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FORM OF PROPOSAL
FOR
NORTHERN KENTUCKY UNIVERSITY
CALLAHAN HALL RENOVATION

LIST OF MATERIALS AND EQUIPMENT:
(Must be submitted within one hour of bid)

Every item listed must be clearly identified so that the Owner will definitely know what the Bidder proposes to furnish.
Bidders be hereby advised that this list shall be required to be filled out completely by the apparent low bidder within
ONE (1) HOUR from the close of the official reading of the bids.

The above requirement does not preclude any bidder from submitting this list, fully executed, at the time the bids are
submitted. The use of the manufacturer or dealer name only, or stating “as per plans and specifications”, will not be
considered as sufficient identification. Where more than one “Make” or “Brand” is listed for any one item, the Owner
has the right to select the one to be used. Failure to submit a proper list may result in rejection of the Bidder’s Proposal.

MATERIAL AND/OR EQUIPMENT MANUFACTURER AND BRAND NAME
MECHANICAL

1. Pumps

2. Valves

3.

ELECTRICAL

X. Lighting

END OF LIST OF MATERIALS AND EQUIPMENT

LIST OF MATERIALS AND EQUIPMENT 1



FORM OF PROPOSAL
FOR
NKU
CALLAHAN HALL RENOVATION

LIST OF UNIT PRICES:
(Must be submitted with Bid)

Unit prices shall include the furnishing of all labor, materials, suppliers, and services and shall include all items of
cost, overhead and profit for the Contractor and any Subcontractor involved, and shall be used uniformly without
modification for either additions or deductions. The Unit Prices as established shall be used to determine the equitable
adjustment of the Contract Price in connection with changes or extra work performed under the Contract. Failure to
completely fill out all unit prices requested will result in bid rejection.

DESCRIPTION OF WORK QUANTITY  UNIT PRICES
GENERAL

STEEL/COPPER:

1. 4”insulated chilled water pipe LE. §
2. 87 chilled water pipe installed (insulated) LF. $
3. Replace a 2°x2’ ceiling tile Each
PEX/AQUATHERM:

1. 4”insulated chilled water pipe L.F. $
2. 87 chilled water pipe installed (insulated) L.F.

3. Replace a2°x2’ ceiling tile Each
END OF UNIT PRICES

LIST OF UNIT PRICES 1



LIST OF PROPOSED SUBCONTRACTORS:

FORM OF PROPOSAL

FOR
NKU

CALLAHAN HALL RENOVATION

(Must be submitted with Bid)

The following list of proposed subcontractors is required by the owner to be executed, completed, and submitted with
the Bidder’s Proposal. All subcontractors are subject to approval by Northern Kentucky University. Failure to submit
this list, completely fill out, will result in a bid rejection.

If certain branches of work are to be done by the Prime Contractor, so state. Review/evaluation of subcontractors will
occur on the bid opening day. If the University requests replacement of a subcontractor, on bid opening day, then the
apparent low bidder will provide a replacement subcontractor prior to close of the University’s business day on that
day. Failure of the apparent low bidder to comply with the preceding sentence will result in bid rejection. If
subcontractor review/evaluation is not completed on the bid opening day, then procedures for any replacement will
be issued based on the uniqueness of each situation. The responsibility for selection, offering of qualified, competent
subcontractors to accomplish the work intended is solely the responsibility of the bidder to the University.

BRANCH OF WORK
MECHANICAL

1. Mechanical / Piping
2. Mechanical Insulator
3. Temperature Controls
4. Test and Balance
ELECTRICAL

5. Electrical
GENERAL TRADES

6. Ceilings

END OF PROPOSED SUBCONTRACTORS

LIST OF PROPOSED SUBCONTRACTORS

NAME AND ADDRESS OF SUBCONTRACTOR
(If none or multiple, please state.)
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ATTENTION: This is not an order. Read all instructions, terms and conditions carefully.

