
1. Manufacturer: Reliable Controls.
2. Valves shall spring return to normal position as indicated on freeze, fire, or
temperature protection.
3. Select operator for full shut off at maximum pump differential pressure.
D. Reheat Valves:
1. Bronze body, bronze trim, 2 or 3 port as indicated, replaceable plugs and seats,
union and threaded ends.
2. Rate for service pressure of 125 psig at 250 degrees F.
3. Size for 3 psig maximum pressure drop at design flow rate.
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4. Two way valves shall have equal percentage characteristics, three way valves
linear characteristics. Size two way valve operators to close valves against

pump shut off head.

5. Operators (Modulating):  Self-contained, linear motorized actuator with
approximately 3/4 inch stroke, 60 second full travel: 24 v DC, 6 watt maximum
input.

Radiation Valves:

1. Bronze body, bronze trim, 2 or 3 port as indicated, replaceable plugs and seats,
union and threaded ends.

2. Rate for service pressure of 125 psig at 250 degrees F.

3. Size for 3 psig maximum pressure drop at design flow rate.

4 Two way valves shall have equal percentage characteristics, three way valves
linear characteristics. Size two way valve operators to close valves against
pump shut off head.

5. Spring Return: Self-contained linear motorized actuator with approximately 3/4
inch stroke, 60 second full travel: 24 v DC, 6 watt maximum input.

2.03 DAMPERS

A.
B.

l.
J.

Performance: Test in accordance with AMCA 500.
Frames: Galvanized steel, welded or riveted with corner reinforcement.

Blades: Galvanized steel, maximum blade size 6 inches wide, 48 inches long,
attached to minimum 1/2 inch shafts with set screws.

Blade Seals: Synthetic elastomeric or Neoprene mechanically attached, field
replaceable.

Jamb Seals: Spring stainless steel.

Shaft Bearings: Graphite impregnated nylon sleeve, with thrust washers at bearings
or lubricant free, stainless steel, single row, ground, flanged, radial, antifriction type
with extended inner race.

Linkage Bearings: Graphite impregnated nylon.

Leakage: Less than 2 percent based on approach velocity of 2000 ft/min and 4 inches
w.g.

Maximum Pressure Differential: 6 inches w.g.

Temperature Limits: -40 to 200 degrees F.

2.04 DAMPER OPERATORS

A. General: Provide smooth proportional control with sufficient power for air velocities 20
percent greater than maximum design velocity and to provide tight seal against
maximum system pressures. Provide spring return for two position control and for fail
safe operation.
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Electric Operators:

1. Spring return, adjustable stroke motor having oil immersed gear train, with
auxiliary end switch minimum position potentiometer and 24 V dc, 24 va
transformer.

2. Manufacturer: Belimo, Siemens, Johnson Control.

Number: Sufficient to achieve unrestricted movement throughout damper range.
Provide one damper operator for maximum 25 sq ft damper section.

2.05 INPUT/OUTPUT SENSORS

A

Temperature:

1. Resistance temperature detectors with resistance tolerance of plus or minus
0.1 percent at 70 degrees F, interchangeability less than plus or minus 0.2
percent, time constant of 13 seconds maximum for fluids and 200 seconds
maximum for air.

2. Use insertion elements in ducts not affected by temperature stratification or
smaller than one square meter. Use averaging elements where larger or prone
to stratification sensor length 8 feet or 16 feet as required.

3. Insertion elements for liquids shall be with stainless steel socket with minimum
insertion length of 2-1/2 inches.
4. Outside air sensors: Watertight inlet fitting, shielded from direct rays of sun.

Static Pressure Sensors:

1. Unidirectional with ranges not exceeding 150 percent of maximum expected
input.

2. Temperature compensates with typical thermal error or 0.06 percent of full
scale in temperature range of 40 to 100 degrees F.

3. Accuracy: One percent of full scale with repeatability 0.3 percent.

4. Output: 0 -5 vdc with power at 12 to 28 vdc.

Equipment Operation Sensors:

1. Status Inputs for Fans/Pumps: Differential pressure switch with adjustable
range of 0 to 5 inches w.g. (0 to 1250 Pa).
2. Status Inputs for Electric Motors: Current sensing relay with current

transformers, adjustable and set to 175 percent of rated motor current.

Damper Position Indication: Potentiometer mounted in enclosure with adjustable
crank arm assembly connected to damper to transmit 0 - 100 percent damper travel.

2.06 THERMOSTATS

A. Room Temperature Thermostat/Sensors.
1. Room sensors shall be constructed for either surface or wallbox mounting.
Room sensors shall have the following options when specified:
a. Setpoint reset slide switch providing a 3 degree (adjustable) range.
b. Analog thermometer.
3. All room sensors shall have a cover as described below in accessories.
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B. Line Voltage Thermostats:

1 Integral manual On/Off/Auto selector switch, single or two pole as required.
2 Dead band: Maximum 2 degrees F.

3. Cover: Locking with concealed setpoint, without thermometer.

4 Rating: Motor load.

C. Room Thermostat Accessories:
1. Thermostat Covers: Brushed aluminum or clear cover (owner to make final
selection).
2. Insulating Bases: For thermostats located on exterior walls.
3. Thermostat Guards: Metal mounted on separate base.

4. Adjusting Key: As required for device.

D. Outdoor Reset Thermostat:
1. Remote bulb or bimetal rod and tube type, proportioning action with adjustable
throttling range, adjustable setpoint.
2. Scale range: -10 to 70 degrees F.
E. Immersion Thermostat:
1. Remote bulb or bimetallic rod and tube type, proportional action with adjustable

setpoint and adjustable throttling range.

F. Airstream Thermostats:
1. Remote bulb or bimetallic rod and tube type, proportional action with adjustable
setpoint in middle of range and adjustable throttling range.
2. Averaging service remote bulb element: 20 feet.
G. Electric Low Limit Duct Thermostat:
1. Snap acting, double pole, single throw snap action contacts rated for 16 amps

at 120 vac, manual reset switch which trips if temperature sensed across any
18 inches of bulb length is equal to or below setpoint,

2. Bulb length: Minimum 20 feet.

3. Provide one thermostat for every 20 sq ft of coil surface.

H. Outside Air Sensors.

1. Outside air sensors shall be designed to withstand the environmental
conditions to which they will be exposed. They shall also be provided with a
solar shield.

2. Sensors exposed to wind velocity pressures shall be shielded by a perforated
plate that surrounds the sensor element.

3. Temperature transmitters shall be of NEMA 3R construction and rated for

ambient temperatures.
Duct Mount Sensors.

1. Duct mount sensors shall mount in an electrical box through a hole in the duct
and be positioned so as to be easily accessible for repair or replacement.
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Duct sensors shall be insertion type and constructed as a complete assembly,
including lock nut and mounting plate.

For outdoor air duct applications, a weatherproof mounting box with
weatherproof cover and gasket shall be used.

J. Averaging Sensors.

1.

For ductwork greater in any dimension the 48 inches and/or where air
temperature stratification exists, an averaging sensor with multiple sensing
points shall be used.

For plenum applications, such as mixed air temperature measurements, a
string of sensors mounted across the plenum shall be used to account for
stratification and/or air turbulence. The averaging string shall have a minimum
of 4 sensing points per 12-foot long segment.

Capillary supports at the sides of the duct shall be provided to support the
sensing strip.

2.07 TRANSMITTERS

A. Temperature Transmitters:

1.

One pipe, directly proportional output signal to measured variable, linearity
within plus or minus 1/2 percent of range for 200 degree F span and plus or
minus 1 percent for 50 degree span, with suitable temperature range,
compensated bulb, averaging capillary, or rod.

2.08 STATUS AND SAFETY SWITCHES

A. General Requirements.

1.

Switches shall be provided to monitor equipment status, safety conditions, and
generate alarms at the FMS when a failure or abnormal conditions occurs.
Safety switches shall be provided with two sets of contacts and shall be
interlock wired to shut down respective equipment.

B. Current Sensing Switches

1.

The current sensing switch shall be self-powered with solid state circuitry and
a dry contact output. It shall consist of a current transformer, a solid state
current sensing circuit, adjustable trip point, solid state switch, SPDT relay, and
an LED indicating the on or off status. A conductor of the load shall be passed
through the window of the device. It shall accept over-current up to twice its
trip point range.

Current sensing switches shall be used for run status for fans, over-current up
to twice its trip point range.

Current sensing switches shall be calibrated to show a positive run status only
when the motor is operating under load. A motor running with a broken belt or
coupling shall indicate a negative run status.

C. Air Filter Status Switches

1.

Differential pressure switches used to monitor air filter status shall be of the
automatic reset type with SPDT contacts rated for 2 amps at 120 VAC.
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D.

2. A complete installation kit shall be provided, including: static pressure tops,
tubing, fittings, and air filters.

3. Provide appropriate scale range and differential adjustment for intended
service.

Air Pressure Safety Switches

1. Air pressure safety switches shall be of the manual reset type with SPDT
contacts rated for 2 amps at 120 VAC.
2. Pressure range shall be adjustable with appropriate scale range and

differential adjustment for intended service.

PART 3 - EXECUTION

3.01  EXAMINATION

A. Verify pneumatic tubing is clear of water, oil or other contaminants and compressed
air supply has filter and dryer operating before installing control devices or actuators.

B. Verify air handling units and ductwork installation is complete and air filters are in place
before installing sensors in air streams.

C. Verify location of thermostats and humidistats and other exposed control sensors with
Drawings before installation.

D. Verify building systems to be controlled are ready to operate.

3.02 INSTALLATION

A. Install sleeves through concrete surfaces in minimum one inch sleeves, extended 6
inches above floors and one inch below bottom surface of slabs.

B. Install thermostats and space temperature sensors after locations are coordinated with
other Work.

C. Install thermostats and space temperature sensors 48 inches above floor. Align with
light switches.

D. Install freeze protection thermostats using flanges and element holders.

E. Install outdoor reset thermostats and outdoor sensors indoors, with sensing elements
outdoors with sun shield.

F. Provide separable sockets for liquids and flanges for air bulb elements. Refer to
Section 23 21 16.

G. Install guards on thermostats in public areas, entrances and as indicated on Drawings.
Install control panels adjacent to associated equipment on vibration free walls or
freestanding supports. Install engraved plastic nameplates for instruments and
controls inside cabinet and engraved plastic nameplates on cabinet face. Label with
appropriate equipment or system designation.

Install "hand/off/auto" selector switches to override automatic interlock controls when
switch is in "hand" position.
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J.

Install conduit and electrical wiring in accordance with Section 26 05 03.

3.03 FIELD QUALITY CONTROL

A

After completion of installation, test and adjust control equipment. Submit data
showing set points and final adjustments of controls.

Contractors’ tests and startups shall be scheduled and documented in accordance
with the project requirements.

3.04 DEMONSTRATION AND TRAINING

A

Section 017000 - Execution and Closeout Requirements: Requirements for
demonstration and training.

Demonstrate complete operation of systems, including sequence of operation prior to
Date of Substantial Completion.

Demonstrate complete and operating system to Owner.

Training of the Owner’'s operation and maintenance personnel is required in
cooperation with the Owner’s Representative. Provide competent, factory authorized
personnel to provide instruction to operation and maintenance personnel concerning
the location, operation, and troubleshooting of the installed systems. The instruction
shall be scheduled in coordination with the Owner’s Representative after submission
and approval of formal training plans. Refer to Section 01 70 00 for general contractor
closeout requirements. Refer to individual sections for specific contractor training
requirements.

END OF SECTION
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SECTION 230923
DIRECT DIGITAL CONTROL SYSTEM FOR HVAC

PART 1 - GENERAL

1.01  SUMMARY
A. Section includes control equipment and software.
B. Related Sections:
1. Section 23 09 93 - Sequence of Operations for HVAC Controls: Sequences of
operation implemented using products specified in this section.
2. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for
electric connections specified by this section.
1.02 REFERENCES
A. American National Standards Institute:
1. ANSI MC85.1 - Terminology for Automatic Control.
1.03 SYSTEM DESCRIPTION

A. Building automation system shall be an extension of Johnson Control Metasys
System. Map all points to the existing Application and Data Server.

B. Automatic temperature controls field monitoring and control system using field
programmable microprocessor based units with communications to Building
Automation and Control System.

C. Provide control panels, operator input/output devices, control units, local area
networks (LAN), sensors, control devices, actuators.

D. Provide controls for unit ventilators, air cooled condensing units, rooftop units, VRF’s,
etc.

E. Provide control systems consisting of thermostats, control valves, dampers and
operators, indicating devices, interface equipment and other apparatus and
accessories to operate mechanical systems, and to perform functions specified.

F. Provide installation and calibration, supervision, adjustments, and fine tuning
necessary for complete and fully operational system.

1.04 SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Submittal procedures.
B. Shop Drawings: Indicate the following:
1. Trunk cable schematic showing programmable control-unit locations and trunk
data conductors.
2. Connected data points, including connected control unit and input device.
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3. System graphics showing monitored systems, data (connected and calculated)
point addresses, and operator notations. Submit demonstration diskette
containing graphics.

4. System configuration with peripheral devices, batteries, power supplies,
diagrams, modems, and interconnections.

5. Description and sequence of operation for operating, user, and application
software.

6. Use terminology in submittals conforming to ASME MC85.1.

7. Coordinate submittals with information requested in Section 23 09 93.

C. Product Data: Submit data for each system component and software module.
D. Manufacturer's Installation Instructions: Submit installation instruction for each control
system component.
E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
1.05 CLOSEOUT SUBMITTALS
A. Section 017000 - Execution and Closeout Requirements: Requirements for
submittals.
B. Project Record Documents: Record actual locations of control components, including
control units, thermostats, and sensors.
1. Revise shop drawings to reflect actual installation and operating sequences.
2. Submit data specified in "Submittals" in final "Record Documents" form.
C. Operation and Maintenance Data:
1. Submit interconnection wiring diagrams complete field installed systems with
identified and numbered, system components and devices.
2. Submit keyboard illustrations and step-by-step procedures indexed for each
operator function.
3. Submit inspection period, cleaning methods, cleaning materials
recommended, and calibration tolerances.
1.06 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience, and with service facilities
within 50 miles of Project.
B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.
1.07 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.
1.08 WARRANTY
A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and
product bonds.
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1.09 REGULATORY REQUIREMENTS

A

I &G m m O O w

M.

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01  ACCEPTABLE MANUFACTURERS

A.

Intelli-Building Control and Solutions LLC, Chicago, IL
Contact: Rick Freund (312) 735.6546, rick@intelli-building.com

2.02 WEB SERVER INTERFACE

A. Field panel shall provide a web based graphical user interface compatible with the
BACnet network. Through the web server, the facility operator shall be able to easily
monitor and control the Building Automation System.

1. Web server features: Memory shall reside on the field panel without the need
for additional hardware:

2. Unlimited number of user accounts

3 User access shall be password encrypted.
a. Customized system graphics
b. Live animation of equipment
C. Real-time point values and status updates.
d. Network LayoutView network layout
e. View BACnet MS/TP network
f. Navigate to other web enabled panels
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g.

Search database for individual points

4, System Status Bar

~0ooTw

Visual detection of new alarms and acknowledged alarms

Visual detection of out of service, faults and failed devices

Ability to view, filter and acknowledge system alarms from a single page
Point Commanding Change point values

Place points “out of service”

Command BACnet MS/TP points

5. Scheduler

a.
b.
C.

View schedules in daily, weekly or monthly view
Add and delete schedules
Create exceptions for existing schedules

6. Reporting

a.

Generate point log report with multiple filters

7. Graphical trend display

a
b.
c
d

Ability to view one or more trends on a single display
Ability to view raw data values and export to CSV file
Print trend graph to network printers

Display points with current values

8. Configuration and Customization

a.
b.
c.
d.

Custom welcome page

User interface translatable to any browser supported language
Abiltity to customize font sizes and display colors

Display points with current values

9. Online database editing

a.

b.

C.

2025 HVAC UPGRADES

Database configuration

1) Add/ modify/ delete points

2) Add/ modify/ delete trend definitions

3) Add/ modify/ delete schedules

4) Add/ modify/ delete event enrollment

5) Add/ modify/ delete notification class objects
User Account

1) Add/ modify/ delete user accounts

2) Change user passwords

Custom Program editor

1) Add/ modify/ delete programs
2) View and clear trace bits
3) View disabled, unresolved, and comment lines
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10. Graphics creation and editing

a. Graphics configuration tool allows remote creation, modification and
deletion of graphics
b. Library of predefined graphic backgrounds

2.03 DDC CONTROLS

A

Unit Controllers: Programmable control module shall be pre-programmed prior to
jobsite delivery for the applicable sequence of operation.

2.04 CONTROL UNITS

A. Units: Modular in design and consisting of processor board with programmable RAM
memory, local operator access and display panel, and integral interface equipment.

B. Battery Backup: For minimum of 48 hours for complete system including RAM without
interruption, with automatic battery charger. This battery backup shall only be used to
retain memory in the controller, not to keep it functioning.

C. Control Units Functions:

1. Monitor or control each input/output point.

2. Completely independent with hardware clock/calendar and software to
maintain control independently.

3. Acquire, process, and transfer information to operator station or other control
units on network.

4, Accept, process, and execute commands from other control unit's or devices
or operator stations.

5. Access both data base and control functions simultaneously.

6. Record, evaluate, and report changes of state or value that occur among
associated points. Continue to perform associated control functions regardless
of status of network.

7. Perform in stand-alone mode: Start/stop, duty cycling, automatic temperature
control, demand control via a sliding window, predictive algorithm, event
initiated control, calculated point, scanning and alarm processing, full direct
digital control, trend logging, global communications, maintenance scheduling.

8. Global Communications: Broadcast point data onto network, making that
information available to all other system control units.

9. Transmit any or all input/output points onto network for use by other control
units and utilize data from other control units.

D. Input/Output Capability: Discrete/digital input (contact status), discrete/digital output,
analog input, analog output, pulse input (5 pulses/second), pulse output (0-655
seconds in duration with 0.01 second resolution).

E. Monitor, control, or address data points. Mix shall include analog inputs, analog
outputs, pulse inputs, pulse outputs and discrete inputs/outputs, as required. Install
control units with minimum 30 percent spare capacity.

F. Point Scanning: Set scan or execution speed of each point to operator selected time
from 1 to 250 seconds.
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Upload/Download Capability: Download from or upload to operator station.
Upload/Download time for entire control unit database maximum 10 seconds on hard
wired LAN, or 60 seconds over voice grade phone lines.

Test Mode Operation: Place input/output points in test mode to allow testing and
developing of control algorithms on line without disrupting field hardware and
controlled environment.

2.05 LOCAL AREA NETWORKS (LAN)

A. Provide communication between network control units (NCU) over local area network
(LAN). System must be capable of supporting Ethernet LAN between network control
units.

B. LAN Capacity: Not less than 60 stations or nodes.

C. Break in Communication Path: Alarm and automatically initiate LAN reconfiguration.

D. LAN Data Speed: Minimum 10 MB as an Ethernet.

E. Communication Techniques: Allow interface into network by multiple operation
stations and by auto-answer/auto-dial modems. Support communication over
telephone lines utilizing modems.

F. Transmission Median: Fiber optic or single pair of solid 24 gauge twisted, shielded
copper cable.

G. Network Support: Time for global point to be received by any station, shall be less
than 3 seconds. Provide automatic reconfiguration if any station is added or lost. If
transmission cable is cut, reconfigure two sections with no disruption to system's
operation, without operator intervention.

H. Secondary network N2 to operate at 9.6 KB.

2.06 OPERATING SYSTEM SOFTWARE

A. Provide input/output capability from operator station.

B. Operator System Access: Via software password with minimum 30 access levels at
work station and minimum 3 access levels at each control unit.

C. Data Base Creation and Support: Changes shall utilize standard procedures.

D. Provide capability of dynamic color graphic displays if so noted on point charts.

E. Provide alarm processing.

F. Provide event processing.

G. Automatic Restart: Automatically restart field equipment on restoration of power.
Provide time delay between individual equipment restart and time of day start/stop.

H. Provide message display.

l. Provide reports.
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Provide data collection.
Graphic Display: Support graphic development on work station with software features.
Provide maintenance management.

Provide advisories.

2.07 LOAD CONTROL PROGRAMS

J.

K.

@ m m o O W »

General: Support inch-pounds and S.l. metric units of measurement.
Provide demand limiting.

Provide duty cycling.

Provide automatic time scheduling.

Provide start/stop time optimization.

Provide night setback/setup program.

Calculated Points: Define calculations and totalization computed from monitored
points (analog/digital points), constants, or other calculated points.

Event Initiated Programming: Event may be initiated by any data point, causing series
of controls in a sequence.

Direct Digital Control: Each control unit shall provide Direct Digital Control software
so that the operator may customize control strategies and sequences of operation by
defining the appropriate control loop algorithms and choosing the optimum loop
parameters.

Provide fine tuning direct digital control PID or floating loops.

Provide trend logging.

2.08 HVAC CONTROL PROGRAMS

A

Support inch-pounds and S.l. metric units of measurement. Identify each HVAC
Control system.

Provide optimal run time.
Provide supply air reset.

Provide enthalpy switchover.

2.09 PROGRAMMING APPLICATION FEATURES

A. Provide trend logs.
B. Provide alarm messages.
C. Provide weekly scheduling.
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D.

Provide event interlocking.

PART 3 - EXECUTION

3.01

3.02

3.03

3.04

EXAMINATION

A

Verify conditioned power supply is available to control units and to operator
workstation.

B. Verify field end devices and wiring is installed prior to installation proceeding.

INSTALLATION

A. Install control units and other hardware in position on permanent walls were not subject
to excessive vibration.

B. Install software in control units and in operator workstation. Implement features of
programs to specified requirements and appropriate to sequence of operation. Refer
to Section 23 09 93.

C. Install with 120 volts alternating current, 15 amp dedicated emergency power circuit to
each programmable control unit.

D. Install conduit and electrical wiring in accordance with Section 26 05 03.

E. Install electrical material and installation in accordance with appropriate requirements
of Division 26.

F. Coordinate all new DDC work with existing control system/s within the building, making

sure that the existing system remains undisturbed and functional.

MANUFACTURER'S FIELD SERVICES

A

Start and commission systems. Allow adequate time for start-up and commissioning
prior to placing control systems in permanent operation.

Furnish service technician employed by system installer to instruct Owner's
representative in operation of systems plant and equipment for 3 day period.

DEMONSTRATION AND TRAINING

A

Section 017000 - Execution and Closeout Requirements: Requirements for
demonstration and training.

Furnish basic operator training for 3 persons on data display, alarm and status
descriptors, requesting data, execution commands and log requests. Include a
minimum of 24 hours instructor time. Furnish training on site.

Demonstrate complete and operating system to Owner.

END OF SECTION
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SECTION 230993
SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

SUMMARY
A. Sequence of Operation:

1. Murphy MZ rooftop unit.
2. RL Middle Central Heating Plant (Boilers, Pumps).
3. Power phase monitoring.

SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate mechanical system controlled and control system
components.

1. Label with settings, adjustable range of control and limits. Submit written
description of control sequence.

2. Submit flow diagrams for each control system, graphically depicting control
logic.

3. Submit draft copies of graphic displays indicating mechanical system
components, control system components, and controlled function status and
value.

CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of components and set points of
controls, including changes to sequences made after submission of shop drawings.

REGULATORY REQUIREMENTS

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)

Conform to (IECC) International Energy Conservation Code. (2024)

r 6 ™ m o o w >

Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

SEQUENCE OF OPERATIONS
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M.

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.01 GENERAL

A

Temperature control system shall be web-based and communicate seamlessly, over
the district's Ethernet LAN/WAN. All DDC control points listed in this section shall be
performed by the DDC system and displayed on a PC browser with Internet Explorer.
For future work, new DDC system software shall have capability and sufficient capacity
to control entire building plus 20 percent spare capacity.

All DDC control points listed in this section shall be performed by the DDC system.
Any other control work required to complete the sequence of operation herein specified
shall be electric temperature controls. Contractor shall provide all transformers,
relays, etc. necessary for a complete operating system. At contractor’s option, entire
control system specified herein may be DDC.

In general, system shall automatically control changeover to heating at 68 degrees F.
and to cooling at 70 degrees F. as sensed by outside air temperature sensor.

3.02 MULTI-ZONE ROOFTOP UNIT (Murphy)

A

The rooftop unit will function as programmed at the unit controller by the unit
manufacturer. The sequence of operations noted is responsible for proper operation
of the unit per the codes and manufacturer's recommendations. The Building
Automation System will interface with the RTU through the BACnet data connection.
All applicable available points from manufacturer BACnet communication module shall
be mapped into the BAS.

BAS contractor shall mount and wire all loose shipped manufacturer supplied
components and provide any required devices to achieve the sequence, including add
a building static pressure sensor and tubing.

During occupied mode, both supply and exhaust fans shall operate continuously.

Run Conditions - Scheduled: The unit shall run according to a user definable time
schedule in the following modes and programmed by the BAS contractor:

1. Occupied Mode: The unit shall maintain

a. A 71°F (adj.) cooling setpoint
b. A 74°F (adj.) heating setpoint (where applicable).
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2. Unoccupied Mode (night setback): The unit shall maintain unoccupied zone
setpoints during unoccupied periods.

a. A 79°F (adj.) cooling setpoint.
b. A 66°F (adj.) heating setpoint (where applicable).

E. Activation of any return or supply air smoke detector the system shall have a wired
shut down, signal BAS alarm, and signal fire alarm system.

F. Alarms shall be provided as follows:
1. Zone High Zone Temp by BAS: If the zone temperature is greater than the
cooling setpoint by a user definable amount (adj.).
2. Zone Low Zone Temp by BAS: If the zone temperature is less than the heating

setpoint (where applicable) by a user definable amount (adj.).

3. All applicable BACnet alarms generated by the RTU controller.
4. High CO: If any of the supply air CO sensors are activated, unit shall shut-down
and go into alarm.
G. BAS shall display and allow end user to control all functions and display all alarms

produced by the BACnet integration.

H. Input/Output Schedule (minimum points required):
Description Signal
1. RTU Integration (all available points via BACnet MS/TP
consult with owner and unit manufacturer)

2 Supply Fan Status (Typical of 8 Furnaces) DI
3 Supply Fan Start/Stop (Typical of 8 Furnaces) DO
4. Exhaust Fan Status DI
5. Exhaust Fan Start/Stop (modulate) DO
6 Outside/Return/Exhaust Air Dampers AO
7 Zone Discharge Air Temperature Set Point (Typical of 8) Al
8 Zone Discharge Air Temperature (Typical of 8) Al
9. Zone Space Temperature Set Point Al
10. Zone Space Temperature (Typical of 8) Al
11. Gas valve position (Typical of 8) Al
12. Return Air Temperature Al
13. Return Air Humidity Al
14. Zone Low-Limit (Typical of 8) DI
15. Filter Differential Pressure (Typical of 8) Al
16. Outdoor Air Temperature Al
17. Condensing unit Status (Typical of 8) DO
18. Condensing unit Stage (Typical of 8) DI
19. High CO Levels and Alarm DI
20. Fire Alarm System DI

21. Graphic Display - -

SEQUENCE OF OPERATIONS
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3.03 CENTRAL HEATING PLANT (RL Middle)

A

Description:

1.

Base Bid: Remove existing ThermoSolutions boiler and constant speed
circulating pump (HWB-1, HWP-1), provide new fully condensing water boiler
with variable speed circulation pump (HWB-1, VFD-1/HWP-1), re-configure
boiler room HWS/R piping. Existing primary-secondary 3-way valve, existing
base mounted hot water distribution pumps (HWP-3/HWP-4), existing boiler
and constant speed circulating pump (HWB-2, HWP-2) to remain.

Alternate No.1: Remove existing ThermoSolutions boiler and constant speed
circulating pump (HWB-2, HWP-2), provide new fully condensing water boiler
with variable speed circulation pump (HWB-2, VFD-2/HWP-2).

General:

1.

Base Bid: Connect new HWB-1 to existing emergency boiler shutoff switch.
Alternate No.1: Connection new HWB-1 and HWB-2 to existing emergency
boiler shutoff switch.

Base Bid: BAS (Intelli-Building) shall enable new condensing boiler. BAS shall
position existing 3-way valve to 50% return (secondary system) and 50%
primary boiler water. New boiler microprocessor sequencing control panel
shall control firing rate of boiler to maintain secondary loop temperature.
Secondary loop temperature shall reset from 90 degrees F to 180 degrees F
based on the OA reset schedule. If new boiler cannot maintain building, BAS
shall enable existing non-condensing boiler and BAS shall control existing 3-
way primary-secondary valve to maintain primary loop temperature between
140-180 degrees F. New boiler sequencing control panel shall control firing
rate of new boiler and BAS shall control firing rate of existing boiler.

Alternate No.1: BAS (Intelli-Building) shall enable new heating plant and
control the existing 3-way primary-secondary valve. If one boiler is firing, the
BAS shall position existing 3-way valve to 50% return (secondary system) and
50% primary boiler water. If both boilers are firing, the BAS shall position the
existing 3-way valve to 100% primary flow. Heating plant, variable speed boiler
circulation pumps shall be controlled by a microprocessor sequencing control
panel provided by the boiler manufacturer to maintain secondary loop
temperature reset 90 degrees F to 180 degrees F based on OA reset schedule.
The contractor, boiler manufacturer’s representative and existing BAS (Intelli-
building) shall coordinate for a full functional system. All points shall be
controllable through the BAS.

The BAS shall display and allow the end user to control all functions and
display all alarms produced by the boiler sequencing panel though BACnet
MS/TP integration.

Primary Hot Water System:

New fully condensing boiler shall be the lead boiler.

New fully condensing boiler control panel shall sequence/cascade fully
condensing boiler(s) to maintain HWS set point.

New boiler control panel shall very the speed of the ECM boiler circulating
pump(s) with the firing rate of the boiler for maximum efficiency.

BAS shall control firing rate of existing near condensing boiler.
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5. BAS shall control the on/off of the existing boiler circulation pump with the

on/off of the existing near condensing boiler.

BAS shall control the position of the existing 3-way primary-secondary valve.

Secondary HWS set point shall be reset based on outside air temperature.

Boiler control panel shall very the speed of the ECM boiler circulating pump(s)

with the firing rate of the boiler for maximum efficiency.

9. The contractor shall connect DP and temperature sensors and wire the
temperature sensors supplied with microprocessor boiler controller. The
contractor shall install all sensing wells and pressure taps.

®NOo

D. Input/Output Schedule (minimum points required):

Description Signal
1 Outdoor air temperature Al
2 Boiler System Control Panel Heating Mode DO
3 Boiler Alarm (HWB-1/2) Al
4. Boiler Setpoint (HWB-1/2) DI
5. Boiler enable/disable (HWB-1/2) DI
6 Boiler Status (HWB-1/2) DO
7 Boiler Firing Rate (HWB-1/2) DO
8 Boiler Stack Temperatures (HWB-1/2) AO
9. HWP-1/2 Start/Stop DO
10. HWP-1/2, VFD-1/2 Speed AO
11. Primary Hot Water Temperature AO
12. Existing Hot Water Pump HWP-3/4 Start/Stop DO
13. Existing Hot Water Pump HWP-3/4 Status DI
14. Existing Primary Hot Water Supply Temperature Al
15. Existing Primary Hot Water Return Temperature Al
16. Existing Hot Water Supply Temperature Al
17. Existing Hot Water Return Temperature Al

18. Computer Graphic Display of System ---
3.04 POWER/PHASE MONITORING

A. A phase monitor (Hawk Eye or Siemens) shall monitor each main power phase of the
incoming service. Upon loss or imbalance of voltage for legs A, B, or C the building
automation system shall shut-down and send an alarm to the BAS system the following
equipment:

1. MZ Rooftop Unit (Murphy)

END OF SECTION
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SECTION 231123
FACILITY NATURAL GAS PIPING

PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes:
1. Natural gas piping above grade.
2. Unions and flanges.
3. Valves.
4. Pipe hangers and supports.
B. Related Sections:
1. Section 23 05 29 - Hangers and Supports for HYAC Piping and Equipment:

Product requirements for pipe hangers and supports and firestopping for
placement by this section.

2. Section 23 05 53 - Identification for HVAC Piping and Equipment: Product
requirements for valve and pipe identification for placement by this section.

1.02 REFERENCES

A. American National Standards Institute:
1. ANSI Z21.15 - Manually Operated Gas Valves for Appliances, Appliance
Connector Valves and Hose End Valves.
B. American Society of Mechanical Engineers:
1. ASME B16.3 - Malleable Iron Threaded Fittings.
2. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes.
3. ASME B16.33 - Manually Operated Metallic Gas Valves for Use in Gas Piping

Systems Up to 125 psig (sizes 1/2 - 2).

ASME B31.9 - Building Services Piping.

ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing
Qualifications.

ok

C. ASTM International:

1. ASTM AS53/A53M - Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless.

2. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought
Carbon Steel and Alloy Steel for Moderate and High Temperature Service.

3. ASTM B88 - Standard Specification for Seamless Copper Water Tube.

4. ASTM B280 - Standard Specification for Seamless Copper Tube for Air

Conditioning and Refrigeration Field Service.
5. ASTM B749 - Standard Specification for Lead and Lead Alloy Strip, Sheet, and
Plate Products.

6. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe
Hangers.
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D. American Welding Society:

1. AWS D1.1 - Structural Welding Code - Steel.
E. American Water Works Association:
1. AWWA C105 - American National Standard for Polyethylene Encasement for
Ductile-Iron Pipe Systems.
F. National Fire Protection Association:
1. NFPA 54 - National Fuel Gas Code.
G. Underwriters Laboratories Inc.:
1. UL 842 - Valves for Flammable Fluids.

1.03 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified, provide compatible system
components and joints. Use non-conducting dielectric connections when joining
dissimilar metals in systems.

B. Provide flanges, unions, or couplings at locations requiring servicing. Use unions,
flanges, or couplings downstream of valves and at equipment connections. Do not use
direct welded or threaded connections to valves, equipment.

C. Provide pipe hangers and supports in accordance with ASME B31.9.

D. Use ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

1.04 SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Submittal procedures.

B. Product Data:

1. Piping: Submit data on pipe materials, fittings, and accessories. Submit
manufacturers catalog information.

2. Valves: Submit manufacturers catalog information with valve data and ratings
for each service.

3. Hangers and Supports: Submit manufacturers catalog information including
load capacity.

4. Piping Specialties: Submit manufacturers catalog information including

capacity, rough-in requirements, and service sizes for the following:

a. Strainers.
b. Natural gas pressure regulators.
C. Natural gas pressure relief valves.
C. Design Data: Indicate pipe size. Indicate load carrying capacity of trapeze, multiple

pipe, and riser support hangers.
1.05 CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
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B. Project Record Documents: Record actual locations of valves, piping system, and
system components.
C. Operation and Maintenance Data: Submit for valves and gas pressure regulators
installation instructions, spare parts lists, and exploded assembly views.
1.06 QUALITY ASSURANCE
A. Perform natural gas Work in accordance with NFPA 54,
B. Perform work in accordance with applicable code and local gas company
requirements.
C. Perform Work in accordance with ASME B31.9 code for installation of piping systems
and ASME Section IX for welding materials and procedures.
D. Perform Work in accordance with authority having jurisdiction and AWS D1.1 for
welding hanger and support attachments to building structure.
E. Furnish shutoff valves complying with ASME B16.33 or ANSI Z21.15.
1.07 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.
B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.
1.08 DELIVERY, STORAGE, AND HANDLING
A. Section 016000 - Product Requirements: Product storage and handling
requirements.
B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
C. Protect piping and fittings from soil and debris with temporary end caps and closures.
Maintain in place until installation. Furnish temporary protective coating on cast iron
and steel valves.
1.09 ENVIRONMENTAL REQUIREMENTS
A. Section 01 60 00 - Product Requirements.
B. Do not install underground piping when bedding is wet or frozen.
1.10 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.
1.11  COORDINATION
A. Coordinate trenching, excavating, bedding, and backfilling of buried piping systems.
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1.12  WARRANTY

A

B.

Section 01 74 00 - Execution and Closeout Requirements: Product warranties and
product bonds.

Furnish five year manufacturer warranty for valves excluding packing.

1.13 REGULATORY REQUIREMENTS

A

I &G m m O O w

M.

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01 NATURAL GAS PIPING, ABOVE GRADE

A

Steel Pipe: ASTM A53/A53M Schedule 40 black.

1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M forged steel
welding type.
2. Joints: Threaded for pipe 2 inches and smaller (unless routed through the

building outside of mechanical rooms); welded for pipe 2-1/2 inches and larger.

2.02 UNIONS AND FLANGES

A. Unions for Pipe 2 inches and Smaller:
1. Ferrous Piping: Class 150, malleable iron, threaded.
2. Copper Piping: Class 150, bronze unions with brazed joints.
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2.03

3. Dielectric Connections: Union with galvanized or plated steel threaded end,
copper solder end, water impervious isolation barrier.

B. Flanges for Pipe 2-1/2 inches and Larger:

1. Ferrous Piping: Class 150, forged steel, slip-on flanges.
2. Copper Piping: Class 150, slip-on bronze flanges.
3. Gaskets: 1/16 inch thick preformed neoprene gaskets.

PIPE HANGERS AND SUPPORTS

A. Conform to NFPA 54 and ASME 31.9.

B. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron or Carbon steel, adjustable
swivel, split ring.

Hangers for Pipe Sizes 2 inches and Larger: Carbon steel, adjustable, clevis.
Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

C
D
E. Wall Support for Pipe 3 inches and Smaller: Cast iron hook.
F Vertical Support: Steel riser clamp.

G

Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and
concrete pier or steel support.

H. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

l. Sheet Lead: ASTM B749, 2.5 Ib/sq ft inch thick.

PART 3 - EXECUTION

3.01 EXAMINATION
A. Verify excavations are to required grade, dry, and not over-excavated.
3.02 PREPARATION
A. Ream pipe and tube ends. Remove burrs.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.
3.03 INSTALLATION - INSERTS
A. Provide inserts for placement in concrete forms.
B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.
C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches
and larger.
D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
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E.

Where inserts are omitted, drill through concrete slab from below and provide through-
bolt with recessed square steel plate and nut above slab.

3.04 INSTALLATION - PIPE HANGERS AND SUPPORTS

A. Install hangers and supports in accordance with ASME B31.9.

B. Support horizontal piping hangers as scheduled.

C. Install hangers to provide minimum 1/2 inch space between finished covering and
adjacent work.

D. Place hangers within 12 inches of each horizontal elbow.

E. Install hangers to allow 1-1/2 inch minimum vertical adjustment. Design hangers for
pipe movement without disengagement of supported pipe.

F. Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.

G. Where installing several pipes in parallel and at same elevation, provide multiple pipe
hangers or trapeze hangers.

H. Provide copper plated hangers and supports for copper piping and sheet lead packing
between hangers or support and piping.

l. Prime coat exposed steel hangers and supports in accordance with Section 09 90 00.

J. Provide clearance in hangers and from structure and other equipment for installation
of insulation and access to valves and fittings.

3.05 INSTALLATION - ABOVE GROUND PIPING SYSTEMS

A. Install natural gas piping in accordance with NFPA 54.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Route piping in orderly manner and maintain gradient.

D. Install piping to conserve building space and not interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment.

G. Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 29.

H. Install firestopping at fire rated construction perimeters and openings containing
penetrating sleeves and piping.

l. Provide clearance for installation of insulation and access to valves and fittings.

J. Provide access where valves and fittings are not exposed.
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Where pipe support members are welded to structural building framing, scrape, brush
clean, weld, and apply one coat of zinc rich primer.

Provide support for utility meters in accordance with requirements of utility company.

Install vent piping from gas pressure reducing valves to outdoors and terminate in
weatherproof hood.

Prepare pipe, fittings, supports, and accessories not pre-finished, ready for finish
painting.

Install identification on piping systems including underground piping. Refer to Section
23 05 53.

Install valves with stems upright or horizontal, not inverted.

Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the Work, and isolating parts of completed system.

Install gas pressure regulator with tee fitting between regulator and upstream shutoff
valve. Cap or plug one opening of tee fitting.

Install gas pressure regulator with tee fitting not less than 10 pipe diameters
downstream of regulator. Cap or plug one opening of tee fitting.

Install gas pressure regulator with independent vent full size opening on regulator and
terminate outdoors.

Provide new gas service complete with gas meter and regulators. Provide regulators
on each line serving gravity type appliances, sized in accordance with equipment.

All exterior gas pipe and gas vent piping shall be brushed clean, primed and
painted with two coats of weather resistant oil base paint (color selected by
Architect).

3.06 FIELD QUALITY CONTROL

A. Pressure test natural gas piping in accordance with NFPA 54.
B. Inspect, test and purge gas piping in accordance with applicable code.
C. When pressure tests do not meet specified requirements, remove defective work,
replace and retest.
END OF SECTION
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PART 1 - GENERAL
1.01 SUMMARY

SECTION 232113
HVAC PIPING

A. Section Includes:
1. Heating water piping, above ground.
2. Equipment drains and over flows.
3. Unions and flanges.
4. Valves.
B. Related Sections:

1.

Section 23 05 16 - Expansion Fittings and Loops for HVAC Piping: Product and
execution requirements for expansion compensation devices use in heating
and cooling piping systems.

Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment:
Product requirements for pipe hangers and supports, sleeves, and firestopping
for placement by this section.

Section 23 05 53 - Identification for HVAC Piping and Equipment: Product
requirements for pipe identification for placement by this section.

Section 23 07 00 - HVAC Insulation: Product requirements for Piping Insulation
for placement by this section.

Section 23 2116 - Hydronic Piping Specialties: Product and execution
requirements for piping specialties used in heating and cooling piping systems.
Section 23 21 23 - Hydronic Pumps: Product and execution requirements for
pumps used in heating and cooling piping systems.

Section 232500 - HVAC Water Treatment: Product and execution
requirements for cleaning and chemical treatment of heating and cooling piping
systems.

1.02 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B16.3 - Malleable Iron Threaded Fittings.
2. ASME B16.4 - Gray Iron Threaded Fittings.
3. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
4, ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure

® N O

Fittings.

ASME B16.51 — Copper and Copper Alloy Press-Connect Pressure Fittings
ASME B31.1 - Power Piping.

ASME B31.9 - Building Services Piping.

ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing
Qualifications.

B. ASTM International:

1.

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless.
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2. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought
Carbon Steel and Alloy Steel for Moderate and High Temperature Service.

3. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-
Retaining Castings for Use at Elevated Temperatures.

4. ASTM A536 - Standard Specification for Ductile Iron Castings.

5. ASTM B32 - Standard Specification for Solder Metal.

6. ASTM B88 - Standard Specification for Seamless Copper Water Tube.

7. ASTM B584 - Standard Specification for Copper Alloy Sand Castings for
General Applications.

8. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC)

Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

9. ASTM D1785 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic
Pipe, Schedules 40, 80, and 120.

10. ASTM D2464 - Standard Specification for Threaded Poly (Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80.

11. ASTM D2466 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 40.

12. ASTM D2467 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80.

13. ASTM D2564 - Standard Specification for Solvent Cements for Poly (Vinyl
Chloride) (PVC) Plastic Piping Systems.

14. ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with
Poly (Vinyl Chloride) (PVC) Pipe and Fittings.

15. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe
Hangers.

16. ASTM F1476 - Standard Specification for Performance of Gasketed
Mechanical Couplings for Use in Piping Applications.

17. ASTM F3226 — Standard Specification for Metallic Press-Connect Fittings for
Piping and Tubing Systems

American Welding Society:

1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
2. AWS D1.1 - Structural Welding Code - Steel.

1.03 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified, provide compatible system
components and joints. Use non-conducting dielectric connections whenever jointing
dissimilar metals in open systems.

B. Provide flanges, union, and couplings at locations requiring servicing. Use unions,
flanges, and couplings downstream of valves and at equipment or apparatus
connections. Do not use direct welded or threaded connections to valves, equipment
or other apparatus.

C. Provide pipe hangers and supports in accordance with ASME B31.1.

D. Use gate, ball or butterfly valves for shut-off and to isolate equipment, part of systems,
or vertical risers.

E. Use globe, ball or butterfly valves for throttling, bypass, or manual flow control
services.
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Use spring loaded check valves on discharge of hot water, chilled water, or pumps.

Use plug valves for throttling service. Use non-lubricated plug valves only when shut-
off or isolating valves are also provided.

Use butterfly valves in heating water systems, in chilled and condenser water systems
in heating, chilled and condenser water systems interchangeably with gate and globe
valves.

Use only butterfly valves in chilled and condenser water systems for throttling and
isolation service.

Use lug end butterfly valves to isolate equipment.

Use 3/4 inch ball valves with cap for drains at main shut-off valves, low points of piping,
bases of vertical risers, and at equipment. Pipe to nearest floor drain.

Flexible Connectors: Use at or near pumps motor driven equipment where piping
configuration does not absorb vibration.

1.04 SUBMITTALS

A.
B.

Section 01 33 00 - Submittal Procedures: Submittal procedures.

Shop Drawings: Submit pipe fabrication drawings, drawn to scale not smaller than 1/4
inch equals 1 foot, on drawing sheets same size as Contract Documents. Indicate
schematic layout of piping system, including equipment, critical dimensions, and sizes.

Product Data:

1. Piping: Submit data on pipe materials, fittings, and accessories. Submit
manufacturers catalog information.

2. Valves: Submit manufacturers catalog information with valve data and ratings
for each service.

3. Hangers and Supports: Submit manufacturers catalog information including

load capacity.