RETURN ORIGINAL COPY OF PROPOSAL TO:

Proposal NO: NKU-28-2021

Issue Da'te: Fel:?ruar')f 26, 2021 Northern Kentucky University
Purchasing Officer: Blaine Gilmore Procurement Services

Phone: 859.572.6449

I Nunn Drive
617 Lucas Administrative Center
Highland Heights, KY 41099

IMPORTANT: BIDS MUST BE RECEIVED BY: 03/25/2021 BEFORE 2:00 P.M. HIGHLAND HEIGHTS, KY time.

wh

NOTICE OF REQUIREMENTS

. The University’'s General Terms and Conditions and Instructions to Bidders, viewable at the NKU Procurement Website, apply to this Request

for Proposal.
Contracts resulting from this ITB must be governed by and in accordance with the laws of the Commonwealth of Kentucky.
Any agreement or collusion among Offerors or prospective Offerors, which restrains, tends to restrain, or is reasonably calculated to restrain
competition by agreement to bid at a fixed price or to refrain from offering, or otherwise, is prohibited.
Any person who violates any provisions of KRS 45A.325 shall be guilty of a felony and shall be punished by a fine of not less than five thousand
dollars nor more than ten thousand dollars, or be imprisoned not less than one year nor more than five years, or both such fine and imprisonment.
Any firm, corporation, or association who violates any of the provisions of KRS 45A.325 shall, upon conviction, may be fined not less than ten
thousand dollars or more than twenty thousand dollars.

AUTHENTICATION OF BID AND STATEMENT OF NON-COLLUSION AND NON-CONFLICT OF INTEREST

| hereby swear (or affirm) under the penalty for false swearing as provided by KRS 523.040:

. That | am the offeror (if the offeror is an individual), a partner, (if the offeror is a partnership), or an officer or employee of the bidding corporation

having authority to sign on its behalf (if the offeror is a corporation);
That the attached proposal has been arrived at by the offeror independently and has been submitted without collusion with, and without any
agreement, understanding or planned common course of action with, any other Contractor of materials, supplies, equipment or services described
in the Request for Proposal, designed to limit independent bidding or competition;
That the contents of the proposal have not been communicated by the offeror or its employees or agents to any person not an employee or
agent of the offeror or its surety on any bond furnished with the proposal and will not be communicated to any such person prior to the official closing
of the ITB:
That the offeror is legally entitled to enter into contracts with the Northern Kentucky University and is not in violation of any prohibited conflict of
interest, including those prohibited by the provisions of KRS 45A.330 to .340, 164.390, and
That the Offeror, and its affiliates, are duly registered with the Kentucky Department of Revenue to collect and remit the sale and use tax imposed
by Chapter 139 to the extent required by Kentucky law and will remain registered for the duration of any contract award
That I have fully informed myself regarding the accuracy of the statement made above.
SWORN STATEMENT OF COMPLIANCE WITH FINANACE LAWS
In accordance with KRS45A.110 (2), the undersigned hereby swears under penalty of perjury that he/she has not knowingly violated any
provision of the campaign finance laws of the Commonwealth of Kentucky and that the award of a contract to a bidder will not violate any
provision of the campaign finance laws of the Commonwealth of Kentucky.
CONTRACTOR REPORT OF PRIOR VIOLATIONS OF KRS CHAPTERS 136, 139, 141, 337, 338, 341 & 342
The Contractor by signing and submitting a proposal agrees as required by 45A.485 to submit final determinations of any violations of the
provisions of KRS Chapters 136, 139, 141, 337, 338, 341 and 342 that have occurred in the previous five (5) years prior to the award of a
contract and agrees to remain in continuous compliance with the provisions of the statutes during the duration of any contract that may be
established. Final determinations of violations of these statutes must be provided to the University by the successful Contractor prior to the award
of a contract.

CERTIFICATION OF NON-SEGREGATED FACILITIES
The Contractor, by submitting a proposal, certifies that he/she is in compliance with the Code of Federal Regulations, No. 41 CFR 60-1.8(b) that
prohibits the maintaining of segregated facilities.

RECIPROCAL PREFERENCE

(1) Prior to a contract being awarded to the lowest responsible and responsive bidder on a contract by a public agency, a resident bidder of the
Commonwealth shall be given a preference against a nonresident bidder registered in any state that gives or requires a preference to bidders
from that state. The preference shall be equal to the preference given or required by the state of the nonresident bidder.
(2) A resident bidder is an individual, partnership, association, corporation, or other business entity that, on the date the contract is first advertised
or announced as available for bidding:

(a) Is authorized to transact business in the Commonwealth; and

(b) Has for one (1) year prior to and through the date of the advertisement, filed Kentucky corporate income taxes, made payments to the
Kentucky unemployment insurance fund established in KRS 341.490, and maintained a Kentucky workers' compensation policy in effect.
(3) A nonresident bidder is an individual, partnership, association, corporation, or other business entity that does not meet the requirements of
subsection (2) of this section.
(4) If a procurement determination results in a tie between a resident bidder and a nonresident bidder, preference shall be given to the resident
bidder.
(5) This section shall apply to all contracts funded or controlled in whole or in part by a public agency.
(6) The Finance and Administration Cabinet shall maintain a list of states that give to or require a preference for their own resident bidders,
including details of the preference given to such bidders, to be used by public agencies in determining resident bidder preferences. The cabinet
shall also promulgate administrative regulations in accordance with KRS Chapter 13A establishing the procedure by which the preferences
required by this section shall be given.
(7) The preference for resident bidders shall not be given if the preference conflicts with federal law.
(8) Any public agency soliciting or advertising for bids for contracts shall make KRS 45A.490 to 45A.494 part of the solicitation or advertisement
for bids
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DEFINITIONS

As used in KRS 45A.490 to 45A.494: (1) "Contract" means any agreement of a public agency, including grants and orders, for the purchase or disposal
of supplies, services, construction, or any other item; and

(2) "Public agency" has the same meaning as in KRS 61.805.

SIGNATURE REQUIRED: This proposal cannot be considered valid unless signed and dated by an authorized agent of the offeror. Type or print the
signatory's name, title, address, phone number and fax number in the spaces provided. Offers signed by an agent are to be accompanied by evidence
of his/her authority unless such evidence has been previously furnished to the issuing office. Your signature is acceptance to the Terms and conditions

above.
DELIVERY TIME: NAME OF COMPANY: DUNS #
PROPOSAL FIRM THROUGH: ADDRESS: Phone/Fax:
PAYMENT TERMS: CITY, STATE & ZIP CODE: E-MAIL:
SHIPPING TERMS: F.O.B. DESTINATION - |FEDERAL EMPLOYER ID NO.: WEB ADDRESS:
PREPAID AND ALLOWED

READ CAREFULLY - SIGN IN SPACE BELOW - FAILURE TO SIGN INVALIDATES BID or OFFER

AUTHORIZED SIGNATURE:

NAME (Please Print Legibly):

TITLE: DATE:
3k 3k 3k 3k sk sk sk sk sk sk sk sk ok sk ok ok sk 3k sk sk sk 3k sk sk sk sk sk sk sk sk sk sk sk ok sk ok ok ok sk sk sk 3k 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk ok ok ok ok 3k 3k 3k 3k sk 3k sk sk 3k sk sk sk sk sk sk kok
State of )
County of )
The foregoing statement was sworn to me this day of , 20 , by

(Notary Public)
My Commission expires:

THIS DOCUMENT MUST BE NOTORIZED
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NKU-28-2021
DEFINITIONS
The term “ITB” means Invitation to Bid or this document
The term "addenda" means written or graphic instructions issued by the Northern Kentucky University prior
to the receipt of proposals that modify or interpret the ITB documents by additions, deletions, clarifications
and/or corrections.
The terms "offer" or “bid” mean the offeror’s/offerors’ response to this ITB.
The term "offeror" means the entity or contractor group submitting the proposal.
The term "contractor" means the entity receiving a contract award.
The term "purchasing agent" means Northern Kentucky University appointed contracting representative.
The term "responsible offeror" means a person, company or corporation that has the capability in all
respects to perform fully the contract requirements and the integrity and reliability that will assure good
faith performance. In determining whether an offeror is responsible, the University may evaluate various
factors including (but not limited to): financial resources; experience; organization; technical qualifications;
available resources; record of performance; integrity; judgment; ability to perform successfully under the
terms and conditions of the contract; adversarial relationship between the offeror and the University that is
so serious and compelling that it may negatively impact the work performed under this ITB; or any other
cause determined to be so serious and compelling as to affect the responsibility of the offeror.

The term "solicitation" means ITB.

The term "University" means Northern Kentucky University.