1.05 CLOSEOUT SUBMITTALS

Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

Project Record Documents: Record actual locations of valves, equipment and
accessories.

Operation and Maintenance Data: Submit instructions for installation and changing
components, spare parts lists, exploded assembly views.

1.06 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.1 code for installation of piping systems
and ASME Section IX for welding materials and procedures.
B. Perform Work in accordance with AWS D1.1 for welding hanger and support
attachments to building structure.
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C. Maintain one copy of each document on site.

1.07 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.
B. Fabricator or Installer: Company specializing in performing Work of this section with
minimum three years documented experience.
C. Installers of press-connect bronze, copper, or carbon steel fittings:
D. Installers shall attend a manufacturer’s installation training class as having been
trained and qualified to join piping with press-connect fittings.
E. Installer shall be a qualified installer, licensed within the jurisdiction, and familiar with
the installation of press-connect bronze, copper, carbon steel fittings.
F. Press-connect bronze, copper, carbon steel fittings shall be installed using proper tool,
actuator, jaws, and rings as instructed by the manufacturer.
1.08 DELIVERY, STORAGE, AND HANDLING
A. Section 016000 - Product Requirements: Product storage and handling
requirements.
B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
C. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the Work, and isolating parts of completed system.
1.09 ENVIRONMENTAL REQUIREMENTS
A. Section 01 60 00 - Product Requirements.
B. Do not install underground piping when bedding is wet or frozen.
1.10 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.
1.11  COORDINATION
A. Section 01 30 00 - Administrative Requirements: Requirements for coordination.
B. Coordinate trenching, excavating, bedding, and backfilling of buried piping systems.
1.12 EXTRA MATERIALS
A. Section 017000 - Execution and Closeout Requirements: Spare parts and
maintenance products.
B. Furnish two packing kits for each size and valve type.
2025 HVAC UPGRADES HVAC PIPING
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1.13 REGULATORY REQUIREMENTS

A

I &G m m O O w

M.

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01  HEATING WATER PIPING, ABOVE GROUND

A. Steel Pipe: ASTM A53/A53M, Schedule 40, 0.375 inch wall for sizes 12 inch and
larger, black.
1. Fittings: ASME B16.3, malleable iron or ASTM A234/A234M, forged steel
welding type.
2. Joints: Threaded for pipe 2 inches and smaller; welded for pipe 2-1/2 inches
and larger.
B. Steel Pipe: ASTM A53/A53M, Schedule 40, 0.375 inch wall for sizes 12 inch and
larger, black, rolled grooved ends.
1. Fittings: ASTM A395/A395M and ASTM A536 ductile iron, grooved ends.
2. Joints: Grooved mechanical couplings meeting ASTM F1476.

a. Housing Clamps: ASTM A395/A395M and ASTM A536 ductile iron,
compatible with steel piping sizes, rigid or flexible type, installation-
ready.

b. Gasket: Elastomer composition for operating temperature range from -
30 degrees F to 250 degrees F.

C. Accessories: Steel bolts, nuts, and washers.
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C. Steel Pipe: ASTM A53/A53M, Schedule 40, 0.375 inch wall for 1/2“ to 4“ IPS, black.

1. Acceptable Manufacturers:  Viega, Rigid-Mega press, NIBCO, Apollo-
Conbraco.

2. Fittings: ASTM F3226, Carbon Steel Press-Connect Fittings.

3. Carbon steel alloy fitting with corrosion-resistant zinc/nickel coating.

4 Peroxidically cured EPDM or FKM elastomeric sealing elements. Sealing

element shall be uniform in size/width and free from manufactured deformities
or indentations.

a. EPDM sealing element rated to 200 psi (max) with a temperature range
of 0-250 degrees (F).
b. FKM sealing element rated to 200 psi (max) with a temperature range

of 0-284 degrees (F) and temperature spikes (24hr) up to 356 degrees
(F).

5. 420 stainless steel grip ring

6. 304 stainless steel separator ring for 1/2 to 2%, graphite separator ring for 2-
1/2“ to 4°.

7. Color-coded markings on exterior of fitting for readily identifying/inspecting
sealing element type.

8. Press Connect fitting shall have smart connect feature to detect unpressed
fittings during the testing process.

9. Single source manufacturer. Technology and installation instructions vary

between manufacturers. Installers shall have current training credentials
issued from selected manufacturer by on-site representative.
10. Joints: Pressed by crimping tool.

D. Copper Tubing: ASTM B88, Type L, hard drawn.
1. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought copper.
E. Copper Tubing: ASTM B88, Type L, hard drawn, rolled grooved ends.

1. Fittings: ASME B16.18 cast copper alloy, grooved ends.
2. Joints: Grooved mechanical couplings meeting ASTM F1476.

a. Housing Clamps: ASTM A395/A395M and ASTM A536 ductile iron,
enamel coated, compatible with copper tubing sizes, to engage and
lock designed to permit some angular deflection, contraction, and
expansion, installation-ready style.

b. Gasket: Elastomer composition for operating temperature range from -
30 degrees F to 250 degrees F.
C. Accessories: Steel bolts, nuts, and washers.

F. Copper Tubing: ASTM B88, Type L, hard drawn.

1. Acceptable Manufacturers: Viega and Ridged-Propress.
2. Press Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought.
3. Joints: Pressed by crimping tool.
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2.02

2.03

2.04

2.05

EQUIPMENT DRAINS AND OVERFLOWS

A. Steel Pipe: ASTM A53/A53M Schedule 40, galvanized.

1. Fittings: ASME B16.3, malleable iron or ASME B16.4, cast iron.
2. Joints: Threaded for pipe 2 inches and smaller; flanged for pipe 2-1/2 inches
and larger.

B. Copper Tubing: ASTM B88, Type K, hard drawn.

1. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought copper.
2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and silver, with
melting range 430 to 535 degrees F.

C. Rooftop Unit — Condensate Piping - PVC Pipe: ASTM D1785, Schedule 80, or ASTM
D2241, SDR 21 or 26, polyvinyl chloride (PVC) material.

1. Fittings: ASTM D2466, Schedule 80, PVC.
2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement.

UNIONS AND FLANGES
A. Unions for Pipe 2 inches and Smaller:

1. Ferrous Piping: Class 150, malleable iron, threaded.

2. Copper Piping: Class 150, bronze unions with soldered.

3 Dielectric Connections: Union with galvanized or plated steel threaded end,
copper solder end, water impervious isolation barrier.

4. PVC Piping: PVC.

B. Flanges for Pipe 2-1/2 inches and Larger:
Ferrous Piping: Class 150, forged steel, slip-on flanges.

1.
2. Copper Piping: Class 150, slip-on bronze flanges.
3. PVC Piping: PVC flanges.

4. Gaskets: 1/16 inch thick preformed neoprene gaskets.
GATE VALVES
A. Manufacturers:

1. Crane Valve.

2. Milwaukee Valve Company.

3. NIBCO, Inc.

4. Stockham Valves & Fittings.

5. Apollo.

B. 150 Ib., rising stem.
GLOBE VALVES
A. Manufacturers:

1. Crane Valve.
2. Milwaukee Valve Company.
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3. NIBCO, Inc.
4. Stockham Valves & Fittings.
5. Apollo.

B. 150 Ib., rising stem.
2.06 BALL VALVES
A. Manufacturers:

Crane Valve.

Milwaukee Valve Company.
NIBCO, Inc.

Stockham Valves & Fittings.
Apollo.

Viega, LLC.

ocobhwN~

B. 2 inches and Smaller: MSS SP 110, 600 PSIG WOG, bronze, two piece body, type
316 stainless steel ball, full port, Teflon seats, blow-out proof stem, solder, threaded
ends or press connect, extended lever handle.

2.07 CHECKVALVES

A. Horizontal Swing Check Valves:
1. Manufacturers:
a. Crane Valve.
b. Milwaukee Valve Company.
C. NIBCO, Inc.
d. Stockham Valves & Fittings.
e. Apollo.

2. 2 inches and Smaller: MSS SP 80, Class 150, bronze body and cap, bronze
seat, Teflon disc, solder or threaded ends.

3. 2-1/2 inches and Larger: MSS SP 71, Class 125, cast iron body, bolted cap,
bronze or cast iron disc, renewable disc seal and seat, flanged ends.

B. Spring Loaded Check Valves:

1. Manufacturers:
a. Crane Valve.
b. Milwaukee Valve.
C. NIBCO, Inc.
d. Stockham Valves & Fittings.
e. Apollo.

2. 2 inches and Smaller: MSS SP 80, Class 150, bronze body, in-line spring lift
check, silent closing, Teflon disc, integral seat, solder or threaded ends.

3. 2-1/2 inches and Larger: MSS SP 71, Class 125, globe body, cast iron body,
bronze seat, center guided bronze disc, stainless steel spring and screws,
flanged ends.
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2.08 BUTTERFLY VALVES

A

Manufacturers:

1. Crane Valve.

2. Hammond Valve.

3. Milwaukee Valve Company.
4, Nibco, Inc.

5. Stockham Valves & Fittings.
6. Apollo.

2-

1/2 inches and Larger: MSS SP 67, Class 150.

1. Body: Cast or ductile iron, lug or grooved ends, stainless steel stem, extended
neck.

2. Disc: Nickel-plated ductile iron.

3. Seat: Resilient replaceable EPDM.

4 Handle and Operator: Infinite position lever handle with memory stop. Furnish
gear operators for valves 8 inches and larger, and chain-wheel operators for
valves mounted over 7 feet above floor.

2.09 PIPE HANGERS AND SUPPORTS

A. Conform to ASME B31.1.

B. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron or Carbon steel, adjustable
swivel, split ring.

C. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis.

D. Hangers for Hot Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast iron roll,
double hanger.

E. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

F. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Larger: Steel channels
with welded spacers and hanger rods, cast iron roll.

G. Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hooks.
Wall Support for Pipe Sizes 4 inches and Larger: Welded steel bracket and wrought
steel clamp.

l. Wall Support for Hot Pipe Sizes 6 inches and Larger: Welded steel bracket and
wrought steel clamp with adjustable steel yoke and cast iron roll.

J. Vertical Support: Steel riser clamp.

K. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor
flange, and concrete pier or steel support.

L. Floor Support for Hot Pipe 4 inches and Smaller: Cast iron adjustable pipe saddle, lock
nut, nipple, floor flange, and concrete pier or steel support.
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Floor Support for Hot Pipe Sizes 6 inches and Larger: Adjustable cast iron roll and
stand, steel screws, and concrete pier or steel support.

Copper Pipe Support: Carbon steel rings, adjustable, copper plated.

Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous
threaded.

Inserts: Malleable iron case of steel shell and expander plug for threaded connection
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size
inserts to suit threaded hanger rods.

PART 3 - EXECUTION

3.01  EXAMINATION

A.
B.

Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

Verify excavations are to required grade, dry, and not over-excavated.

3.02 PREPARATION

A.
B
C.
D

E.

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
Remove scale and dirt on inside and outside before assembly.
Prepare piping connections to equipment with flanges or unions.

Keep open ends of pipe free from scale and dirt. Protect open ends with temporary
plugs or caps.

After completion, fill, clean, vent, and treat systems. Refer to Section 23 25 00.

3.03 INSTALLATION - INSERTS

A.
B.

Provide inserts for placement in concrete forms.

Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches
and larger.

Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

Where inserts are omitted, drill through concrete slab from below and provide through-
bolt with recessed square steel plate and nut above slab.

3.04 INSTALLATION - PIPE HANGERS AND SUPPORTS

A. Install in accordance with ASME B31.9.
B. Support horizontal piping as scheduled.
C. Install hangers to provide minimum 1/2 inch space between finished covering and
adjacent work.
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J.

Place hangers within 12 inches of each horizontal elbow.

Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.

Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.

Where installing several pipes in parallel and at same elevation, provide multiple pipe
hangers or trapeze hangers.

Provide copper plated hangers and supports for copper piping or sheet lead packing
between hangers or support and piping.

Provide clearance in hangers and from structure and other equipment for installation
of insulation and access to valves and fittings.

Install pipe hangers and supports in accordance with Section 23 05 29.

3.05 INSTALLATION - ABOVE GROUND PIPING SYSTEMS

mm o o W

©

Install heating water and chilled water piping in accordance with ASME B31.1.
Route piping parallel to building structure and maintain gradient.

Install piping to conserve building space, and not interfere with use of space.
Group piping whenever practical at common elevations.

Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 29.

Install firestopping at fire rated construction perimeters and openings containing
penetrating sleeves and piping. Refer to Section 23 05 29.

Install pipe identification in accordance with Section 23 05 53.

Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment. Refer to Section 23 05 16.

Press-Connect Fittings for Carbon Steel Piping or Copper Tubing: Join carbon steel
piping or copper tubing with press-connect fittings using tools recommended by fitting
manufacturer.

The manufacturer’s installation instructions shall be strictly adhered to.

All connections shall bear full insertion marks on the pipe.

Special attention shall be given to the required two step pressure test.

Initial Smart Connect test for unpressed fitting detection per manufacturer’'s
installation manual.

Following a successful Smart Connect test, the system may be pressure tested
up to 600 psi maximum for water and 200 psi maximum for air if required by
local code requirements.

R A\

o,

Provide access where valves and fittings are not exposed. Coordinate size and
location of access doors.
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K. Slope hydronic piping and arrange systems to drain at low points. Use eccentric
reducers to maintain top of pipe aligned.

L. Where pipe support members are welded to structural building framing, scrape, brush
clean, and apply one coat of zinc rich primer to welds.

M. Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting.

N. Install valves with stems upright or horizontal, not inverted.

O. Insulate piping and equipment.

P. Grooved must piping must be installed using fittings and couplings of the same
manufacturer. A manufacturer representative will visit the site periodically to verify
installation as well as for contractor training.

Q. Provide chain operated valves for those that are higher than 7°-0” above the finished

floor.

END OF SECTION
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SECTION 232116
HYDRONIC PIPING SPECIALTIES

PART 1 - GENERAL

1.01  SUMMARY
A. Section Includes:
1. Hydronic indicator.
2. Pressure gages.
3. Thermometers.
4. Thermometer supports.
5. Test plugs.
6. Air vents.
7. Strainers.
8. Combination pump discharge valves.
9. Circuit balancing valves.
10. Relief valves.
B. Related Sections:
1. Section 23 2113 - Hydronic Piping: Execution requirements for piping
connections to products specified by this section.
2. Section 23 21 23 - Hydronic Pumps: Execution requirements for piping
connections to products specified by this section.
1.02 REFERENCES
A. American Society of Mechanical Engineers:
1. ASME B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element.
2. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.
B. ASTM International:
1. ASTM E1 - Standard Specification for ASTM Thermometers.
2. ASTM E77 - Standard Test Method for Inspection and Verification of
Thermometers.
C. Underwriters Laboratories Inc.:
1. UL 393 - Indicating Pressure Gauges for Fire-Protection Service.
2. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service.
1.03 PERFORMANCE REQUIREMENTS
A. Flexible Connectors: Provide at or near pumps and other motorized equipment where
piping configuration does not absorb vibration.
1.04 SUBMITTALS
A. Section 01 33 00 - Submittal Procedures: Submittal procedures.
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D.

Product Data: Submit for manufactured products and assemblies used in this Project.

1. Manufacturer's data and list indicating use, operating range, total range,
accuracy, and location for manufactured components.

2. Submit product description, model, dimensions, component sizes, rough-in
requirements, service sizes, and finishes.

3. Submit schedule indicating manufacturer, model number, size, location, rated
capacity, load served, and features for each piping specialty.

4. Submit electrical characteristics and connection requirements.

Manufacturer's Installation Instructions: Submit hanging and support methods, joining
procedures, application, selection, and hookup configuration. Include pipe and
accessory elevations.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.05 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of actual locations of components
and instrumentation.

C. Operation and Maintenance Data: Submit instructions for calibrating instruments,
installation instructions, assembly views, servicing requirements, lubrication
instruction, and replacement parts list.

1.06 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Section 016000 - Product Requirements: Product storage and handling
requirements.

B. Accept piping specialties on site in shipping containers with labeling in place. Inspect
for damage.

C. Provide temporary protective coating on cast iron and steel valves.

D. Protect systems from entry of foreign materials by temporary covers, caps and
closures, completing sections of the work, and isolating parts of completed system
until installation.

1.08 ENVIRONMENTAL REQUIREMENTS

A. Section 01 60 00 - Product Requirements.

B. Do not install instruments when areas are under construction, except rough in, taps,
supports and test plugs.
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1.09 FIELD MEASUREMENTS
A. Verify field measurements before fabrication.
1.10 WARRANTY

A Section 01 70 00 - Execution and Closeout Requirements: Product warranties and
product bonds.

1.11  REGULATORY REQUIREMENTS

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)

Conform to (IECC) International Energy Conservation Code. (2024)
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Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)
M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the

purpose specified and indicated.
PART 2 - PRODUCTS
2.01  HYDRONIC INDICATORS
A. Manufacturers:

Miljoco Corporation.
Weiss Instruments.
Moeller Instruments
Palmer Instrument.
Flow Conditioning.

abrown=

B. Gage: ASME B40.1 Grade A, accurate to 1%. Case to be 4.5" diameter, stem
mounted, cast aluminum with stainless steel ring and unbreakable crystal. Indicator
shall have recalibrator, compound scale calibrated both in PSI and feet from full
vacuum to selected pressure. Maximum indicator pressure shall at minimum equal

2025 HVAC UPGRADES HYDRONIC PIPING SPECIALTIES
D116 MURPHY ES AND ROUND LAKE MS SECTION 232116 - 3



pump shut-off head (when system pressure is at relief valve setting) and shall exceed
his minimum by no more than 50 psi.

Manifold valve shall be spring return push-button manifold of rugged brass
construction with ports for connection to system at indicated points and with test port
connection for gauge calibration.

Hydronic indicator system shall be attached to system piping with heavy bracket at
convenient height to permit easy push-button operation and dial observation.

2.02 PRESSURE GAGES

A

Manufacturers:

1. Miljoco Corporation.
2. Weiss Instruments.
3. Moeller Instruments.
4. Palmer Instrument.

Pressure Gage:

1. Type: General use, ASME B40.1 Grade B, phosphor bronze bourdon tube,
bottom connection.

Case: Black finished drawn steel.

Size: 2-1/2 inch diameter.

Mid-Scale Accuracy: Plus or minus two percent of range span.

Scale: White with black markings.

Range: Psi with equivalent kPa. Span to be two times the system operating
pressure.

7. Connection: Brass, 1/4 inch NPT.

ok wh

Pressure Gage Tappings:

Ball Valve: Lever handle, brass 1/4 inch NPT for maximum 150 psig.

Needle Valve: Brass, 1/4 NPT for minimum 150 psig.

Syphon: Steel, Schedule 40, 1/4 inch angle or straight pattern.

Snubber: Brass bushing, 1/4 inch NPT with corrosion resistant porous metal
disc. Disc material shall be suitable for fluid served and rated pressure.

e

2.03 STEM TYPE THERMOMETERS

A. Manufacturers:
1 Miljoco Corporation.
2 Weiss Instruments.
3. Moeller Instruments.
4 Palmer Instrument.

B. Thermometer
1. Case: Nine inch die cast aluminum with hard power coated finish.
2. Adjustable Joint: Finished to match case, 180-degree adjustment in vertical

plane, 360-degree adjustment in horizontal plane, with locking device.
3. Tube: Non-toxic organic spirit-filled glass tube with magnifying lens.
4. Scale: Aluminum with white finish and black markings.
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5. Stem: Aluminum or brass.

2.04 THERMOMETER SUPPORTS

A

Socket: Brass separable sockets for thermometer stems with or without extensions
as required, and with cap and cable when required.

Flange: 3 inch outside diameter reversible flange, designed to fasten to sheet metal
air ducts, with aluminum perforated stem.

2.05 TEST PLUGS

A

Test Plug: 1/4 inch or 1/2 inch brass or stainless steel fitting and cap for receiving 1/8
inch outside diameter pressure or temperature probe with Nordel core for
temperatures up to 350 degrees F. Viton core for temperatures up to 400 degrees F.

Test Kit: Carrying case, internally padded and fitted containing one 2-1/2 inch
diameter pressure gages, one gage adapter with 1/8 inch probe, two 1-1/2 inch dial
thermometers.

2.06 AIRVENTS

A

Manual Type: Short vertical sections of 2 inch diameter pipe to form air chamber, with
1/8 inch brass needle valve at top of chamber.

Float Type:
1. Manufacturers:
a. Bell & Gossett, Xylem.
b. Armstrong.
C. Taco.
2. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float,

stainless steel valve and valve seat; suitable for system operating temperature
and pressure; with isolating valve.

3. High Capacity: Cast iron body and cover, float, bronze pilot valve mechanism
suitable for system operating temperature and pressure; with isolating valve.

2.07 STRAINERS

A. Acceptable Manufacturers:
1. Nibco.
2. Metraflex LPD
3. Milwaukee.
4, Stockham.
5. Keckley.

B. Size 2 inch and Under:
1. Screwed brass or iron body for 175 psig working pressure, Y pattern with 1/32

inch stainless steel perforated screen.
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C.

D.

Size 2-1/2 inch to 4 inch:

1. Flanged iron body for 175 psig working pressure, Y pattern with 3/64 inch
stainless steel perforated screen.

Size 5 inch and Larger:

1. Flanged iron body for 175 psig working pressure, basket pattern with 1/8 inch
stainless steel perforated screen.

2.08 COMBINATION PUMP DISCHARGE VALVES

A

Manufacturers:

1. Bell & Gossett, Xylem.
2. Armstrong.

3. Taco.

Valves: Straight pattern, flanged cast-iron valve body with bolt-on bonnet for 175 psig
operating pressure, non-slam check valve with spring-loaded bronze disc and seat,
stainless steel stem, and calibrated adjustment permitting flow regulation.

2.09 MULTI TURN CIRCUIT BALANCING VALVES

A

Manufacturers:

Victaulic.

Armstrong.

Oventrop.

Tour & Anderson.

Nexus (see submittal requirements).
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Balancing valves shall be multi-turn. Quarter turn balancing valves shall not be
allowed.

2 1/2 Inch and Larger: Cast iron, wye pattern, double regulating globe valves
constructed of ductile iron with flanged or grooved system connections. The valve stem
and disc plug shall be constructed of bronze. Include two pressure/temperature
metering ports (PT Ports) with check valves and gasketed caps. Provide reliable flow
correlation based on the pressure drop across the valve seat. Provide memory stop
for balancing.

2 1/2 Inch and smaller: Calibrated, wye pattern, double regulating globe valves
fabricated with an integral, precision machined fixed orifice primary measuring
element. Include two pressure/temperature metering ports (PT Ports) with check
valves and gasketed caps. Provide +/- 5% pressure drop to flow correlation accuracy
over the operating range of .5 to 5 turns. Incorporate a non-rising handle, providing
five full 360° turns of adjustment with micrometer style indicator. Include a hidden
memory feature for returning the valve to the calibration setpoint after use for shut-off.