General Terms & Conditions Available to view / download at:

https://inside.nku.edu/content/dam/Procurement/docs/forms/General%20Terms%20%20Conditions RS jg
11-1-18.pdf

An electronic version of the ITB, in .PDF format only, is available through Northern Kentucky University’s
Plan Room at https://www.nkuplanroom.com/purchasing/View/Login.



https://inside.nku.edu/content/dam/Procurement/docs/forms/General%20Terms%20%20Conditions_RS_jg11-1-18.pdf
https://inside.nku.edu/content/dam/Procurement/docs/forms/General%20Terms%20%20Conditions_RS_jg11-1-18.pdf
http://www.nkuplanroom.com/purchasing/View/Login
http://www.nkuplanroom.com/purchasing/View/Login
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3.0

3.1

3.2

NKU-28-2021

GENERAL OVERVIEW

Intent and Scope

Northern Kentucky University is seeking a Contractor to provide all materials, labor, tools, supervision, and
equipment required to complete the replacement and modification of the hydronic and domestic water
systems to Callahan Hall, an NKU Residence Hall. The project also includes the replacement of the domestic
water heater system as shown in the Construction Documents. In select areas of the building, new ceilings
and lights shall be provided. These items reflect the largest portions of the project scope, however, it is not
to be considered an exhaustive list of the included scope. This facility is a residence hall. During the
summer period, the Contractor shall have full access to the building without students in the facility. Any
work that occurs during the Fall or Spring Semester will have to be coordinated with the Residence Hall staff
as students will be in the facility.

University Information

Information regarding Northern Kentucky University can be found at https://inside.nku.edu/

SPECIAL CONDITIONS TO BIDDER

Key Event Dates

Release of ITB 03/05/2021
Pre-Bid Conference (Optional) 03/15/2021
Deadline for Written Questions Noon Eastern Time on 03/16/2021
BIDS DUE 2 p.m. Eastern Time on 03/25/2021
Contract Award* 04/25/2021

Offeror Communication

Information relative to this project obtained from other sources, including other university administration,
faculty or staff may not be accurate, will not be considered binding and could adversely affect the potential
for selection of your bid. All requests for information, questions or comments relative to this project should
be directed, in writing to:

Ryan Straus

Coordinator, Contracts & Bidding
Procurement Services

Lucas Administrative Center, Suite 617
Northern Kentucky University
Highland Heights, KY 41099

Strausr2@nku.edu


https://inside.nku.edu/
mailto:Strausr2@nku.edu
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3.6

NKU-28-2021
Pre-Proposal Conference

There will be a pre-bid meeting held on March 15, 2021 at 2:00 pm EST for Contractor access to the site.
Bids can be submitted electronically, to strausr2@nku.edu. Bidders can still mail/UPS or hand deliver. NO
faxed bids. The Contractors who wish to attend the Pre-Proposal walk-through shall contact Ryan Straus to
reserve a time. Due to the building being full of students at this time and Covid concerns, the walk-through
will be limited to small groups led by the University and Design team. These tours will be separated by 30
minutes. There will be a brief presentation outside of the building (weather permitting) followed by a tour
of the facility. The times of the tours will be at 2:00 PM EST and 2:45 PM EST. Depending on the level of
interest, additional tours may be added on this day. Due to Covid, there will not be access to occupied
Student Rooms at this time.

Preparation of Offers

The offeror is expected to follow all specifications, terms, conditions and instructions in this ITB.
The offeror will furnish all information required by this solicitation.

Proposals should be prepared simply and economically, providing a description of the offeror’s capabilities
to satisfy the requirements of the solicitation. Emphasis should be on completeness and clarity of content.
All documentation submitted with the proposal should be bound in the single volume except as otherwise
specified.

Bid Submission and Deadline

The bidder shall submit, by the time and date specified via US Postal Service, courier or other delivery service,
its bid response in a sealed package addressed to:

Blaine Gilmore

Director, Procurement Services

Lucas Administrative Center, Suite 617
1 Nunn Drive

Northern Kentucky University
Highland Heights, KY 41099

Both inner and outer envelopes/packages should bear respondent’s name and address, and clearly marked
on package(s) as follows:

ITB NKU-28-2021

Note: Bids received after the closing date and time will not be considered.

Modification or Withdrawal of Offer

An offer and/or modification of offer received at the office designated in the solicitation after the exact hour
and date specified for receipt will not be considered.
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An offer may be modified or withdrawn by written notice before the exact hour and date specified for
receipt of offers. An offer also may be withdrawn in person by an offeror or an authorized representative,
provided the identity of the person is made known and the person signs a receipt for the offer, but only if
the withdrawal is made prior to the exact hour and date set for receipt of offers.