Provide manufacturer furnished molded insulated valve covers.
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2.10

RELIEF VALVES

A

Manufacturers:

1. Bell & Gossett, Xylem.
2. Armstrong.

3. Watts.

Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure
actuated, capacities ASME certified and labeled.

PART 3 - EXECUTION

3.01 INSTALLATION - THERMOMETERS AND GAGES

A. Install one pressure gage for each pump, locate taps before strainers and on suction
and discharge of pump; pipe to gage.

B. Install gage taps in piping

C. Install pressure gages with pulsation dampers. Provide needle valve to isolate each
gage. Extend nipples to allow clearance from insulation.

D. Install thermometers in piping systems in sockets in short couplings. Enlarge pipes
smaller than 2-1/2 inches for installation of thermometer sockets. Allow clearance from
insulation.

E. Install thermometer sockets adjacent to controls systems thermostat, transmitter, or
sensor sockets.

Coil and conceal excess capillary on remote element instruments.

G. Provide instruments with scale ranges selected according to service with largest
appropriate scale.

H. Install gages and thermometers in locations where they are easily read from normal
operating level. Install vertical to 45 degrees off vertical.

l. Adjust gages and thermometers to final angle, clean windows and lenses, and
calibrate to zero.

3.02 INSTALLATION - HYDRONIC PIPING SPECIALTIES

A. Locate test plugs adjacent to thermometers and thermometer sockets, adjacent to
pressure gages and pressure gage taps, and were indicated on Drawings.

Where large air quantities accumulate, provide enlarged air collection standpipes.

C. Install manual air vents at system high points.

D. For automatic air vents in ceiling spaces or other concealed locations, install vent
tubing to nearest drain.

E. Provide air separator on suction side of system circulation pump and connect to
expansion tank.
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Provide drain and hose connection with valve on strainer blow down connection.
G. Support pump fittings with floor mounted pipe and flange supports.

Provide balancing valves on water outlet for the following terminal heating unit types:
unit ventilators, unit heaters, and fan coil units.

. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat
exchangers, and expansion tanks.

J. Select system relief valve capacity greater than make-up pressure reducing valve
capacity. Select equipment relief valve capacity to exceed rating of connected
equipment.

K. Pipe relief valve outlet to nearest floor drain.

L. Where one line vents several relief valves, make cross sectional area equal to sum of

individual vent areas.
3.03 FIELD QUALITY CONTROL

A. Contractors’ tests and startups shall be scheduled and documented in accordance
with the project requirements.

3.04 CLEANING
A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for cleaning.
3.05 PROTECTION OF INSTALLED CONSTRUCTION

A. Section 017000 - Execution and Closeout Requirements: Requirements for
protecting installed construction.

B. Do not install hydronic pressure gauges until after systems are pressure tested.

END OF SECTION
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SECTION 232123
HYDRONIC PUMPS

PART 1 - GENERAL

1.01  SUMMARY
A. Section Includes:
1. In-line circulation pumps.
B. Related Sections:

1. Section 230513 - Common Motor Requirements for HVAC Equipment:
Product requirements for motors for placement by this section.

2. Section 23 21 13 - Hydronic Piping: Execution requirements for connection to
pumps specified by this section.

3. Section 23 2116 - Hydronic Piping Specialties: Product and execution
requirements for piping specialties installed in hydronic systems adjacent to
pumps.

4. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for
electrical connections to pumps specified by this section.

1.02 REFERENCES
A. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
B. Underwriters Laboratories Inc.:
1. UL 778 - Motor Operated Water Pumps.
1.03 SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Submittal procedures.
B. Submit product data and shop drawings indicating pump capacities, cross section of
units, weights, electrical information, control interface, etc.
C. Submit manufacturer’s installation instructions.
D. Operation and Maintenance Data shall include start-up instructions, maintenance
data, parts lists, controls, and accessories. Include trouble-shooting guide.
E. Include manufacturer’'s descriptive literature, operating instructions, installation
instructions, maintenance, and repair data and parts listings.
1.04 CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
B. Project Record Documents: Record actual locations of components and locations of
units and valves. Include pre-purchase equipment submittals.
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C.

Operation and Maintenance Data: Submit manufacturer's descriptive literature,
operating instructions, installation instructions, maintenance and repair data, and parts
listings.

1.056 REGULATORY REQUIREMENTS

A.

I &G m m O O w

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

1.06 DELIVERY, STORAGE, AND PROTECTION

A.
B.

Transport, handle, store, and protect products.

Accept units on site in factory packing. Inspect for damage. Store under roof.

1.07 WARRANTY

A.
B.

Provide five year parts and labor warranty for each unit.

This contractor shall provide 2-years labor warranty for the installation of this
equipment.

1.08 EXTRA MATERIALS

A

Provide one set of seal for each pump.
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PART 2 - PRODUCTS

2.01

IN-LINE CIRCULATORS

A

nmm o o W

G.

Manufacturers:

1. Bell & Gossett/Xylem (basis of design).
2. Armstrong.

3. Taco.

Casing: Cast iron, with flanged pump connections.

Impeller: Stamped brass or cast bronze, or stainless steel, keyed to shaft.
Bearings: Two, oil lubricated bronze sleeves.

Shaft: Alloy or stainless steel with copper or bronze sleeve, integral thrust collar.

Seal: Carbon rotating against a stationary ceramic seat, 250 degrees F maximum
continuous operating temperature.

Drive: Drop out type flexible coupling for model e-60’s.

PART 3 - EXECUTION

3.01 MANUFACTURER'S FIELD SERVICES

A. Manufacturer shall furnish a factory trained service engineer without additional charge
to start and commission the units. The manufacturer shall maintain service capabilities
no more than 100 miles from the jobsite.

B. The manufacturer shall furnish complete submittal wiring diagrams of the package unit
as applicable for field maintenance and service.

C. Manufacturer shall provide owner with 2-hours of training on product.

3.02 EXAMINATION

A. Verify that roof is ready to receive work and opening dimensions are as indicated on
shop drawings.

B. Contractor shall participate and coordinate in manufacturer's start-up and
commissioning.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Mount units on factory built roof mounting frame providing watertight enclosure to
protect ductwork. Install rooftop unit level on steel.

C. Provide pumps to operate at specified system fluid temperatures without vapor binding
and cavitation, are non-overloading in parallel or individual operation, and operate
within 25 percent of midpoint of published maximum efficiency curve.
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L.

Install long radius reducing elbows or reducers between pump and piping. Support
piping adjacent to pump so no weight is carried on pump casings. For close coupled
or base mounted pumps, install supports under elbows on pump suction and discharge
line sizes 4 inches and over.

Install flexible connectors at or near pumps and motorized equipment where piping
configuration does not absorb vibration.

Provide line sized shut-off valve, strainer, and line sized combination pump discharge
valve (triple duty valve) on pump discharge. Refer to pump detail on drawings.

Provide air cock and drain connection on horizontal pump casings.
Provide drains for bases and seals.
Lubricate pumps before start-up.

Provide side-stream filtration system for heating and cooling water systems. Install
across pump with flow from pump discharge to pump suction from pump taps.

Decrease from line size with long radius reducing elbows or reducers. Support piping
adjacent to pump so no weight is carried on pump casings. Provide supports under
elbows on pump suction and discharge line sizes 4 inches and larger.

Check, align, and certify alignment of base mounted pumps prior to start-up.

3.04 CLEANING

A.
B.

Section 01 70 00 - Execution and Closeout Requirements: Final cleaning.

Touch-up marred or scratched surfaces of factory-finished cabinets, using finish
materials furnished by manufacturer.

END OF SECTION
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PART 1 - GENERAL
1.01 SUMMARY

SECTION 233100
HVAC DUCTS AND CASINGS

A. Section Includes:
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Duct Materials.

Flexible ducts.

Insulated flexible ducts.
Single wall spiral round ducts.
Ductwork fabrication.

B. Related Sections:

1.

Section 23 05 29 - Hangers and Supports for HYAC Piping and Equipment:
Product requirements for hangers, supports and sleeves for placement by this
section.

Section 23 3300 - Air Duct Accessories: Product requirements for duct
accessories for placement by this section.

1.02 REFERENCES

A. ASTM International:

1.
2.

3.

10.

11.

ASTM A36/A36M - Standard Specification for Carbon Structural Steel.

ASTM A90/A90M - Standard Test Method for Weight Mass of Coating on Iron
and Steel Articles with Zinc or Zinc-Alloy Coatings.

ASTM A167 - Standard Specification for Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and Strip.

ASTM A568/A568M - Standard Specification for Steel, Sheet, Carbon, and
High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled, General Requirements
for.

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-lron Alloy-Coated (Galvannealed) by the Hot-Dip
Process.

ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled,
Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with
Improved Formability.

ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-
Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-
Alloy with Improved Formability.

ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet
and Plate.

ASTM C14 - Standard Specification for Concrete Sewer, Storm Drain, and
Culvert Pipe.

ASTM C443 - Standard Specification for Joints for Circular Concrete Sewer
and Culvert Pipe, Using Rubber Gaskets.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of
Building Materials.
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National Fire Protection Association:

1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating
Systems.

2. NFPA 90B - Standard for the Installation of Warm Air Heating and Air
Conditioning Systems.

3. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial
Cooking Operations.

Sheet Metal and Air Conditioning Contractors:

1. SMACNA - Fibrous Glass Duct Construction Standards.
2. SMACNA - HVAC Air Duct Leakage Test Manual.
3. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

Underwriters Laboratories Inc.:

1. UL 181 - Factory-Made Air Ducts and Connectors.
1.03 PERFORMANCE REQUIREMENTS

Variation of duct configuration or sizes other than those of equivalent or lower loss

coefficient is not permitted except by written permission. Size round ducts installed in

place of rectangular ducts in accordance with ASHRAE table of equivalent rectangular
and round ducts.
1.04 SUBMITTALS

Section 01 30 00 - Submittal Procedures: Submittal procedures.

Shop Drawings: Submit duct fabrication drawings, drawn to scale not smaller than 1/4

inch equals 1 foot, on drawing sheets same size as Contract Documents, indicating:

1. Fabrication, assembly, and installation details, including plans, elevations,
sections, details of components, and attachments to other work.

2. Duct layout, indicating pressure classifications and sizes in plan view. For
exhaust duct systems, indicate classification of materials handled as defined
in this section.

3. Fittings.

4, Reinforcing details and spacing.

5. Seam and joint construction details.

6. Penetrations through fire rated and other walls.

7. Terminal unit and coil installations.

8. Hangers and supports, including methods for building attachment, vibration
isolation, and duct attachment.

Product Data: Submit data for duct materials and duct liner.

Test Reports: Indicate pressure tests performed. Include date, section tested, test

pressure, and leakage rate, following SMACNA HVAC Air Duct Leakage Test Manual.

Manufacturer's Installation Instructions: Submit special procedures for glass fiber

ducts.
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1.05 CLOSEOUT SUBMITTALS
A Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
B. Project Record Documents: Record actual locations of ducts and duct fittings. Record
changes in fitting location and type. Show additional fittings used
1.06 QUALITY ASSURANCE
A. Perform Work in accordance with SMACNA - HVAC Duct Construction Standards -
Metal and flexible.
B. Construct ductwork to NFPA 90A, NFPA 90B and NFPA 96 standards.
1.07 ENVIRONMENTAL REQUIREMENTS
A. Section 01 60 00 - Product Requirements.
B. Do not install duct sealant when temperatures are less than those recommended by
sealant manufacturers.
C. Maintain temperatures during and after installation of duct sealant.
1.08 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.
1.09 REGULATORY REQUIREMENTS
A. Conform to Health/Life Safety Code for Public Schools.
B. Conform to (IMC) International Mechanical Code. (2024)
C. Conform to (IBC) International Building Code. (2024)
D. Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
E. Conform to State of lllinois Plumbing Code.
F. Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
G. Conform to (IECC) International Energy Conservation Code. (2024)
H. Conform to (IFGC) International Fuel Gas Code. (2024)
l. Conform to (IPMC) International Property Maintenance Code. (2024)
J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)
K. Conform to (ICC) International Code Council Reference Standards. (2024)
L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)
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M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS
2.01  MATERIALS

A. Galvanized Steel Ducts: ASTM A525 and ASTM A527 galvanized steel sheet,
lock-forming quality, having zinc coating of in conformance with ASTM A90.

2.02 MANUFACTURED DUCTWORK

A. Manufacture in accordance with SMACNA HVAC Duct Construction Standards - Metal
and Flexible, and as indicated. Provide duct material, gages, reinforcing, and sealing
for operating pressures indicated.

B. Insulated Flexible Ducts:
1. Manufacturers:
a. Flex-Master.
b. Therma Flex.
C. Techna Flex.

2. Underwriters Laboratory Standard 181; Class 1.

3. Two ply vinyl film supported by helically wound spring steel wire; fiberglass
insulation; polyethylene vapor barrier film.
4, Pressure Rating: 10 inches w.g. positive and 1.0 inches w.g. negative.

5. Maximum Velocity: 4000 fpm.
2.03 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction
Standards - Metal and Flexible, and as indicated. Provide duct material, gages,
reinforcing, and sealing for operating pressures indicated.

B. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct
on centerline. Where not possible and where rectangular elbows are used, provide
air foil turning vanes. Where acoustical lining is indicated, provide turning vanes of
perforated metal with glass fiber insulation.

C. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever
possible; maximum 30 degrees divergence upstream of equipment and 45 degrees
convergence downstream.

D. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90
degree conical tee connections may be used.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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Install and seal ducts in accordance with  SMACNA HVAC Duct Construction
Standards - Metal and Flexible.

Duct Sizes are inside clear dimensions. For lined ducts, maintain sizes inside lining.

Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

Use double nuts and lock washers on threaded rod supports.

Connect diffusers to low pressure ducts with 5 feet maximum length of flexible duct
held in place with strap or clamp.

Connect flexible ducts to metal ducts with draw bands.

During construction provide temporary closures of metal or taped polyethylene on
open ductwork to prevent construction dust from entering ductwork system.

Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller
with crimp in direction of air flow.

Connect terminal units to supply ducts with three foot maximum length of flexible duct.
Do not use flexible duct to change direction.

Cleaning and Protection:

1. Clean air handling unit and ductwork prior to the installation. Clean external
surfaces of foreign substance which may cause corrosive deterioration of
facing.

2. Temporary Closure: At ends of ducts which are not connected to equipment or

distribution devices at time of ductwork installation, cover with polyethylene film
or other covering which will keep the system clean until installation is
completed.

3.02 SCHEDULES

A

Ductwork Material Schedule:

AIR SYSTEM MATERIAL

Low Pressure Supply Galvanized Steel
Return and Relief Galvanized Steel
General Exhaust Galvanized Steel

Ductwork Pressure Class Schedule:

AIR SYSTEM PRESSURE CLASS SEAL CLASS
Return Duct 3 inch wg. B
Relief/Return 2 inch wg. C
Supply Duct 2 inch wg min. C
General Exhaust 2 inch wg C
Transfer duct 1 inch wg

END OF SECTION

2025 HVAC UPGRADES HVAC DUCTS AND CASINGS
D116 MURPHY ES AND ROUND LAKE MS SECTION 233100 - 5






SECTION 233300
AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.01 SUMMARY

A

Section Includes:

Back-draft dampers.

Duct access doors.
Volume control dampers.
Flexible duct connections.
Duct test holes.

Dynamic fire dampers.
Fire/smoke dampers.
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Related Sections:

1. Section 23 09 00 - Instrumentation and Control for HVAC: Execution and
Product requirements for connection and control of Combination Smoke and
Fire Dampers for placement by this section.

2. Section 23 09 23 - Direct-Digital Control System for HVAC: Execution and
Product requirements for connection and control of Combination Smoke and
Fire Dampers for placement by this section.

3. Section 233100 - HVAC Ducts and Casings: Requirements for duct
construction and pressure classifications.

4. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for
connection of electrical Combination Smoke and Fire Dampers specified by
this section.

1.02 REFERENCES

A. Air Movement and Control Association International, Inc.:
1. AMCA 500 - Test Methods for Louvers, Dampers, and Shutters.
B. ASTM International:
1. ASTM E1 - Standard Specification for ASTM Thermometers.
C. National Fire Protection Association:
1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating
Systems.
2. NFPA 92A - Recommended Practice for Smoke-Control Systems.
D. Sheet Metal and Air Conditioning Contractors:
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.
E. Underwriters Laboratories Inc.:
1. UL 555 - Standard for Safety for Fire Dampers.
2. UL555S- Standard for Safety for Smoke Dampers
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1.03 SUBMITTALS
A Section 01 30 00 - Submittal Procedures: Submittal procedures.
B. Shop Drawings: Indicate for shop fabricated assemblies including volume control
dampers and duct access doors.
C. Product Data: Submit data for shop fabricated assemblies and hardware used.
D. Product Data: Submit for the following. Include where applicable electrical
characteristics and connection requirements.
1. Fire dampers including locations and ratings.
2. Backdraft dampers.
3. Flexible duct connections.
4, Volume control dampers.
5. Duct access doors.
E. Product Data: For fire dampers submit the following:
1. Include UL ratings, dynamic ratings, leakage, pressure drop and maximum
pressure data.
2. Indicate materials, construction, dimensions, and installation details.
3 Damper pressure drop ratings based on tests and procedures performed in
accordance with AMCA 500.
F. Manufacturer's Installation Instructions: Submit for Fire and Combination Smoke and
Fire Dampers.
G. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
1.04 CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
B. Project Record Documents: Record actual locations of access doors.
C. Operation and Maintenance Data: Submit for Combination Smoke and Fire Dampers.
1.05 QUALITY ASSURANCE
A. Dampers tested, rated and labeled in accordance with the latest UL requirements.
B. Damper pressure drop ratings based on tests and procedures performed in
accordance with AMCA 500.
1.06 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING
A. Section 016000 - Product Requirements: Product storage and handling
requirements.
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Protect dampers from damage to operating linkages and blades.

Delivery: Deliver materials to site in manufacturer's original, unopened containers and
packaging, with labels clearly indicating manufacturer and material.

Storage: Store materials in a dry area indoor, protected from damage.

Handling: Handle and lift dampers in accordance with manufacturer's instructions.
Protect materials and finishes during handling and installation to prevent damage.

1.08 FIELD MEASUREMENTS

A

Verify field measurements prior to fabrication.

1.09 EXTRA MATERIALS

A

B.

Section 017000 - Execution and Closeout Requirements: Spare parts and
maintenance products.

Furnish two of each size and type of fusible link.

1.10 REGULATORY REQUIREMENTS

A. Conform to Health/Life Safety Code for Public Schools.

B. Conform to (IMC) International Mechanical Code. (2024)

C. Conform to (IBC) International Building Code. (2024)

D. Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)

E. Conform to State of lllinois Plumbing Code.

F. Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)

G. Conform to (IECC) International Energy Conservation Code. (2024)

H. Conform to (IFGC) International Fuel Gas Code. (2024)

l. Conform to (IPMC) International Property Maintenance Code. (2024)

J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.
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PART 2 - PRODUCTS

2.01 AIR TURNING DEVICES

A

Multi-blade device with blades aligned in short dimension; steel or aluminum
construction; with individually adjustable blades, mounting straps.

2.02 BACKDRAFT DAMPERS

A

Manufacturers:

Greenheck.
Cook.

Ruskin.

Dowco Products
Carnes

Vent Products.
Pottorff.

Nogahrwdh =

Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers: 16 gage thick
galvanized extruded aluminum, with center pivoted blades of maximum 6 inch width,
with felt or flexible vinyl sealed edges, linked together in rattle-free manner with 90
degree stop, steel ball bearings, and plated steel pivot pin; adjustment device to permit
setting for varying differential static pressure.

2.03 DUCT ACCESS DOORS

A

D.

Manufacturers:

1. Ruskin.

2. Cesco Products.
3. Carnes.

4. Vent products.
5. Pottorff.

Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal
and Flexible, and as indicated.

Fabrication: Rigid and close-fitting of galvanized steel with sealing gaskets and quick
fastening locking devices. For insulated ductwork, install minimum one inch thick
insulation with sheet metal cover.

1. Less than 12 Inches Square: Secure with sash locks.
2. Up to 18 Inches Square: Provide two hinges and two sash locks.

Access doors with sheet metal screw fasteners are not acceptable.

2.04 VOLUME CONTROL DAMPERS

A. Manufacturers:
1 Ruskin.
2 Vent Products.
3. Dowco Products.
4 Air Balance Inc.
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5. Pottorff.
6. Greenheck.

Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal
and Flexible, and as indicated.

Single Blade Dampers: Fabricate for duct sizes up to 6 x 30 inch.

Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes
8 x 72 inches. Assemble center and edge crimped blades in prime coated or
galvanized channel frame with suitable hardware.

Quadrants:

1. Provide locking, indicating quadrant regulators on single and multi-blade
dampers.

2. On insulated ducts mount quadrant regulators on stand-off mounting brackets,
bases, or adapters.

3. Access doors shall be rated for the same pressure clad as the duct system.

Remote Operator: Provide Young Regulator or equal, remote operator where damper
access cannot be attained through ceiling access door. Operator to be by cable
through 7/18" diameter paintable cold rolled steel cover plate concealing socket
wrench operated rack and pinion gear drive. Damper shall be complete with similar
gear drive smoothly to operate damper through full range of motion from tight shut-off
to wide open.

2.05 FLEXIBLE DUCT CONNECTIONS
A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal
and Flexible, and as indicated.
B. Connector: Fabric crimped into metal edging strip.
1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric to
NFPA 90A, minimum density 30 oz per sq yd.
2. Net Fabric Width: Approximately 3 inches wide.
3. Metal: 3 inch wide, 24 gage galvanized steel.
C. Leaded Vinyl Sheet: Minimum 0.55 inch thick, 0.87 Ibs per sq ft, 10 dB attenuation in
10 to 10,000 Hz range.
2.06 DUCT TEST HOLES
A. Temporary Test Holes: Cut or drill in ducts as required. Cap with neat patches,
neoprene plugs, threaded plugs, or threaded or twist-on metal caps.
B. Permanent Test Holes: Factory fabricated, air tight flanged fittings with screw cap.
Provide extended neck fittings to clear insulation.
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2.07 DYNAMIC FIRE DAMPERS

A. Manufacturers:
1. Ruskin.
2. Vent Products.
3. Dowco Products.
4, Air Balance, Inc.
5. Cesco Products.
6. Greenheck.
7. Pottorf.

B. Fabricate in accordance with NFPA 80, 90A, 101 and UL 555, and as indicated.

C. All dampers shall be mounted in a sleeve of sufficient length and gauge to meet UL
installation requirements. The sleeve shall be held in place with retaining angles.

D. Horizontal Dampers: Galvanized steel, 22 gage frame, stainless steel closure spring.

E. Curtain Type Dampers: Galvanized steel with interlocking blades, 3.688 inches frame,
blades in gauges required by UL. Provide stainless steel closure springs and latches
for horizontal installations, closure under minimum 2000 fpm air flow conditions @
4inches w.g. Configure with blades our of air stream except for pressure class ducts
up to 12 inches in height.

F. Multiple Blade Dampers: 16 gage galvanized steel frame and blades, oil-impregnated
bronze or stainless steel sleeve bearings and plated steel axles, 1/8 x 1/2 inch plated
steel concealed linkage, stainless steel closure spring, blade stops, and lock. The
damper shall have a dynamic closure under minimum 2000 fpm air flow conditions @
4inches w.g

G. Fusible Links: UL 33, separate at 165 degrees F. with adjustable link straps.

H. Security Bars (provide only in storm shelter area): 3 /%" x 3 2" custom grid provided
by the installing contractor.
1. Vertical Bars: 2" diameter zinc plated bar. 3 '2” on center.
2. Horizontal Bars: 2” x V4" flat bar. 3 2" on center.
3. Grille Frame: 10 gauge x2” galvanized steel.
4. Vertical bars pass through the horizontal bars. Bars are welded to the frame

and at each intersection of the horizontal bars
2.08 DYNAMIC FIRE/SMOKE DAMPERS

A. Manufacturers:
1. Ruskin.
2. Vent Products.
3. Greenheck.
4 Pottorf.

B. Fabricate in accordance with NFPA 80, 90A, 101 and UL 555, UL 555S and as
indicated.
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All dampers shall be mounted in a sleeve of sufficient length and gauge to meet UL
installation requirements. The sleeve shall be held in place with retaining angles.

Multiple Blade Dampers: 16 gage galvanized steel frame and air foil blades, oil-
impregnated bronze or stainless steel sleeve bearings and plated steel axles, 1/8 x
1/2 inch plated steel concealed linkage. The damper shall have a dynamic closure
under minimum 2000 fpm air flow conditions @ 4inches w.g

Fire/Smoke damper shall be UL listed, similar to Ruskin FSD60.

Fire Smoke dampers shall include 120 volt actuators, factory mounted, normally
closed with spring return

High temperature thermal link set at 165 degrees for damper closure.

Security Bars (provide only in storm shelter area): 3 /2" x 3 2" custom grid provided
by the installing contractor.

Vertical Bars: 72" diameter zinc plated bar. 3 2" on center.

Horizontal Bars: 2” x '4” flat bar. 3 2" on center.

Grille Frame: 10 gauge x2” galvanized steel.

Vertical bars pass through the horizontal bars. Bars are welded to the frame
and at each intersection of the horizontal bars

PON~

PART 3 - EXECUTION

3.01

INSTALLATION

A

Install accessories in accordance with manufacturer's instructions, NFPA 90A, and
follow SMACNA HVAC Duct Construction Standards - Metal and Flexible.

Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and
where indicated.

Provide duct access doors for inspection and cleaning before and after filters, coils,
fans, automatic dampers, fire and smoke dampers, and elsewhere as indicated.
Provide minimum 18 x 18 inch size for shoulder access or 2 inches smaller than duct
size, and as indicated. Provide 4 x 4 inch for balancing dampers only. Review
locations prior to fabrication.

Provide duct test holes where indicated and required for testing and balancing
purposes.

Provide fire dampers at locations indicated, where ducts and outlets pass through fire
rated components, and where required by authorities having jurisdiction. Install with
required perimeter mounting angles, sleeves, breakaway duct connections, corrosion
resistant springs, bearings, bushings and hinges.

Demonstrate re-setting of fire dampers to Owner's representative.

Provide flexible connections immediately adjacent to equipment in ducts associated
with fans and motorized equipment.
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H. Provide balancing dampers at points on supply, return, and exhaust systems where
branches are taken from larger ducts as required for air balancing. Install minimum 2
duct widths from duct take-off.

. Provide balancing dampers on duct take-off to diffusers, grilles, and registers,
regardless of whether dampers are specified as part of the diffuser, grille, or register
assembly.

END OF SECTION
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SECTION 233700
AIR OUTLETS AND INLETS

PART 1 - GENERAL

1.01  SUMMARY
A. Section Includes:
1. Diffusers.
B. Related Sections:
1. Section 23 33 00 - Air Duct Accessories: Volume dampers for inlets and
outlets.
1.02 REFERENCES
A. Air Movement and Control Association International, Inc.:
1. AMCA 500 - Test Methods for Louvers, Dampers, and Shutters.
B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 70 - Method of Testing for Rating the Performance of Air Outlets and
Inlets.
C. Sheet Metal and Air Conditioning Contractors:
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.
1.03 SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Submittal procedures.
B. Product Data: Submit sizes, finish, and type of mounting. Submit schedule of outlets
and inlets showing type, size, location, application, and noise level.
C. Test Reports: Rating of air outlet and inlet performance.
D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
1.04 CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
B. Project Record Documents: Record actual locations of air outlets and inlets.
1.05 QUALITY ASSURANCE
A. ;'gst and rate diffuser, register, and grille performance in accordance with ASHRAE
B. Test and rate louver performance in accordance with AMCA 500.
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1.06 REGULATORY REQUIREMENTS

A
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M.

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01  MANUFACTURERS

mo o w >

Titus.
Carnes.
Metal-Aire.
Price.

Nailor.

2.02 PLAQUE CEILING DIFFUSERS

A. Type: Square, plaque, air deflector to discharge air in 360-degree pattern.
B Frame: To match ceiling type.
C. Fabrication: Steel with baked enamel finish as selected by Architect.
D Accessories: Redial opposed blade damper.
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2.03 PLENUM SLOT DIFFUSERS

A.
B.

D.
E.

Type: Continuous with adjustable vanes for left, right, or vertical discharge.
Fabrication: Steel with factory off-white enamel finish.

Frame: 1-1/4 inch margin with support clips for T-bar mounting and gasket, or trim
border for gypsum ceiling mitered end border and end cap. Refer to schedule and
drawings for type and location.

Provide with center notch where indicated.

Plenum: Integral, galvanized steel, insulated.

PART 3 - EXECUTION

3.01  EXAMINATION

A.
B.
C.

Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
Verify inlet and outlet locations.

Verify ceiling and wall systems are ready for installation.

3.02 INSTALLATION

A.
B.

D.

Install diffusers to ductwork with airtight connection.

Install balancing dampers on duct take-off to diffusers, grilles, and registers, whether
or not dampers are furnished as part of diffuser, grille, and register assembly. Refer to
Section 23 33 00.

Paint visible portion of ductwork behind air outlets and inlets matte black. Refer to
Section 09 90 00.

VAV diffuser control wiring and power shall be performed by the controls contractor.

3.03 INTERFACE WITH OTHER PRODUCTS

A

Check location of outlets and inlets and make necessary adjustments in position to
conform to architectural features, symmetry, and lighting arrangement.

END OF SECTION

2025 HVAC UPGRADES AIR OUTLETS AND INLETS
D116 MURPHY ES AND ROUND LAKE MS SECTION 233700 - 3






PART 1 - GENERAL
1.01 SUMMARY

SECTION 235100
BREECHINGS, CHIMNEYS, AND STACKS

A. Section Includes:

1.

Double wall metal stacks.

B. Related Sections:

1.

2.

Section 23 52 39 - Condensing Fire-Tube Boilers: Boilers using breeching,
chimneys, and stacks.

Section 26 05 03 - Equipment Wiring Connections: Execution requirements for
electrical connections specified by this section.

1.02 REFERENCES

A. American National Standards Institute:

1.

2.
3.

ANSI Z21.66 - Automatic Vent Damper Devices for Use with Gas-Fired
Appliances.

ANSI Z21.67 - Mechanically Actuated Automatic Vent Damper Device.

ANSI Z21.68 - Thermatically Actuated Automatic Vent Damper Devices.

B. ASTM International:

1.

ASTM A167 - Standard Specification for Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and Strip.

2. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-lron Alloy-Coated (Galvannealed) by the Hot-Dip
Process.

3. ASTM A924/A924M - Standard Specification for General Requirements for
Steel Sheet, Metallic-Coated by the Hot-Dip Process.

4. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-
Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-
Alloy with Improved Formability.

5. ASTM C401 - Standard Classification of Alumina and Alumina-Silicate
Castable Refractories.

C. National Fire Protection Association:

1. NFPA 31 - Standard for the Installation of Oil-Burning Equipment.

2. NFPA 54 - National Fuel Gas Code.

3 NFPA 82 - Standard on Incinerators and Waste and Linen Handling Systems
and Equipment.

4, NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel Burning

Appliances.

D. Sheet Metal and Air Conditioning Contractors:

1.
2.

SMACNA - Guide for Steel Stack Construction.
SMACNA - HVAC Duct Construction Standard - Metal and Flexible.
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Underwriters Laboratories Inc.:

1. UL 103 - Factory-Built Chimneys for Residential Type and Building Heating
Appliances.
2. UL 127 - Factory-Built Fireplaces.
3. UL 378 - Draft Equipment.
4. UL 441 - Gas Vents.
5. UL 641 - Type L Low-Temperature Venting Systems.
6. UL 959 - Medium Heat Appliance Factory Built Chimneys.
1.03 DEFINITIONS

A. Breeching: Vent Connector.

B. Chimney: Primarily vertical shaft enclosing at least one vent for conducting flue gases
outdoors.

C. Smoke Pipe: Round, single wall vent connector.

D. Vent: Portion of a venting system designed to convey flue gases directly outdoors from
a vent connector or from an appliance when a vent connector is not used.

E. Vent Connector: Part of a venting system that conducts the flue gases from the flue
collar of an appliance to a chimney or vent, and may include a draft control device.

1.04 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Submittals procedures.

B. Shop Drawings: Indicate general construction, dimensions, weights, support and
layout of breeching. Submit layout drawings indicating plan view and elevations, drawn
to scale not smaller than 1/4 inch equals 1 foot, on drawing sheets same size as
contract documents.

C. Product Data: Submit data indicating factory built chimneys, including dimensional
details of components and flue caps, dimensions and weights, electrical
characteristics and connection requirements.

D. Natural draft appliances complying with NFPA 211 and UL listed and labeled.

1.05 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.

C. Installer: Installing Contractor to be certified by the lllinois Commerce Commission
(ICC) and obtain the ICC Energy Efficiency Installer Certification.

1.06 ENVIRONMENTAL REQUIREMENTS

A. Section 01 60 00 - Product Requirements.
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B.

Maintain water integrity of roof during and after installation of chimney or vent.

1.07 FIELD MEASUREMENTS

A

Verify field measurements prior to fabrication.

1.08 REGULATORY REQUIREMENTS

A
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M.

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01  DOUBLE WALL METAL STACKS (CONDENSING HOT WATER BOILER)

A. Manufacturers:

1. Schebler (Basis of Design)
2. Enervex.
3. Jeremias

B. Provide double wall positive pressure type metal stacks, tested to UL 1738, and ULCS
636, for use with building heating equipment, in compliance with NFPA 211.

C. Product to have leak free guarantee for three (3) years and lifetime product warranty
backed by the manufacture.

D. Vent sections shall be sealed by use of a /4" flange to flange and factory applied gasket
to gasket design for temperatures up to 550F with a UL tested pressure rating of 40”
wC.
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Fabricate with 1 inch minimum air space between walls. Construct inner jacket of 24
gage Type AL294C or 316 stainless steel. Construct outer jacket within the building of
aluminum coated steel and outside the building of Type 430 stainless steel outer jacket
to be 22 gage for sizes 10 inches to 24 inches and 20 gage for sizes 28 inches to 48
inches.

Accessories, UL labeled:

1. Ventilated Roof Thimble: Consists of roof penetration, vent flashing with
spacers and storm collar.

2. Stack Cap: Velocity Cone: Used to increase the flue gas velocity exiting the
stack.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace components of venting system that fail in materials or workmanship
within specified warranty period. Failures include, but are not limited to, structural
failures caused by expansion and contraction.

1. Lifetime Warranty. Manufactures warranty for the entire duration the product is
incorporated and used in its original installation when properly installed by
manufactures provided UL installation instructions. System sizing and design
must be performed by manufacture and installed in accordance with the UL
listed installation instructions.

PART 3 - EXECUTION

3.01 PREPARATION

A. Install concrete inserts for support of breeching, chimneys, and stacks in coordination

with formwork.
3.02 INSTALLATION

A. Install in accordance with NFPA 54, NFPA 31, and SMACNA Guide for Steel Stack
Construction.

B. Install breeching with minimum of joints. Align accurately at connections, with internal
surfaces smooth.

C. Support breeching from building structure, rigidly with suitable ties, braces, hangers
and anchors to hold to shape and prevent buckling. Support vertical breeching,
chimneys, and stacks at 12 foot spacing, to adjacent structural surfaces, or at floor
penetrations. Refer to SMACNA HVAC Duct Construction Standards - Metal and
Flexible for equivalent duct support configuration and size.

D. Pitch breeching with positive slope up from fuel-fired equipment to chimney or stack.

E. Assemble and install stack sections in accordance with NFPA 82, industry practices,
and in compliance with UL listing. Join sections with acid-resistant joint cement.
Level and plumb chimney and stacks.

G. Clean breeching, chimneys, and stacks during installation, removing dust and debris.
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H. Install slip joints allowing removal of appliances without removal or dismantling of
breeching, breeching insulation, chimneys, or stacks.

l. Install in accordance with manufacturer's instructions.

J. Install concrete inserts for support of Breeching, chimneys, and stacks in coordination
with form work.

K. Provide all stainless steel supports, guy wires, turnbuckles, etc. above the roof as
required. All vent stack outlets shall terminate a minimum of 4 feet 0 inches above
any portion of the building within 10 feet O inches.

END OF SECTION
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SECTION 235239
CONDENSING FIRE TUBE BOILERS

PART 1 - GENERAL

1.01

1.02

SUMMARY

A

This Section includes packaged, factory-fabricated and -assembled, gas-fired,
condensing boilers, trim, and accessories for generating hot water.

SUBMITTALS

A

Product Data: Include performance data, operating characteristics, technical product
data, rated capacities of selected model, weights (shipping, installed and operating),
installation and start-up instructions, and furnished accessory information.

Shop Drawings: For boilers, boiler trim, and accessories. Include plans, elevations,
sections, details, and attachments to other work.

1. End Assembly Drawing: Detail overall dimensions, connection sizes,
connection locations, and clearance requirements.

2. Wiring Diagrams: Detail electrical requirements for the boiler including ladder
type wiring diagrams for power, interlock and control wiring. Clearly
differentiate between portions of wiring that are factory installed and portions
to be field installed.

Certificate of Product Rating: Submit AHRI Certificate indicating Thermal Efficiency,
Combustion Efficiency, Materials of Construction, Input, and Gross Output conform to
the design basis.

Thermal efficiency curves: Submit thermal efficiency curves between and including
minimum and maximum rated capacities, for return water temperatures ranging from
80°F to 180°F.

Water side pressure drop curve.

Flue gas temperature curves: Submit flue gas temperature curves for minimum and
maximum boiler capacity, for return water temperatures ranging from 80°F to 160°F.

1. If submitted flue gas temperatures, minimum or maximum inputs are different
from that of the basis of design manufacturer and model, the manufacturer
shall be responsible for draft calculations and costs associated with reselection
of the flue gas exhaust vent system.

Source quality-control test reports.

Operation and Maintenance Data: Data to be included in Installation and Operation
Manual.

Warranty: Standard warranty specified in this Section.

Operation and Maintenance Data:
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1.03 QUALITY ASSURANCE

A

Manufacturer Qualifications: Firms regularly engaged in the manufacture of
condensing hydronic boilers with welded steel pressure vessels, whose products have
been in satisfactory use in service for not less than ten (10) years.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

ASME Compliance: Fabricate and label boilers to comply with ASME Boiler and
Pressure Vessel Code, Section IV “Heating Boilers”, for a maximum allowable working
pressure of 160 PSIG.

UL Compliance: Boilers must be tested for compliance with UL 795, “Standard for
Commercial-Industrial Gas Heating Equipment.” Boilers shall be listed and labeled to
this standard.

CSD-1 Compliance: The boiler shall comply with ASME Controls and Safety Devices
for Automatically Fired Boilers (CSD-1).

ASHRAE/IESNA 90.1 Compliance: Boilers shall have minimum efficiency according
to “Gas and Qil Fired Boilers - Minimum Efficiency Requirements.”

AHRI Compliance: Boilers shall be tested and rated according to the BTS-2000 test
standard and verified by AHRI.

The equipment shall fit within the allocated space, leaving ample allowance for
maintenance and inspection.

The equipment shall be new and fabricated from new materials. The equipment shall
be free from defects in materials and workmanship.

In order to provide unit responsibility for the specified capacities, efficiencies, and
performance, the boiler manufacturer shall certify in writing that the equipment being
submitted shall perform as specified.

1.04 QUALIFICATIONS

A

Installer: Installing Contractor to be certified by the lllinois Commerce Commission
(ICC) and obtain the ICC Energy Efficiency Installer Certification.

1.05 COORDINATION

A

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.

1.06 REGULATORY REQUIREMENTS

A. Conform to Health/Life Safety Code for Public Schools.
B Conform to (IMC) International Mechanical Code. (2024)
C. Conform to (IBC) International Building Code. (2024)
D Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
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Conform to State of lllinois Plumbing Code.
Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)

Conform to (IECC) International Energy Conservation Code. (2024)

I o T m

Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)
M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the

purpose specified and indicated.
1.07 WARRANTY

A. The boiler manufacturer shall repair or replace any part of the boiler that is found to
be defective in workmanship or material for a period of two (2) years, non-prorated,
from date of shipment from the factory. This warranty shall include full parts and labor
and all freight and labor.

B. Warranty Period for the Pressure Vessel and Heat Exchanger: The boiler
manufacturer shall warranty against failure due to:

1. Flue gas condensate corrosion, and/or defective material or workmanship for
a period of ten (10) years, non-prorated, from the date of shipment from the
factory.
2. Thermal shock for the lifetime of the boiler.
C. Warranty Period for the Burner: The boiler manufacturer shall warranty the burner

against defective material or workmanship for a period of five (5) years, non-prorated,
from the date of shipment from the factory.

PART 2 - PRODUCTS
2.01 FIRE-TUBE CONDENSING BOILER

A. Manufacturers:
1. Basis of Design: Fulton Endura+ Series Boilers.
a. Acceptable Manufacturers as listed below may be considered provided

design criteria, capacities, third party listings, and all trim meet the
requirements of this specification. All exceptions to specification
including, material of construction, pipe & flue sizes, water flow,
pressure drop, water volume, turndown, excess air, gas pressure
requirements, power supply, (etc.) shall be clearly noted.
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2. Cleaver Brooks Clear Fire, LC Series.
3. Buderus SB745WS Series.

4. Lochinvar.
B. General:
1. Furnish boilers as indicated on the drawings. Units shall be supplied in strict

accordance with the specification. Packaged boilers shall be furnished
complete including the following:

a. Water Trim complying with UL, CSD-1, Factory Mutual (FM).
b. Burner and Controls complying with UL. CSD-1, Factory Mutual (FM).

C. Start-up Service.
C. Condensing Boiler Construction:
1. Description: Factory-fabricated, -assembled, and -pressure tested, duplex

stainless steel firetube condensing boiler with heat exchanger sealed pressure
tight, built on a steel base; including flue gas vent; combustion air intake
connections, water supply, water return, condensate drain, and controls. The
boiler, burner and controls shall be completely factory assembled as a self-
contained unit. Each boiler shall be neatly finished, thoroughly tested, and
properly packaged for shipping.

2. Heat Exchanger: The heat exchanger is defined as the surfaces of the pressure
vessel where combustion gases transfer heat to the hydronic fluid.

a. The boiler shall be a single-pass firetube design, such that all
combustion chamber components are within water-backed areas.

b. Material: The heat exchanger furnace, tubesheets, and firetubes shall
be constructed of duplex alloy stainless steel.

C.

d. For long term durability, heat exchanger material of construction must
have a minimum Ultimate Tensile Strength of 94 ksi, and a minimum
0.2% Yield Strength of 65 ksi. Boilers seeking an approval must provide
documentation that supports this requirement or will be rejected.

e. Furnace to tube connections shall be constructed with low weld
intensity.

f. Heat transfer capability shall be maximized via the use of corrugated
firetubes. The corrugation process shall not remove any material from
the tubes.

3. Exhaust manifold shall be minimum 0.5” thick stainless steel, ASME

designation SA-351 CF3M, and shall be a water-backed design to enhance
heat transfer. Dry-back style flue gas condensate collection pan exhaust
manifolds are not accepted.

4. Pressure Vessel: Design and construction shall be in accordance with Section
IV of the ASME Code for heating boilers.

a. The shell shall be minimum 0.375” thick steel, SA-53B ERW.

b. The top head shall be a minimum 0.50” thick steel, SA-790 or SA-516
Grade 70.

C. The pressure vessel shall be a counter-flow design with internal water-
baffling plates.
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d. The boiler return and supply water connections shall be 4” 150# ANSI
flanged. The water connections shall not be designed to support an
external structural load from the piping system.

e. The water volume of the boiler shall not be less than 80 gallons.

5. Fuel/Air Mixture Combustion System: Air and gas pre-mix on the suction side
of the fan.

a. Electronic combustion control with closed-loop oxygen feedback to
continually tune the burner air-fuel ratio in real time, automatically
adjusting for changes in seasonality to maximize combustion efficiency.
02 monitoring-only systems that cannot adjust for operation variability
shall not be accepted.

b. Combustion air flow shall be controlled by fan speed and a servo-motor
actuated butterfly valve. Fuel flow shall be controlled by a servo-motor
actuated butterfly valve. Pneumatic (zero governor or negative
regulation) systems offer far less precision and are not capable of
independent air and gas control and are not acceptable.

6. Burner: Standard natural gas, forced draft, woven fiber mesh design.
a. Turndown: Shall be no less than 15:1.
b. Excess Air: The burner shall operate at no greater than 8.0% excess

02 over the entire modulation range to maximize seasonal combustion
and thermal efficiencies.

C. NOx Emissions: When operating on natural gas, the burner shall
maintain a level of <20 ppm over the complete combustion range at a
3% O2 correction.

7. Blower: Variable speed centrifugal fan to operate during each burner firing
sequence and to pre-purge and post-purge the combustion chamber.

a. Motor: Totally enclosed fan-cooled premium efficiency AC motor, Class
H insulation, variable speed capable with sealed bearings.

b. Variable speed drive: IP20 housing, 0-400Hz frequency output
capability, overload capacity of 150% for 60 seconds and 200% for 3
seconds, shall fully modulate fan speed according to burner input
requirements

8. Main Fuel Train:

a. A factory mounted fuel train shall be supplied. The fuel train shall be
fully assembled and enclosed within the boiler cabinet, complete with
factory mounted and wired high and low gas pressure switches in
compliance with CSD-1.