Acceptance or Rejection and Award of Proposal

The University reserves the right to accept or reject any or all bids, to waive any informalities or
technicalities, to clarify any ambiguities in bids. in the proposal. In case of error in extension or prices or
other errors in calculation, the unit price shall govern. Further, the University reserves the right to make a
single award, split awards, multiple awards or no award, whichever is in the best interest of the University.

Rejection
Grounds for the rejection of proposals include (but shall not be limited to):
a) Failure of a bid to conform to the essential requirements of the ITB.

b) Imposition of conditions that would significantly modify the terms and conditions of the solicitation or
limit the offeror’s liability to the University on the contract awarded on the basis of such solicitation.

c) Failure of the offeror to sign the University ITB. This includes the Authentication of Proposal and
Statement of Non-Collusion and Non-Conflict of Interest statements. (pages 1 & 2)

d) Failure to sign the Bid Form / Form of Proposal
e) Receipt of bid after the closing date and time specified in the ITB.
Addenda

Any addenda or instructions issued by the purchasing agent prior to the time for receiving proposals shall
become a part of this ITB. Such addenda shall be acknowledged on the bid form or form of proposal. No
instructions or changes shall be binding unless documented by a proper and duly issued addendum.

Disclosure of Offeror’s Response

The ITB specifies the format, required information and general content of proposals submitted in response
to this ITB. The purchasing agent will not disclose any portions of the proposals prior to contract award to
anyone outside the Office of Procurement Services, the University’s administrative staff, representatives of
the state or federal government (if required) and the members of the committee evaluating the proposals.
After a contract is awarded in whole or in part, the University shall have the right to duplicate, use or
disclose all proposal data submitted by offerors in response to this ITB as a matter of public record.
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Any submitted proposal shall remain valid for 90 days after the proposal due date.

Restrictions on Communications with University Staff

From the issue date of this ITB until a contractor is selected and a contract award is made, offerors are not
allowed to communicate about the subject of the ITB with any University administrator, faculty, staff or
members of the board of regents except: the purchasing agent representative, any University purchasing
official representing the University administration, others authorized in writing by the Office of Procurement
Services and University representatives during offeror presentations. If violation of this provision occurs, the
University reserves the right to reject the offeror’s proposal.

Cost of Preparing Bid or Proposal

Costs for developing the bids or proposals and any subsequent activities prior to contract award are solely
the responsibility of the offerors. The University will provide no reimbursement for such costs.

Questions

All questions should be submitted by either fax or e-mail to the purchasing agent listed in Section 3.2 no
later than the date listed in Section 3.1.

No Contingent Fees

No person or selling agency shall be employed or retained or given anything of monetary value to solicit or
secure this contract, except bona fide employees of the offeror or bona fide established commercial or
selling agencies maintained by the offeror for the purpose of securing business. For breach or violation of
this provision, the University shall have the right to reject the proposal, annul the contract without liability,
or, at its discretion, deduct from the contract price or otherwise recover the full amount of such
commission, percentage, brokerage or contingent fee or other benefit.

Proposal Addenda and Rules for Withdrawal

Prior to the date specified for receipt of offers, a submitted proposal may be withdrawn by submitting a
written request for its withdrawal to the University purchasing office, signed by the offeror. Unless
requested by the University, the University will not accept revisions or alterations to proposals after the
proposal due date.

Effective Date

The effective date of the contract shall be the date upon which the parties execute it and all appropriate
approvals, including that of the (if applicable) Commonwealth of Kentucky Legislative Contracts Review
Committee, have been received.
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Contractor Cooperation in Related Efforts

The University reserves the right to undertake or award other contracts for additional or related work to
other entities. The contractor shall fully cooperate with such other contractors and University employees
and carefully fit its work to such additional work. The contractor shall not commit or permit any act which
will interfere with the performance of work by any other contractor or by University employees. This clause
shall be included in the contracts of all contractors with whom this contractor will be required to cooperate.
The University shall equitably enforce this clause to all contractors to prevent the imposition of
unreasonable burdens on any contractor.

Governing Law

The contractor shall conform to and observe all laws, ordinances, rules and regulations of the United States
of America, Commonwealth of Kentucky and all other local governments, public authorities, boards or
offices relating to the property or the improvements upon same (or the use thereof) and will not permit the
same to be used for any illegal or immoral purposes, business or occupation. The resulting contract shall be
governed by Kentucky law and any claim relating to this contract shall only be brought in the Franklin Circuit
Court in accordance with KRS 45A.245.