9. Ignition: Direct spark ignition with transformer. A UV scanner shall be utilized
to ensure precise communication of flame status back to the flame
programmer.

10. Boiler Enclosure:

a. Cabinet: Jacketed steel enclosure with left hinged full height front
access door, fully removable latching access panels, mounted on a
steel skid with steel plate decking.
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b. Control Enclosure: NEMA 250, Type 1.

C. Finish: Cabinet shall be powder coated, pressure vessel assembly shall
be painted.
d. Combustion Air: Factory mounted air filter.
11. Rigging and Placement: The boiler shall include lifting eyes and fork hole

accessibility for rigging.
12. Characteristics and Capacities:

a. Standard capacities shall be based on 100% water.

b. Design Water Pressure Rating: 160 psig.

C. Minimum Return Water Temperature: No minimum temperature
requirements.

d. Maximum Allowable Water Temperature (ASME): 210°F.

e. Minimum Water Flow Rate: 25 gpm.

f. Maximum Delta-T: 80°F

g. Jacket Losses: External convection and radiation heat losses to the

boiler room from the boiler shall comply with IAW ASHRAE 103-2007,
and shall not exceed 0.2% of the rated boiler input at maximum
capacity.

D. Trim:

Safety Relief Valve: ASME rated at 60 psig.

Pressure and Temperature Gauge: Minimum 3-1/2” diameter, combination

pressure and temperature gauge.

3. Flue Gas Condensate Drain Trap: A flue gas condensate drain trap shall be
provided to prevent positive pressure exhaust gases from entering the boiler
room.

4. Flue Gas Condensate Neutralization: pH neutralization shall be provided and

fully charged with magnesium oxide pellet neutralizing agent.

N —

E. Controls:

1. The boiler electrical control panel shall include the following devices and
features:

a. 7” color touch screen control display factory mounted on the front
cabinet panel door. The control display shall serve as a user interface
for programming parameters, boiler control and monitoring; and shall
feature a screen saver, boiler status, configuration, history and
diagnostics

b. Controls Transformers: 120VAC, 24 VDC, 12 VDC.

C. Flame safeguard control with 9 combustion fuel/air load profile points.

d. All controls shall be mounted and wired according to UL requirements.

2. Burner Operating Controls: To maintain safe operating conditions, factory
mounted and wired burner safety controls limit burner operation:

a. 02 Compensation: Closed loop O2 trim shall be provided.

b. High Limit: A manual reset mechanical Aquastat device shall stop the
burner if operating conditions rise above maximum boiler design
temperature.
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C. Low-Water Cut Off: Electronic probe type mounted in the pressure
vessel shall prevent burner operation on low water alarm.

d. Air Safety Switch: Prevent operation unless sufficient combustion air is
proven.

e. Blocked Exhaust: Prevent operation in the event of a blocked flue gas
exhaust stack.

3. Boiler Operating Controls and Features:

a. Inlet Water Temperature Monitoring.

b. Combustion Air Temperature Monitoring.

C. Flue Gas Exhaust Temperature Monitoring: Sensor probe shall be
stainless steel.

d. Proportional Integral Derivative (PID) temperature load control
capability for hydronic and domestic hot water in standalone or lead/lag
operation.

e. Operating temperature sensor for automatic start and stop.

f. Time of day display.

g. Customizable boiler name display.

h. Alarm history for a minimum 100 most recent alarms including status at
time of lockout.

i. Administrative password protection options.

j- Outdoor air temperature (OAT) reset controls with warm weather
shutdown:

k. OAT reset shall automatically adjust the setpoint according to changes
in the outdoor temperature, and disable the boilers above a warm
weather shutdown temperature.

l. The boiler manufacturer shall provide an OAT sensor.

m. The temperature sensor shall be field installed in an outdoor area not
exposed to direct sunlight or the exhaust of other mechanical
equipment, and wired the boiler controller.

n. The control shall be field programmed with the outdoor reset schedule.

0. Variable Speed System Pump Control:

p. The boiler controller shall provide the capability to control variable
speed hydronic boiler heating pumps.

o] Variable speed signal shall be provided to modulate pump speed
according to either the Delta-T through boiler or boiler firing rate.

r. Boiler controller shall ability to either leave lead boiler pump energized
at all times or allow user to adjust via a time delay off feature.

4. Lead/Lag Control of Modular (Multiple) Boiler Plants: Lead/Lag capabilities

shall be integral to the boiler controller for multiple boilers installed in the same
hydronic loop and shall not require an external panel.

a.

2025 HVAC UPGRADES

The boiler manufacturer shall provide a supply water header
temperature sensor for field installation in the common supply water
piping.

Lead/lag operation shall not require a master boiler or external control
panel. Field wired sensors or communication may be connected to any
boiler in the lead/lag sequence.

The boilers shall communicate with each other via a private Ethernet/IP
addressed network.
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1) Field wiring between boilers shall be shielded Cat5e or Cat6
Ethernet cable.

2) In the event a communication cable becomes damaged or
interrupted, communication shall be lost with only one boiler and
not the entire lead/lag operation. Daisy chain style wiring lacks
this redundancy and shall not be accepted.

d. Sequence of Operation:

1) Upon loop temperature dropping below start point, the lead
boiler shall be enabled at low fire and shall modulate according
to the heating demand.

2) As lag boiler stages are enabled according to heating demand,
burners shall return to low fire. Boilers shall modulate in parallel
as a cohesive unit according to heating demand.

3) When all boilers are active they shall be released to modulate
in parallel up to full fire according to the heating demand.

4) As heating demand decreases, the sequence shall operate in
reverse.

5) Rotation of the lead and subsequent lag boilers shall be
automatic.

5. Building Automation System Interface: Hardware and software to enable
building automation system (BAS) to monitor, control, and display boiler status
and alarms.

a. Hardwired Contacts:
1) Monitoring: Boiler Status, Burner Demand, General Alarm.
2) Control with Factory Installed Jumper: Safety Interlock for

External Device, Remote Enable, Emergency Stop (E-Stop).
3) Remote Setpoint Signal: 4-20 mA or 0-10 VDC.

b. Communication Protocol: A Modbus communication interface with BAS
shall enable BAS operator to remotely enable and monitor the boiler
plant from an operator workstation.

C. A BACnet MSTP and IP protocol communication gateway shall be
provided. The BACnet gateway is field installed on a boiler. Additional
boilers in the lead/lag system shall not require a dedicated BACnet
gateway for the BAS to monitor status. A communication point mapping
list shall be provided.

F. Electrical Power:

1. Single-Point Field Power Connection: Factory-installed and factory-wired
switches, transformers, control and safety devices and other devices shall
provide a single-point field power connection to the boiler.

2. Electrical Characteristics: Voltage @208 V., Three Phase, 60 Hz. Frequency

G. Venting:

1. The boiler shall be capable of operating with a stack effect not exceeding -
0.10” W.C. and a combined air intake and exhaust venting pressure drop not
exceeding +1.50” W.C.
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2. Combustion Air Intake: It shall be acceptable to either direct vent the boiler
using sealed combustion by drawing combustion air in from the outdoors or by
drawing air from the mechanical space itself.

3. Flue Gas Exhaust: The flue gas exhaust stack shall be AL 29-4C or 316L
stainless steel, listed and labeled to UL-1738 / C-UL S636 for use with
Category Il/IV appliances, guaranteed appropriate for the application by the
manufacturer and supplier of the venting.

4. Condensate drain piping must be galvanized, stainless steel, or Schedule 40
CPVC (see plan detail). Copper, carbon steel, or PVC pipe materials are not
acceptable.

Operating Manual:

1. Instructions for installation, operation and maintenance of the boiler shall be
contained in a manual provided with each boiler unit.
2. A wiring diagram corresponding to the boiler configuration shall be

permanently affixed to the boiler near the electrical panel.
Source Quality Control:

1. Test and inspect factory-assembled boilers, before shipping, according to
ASME Boiler and Pressure Vessel Code: Section I, for high-pressure boilers
and Section 1V, for low-pressure boilers.

Condensate Neutralization Basin:

1. Furnish with each boiler one (1) high density, polyethylene neutralization basin
for each pair of condensing boilers. Basin shall be 1/4” polyethylene,
rotationally molded, seamless construction conforming to ASTM D1248.

2. Basin shall be sized to receive the condensate flow from boiler combustion
chamber and flue drains. Basin shall include a threaded top opening for filling
and clean out with secure screw on cover.

3. Neutralization agent shall be magnesium hydroxide pellets and are to be
supplied with neutralizing basins.

PART 3 - EXECUTION

3.01 INSPECTION

A.

Examine areas and conditions under which 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 owner, design engineer and equipment
supplier.

3.02 INSTALLATION OF BOILERS

A. Install boilers in accordance with manufacturer's installation instructions, and in
accordance with State and local code requirements. 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 concrete pad as shown on drawings.

C. Erection: Assemble boiler trim shipped loose or unassembled for shipment purposes.
Follow manufacturer's installation instructions.
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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. Do not proceed with equipment
startup until electrical work is acceptable to equipment Installer.

Gas Piping: Refer to Division 23 Section "Facility Natural-Gas Piping." Connect gas
piping to boiler, full size of boiler gas train inlet, provide union with sufficient clearance
for burner removal and service.

Gas step down regulators: The boiler manufacturer to provide an appropriate natural
gas step down gas regulator for each boiler supplied.

1. It is recommended to provide 4’ of straight pipe after the regulator and prior to
an elbow fitting.

Boiler on-board gas venting: Per CSD-1 code and factory supplied gas and or propane
regulators, each device must be vented to the outside. Additionally, devices such as
Low and High gas pressure switches, which are part of CSD-1 code shall also be
vented to the outside.

Hot Water Piping: Refer to Division 23 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 23 Section "Breechings, Chimneys and Stacks." Connect
breeching to boiler outlet, full size of outlet. Route as indicated.

Contractor to have boilers inspected and approved by the State of lllinois fire
marshal/chief.

3.03 FIELD QUALITY CONTROL

A. Flush and clean boilers upon completion of installation, in accordance with
manufacturer's startup instructions.

B. Hydrostatically test assembled boiler and piping in accordance with applicable
sections of ASME Boiler and Pressure Vessel Code.

C. Arrange with National Board of Boiler and Pressure Vessel Inspectors for inspection
of boiler piping, observations of hydrostatic testing and for certification of completed
boiler units.

D. Startup boilers in accordance with manufacturer's startup 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.
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3.04 CLOSEOUT PROCEDURES

A Owner's Instructions: Provide services of manufacturer's technical representative for
up to 16 hours of on-site time to accomplish the following:

1. On site for boiler arrival.
2. On site prior to boiler startup to correct discrepancies.
3. Boiler startup.
4. Set up and program sequence control system panel supplied with boilers
5. On site for Owner training.
B. Schedule training with Owner, provide at least 7 days’ notice to Contractor and

Engineer of training date.

END OF SECTION
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SECTION 238107

PACKAGED MULTI-ZONE ROOFTOP AIR CONDITIONING UNITS - MEDIUM CAPACITY

PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes:

1.

Multi-Zone packaged rooftop unit.

B. Related Sections:

1.

2.

Noo

Section 230513 - Common Motor Requirements for HVAC Equipment:
Product requirements for motors for placement by this section.

Section 23 05 53 - Identification for HVAC Piping and Equipment: Product
requirements for identification for placement by this section.

Section 23 05 93 - Testing, Adjusting, and Balancing for HVYAC: Requirements
for sound and vibration measurements performed independent of this section.
Section 23 07 00 - HVAC Insulation: Execution requirements for insulation
specified by this section.

Section 23 11 23 - Facility Natural-Gas Piping: Natural gas piping connections.
Section 23 33 00 - Air Duct Accessories: Flexible connections.

Section 26 05 03 - Equipment Wiring Connections: Electrical connection to
units.

1.02 REFERENCES

A. Air-Conditioning and Refrigeration Institute:

1. ARI 210/240 - Unitary Air-Conditioning and Air-Source Heat Pump Equipment.
2. ARI 270 - Sound Rating of Outdoor Unitary Equipment.
3 ARI 340/360 - Commercial and Industrial Unitary Air-Conditioning and Heat
Pump Equipment.
4, ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Caoils.
B. Air Movement and Control Association International, Inc.:
1. AMCA 500 - Test Methods for Louvers, Dampers, and Shutters.
C. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 52.1 - Gravimetric and Dust-Spot Procedures for Testing Air-
Cleaning Devices Used in General Ventilation for Removing Particulate Matter.
2. ASHRAE 62 - Ventilation for Acceptable Indoor Air Quality.
3 ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential
Buildings.
D. National Fire Protection Association:
1. NFPA 54 - National Fuel Gas Code.
2. NFPA 58 - Liquefied Petroleum Gas Code.
3. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating
Systems.
PACKAGED MULTI-ZONE ROOFTOP AIR
2025 HVAC UPGRADES CONDITIONING UNITS - MEDIUM CAPACITY

D116 MURPHY ES AND ROUND LAKE MS SECTION 238107 -1



E.

Sheet Metal and Air Conditioning Contractors:

1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

1.03 QUALITY ASSURANCE

A

G.

Prior to bidding the manufacturer and its local representative shall measure existing
conditions and quantify the number of zones on the existing multi-zone unit.

Packaged air-cooled condenser units shall be certified in accordance with ANSI/AHRI
Standard 340/360 performance rating of commercial and industrial unitary air-
conditioning and heat pump equipment.

Unit shall be certified in accordance with UL Standard 1995/CSA C22.2 No. 236,
Safety Standard for Heating and Cooling Equipment.

Unit and refrigeration system shall comply with ASHRAE 15, Safety Standard for
Mechanical Refrigeration.

Unit shall be certified in accordance with ANSI Z21.47b/CSA 2.3b and ANSI
Z83.8/CSA 2.6, Safety Standard Gas-Fired Furnaces.

Unit Energy Efficiency Ratio (EER) shall be equal to or greater that prescribed by
ASHRAE 90.1, Energy Efficient Design of New Buildings except Low-Rise Residential
Buildings.

Unit shall be safety certified by ETL and ETL US listed. Unit nameplate shall include
the ETL/ETL Canada label.

1.04 SUBMITTALS

A

Product Data: Literature shall be provided that indicates dimensions, operating and
shipping weights, capacities, ratings, fan performance, filter information, factory
supplied accessories, electrical characteristics and connection requirements.
Installation, Operation and Maintenance manual with startup requirements shall be
provided.

Shop Drawings: Unit drawings shall be provided that indicate assembly, unit
dimensions, construction details, clearances and connection details. Computer
generated fan curves for each fan shall be submitted with specific design operation
point noted. Wiring diagram shall be provided with details for both power and control
systems and differentiate between factory installed and field installed wiring.

1.056 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of components and locations of
units and valves. Include pre-purchase equipment submittals.

C. Operation and Maintenance Data: Submit manufacturer's descriptive literature,
operating instructions, installation instructions, maintenance and repair data, and parts
listings.
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1.06 FIELD MEASUREMENTS

A

Verify field measurements prior to installation.

1.07 DELIVERY, STORAGE, AND HANDLING

A.

Unit shall be shipped with doors screwed shut and outside air hood closed to prevent
damage during transport and thereafter while in storage awaiting installation.

Unit shall be stored in a clean, dry place protected from construction traffic in
accordance with the Installation, Operation and Maintenance manual.

1.08  WARRANTY

A.

B.
C.

Manufacturer shall provide a “parts only” warranty for a period of 12 months from the
date of equipment startup or 18 months from the date of shipment, whichever occurs
first. Warranty shall cover material and workmanship that prove defective, within the
specified warranty period, provided manufacturer’s written instructions for installation,
operation and maintenance have been followed. Warranty excludes parts associated
with routine maintenance, such as belts and filters.

Provide ten (10) year heat exchanger limited warranty.

Provide five (5) year compressor warranty.

1.09 REGULATORY REQUIREMENTS

A. Conform to Health/Life Safety Code for Public Schools.

B. Conform to (IMC) International Mechanical Code. (2024)

C. Conform to (IBC) International Building Code. (2024)

D. Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)

E. Conform to State of lllinois Plumbing Code.

F. Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)

G. Conform to (IECC) International Energy Conservation Code. (2024)

H. Conform to (IFGC) International Fuel Gas Code. (2024)

l. Conform to (IPMC) International Property Maintenance Code. (2024)

J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.
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1.10 EXTRA MATERIALS

A

Provide one set of filters.

PART 2 - PRODUCTS

2.01 ROOFTOP UNIT

A

Acceptable Manufacturers:

1. CME Custom Mechanical Equipment (basis of design).
2. No substitutes.

Structure: Penthouse shall have an aluminum construction with high ribbed steel,
bubble wrap R-9 insulation, and color fast steel siding and trim. Color as selected by
owner. The penthouse units will be PMZ factory assembled one piece design. All
components will be factory installed, wired, and plumbed inside the penthouse. Coils
to be complete with factory insulated cabinets, corrosion resistant drain pan, and
expansion valve Kkits.

Heating: Heating shall be high efficiency two stage condensing type, utilizing outside
air for combustion. Units shall be certified with AGA laboratories and the ratings
certified by GAMA, tested according to DOE test procedures and FTC labeling
regulations. Unit shall be available for use with LPG/propane as an option. The units
shall be Lennox EL297UH090XV60C with A.F.U.E. of 97.0%

Blowers: The blowers shall have variable speed drive motors. The variable speed
motor shall maintain a specified air volume throughout the static pressure range.
Change in blower speeds shall be accomplished by changing a setpoint in the control
system. When in ventilation mode, furnaces run at low speed setting. When heating,
cooling, or economizing, the fans run at high speed.

Condensers: Condensing units will be Lennox Two Stage refrigerant, air cooled type
with scroll compressors and resilient mounts. Coils shall be copper-aluminum
construction, pressure tested at 450 to 500 psig. A timed off control shall prevent the
compressor from short cycling. The PMZ will be provided with condensing units that
need to be field installed, piped, and evacuated according to manufacturers
recommended practice.

Economizers: Economizers shall be provided for each furnace, consisting of gasketed
low leakage return and outside air dampers in a steel housing with 2" pleated filters.
Damper position shall be controlled by an air sensor and solid state outside air
enthalpy sensor. Minimum position is factory set and adjustable via the controls.

Electrical: Single point 208 volt, three phase connection with MOCP and branch circuit
breakers shall be provided with each unit. Condensing unit fused disconnect switches
shall be mounted on the exterior of the penthouse adjacent to the respective
condensing units. A low voltage control center shall be factory installed to allow
connections of the low voltage thermostat wires.

Ductwork: Unit will have factory installed internal duct system. Individual zone heads

are designed to match existing zone system. The common or ducted return air opening
will have a protective grate.

PACKAGED MULTI-ZONE ROOFTOP AIR
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2.02 ROOF CURB
A.

Condensate: Unit will be provided with a single point INTERNAL drain connection.
Unit manufacture shall pipe all condensate to neutralization kit(s) prior to existing unit
in to the space below.

The following components will be factory installed, wired, and plumbed inside the

penthouse:

1. Two stage natural gas heating sections with 97.0% A.F.U.E.

2. Dx cooling coils with installed expansion valves

3. Modulating, dual position enthalpy economizers

4. External primary disconnect

5. Pre-wired ACCU service disconnect switches

6. Gas line with single point 1 1/4 inch connection

7. Refrigeration piping stubs to exterior (1 1/8" suction, 3/8" liquid)
8. Condensate piping to single point internal connection

9. Furnace combustion intake and exhaust piping to end termination
10. Zonehead to match existing ductwork

11. Service lighting and GFCI outlet

12. High efficiency 2" pleated MERV 14 filters

13. BACnet control integration

14. Barometric relief section

The following options will be included:

abronN~

Unit color: To be determined by owner
24" new curb

Roof curb cap

Smoke detectors by others
Condensation neutralization kits

Replacement multizone rooftop unit is designed to fit on manufacturers new insulated
24“-high roof curb to align with existing supply and return drops and existing support
structure.

1.

Unit shall match the existing curbs and supply duct connections. The use of
curb adapters is not acceptable. Roof curb gasket shall be provided and
shipped loose with the unit. Units shall match existing duct connections and
require minimal field time to reconnect and seal. Units shall match existing gas
and electrical power connections and shall require only minimal field time to
reconnect.

Prior to fabrication of the equipment, a factory engineer shall visit the jobsite,
measure the unit, and become familiar with the exact requirements of the
project. A local manufacturer's representative shall not be considered as a
substitute. The factory employee shall also be present at the installation to
assist / supervise the unit installation and unit start up. The responsibility of
these functions shall not be ftransferred to the local manufacturer’s
representative. A factory technician shall submit a check test start-up report
after field installation and start-up.

Unit curb shall be divided and provided with a cap over the return air plenum
section to utilize the existing return air opening.

PACKAGED MULTI-ZONE ROOFTOP AIR
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4. Contractor shall fill the non-plenum return section between the bottom of
the unit and the roof deck with layers of sound batt and board insulation.
Refer to detail.

PART 3 - EXECUTION

3.01

3.02

3.03

3.04

MANUFACTURER'S FIELD SERVICES

A. RTU manufacturer and the mechanical contractor shall field verify the exact supply
and return openings and zone damper sizes and arrangement prior to fabrication of
the rooftop unit.

B. The manufacturer shall provide unit start-up and 2 hours of owner field training on unit.

EXAMINATION

A. Verify that roof is ready to receive work and opening dimensions are as indicated on
shop drawings.

B. Verify that proper power supply is available.

INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Mount units on factory built roof mounting frame providing watertight enclosure to
protect ductwork. Install rooftop unit level on steel.

C. Contractor to participate and coordinate manufacturer start-up and commissioning.

D. Fill void in roof curb between roof deck and unit with sound batt insulation and gypsum
board with staggered joints. Refer to drawings for additional information.

CLEANING

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning.

B. After construction is completed, including painting, clean exposed surfaces of units.
Vacuum clean coils and inside of cabinets.

C. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish
materials furnished by manufacturer.

D. Install new filters after construction.

END OF SECTION
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DIVISION 26
ELECTRICAL






SECTION 260503
EQUIPMENT WIRING CONNECTIONS

PART 1 - GENERAL

1.01  SUMMARY
A. Section includes electrical connections to equipment.
B. Related Sections:
1. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
2. Section 26 05 33 - Raceway and Boxes for Electrical Systems.
1.02 REFERENCES
A. National Electrical Manufacturers Association:
1. NEMA WD 1 - General Requirements for Wiring Devices.
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.
1.03 CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Submittal procedures.
B. Project Record Documents: Record actual locations, sizes, and configurations of
equipment connections.
1.04 COORDINATION
A. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.
B. Determine connection locations and requirements.
C. Sequence rough-in of electrical connections to coordinate with installation of
equipment.
D. Sequence electrical connections to coordinate with start-up of equipment.
1.05 REGULATORY REQUIREMENTS
A. Conform to Health/Life Safety Code for Public Schools.
B. Conform to (IMC) International Mechanical Code. (2024)
C. Conform to (IBC) International Building Code. (2024)
D. Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
E. Conform to State of lllinois Plumbing Code.
F. Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
G. Conform to (IECC) International Energy Conservation Code. (2024)
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Conform to (IFGC) International Fuel Gas Code. (2024)
Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01  CORD AND PLUGS

A

Manufacturers:

1 Hubbell.

2 Leviton.

3. Pass and Seymour.

4 Substitutions: Section 01 60 00 - Product Requirements.

Attachment Plug Construction: Conform to NEMA WD 1.

Configuration: NEMA WD 6; match receptacle configuration at outlet furnished for
equipment.

Cord Construction: Type SJO multiconductor flexible cord with identified equipment
grounding conductor, suitable for use in damp locations.

Size: Suitable for Connected Load of Equipment, Length of Cord, and Rating of Branch
Circuit Overcurrent Protection.

PART 3 - EXECUTION

3.01  EXAMINATION

A

Verify equipment is ready for electrical connection, for wiring, and to be energized.

3.02 INSTALLATION

A. Make electrical connections.

B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible
conduit with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. Install receptacle outlet to accommodate connection with attachment plug.

E. Install cord and cap for field-supplied attachment plug.
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F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to
complete equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

3.03 ADJUSTING

A. Cooperate with utilization equipment installers and field service personnel during
checkout and starting of equipment to allow testing and balancing and other startup
operations. Provide personnel to operate electrical system and checkout wiring
connection components and configurations.

END OF SECTION
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SECTION 260519
LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.01  SUMMARY
A. Section includes building wire and cable and wiring connectors and connections.
B. Related Sections:
1. Section 26 05 53 - Identification for Electrical Systems: Product requirements
for wire identification.
1.02 REFERENCES
A. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power
Distribution Equipment and Systems.
B. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.
2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires
and Cables for Use in Air-Handling Spaces.
C. Underwriters Laboratories, Inc.:
1. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables
with Optional Optical-Fiber Members.
1.03 SYSTEM DESCRIPTION
A. Product Requirements: Provide products as follows:
1. Solid or stranded conductor for feeders and branch circuits 10 AWG and
smaller.
2. Stranded conductors for control circuits.
3. Conductor not smaller than 12 AWG for power and lighting circuits.
4. Conductor not smaller than 16 AWG for control circuits.
5. Increase wire size in branch circuits to limit voltage drop to a maximum of 3
percent.
B. Wiring Methods: Provide the following wiring methods:
1. Concealed Dry Interior Locations: Use only building wire, Type THHN/THWN
insulation, in raceway.
2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN
insulation, in raceway.
3. Above Accessible Ceilings: Use only building wire, Type THHN/THWN
insulation, in raceway.
4. Wet or Damp Interior Locations: Use only building wire, Type THHN/THWN
insulation, in raceway.
LOW VOLTAGE ELECTRICAL POWER
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5. Exterior Locations: Use only building wire, Type THHN/THWN or XHHW
insulation, in raceway.

6. Underground Locations: Use only building wire, Type THHN/THWN or XHHW
insulation, in raceway.

1.04 DESIGN REQUIREMENTS
A. Conductor sizes are based on copper.
1.05 SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Requirements for submittals.
B. Test Reports: Indicate procedures and values obtained.
1.06 CLOSEOUT SUBMITTALS
A. Section 017000 - Execution and Closeout Requirements: Requirements for
submittals.
B. Project Record Documents: Record actual locations of components and circuits.
1.07 QUALITY ASSURANCE
A. Provide wiring materials located in plenums with peak optical density not greater than
0.5, average optical density not greater than 0.15, and flame spread not greater than
5 feet when tested in accordance with NFPA 262.
B. Maintain one copy of each document on site.
1.08 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.
1.09 FIELD MEASUREMENTS
A. Verify field measurements are as indicated on Drawings.
1.10 COORDINATION
A. Where wire and cable destination is indicated and routing is not shown, determine
routing and lengths required.
B. Wire and cable routing indicated is approximate unless dimensioned. Include wire and
cable lengths within 10 ft of length shown.
1.11  REGULATORY REQUIREMENTS
A. Conform to Health/Life Safety Code for Public Schools.
B. Conform to (IMC) International Mechanical Code. (2024)
C. Conform to (IBC) International Building Code. (2024)
LOW VOLTAGE ELECTRICAL POWER
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M.

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

2.01  BUILDING WIRE

A

m O O @

F.

Manufacturers:

American Insulated Wire Corp.

General Cable Co.

Pirelli Cable.

Republic Wire.

Rome Cable.

Southwire.

Substitutions: Section 01 60 00 - Product Requirements.

Nogakhwd =

Product Description: Single conductor insulated wire.
Conductor: Copper.

Insulation Voltage Rating: 600 volts.

Insulation Temperature Rating: 90 degrees C.

Insulation Material: Thermoplastic.

2.02 TERMINATIONS

A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper.
B. Lugs for Wires 4 AWG and Larger: Color keyed compression type copper, with
insulating sealing collars.
LOW VOLTAGE ELECTRICAL POWER
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PART 3 - EXECUTION

3.01  EXAMINATION

A.
B.
C.

Verify interior of building has been protected from weather.

Verify mechanical work likely to damage wire and cable has been completed.

Verify raceway installation is complete and supported.

3.02 PREPARATION

A

Completely and thoroughly swab raceway before installing wire.

3.03 INSTALLATION

A. Route wire and cable to meet Project conditions.

B. Neatly train and lace wiring inside boxes, equipment, and panelboards.

C. Identify and color code wire and cable under provisions of Section 26 05 53. Identify
each conductor with its circuit number or other designation indicated.

D. Special Techniques - Building Wire in Raceway:
1. Pull conductors into raceway at same time.
2. Install building wire 4 AWG and larger with pulling equipment.

E. Special Techniques - Cable:

1. Protect exposed cable from damage.

2. Support cables above accessible ceiling, using spring metal clips or plenum
rated plastic cable ties to support cables from structure. Do not rest cable on
ceiling panels.

3. Use suitable cable fittings and connectors.

F. Special Techniques - Wiring Connections:

1. Clean conductor surfaces before installing lugs and connectors.

2. Make splices, taps, and terminations to carry full ampacity of conductors with
no perceptible temperature rise.

3. Tape uninsulated conductors and connectors with electrical tape to 150
percent of insulation rating of conductor.

4, Install split bolt connectors for copper conductor splices and taps, 6 AWG and
larger.

5. Install solderless pressure connectors with insulating covers for copper
conductor splices and taps, 8 AWG and smaller.

6. Install insulated spring wire connectors with plastic caps for copper conductor
splices and taps, 10 AWG and smaller.

7. Install suitable reducing connectors or mechanical connector adaptors for
connecting aluminum conductors to copper conductors.

LOW VOLTAGE ELECTRICAL POWER
2025 HVAC UPGRADES CONDUCTORS AND CABLES

D116 MURPHY ES AND ROUND LAKE MS SECTION 260519 - 4



Install stranded conductors for branch circuits 10 AWG and smaller. Install crimp on
fork terminals for device terminations. Do not place bare stranded conductors directly
under screws.

Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected
device, such as circuit breakers.

Size lugs in accordance with manufacturer's recommendations terminating wire sizes.
Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars.

For terminal lugs fastened together such as on motors, transformers, and other
apparatus, or when space between studs is small enough that lugs can turn and touch
each other, insulate for dielectric strength of 2-1/2 times normal potential of circuit.

3.04 WIRE COLOR

3.05

A

General:
1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the
following:
a. Black, red, and blue for circuits at 120/208 volts single or three phase.
b. Orange, brown, and yellow for circuits at 277/480 volts single or three
phase.
2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals,

splices and boxes. Colors are as follows:

a. Black, red, and blue for circuits at 120/208 volts single or three phase.
b. Orange, brown, and yellow for circuits at 277/480 volts single or three
phase.

Neutral Conductors: White. When two or more neutrals are located in one conduit,
individually identify each with proper circuit number.

Branch Circuit Conductors: Install three or four wire home runs with each phase
uniquely color coded.

Feeder Circuit Conductors: Uniquely color code each phase.
Ground Conductors:

1. For 6 AWG and smaller: Green.
2. For 4 AWG and larger: Identify with green tape at both ends and visible points
including junction boxes.

FIELD QUALITY CONTROL

A.
B.

Inspect and test in accordance with NETA ATS, except Section 4.

Perform inspections and tests listed in NETA ATS, Section 7.3.1.

END OF SECTION
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SECTION 260526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01  SUMMARY
A. Section Includes:
1. Wire.
2. Mechanical connectors.
1.02 REFERENCES
A. Institute of Electrical and Electronics Engineers:
1. IEEE 142 - Recommended Practice for Grounding of Industrial and
Commercial Power Systems.
2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic
Equipment.
B. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power
Distribution Equipment and Systems.
C. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.
2. NFPA 99 - Standard for Health Care Facilities.
1.03 SYSTEM DESCRIPTION
A. Grounding systems uses the following elements as grounding electrodes:
1. Metal underground water pipe.
2. Metal building frame.
3. Rod electrode.
1.04 PERFORMANCE REQUIREMENTS
A. Grounding System Resistance: 25 ohms maximum.
1.05 SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Requirements for submittals.
B. Product Data: Submit data on grounding electrodes and connections.
C. Test Reports: Indicate overall resistance to ground and resistance of each electrode.
D. Manufacturer's Installation Instructions: Submit for active electrodes.
E. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
GROUNDING AND BONDING
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1.06

1.07

1.08

1.09

CLOSEOUT SUBMITTALS

A Section 017000 - Execution and Closeout Requirements: Requirements for
submittals.

B. Project Record Documents: Record actual locations of components and grounding
electrodes.

QUALITY ASSURANCE

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL

labeled.

QUALIFICATIONS

A

B.

Manufacturer: Company specializing in manufacturing Products specified in this
section with minimum three years documented experience.

Installer: Company specializing in performing work of this section.

DELIVERY, STORAGE, AND HANDLING

A

Accept materials on site in original factory packaging, labeled with manufacturer's
identification.

Protect from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original packaging.

Do not deliver items to project before time of installation. Limit shipment of bulk and
multiple-use materials to quantities needed for immediate installation.

1.10 REGULATORY REQUIREMENTS

A

I &G m m O O W

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
Conform to (IECC) International Energy Conservation Code. (2024)
Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

Conform to (ICC) International Code Council Reference Standards. (2024)

GROUNDING AND BONDING
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Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)

Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the
purpose specified and indicated.

PART 2 - PRODUCTS

201 WIRE
A.

Material: Stranded copper.
Foundation Electrodes: 4 AWG.
Grounding Electrode Conductor: Copper conductor bare.

Bonding Conductor: Copper conductor bare.

2.02 MECHANICAL CONNECTORS

A

Manufacturers:

Harger Lighting and Grounding.

Apache Grounding/Erico Inc.

Copperweld, Inc.

Erico, Inc.

ILSCO Corporation.

0O-Z Gedney Co.

Thomas & Betts, Electrical.

Substitutions: Section 01 60 00 - Product Requirements.

N hWN =

Description: Bronze connectors, suitable for grounding and bonding applications, in
configurations required for particular installation.

PART 3 - EXECUTION

3.01  EXAMINATION

A.

Verify final backfill and compaction has been completed before driving rod electrodes.

3.02 PREPARATION

A.

Remove paint, rust, mill oils, surface contaminants at connection points.

3.03 INSTALLATION

A. Install in accordance with IEEE.
B. Install grounding and bonding conductors concealed from view.
C. Install isolated grounding conductor for circuits supplying network equipment and in
accordance with IEEE 1100.
GROUNDING AND BONDING
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3.04

Equipment Grounding Conductor: Install separate, insulated conductor within each
feeder and branch circuit raceway. Terminate each end on suitable lug, bus, or
bushing.

Permanently ground entire light and power system in accordance with NEC, including
service equipment, distribution panels, lighting panelboards, switch and starter
enclosures, motor frames, grounding type receptacles, and other exposed non-current
carrying metal parts of electrical equipment.

Install branch circuits feeding isolated ground receptacles with separate insulated
grounding conductor, connected only at isolated ground receptacle, ground terminals,
and at ground bus of serving panel.

Accomplish grounding of electrical system by using insulated grounding conductor
installed with feeders and branch circuit conductors in conduits. Size grounding
conductors in accordance with NEC. Install from grounding bus of serving panel to
ground bus of served panel, grounding screw of receptacles, lighting fixture housing,
light switch outlet boxes or metal enclosures of service equipment. Ground conduits
by means of grounding bushings on terminations at panelboards with installed number
12 conductor to grounding bus.

Grounding electrical system using continuous metal raceway system enclosing circuit
conductors in accordance with NEC.

Permanently attach equipment and grounding conductors prior to energizing
equipment.

FIELD QUALITY CONTROL

A

mm o O

Inspect and test in accordance with NETA ATS, except Section 4.

Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section
7.13.

Perform ground resistance testing in accordance with IEEE 142.
Perform leakage current tests in accordance with NFPA 99.
Perform continuity testing in accordance with IEEE 142.

When improper grounding is found on receptacles, check receptacles in entire project
and correct. Perform retest.

END OF SECTION
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PART 1 - GENERAL
1.01 SUMMARY

SECTION 260529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

A. Section Includes:

N hWN =

Conduit supports.

Formed steel channel.

Spring steel clips.

Sleeves.

Mechanical sleeve seals.

Firestopping relating to electrical work.
Firestopping accessories.

Equipment bases and supports.

1.02 REFERENCES

A. ASTM International:

1.

2.

3.

4.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of
Building Materials.

ASTM E119 - Standard Test Methods for Fire Tests of Building Construction
and Materials.

ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire
Stops.

ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.

B. FM Global:

1.

FM - Approval Guide, A Guide to Equipment, Materials & Services Approved
By Factory Mutual Research For Property Conservation.

C. National Fire Protection Association:

1.

NFPA 70 - National Electrical Code.

D. Underwriters Laboratories Inc.:
1. UL 263 - Fire Tests of Building Construction and Materials.
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
3. UL 1479 - Fire Tests of Through-Penetration Firestops.
4. UL 2079 - Tests for Fire Resistance of Building Joint Systems.
5. UL - Fire Resistance Directory.

E. Intertek Testing Services (Warnock Hersey Listed):

1.

WH - Certification Listings.

HANGERS AND SUPPORTS
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1.03 DEFINITIONS

A

Firestopping (Through-Penetration Protection System): Sealing or stuffing material or
assembly placed in spaces between and penetrations through building materials to
arrest movement of fire, smoke, heat, and hot gases through fire rated construction.

1.04 SYSTEM DESCRIPTION

A

C.

Firestopping Materials: ASTM E119, ASTM E814, UL 263, and UL 1479 to achieve
fire ratings as noted on Drawings for adjacent construction, but not less than 1 hour
fire rating.

1. Ratings may be 3-hours for firestopping in through-penetrations of 4-hour fire
rated assemblies unless otherwise required by applicable codes.

Surface Burning: ASTM E84 and UL 723 with maximum flame spread / smoke
developed rating of 25/450.

Firestop interruptions to fire rated assemblies, materials, and components.

1.056 PERFORMANCE REQUIREMENTS

A.

Firestopping: Conform to applicable code and UL for fire resistance ratings and surface
burning characteristics.

Firestopping: Provide certificate of compliance from authority having jurisdiction
indicating approval of materials used.

1.06 SUBMITTALS

A Section 01 30 00 - Submittal Procedures: Requirements for submittals.

B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers,
where required.

C. Product Data:

1. Hangers and Supports: Submit manufacturers catalog data including load
capacity.

2. Firestopping: Submit data on product characteristics, performance and
limitation criteria.

D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating
items, and required listed design numbers to seal openings to maintain fire resistance
rating of adjacent assembly.

E. Design Data: Indicate load carrying capacity of trapeze hangers and hangers and
supports.

F. Manufacturer's Installation Instructions:

1. Hangers and Supports: Submit special procedures and assembly of
components.
2. Firestopping: Submit preparation and installation instructions.
HANGERS AND SUPPORTS
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Manufacturer's Certificate: Certify products meet or exceed specified requirements.

Engineering Judgments: For conditions not covered by UL or WH listed designs,
submit judgments by licensed professional engineer suitable for presentation to
authority having jurisdiction for acceptance as meeting code fire protection
requirements.

1.07 QUALITY ASSURANCE

A

F.

Through Penetration Firestopping of Fire Rated Assemblies: ASTM E814 with 0.10
inch water gage minimum positive pressure differential to achieve fire F-Ratings and
temperature T-Ratings as indicated on Drawings, but not less than 1-hour.

1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than
1-hour.
2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings as

indicated on Drawings, but not less than 1-hour.
a. Floor Penetrations Within Wall Cavities: T-Rating is not required.

Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assembilies:
Materials to resist free passage of flame and products of combustion.

1. Noncombustible Penetrating ltems: Noncombustible materials for penetrating
items connecting maximum of three stories.
2. Penetrating Items: Materials approved by authorities having jurisdiction for

penetrating items connecting maximum of two stories.

Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM E1966 or
UL 2079 to achieve fire resistant rating as indicated on Drawings for assembly in which
joint is installed.

Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10
inch water gage minimum positive pressure differential to achieve fire resistant rating
as indicated on Drawings for floor assembly.

Surface Burning Characteristics: 25/450 flame spread/smoke developed index when
tested in accordance with ASTM E84.

Maintain one copy of each document on site.

1.08 QUALIFICATIONS

A

B.

Manufacturer: Company specializing in manufacturing Products specified in this
section with minimum three years documented experience.

Installer: Company specializing in performing work of this section with minimum three
years documented experience.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled with manufacturer's
identification.
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B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original packaging.

1.10 ENVIRONMENTAL REQUIREMENTS

A. Do not apply firestopping materials when temperature of substrate material and
ambient air is below 60 degrees F.

B. Maintain this minimum temperature before, during, and for minimum 3 days after
installation of firestopping materials.

C. Provide ventilation in areas to receive solvent cured materials.

D. In pool equipment rooms or rooms open to the pool, all hangers, inserts, slotted
channels, rods, fasteners, etc. shall be stainless steel or epoxy coated to prevent
corrosion.

1.11  REGULATORY REQUIREMENTS

Conform to Health/Life Safety Code for Public Schools.

Conform to (IMC) International Mechanical Code. (2024)

Conform to (IBC) International Building Code. (2024)

Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
Conform to State of lllinois Plumbing Code.

Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)

Conform to (IECC) International Energy Conservation Code. (2024)

r 6 "™ m o o w >

Conform to (IFGC) International Fuel Gas Code. (2024)

Conform to (IPMC) International Property Maintenance Code. (2024)

[

Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)
M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the

purpose specified and indicated.
PART 2 - PRODUCTS
2.01 CONDUIT SUPPORTS

A. Manufacturers:
1. Allied Tube & Conduit Corp.
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G.

2. Electroline Manufacturing Company.
3. O-Z Gedney Co.
4, Substitutions: Section 01 60 00 - Product Requirements.

Hanger Rods: Threaded high tensile strength galvanized carbon steel with free
running threads.

Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt
or hanger rod. Set screw: hardened steel.

Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with
single bolt to tighten.

Conduit clamps - general purpose: One hole malleable iron for surface mounted
conduits.

Cable Ties: High strength nylon temperature rated to 185 degrees F. self-locking.

In pool equipment rooms or rooms open to the pool provide stainless steel or epoxy
coating to prevent corrosion.

2.02 FORMED STEEL CHANNEL

A

Manufacturers:

Allied Tube & Conduit Corp.

B-Line Systems.

Midland Ross Corporation, Electrical Products Division.
Unistrut Corp.

Substitutions: Section 01 60 00 - Product Requirements.

aobrwn=

Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on
center.

In pool equipment rooms or rooms open to the pool provide stainless steel or epoxy
coating to prevent corrosion.

2.03 SPRING STEEL CLIPS

A

Manufacturers:

1 B-Line Systems.

2 Erico, Inc.

3. Thomas & Betts Corp.

4 Substitutions: Section 01 60 00 - Product Requirements.

Product Description: Mounting hole and screw closure.

In pool equipment rooms or rooms open to the pool provide stainless steel or epoxy
coating to prevent corrosion.

2.04 SLEEVES

A. Sleeves for cabling Through Non-fire Rated Floors: 18 gage thick galvanized steel.
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Sleeves for cabling Through Non-fire Rated Beams, Walls, Footings, and Potentially
Wet Floors: Steel pipe or 18 gage thick galvanized steel.

Sleeves for conduits or cabling Through Fire Rated and Fire Resistive Floors and
Walls, and Fire Proofing: Prefabricated fire rated sleeves including seals, UL listed.

Stuffing Type Fire-stopping Insulation: Glass fiber type, non-combustible.

In pool equipment rooms or rooms open to the pool provide stainless steel or epoxy
coating to prevent corrosion.

2.05 MECHANICAL SLEEVE SEALS

A

Manufacturers:

1 Thunderline Link-Seal, Inc.

2. NMP Corporation.

3. Wiremold.

4 Substitutions: Section 01 60 00 - Product Requirements.

Product Description: Modular mechanical type, consisting of interlocking synthetic
rubber links shaped to continuously fill annular space between object and sleeve,
connected with bolts and pressure plates causing rubber sealing elements to expand
when tightened, providing watertight seal and electrical insulation.

2.06 FIRESTOPPING

A. Manufacturers:

1. Dow Corning Corp.

2. Fire Trak Corp.

3. Hilti Corp.

4, International Protective Coating Corp.

5. 3M fire Protection Products.

6. Specified Technology, Inc.

7. Substitutions: Section 01 60 00 - Product Requirements.

B. Product Description: Different types of products by multiple manufacturers are
acceptable as required to meet specified system description and performance
requirements; provide only one type for each similar application.

1. Silicone Firestopping Elastomeric Firestopping: Silicone elastomeric
compound and compatible silicone sealant.

2. Foam Firestopping Compounds: Foam compound.

3. Formulated Firestopping Compound of Incombustible Fibers: Formulated
compound mixed with incombustible non-asbestos fibers.

4, Fiber Stuffing and Sealant Firestopping: Composite of mineral or ceramic fiber
stuffing insulation with silicone elastomer for smoke stopping.

5. Mechanical Firestopping Device with Fillers: Mechanical device with
incombustible fillers and silicone elastomer, covered with sheet stainless steel
jacket, joined with collars, penetration sealed with flanged stops.

6. Intumescent Firestopping: Intumescent putty compound which expands on
exposure to surface heat gain.

7. Firestop Pillows: Formed mineral fiber pillows.
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C.

Color: Where fire proofing will be visible after construction, provide products as
selected by the architect products from manufacturer’s full range of colors.

2.07 FIRESTOPPING ACCESSORIES

A

Primer: Type recommended by firestopping manufacturer for specific substrate
surfaces and suitable for required fire ratings.