Kentucky’s Personal Information Security and Breach Investigation Procedures and Practices Act

To the extent Company receives Personal Information as defined by and in accordance with Kentucky’s
Personal Information Security and Breach Investigation Procedures and Practices Act, KRS 61.931, 61.932
and 61.933 (the “Act”), Company shall secure and protect the Personal Information by, without limitation: (i)
complying with all requirements applicable to non-affiliated third parties set forth in the Act; (ii) utilizing
security and breach investigation procedures that are appropriate to the nature of the Personal Information
disclosed, at least as stringent as University’s and reasonably designed to protect the Personal

Information from unauthorized access, use, modification, disclosure, manipulation, or destruction; (iii)
notifying University of a security breach relating to Personal Information in the possession of Company or its
agents or subcontractors within seventy-two (72) hours of discovery of an actual or suspected breach unless
the exception set forth in KRS 61.932(2)(b)2 applies and Company abides by the requirements set forth in
that exception; (iv) cooperating with University in complying with the response, mitigation, correction,
investigation, and notification requirements of the Act, (v) paying all costs of notification, investigation and
mitigation in the event of a security breach of Personal Information suffered by Company; and (vi) at
University’s discretion and direction, handling all administrative functions associated with notification,
investigation and mitigation.

Termination for Convenience
Northern Kentucky University, Office of Procurement Services, reserves the right to terminate the resulting

contract without cause with a thirty (30) day written notice. Upon receipt by the contractor of a “notice of
termination,” the contractor shall discontinue all services with respect to the applicable contract. The cost of
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any agreed upon services provided by the contractor will be calculated at the agreed upon rate prior to a
“notice of termination” and a fixed fee contract will be pro-rated (as appropriate).

Termination for Non-Performance
a) Default

The University may terminate the resulting contract for non-performance, as determined by the University,
for such causes as:

e Failing to provide satisfactory quality of service, including, failure to maintain adequate personnel,
whether arising from labor disputes, or otherwise any substantial change in ownership or proprietorship
of the Contractor, which in the opinion of the University is not in its best interest, or failure to comply
with the terms of this contract;

e Failing to keep or perform, within the time period set forth herein, or violation of, any of the covenants,
conditions, provisions or agreements herein contained;

e Adjudicating as a voluntarily bankrupt, making a transfer in fraud of its creditors, filing a petition under
any section from time to time, or under any similar law or statute of the United States or any state
thereof, or if an order for relief shall be entered against the Contractor in any proceeding filed by or
against contractor thereunder. In the event of any such involuntary bankruptcy proceeding being
instituted against the Contractor, the fact of such an involuntary petition being filed shall not be
considered an event of default until sixty (60) days after filing of said petition in order that Contractor
might during that sixty (60) day period have the opportunity to seek dismissal of the involuntary petition
or otherwise cure said potential default; or

e Making a general assignment for the benefit of its creditors, or taking the benefit of any insolvency act,
or if a permanent receiver or trustee in bankruptcy shall be appointed for the Contractor.

b) Demand for Assurances

In the event the University has reason to believe Contractor will be unable to perform under the Contract, it
may make a demand for reasonable assurances that Contractor will be able to timely perform all obligations
under the Contract. If Contractor is unable to provide such adequate assurances, then such failure shall be
an event of default and grounds for termination of the Contract.

¢) Notification

The University will provide ten (10) calendar days written notice of default. Unless arrangements are made
to correct the non-performance issues to the University’s satisfaction within ten (10) calendar days, the

University may terminate the contract by giving forty-five (45) days notice, by registered or certified mail, of
its intent to cancel this contract.

Funding Out
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The University may terminate this contract if funds are not appropriated or are not otherwise available for
the purpose of making payments without incurring any obligation for payment after the date of termination,
regardless of the terms of the contract. The University shall provide the contractor thirty (30) calendar days’
written notice of termination under this provision.

Assignment and Subcontracting

The Contractor(s) may not assign or delegate its rights and obligations under any contract in whole or in part
without the prior written consent of the University. Any attempted assignment or subcontracting shall be
void.

Permits, Licenses, Taxes

The contractor shall procure all necessary permits and licenses and abide by all applicable laws, regulations
and ordinances of all federal, state and local governments in which work under this contract is performed.

The contractor must furnish certification of authority to conduct business in the Commonwealth of Kentucky
as a condition of contract award. Such registration is obtained from the Secretary of State, who will also
provide the certification thereof. However, the contractor need not be registered as a prerequisite for
responding to the ITB.

The contractor shall pay any sales, use, personal property and other tax arising out of this contract and the
transaction contemplated hereby. Any other taxes levied upon this contract, the transaction or the
equipment or services delivered pursuant hereto shall be the responsibility of the contractor.

The contractor will be required to accept liability for payment of all payroll taxes or deductions required by
local and federal law including (but not limited to) old age pension, social security or annuities.

Attorneys’ Fees

In the event that either party deems it necessary to take legal action to enforce any provision of the contract
and in the event that the University prevails, the contractor agrees to pay all expenses of such action
including attorneys' fees and costs at all stages of litigation.

Royalties, Patents, Copyrights and Trademarks

The Contractor shall pay all applicable royalties and license fees. If a particular process, products or device is
specified in the contract documents and it is known to be subject to patent rights or copyrights, the
existence of such rights shall be disclosed in the contract documents and the Contractor is responsible for
payment of all associated royalties. To the fullest extent permitted by law the Contractor shall indemnify,
hold the University harmless, and defend all suits, claims, losses, damages or liability resulting from any
infringement of patent, copyright, and trademark rights resulting from the incorporation in the Work or
device specified in the Contract Documents.
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Unless provided otherwise in the contract, the Contractor shall not use the University’s name nor any of its
trademarks or copyrights, although it may state that it has a Contract with the University.

Indemnification

The contractor shall indemnify, hold and save harmless the University, its affiliates and subsidiaries and their
officers, agents and employees from losses, claims, suits, actions, expenses, damages, costs (including court
costs and attorneys’ fees of the University’s attorneys), all liability of any nature or kind arising out of or
relating to the Contractor’s response to this ITB or its performance or failure to perform under the
contract awarded from this ITB. This clause shall survive termination for as long as necessary to protect the
University.

Insurance

If awarded, bidder / proposer must provide NKU with an insurance certificate listing NKU as a certificate
holder and additionally insured.

Northern Kentucky University
617 Lucas Administrative Center
1 Nunn Drive

Highland Heights, KY 41099

The Contractor shall furnish the University the Certificates of Insurance and guarantee the maintenance of
such coverage during the term of the contract. The Contractor shall provide an original policy endorsement
of its CGL insurance naming Northern Kentucky University and the directors, officers, trustees, and
employees of the University as additional insured on a primary and non-contributory basis as their interest
appears. Additionally, the Contractor shall provide an original policy endorsement for Waiver of subrogation
in favor of the Northern Kentucky University its directors, officers, trustees, and employees as additional
insured.

Our basic insurance requirements are:

Workers’ Compensation insurance with Kentucky’s statutory limits and Employers’ Liability insurance with at
least $100,000 limits of liability.

Comprehensive General Liability (CGL) Insurance the limits of liability shall not be less than $500,000 each
occurrence for bodily injury and $250,000 property damage.

Comprehensive Automobile Liability Insurance: To cover all owned, hired, leased or non-owned vehicles used
on the Project. Coverage shall be for all vehicles including off the road tractors, cranes and rigging equipment
and include pollution liability from vehicle upset or overturn. Policy limits shall not be less than $500,000 for
bodily injury and $100,000 for property damage.

Excess liability insurance in an umbrella form for excess coverages shall have a minimum of $1,000,000
combined single limits for bodily injury and property damage for each.

13



NORTHERN
KENTUCKY
UNIVERSITY

3.29

3.30

331

3.32

NKU-28-2021

Method of Award

It is the intent of the University to award a contract to the qualified offeror whose bid, conforming to the
conditions and requirements of the ITB, is determined to be the best overall value.

Notwithstanding the above, this ITB does not commit the University to award a contract from this
solicitation. The University reserves the right to reject any or all offers and to waive formalities and minor
irregularities in the bid received.

Reciprocal Preference

In accordance with KRS 45A.494, a resident offeror of the Commonwealth of Kentucky shall be given a
preference against a nonresident offeror. In evaluating proposals, the University will apply a reciprocal
preference against an offeror submitting a proposal from a state that grants residency preference equal to
the preference given by the state of the nonresident offeror. Residency and non-residency shall be defined
in accordance with KRS 45A.494(2) and 45A.494(3), respectively. Any offeror claiming Kentucky residency
status shall submit with its proposal a notarized affidavit affirming that it meets the criteria as set forth in
the above reference statute.