Dam Material: Permanent:

1. Mineral fiberboard.

2. Mineral fiber matting.

3. Sheet metal.

4. Alumina silicate fire board.

Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams,
and other devices required to position and retain materials in place.

General:
1. Furnish UL listed products.
2. Select products with rating not less than rating of wall or floor being penetrated.

Non-Rated Surfaces:

1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or
ceiling plates for covering openings in occupied areas where conduit is
exposed.

2. For exterior wall openings below grade, furnish modular mechanical type seal

consisting of interlocking synthetic rubber links shaped to continuously fill
annular space between conduit and cored opening or water-stop type wall
sleeve.

PART 3 - EXECUTION

3.01  EXAMINATION

A.
B.

Verify openings are ready to receive sleeves.

Verify openings are ready to receive firestopping.

3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter
affecting bond of firestopping material.
B. Remove incompatible materials affecting bond.
C. Install backing and/or damming materials to arrest liquid material leakage.
D. Obtain permission from Architect/Engineer before using powder-actuated anchors.
E. Obtain permission from Architect or Structural Engineer before drilling or cutting
structural members.
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3.03 INSTALLATION - HANGERS AND SUPPORTS

A. Anchors and Fasteners:

1.
2.
3.
4.
5.
6.
7
B. Inserts:

1.

mom o 0O

1.

2.

3.

4.

Concrete Structural Elements: Provide precast inserts, expansion anchors,
powder actuated anchors and preset inserts.

Steel Structural Elements: Provide beam clamps, steel ramset fasteners, and
welded fasteners.

Concrete Surfaces: Provide self-drilling anchors and expansion anchors.
Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts
and hollow wall fasteners.

Solid Masonry Walls: Provide expansion anchors and preset inserts.

Sheet Metal: Provide sheet metal screws.

Wood Elements: Provide wood screws.

Install inserts for placement in concrete forms.

Install inserts for suspending hangers from reinforced concrete slabs and sides
of reinforced concrete beams.

Provide hooked rod to concrete reinforcement section for inserts carrying pipe
over 4 inches.

Where concrete slabs form finished ceiling, locate inserts flush with slab
surface.

Where inserts are omitted, drill through concrete slab from below and provide
through-bolt with recessed square steel plate and nut above recessed into and
grouted flush with slab.

Install conduit and raceway support and spacing in accordance with NEC.
Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
Install multiple conduit runs on common hangers.

Supports:

Fabricate supports from structural steel or formed steel channel. Install
hexagon head bolts to present neat appearance with adequate strength and
rigidity. Install spring lock washers under nuts.

Install surface mounted cabinets and panelboards with minimum of four
anchors.

In wet and damp locations install steel channel supports to stand cabinets and
panelboards 1 inch off wall.

Support vertical conduit at every floor.

3.04 INSTALLATION - FIRESTOPPING

A. Install material at fire rated construction perimeters and openings containing
penetrating sleeves, piping, ductwork, conduit and other items, requiring firestopping.

B. Apply primer where recommended by manufacturer for type of firestopping material
and substrate involved, and as required for compliance with required fire ratings.
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C. Apply firestopping material in sufficient thickness to achieve required fire and smoke
rating, to uniform density and texture.

D. Compress fibered material to maximum 40 percent of its uncompressed size.

E. Place foamed material in layers to ensure homogenous density, filling cavities and
spaces. Place sealant to completely seal junctions with adjacent dissimilar materials.

Place intumescent coating in sufficient coats to achieve rating required.
G. Remove dam material after firestopping material has cured.

Fire Rated Surface:

1. Seal opening at floor, wall, partition, ceiling, and roof as follows:
a. Install sleeve through opening and extending beyond minimum of 1
inch on both sides of building element.
b. Size sleeve allowing minimum of 1 inch void between sleeve and
building element.
C. Pack void with backing material.
d. Seal ends of sleeve with UL listed fire resistive silicone compound to

meet fire rating of structure penetrated.

2. Where cable tray, conduit, wireway, trough, and cabling penetrates fire rated
surface, install firestopping product in accordance with manufacturer's
instructions.

l. Non-Rated Surfaces:

1. Seal opening through non-fire rated wall, partition floor, ceiling, and roof
opening as follows:

a. Install sleeve through opening and extending beyond minimum of 1
inch on both sides of building element.
b. Size sleeve allowing minimum of 1 inch void between sleeve and
building element.
C. Install type of firestopping material recommended by manufacturer.
2. Install escutcheons, floor plates, or ceiling plates where conduit, penetrates

non-fire rated surfaces in occupied spaces. Occupied spaces include rooms
with finished ceilings and where penetration occurs below finished ceiling.

3. Exterior wall openings below grade: Assemble rubber links of mechanical seal
to size of conduit and tighten in place, in accordance with manufacturer's
instructions.

4. Interior partitions: Seal pipe penetrations at clean rooms, laboratories, hospital

spaces, computer rooms, telecommunication rooms and data rooms. Apply
sealant to both sides of penetration to completely fill annular space between
sleeve and conduit.
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3.05

3.06

3.07

3.08

3.09

INSTALLATION - EQUIPMENT BASES AND SUPPORTS

A. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6
inches beyond supported equipment. Refer to Section 03 30 00.

B. Using templates furnished with equipment, install anchor bolts, and accessories for
mounting and anchoring equipment.

C. Construct supports of steel members or formed steel channel. Brace and fasten with
flanges bolted to structure.

INSTALLATION - SLEEVES

A. Exterior watertight entries: Seal with adjustable interlocking rubber links.

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam.

C. Set sleeves in position in forms. Provide reinforcing around sleeves.

D. Size sleeves large enough to allow for movement due to expansion and contraction.
Provide for continuous insulation wrapping.

E. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves.

F. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between
conduit or raceway and adjacent work with fire stopping insulation and caulk airtight.
Provide close fitting metal collar or escutcheon covers at both sides of penetration.

G. Install escutcheons at finished surfaces to match surrounding surfaces.

FIELD QUALITY CONTROL

A. Inspect installed firestopping for compliance with specifications and submitted
schedule.

CLEANING

A. Section 01 71 00 - Execution and Closeout Requirements: Requirements for cleaning.

B. Clean adjacent surfaces of firestopping materials.

PROTECTION OF FINISHED WORK

A. Section 017000 - Execution and Closeout Requirements: Requirements for
protecting finished Work.

B. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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SECTION 260533
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01

1.02

1.03

SUMMARY

A

Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull
and junction boxes, and handholes.

Related Sections:

Section 26 05 03 - Equipment Wiring Connections.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 53 - Identification for Electrical Systems.

Section 26 27 26 - Wiring Devices.

oD~

REFERENCES

A

National Electrical Manufacturers Association:

1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and
Cable Assemblies.

3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box
Supports.

4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box
Supports.

5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid
Steel Conduit and Intermediate Metal Condauit.

6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.

7 NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

SYSTEM DESCRIPTION

A

Raceway and boxes located as indicated on Drawings, and at other locations required
for splices, taps, wire pulling, equipment connections, and compliance with regulatory
requirements. Raceway and boxes are shown in approximate locations unless
dimensioned. Provide raceway to complete wiring system.

Wet and Damp Locations: Provide rigid steel and aluminum conduit. Thickwall
nonmetallic conduit may be utilized where approved. Provide cast metal or nonmetallic
outlet, junction, and pull boxes. Provide flush mounting outlet box in finished areas.

Concealed Dry Locations: Provide intermediate metal conduit and electrical metallic
tubing. Provide sheet-metal boxes. Provide flush mounting outlet box in finished areas.
Provide hinged enclosure for large pull boxes.

Exposed Dry Locations: Provide electrical metallic tubing except where subject to
damage then provide rigid steel conduit. Provide sheet-metal boxes. Provide flush
mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes.
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1.04 DESIGN REQUIREMENTS
A. Minimum Raceway Size: 3/4 inch unless otherwise specified.
1.05 SUBMITTALS
A Section 01 30 00 - Submittal Procedures: Submittal procedures.
B. Manufacturer's Installation Instructions: Submit application conditions and limitations
of use stipulated by Product testing agency specified under Regulatory Requirements.
Include instructions for storage, handling, protection, examination, preparation, and
installation of Product.
1.06 CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
B. Project Record Documents:
1. Record actual routing of conduits larger than 2 inch.
2. Record actual locations and mounting heights of outlet, pull, and junction
boxes.
1.07 DELIVERY, STORAGE, AND HANDLING
A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide
appropriate covering.
1.08 COORDINATION
A. Coordinate installation of outlet boxes for equipment connected under Section
26 05 03.
B. Coordinate mounting heights, orientation and locations of outlets mounted above
counters, benches, and backsplashes.
1.09 REGULATORY REQUIREMENTS
A. Conform to Health/Life Safety Code for Public Schools.
B. Conform to (IMC) International Mechanical Code. (2024)
C. Conform to (IBC) International Building Code. (2024)
D. Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
E. Conform to State of lllinois Plumbing Code.
F. Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
G. Conform to (IECC) International Energy Conservation Code. (2024)
H. Conform to (IFGC) International Fuel Gas Code. (2024)
l. Conform to (IPMC) International Property Maintenance Code. (2024)
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J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)
M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the

purpose specified and indicated.
PART 2 - PRODUCTS
2.01  METAL CONDUIT
A. Manufacturers:

1 Allied Tube and Conduit.

2. Southwire Company.

3. Wheatland Tube Company.

4 Substitutions: Section 01 60 00 - Product Requirements.

B Rigid Steel Conduit: ANSI C80.1.

C. Rigid Aluminum Conduit: ANSI C80.5.

D Intermediate Metal Conduit (IMC): Rigid steel.

E. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit.
2.02 FLEXIBLE METAL CONDUIT

A. Manufacturers:

1 Anamet Electrical.

2 Electricflex Company.

3. Southwire Company - Alflex.

4 Substitutions: Section 01 60 00 - Product Requirements.

B. Product Description: Interlocked steel construction.
C. Fittings: NEMA FB 1.

2.03 LIQUIDTIGHT FLEXIBLE METAL CONDUIT
A. Manufacturers:

1 Anamet Electrical.

2 Electricflex Company.

3. Southwire Company - Alflex.

4 Substitutions: Section 01 60 00 - Product Requirements.

B. Product Description: Interlocked steel construction with PVC jacket.

C. Fittings: NEMA FB 1.
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2.04 ELECTRICAL METALLIC TUBING (EMT)
A. Manufacturers:

1 Allied Tube and Conduit.

2. Southwire Company.

3. Wheatland Tube Company.

4 Substitutions: Section 01 60 00 - Product Requirements.

B. Product Description: ANSI C80.3; galvanized tubing.
C. Fittings and Conduit Bodies: NEMA FB 1; steel or malleable iron, compression type.

2.05 SURFACE METAL RACEWAY

A. Manufacturers:
1. Wiremold Co. Model V3000 Series.
2. Hubbell.
3. Substitutions: Section 01 60 00 - Product Requirements.
B. Product Description: Sheet metal channel with fitted cover, suitable for use as surface

metal raceway.
C. Size: 2 3/4” x 1 15/32” x length as required.
D. Finish: Scratch resistant ivory finish.

E. Fittings, Boxes, and Extension Rings: Furnish manufacturer's standard accessories;
match finish on raceway.

2.06 WIREWAY
A. Manufacturers:

1 Circle AW.

2 Hoffman.

3. Square D Company.

4 Substitutions: Section 01 60 00 - Product Requirements.

Product Description: General purpose or as required to match environment installed
Knockouts: Manufacturer's standard.

Size: As indicated on Drawings.

Cover: Hinged cover.

Fittings: Lay-in type with removable side.

® mm o o W

Finish: Rust inhibiting primer coating with gray enamel finish.
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2.07 OUTLET BOXES

A

E.
F.

Manufacturers:

Appleton Electric.

0OZ Gedney.

Raco.

Red Dot.

Thomas & Betts.

Substitutions: Section 01 60 00 - Product Requirements.

ouhwN-~

Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.

1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment
supported; furnish 1/2 inch male fixture studs where required.
2. Concrete Ceiling Boxes: Concrete type.

Nonmetallic Outlet Boxes: NEMA OS 2.

Cast Boxes: NEMA FB 1, Type FD, aluminum. Furnish gasketed cover by box
manufacturer. Furnish threaded hubs.

Wall Plates for Finished Areas: As specified in Section 26 27 26.

Wall Plates for Unfinished Areas: Furnish gasketed cover.

2.08 PULL AND JUNCTION BOXES

A

B.
C.

Manufacturers:

Appleton Electric.

OZ Gedney.

Raco.

Red Dot.

Thomas & Betts.

Substitutions: Section 01 60 00 - Product Requirements.

ocobhwN~

Sheet Metal Boxes: NEMA OS 1, galvanized steel.

Hinged Enclosures: As specified in Section 26 27 16.

PART 3 - EXECUTION

3.01  EXAMINATION

A

Verify outlet locations and routing and termination locations of raceway prior to rough-
in.

3.02 INSTALLATION

A. Ground and bond raceway and boxes in accordance with Section 26 05 26.
B. Fasten raceway and box supports to structure and finishes in accordance with Section
26 05 29.
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C. Identify raceway and boxes in accordance with Section 26 05 53.
D. Arrange raceway and boxes to maintain headroom and present neat appearance.
3.03 INSTALLATION - RACEWAY

A. Raceway routing is shown in approximate locations unless dimensioned. Route to
complete wiring system.

B. Arrange raceway supports to prevent misalignment during wiring installation.

C. Support raceway using coated steel or malleable iron straps, lay-in adjustable
hangers, clevis hangers, and split hangers.

D. Group related raceway; support using conduit rack. Construct rack using steel channel
specified in Section 26 05 29; provide space on each for 25 percent additional
raceway.

E. Do not support raceway with wire or perforated pipe straps. Remove wire used for
temporary supports.

F. Do not attach raceway to ceiling support wires or other piping systems.

G. Construct wireway supports from steel channel specified in Section 26 05 29.

H. Route exposed raceway parallel and perpendicular to walls.

. Route raceway installed above accessible ceilings parallel and perpendicular to walls.

J. Route conduit in and under slab from point-to-point.

K. Maximum Size Conduit in Slab above Grade: 1 inch. Do not cross conduits in slab.
Maintain clearance between raceway and piping for maintenance purposes.

M. Maintain 12 inch clearance between raceway and surfaces with temperatures
exceeding 104 degrees F.

Cut conduit square using saw or pipe cutter; de-burr cut ends.

O. Bring conduit to shoulder of fittings; fasten securely.

Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp
and wet locations and to cast boxes.

Q. Install no more than equivalent of three 90 degree bends between boxes. Install
conduit bodies to make sharp changes in direction, as around beams. Install factory
elbows or hydraulic one-shot bender to fabricate bends in metal conduit larger than 2
inch size.

R. Avoid moisture traps; install junction box with drain fitting at low points in conduit
system.

S. Install fittings to accommodate expansion and deflection where raceway crosses
seismic, control and expansion joints.
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W.

Install suitable pull string or cord in each empty raceway except sleeves and nipples.
Install suitable caps to protect installed conduit against entrance of dirt and moisture.

Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel
to surfaces; mount plumb and level. Install insulating bushings and inserts at
connections to outlets and corner fittings.

Close ends and unused openings in wireway.

3.04 INSTALLATION - BOXES

A. Install wall mounted boxes at elevations to accommodate mounting heights required
and as indicated on Drawings.

B. Adjust box location up to 10 feet prior to rough-in to accommodate intended purpose.

C. Orient boxes to accommodate wiring devices oriented as specified in Section
26 27 26.

D. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas
only.

E. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches
from ceiling access panel or from removable recessed luminaire.

F. Locate flush mounting box in masonry wall to require cutting of masonry unit corner
only. Coordinate masonry cutting to achieve neat opening.

G. Do not install flush mounting box back-to-back in walls; install with minimum 6 inches
separation. Install with minimum 24 inches separation in acoustic rated walls.

H. Secure flush mounting box to interior wall and partition studs. Accurately position to
allow for surface finish thickness.

l. Install stamped steel bridges to fasten flush mounting outlet box between studs.

J. Install flush mounting box without damaging wall insulation or reducing its
effectiveness.

K. Install adjustable steel channel fasteners for hung ceiling outlet box.

L. Do not fasten boxes to ceiling support wires or other piping systems.

M. Support boxes independently of conduit.

N. Install gang box where more than one device is mounted together. Do not use
sectional box.

O. Install gang box with plaster ring for single device outlets.
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3.05 INTERFACE WITH OTHER PRODUCTS

A. Install conduit to preserve fire resistance rating of partitions and other elements, using
materials and methods in accordance with the construction documents.

B. Route conduit through roof openings for piping and ductwork or through suitable roof
jack with pitch pocket. Coordinate location with roofing installation.

C. Locate outlet boxes to allow luminaires positioned as indicated on reflected ceiling
plan.

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar
devices.

3.06 ADJUSTING
A. Adjust flush-mounting outlets to make front flush with finished wall material.
B. Install knockout closures in unused openings in boxes.

3.07 CLEANING

A. Section 01 71 00 - Execution and Closeout Requirements: Final cleaning.
B. Clean interior of boxes to remove dust, debris, and other material.
C. Clean exposed surfaces and restore finish.

END OF SECTION

RACEWAY AND BOXES
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SECTION 260553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01  SUMMARY
A. Section Includes:
1. Nameplates.
2. Labels.
3. Wire markers.
4. Conduit markers.
5. Stencils.
6. Lockout Devices.
B. Related Sections:
1. Section 09 90 00 - Painting and Coating: Execution requirements for painting
specified by this section.
1.02 SUBMITTALS
A. Section 01 30 00 - Submittal Procedures: Submittal procedures.
B. Product Data:
1. Submit manufacturer’s catalog literature for each product required.
2. Submit electrical identification schedule including list of wording, symbols,
letter size, color coding, tag number, location, and function.
C. Manufacturer's Installation Instructions: Indicate installation instructions, special
procedures, and installation.
1.03 ENVIRONMENTAL REQUIREMENTS
A. Install labels and nameplates only when ambient temperature and humidity conditions
for adhesives are within range recommended by manufacturer.
1.04 REGULATORY REQUIREMENTS
A. Conform to Health/Life Safety Code for Public Schools.
B. Conform to (IMC) International Mechanical Code. (2024)
C. Conform to (IBC) International Building Code. (2024)
D. Conform to (IFC) International Fire Code, excluding Chapter 4. (2024)
E. Conform to State of lllinois Plumbing Code.
F. Conform to lllinois Accessibility Code. (71 IL Adm. Code 400)
G. Conform to (IECC) International Energy Conservation Code. (2024)
H. Conform to (IFGC) International Fuel Gas Code. (2024)
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l. Conform to (IPMC) International Property Maintenance Code. (2024)

J. Conform to lllinois State Fire Marshal's Boiler and Pressure Vessel Safety. (41 IL
Adm. Code 120)

K. Conform to (ICC) International Code Council Reference Standards. (2024)

L. Conform to (NFPA) National Fire Protection Association 70 National Electrical Code.
(2024)
M. Products: Listed and classified by Underwriter's Laboratories, Inc. as suitable for the

purpose specified and indicated.

PART 2 - PRODUCTS

2.01 NAMEPLATES
A. Furnish materials in accordance with industry standards.
B. Product Description: Laminated three-layer plastic with engraved black letters on white
contrasting background color.
C. Letter Size:
1. 1/8 inch high letters for identifying individual equipment and loads.
2. 1/4 inch high letters for identifying grouped equipment and loads.
D. Minimum nameplate thickness: 3/32 inch.
2.02 LABELS
A. Furnish materials in accordance with industry standards.
B. Labels: Embossed adhesive tape, with 3/16 inch white letters on black background.
2.03 WIRE MARKERS
A. Furnish materials in accordance with industry standards.
B. Description: Cloth tape, split sleeve, or tubing type wire markers.
C. Legend:
1. Power and Lighting Circuits: Actual branch circuit or feeder number.
2. Control Circuits: Control wire number as indicated on schematic and
interconnection diagrams.
2.04 CONDUIT AND RACEWAY MARKERS
A. Furnish materials in accordance with industry standards.
B. Description: Labels fastened with adhesive or stencils.
C. Color:
1. 480 Volt System: Black lettering on white background.
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2. 208 Volt System: Black lettering on white background.
D. Legend:

1. Medium Voltage System: HIGH VOLTAGE.
2. 480 Volt System: 480 VOLTS. HIGH VOLTAGE.
3. 208 Volt System: 208 VOLTS.

2.05 STENCILS

A. Furnish materials in accordance with industry standards.
B. Stencils: With clean cut symbols and letters of following size:
1. Up to 2 inches Outside Diameter of Raceway: 1/2 inch high letters.
2. 2-1/2 to 6 inches Outside Diameter of Raceway: 1 inch high letters.
C. Stencil Paint: As specified in construction documents, semi-gloss enamel, colors

conforming to the following:

1 Black lettering on white background.
2. White lettering on gray background.
3. Red lettering on white background.
4 Blue lettering on white background.

2.06 LOCKOUT DEVICES
A. Lockout Hasps:

1. Anodized aluminum or reinforced nylon hasp with erasable label surface; size
minimum 7-1/4” x 3”.

PART 3 - EXECUTION
3.01  PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.
B. Prepare surfaces in accordance with construction documents for stencil painting.

3.02 INSTALLATION

A. Install identifying devices after completion of painting.
B. Nameplate Installation:
1. Install nameplate parallel to equipment lines.

Install nameplate for each electrical distribution and control equipment
enclosure with corrosive-resistant mechanical fasteners, or adhesive.

3. Install nameplates for each control panel and major control components
located outside panel with corrosive-resistant mechanical fasteners, or
adhesive.

4, Secure nameplate to equipment front using screws, rivets, or adhesive.

5. Secure nameplate to inside surface of door on recessed panelboard in finished
locations.
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6. Install nameplates for the following:

a. Switchboards.
b. Panelboards.
C. Transformers.
d. Service Disconnects.
e. Motor Starters.
C. Label Installation:
1. Install label parallel to equipment lines.
2. Install label for identification of individual control device stations.
3. Install labels for permanent adhesion and seal with clear lacquer.
D. Wire Marker Installation:
1. Install wire marker for each conductor at panelboard gutters, pull boxes, outlet
and junction boxes, and each load connection.
2. Mark data cabling at each end. Install additional marking at accessible
locations along the cable run.
3. Install labels at data outlets identifying patch panel and port designation as

indicated on Drawings.
E. Conduit Marker Installation:

1. Install conduit marker for each conduit 1 1/2” and larger longer than 20 feet.

2. Conduit Marker Spacing: 20 feet on center.

3 Raceway Painting: Identify conduit using field painting in accordance with
Section 09 90 00.

a. Paint colored band on each conduit longer than 20 feet.

b. Paint bands 20 feet on center.

C. Color: Utilize the owners standard color coding. If no standard exists
provide;

1) 480 Volt System: Orange.
2) 208 Volt System: Blue.

END OF SECTION
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