An affidavit is provided and attached, for your convenience to this ITB.

Reports and Auditing

The University, or its duly authorized representatives, shall have access to any books, documents, papers,
records or other evidence which are directly pertinent to this contract for the purpose of financial audit or
program review.

Confidentiality

The University recognizes an offeror’s possible interest in preserving selected information and data included
in the proposal; however, the University must treat such information and data as required by the Kentucky
Open Records Act, KRS 61.870, et seq.

If the offeror declares information provided in their response to be proprietary in nature and not available
for public disclosure, the offeror shall declare in their response the inclusion of proprietary information and
shall noticeably label as confidential or proprietary each sheet containing such information. Proposals
containing information declared by the offeror to be proprietary or confidential, either wholly or in part, not
excluded by the Kentucky Open Records Act, KRS 61.870 may be deemed non-responsive and may be
rejected.

The University’s General Counsel shall review each offeror’s information claimed to be confidential and, in

consultation with the offeror (if needed), make a final determination as to whether or not the confidential
or proprietary nature of the information or data complies with the Kentucky Open Records Act.
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Conflict of Interest

When submitting and signing a proposal, an offeror is certifying that no actual, apparent or potential conflict
of interest exists between the interests of the University and the interests of the offeror. A conflict of
interest (whether contractual, financial, organizational or otherwise) exists when any individual, contractor
or subcontractor has a direct or indirect interest because of a financial or pecuniary interest, gift or other
activities or relationships with other persons (including business, familial or household relationships) and is
thus unable to render or is impeded from rendering impartial assistance or advice, has impaired objectivity
in performing the proposed work or has an unfair competitive advantage.

Questions concerning this section or interpretation of this section should be directed to the University
purchasing agent identified in this ITB.

Personal Service Contract Policies

This ITB is for consulting or other personal services. Kentucky law requires a Personal Services Contract to be
signed by the vendor and filed with the Legislative Research Commission in Frankfort prior to any work
beginning. KRS 45A.690 defines a Personal Service Contract as “an agreement whereby an individual, firm,
partnership, or corporation is to perform certain services requiring professional skill or professional judgment
for a specified period of time at a price agreed upon.”

After Determination but prior to award, a Personal Services Contract will be sent to the winning offeror for
signature. Please be sure to sign and return the original contract promptly to Northern Kentucky University.
A Notice of Award will not be issued until the signed Personal Services Contract has been received by
Procurement Services and filed with the Legislative Research Commission in Frankfort, KY.

REGARDING PERSONAL SERVICE CONTRACT INVOICING

House Bill 387 has now amended Kentucky Revised Statute 45A.695(10)(A) with the following language, “No
payment shall be made on any personal service contract unless the individual, firm, partnership, or
corporation awarded the personal service contract submits its invoice for payment on a form established by
the committee”. The Personal Service Contract Invoice Form shall be used for this purpose and for your
convenience we have added fields so that it can be filled in online and printed. This form can be located on
NKU’s Procurement Services website at: www.Irc.ky.gov/statcomm/contracts/PSC%20INVOICE%20form.pdf

Parking Permits
Contractor must obtain parking permits for all vehicles that will be parked on campus. Permits can be obtained

at the Welcome Center for $80/month per vehicle.

http://parking.nku.edu/rules/guidelines.html

Tobacco Free Campus
Effective January 1st, 2014, NKU will be a tobacco free campus. The use of all tobacco products shall be

prohibited in all campus buildings and outside areas on campus.
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Statutory Authority
Selection of firms to provide professional services to Northern Kentucky University are governed by the

provisions of the Kentucky Revised Statutes, KRS 45A.085, http://www.Irc.ky.gov/KRS/045A00/085.PDF

Foreign Corporations
Foreign corporations are defined as corporations that are organized under laws other than the laws of the

commonwealth of Kentucky. Foreign corporations doing business within the commonwealth of Kentucky are
required to be registered with the Secretary of State, New Capitol Building, Frankfort, Kentucky and must be
in good standing.

The Foreign Corporate Proposer, if not registered with the Secretary of State at the time of the bid
submittal, shall be required to become registered and be declared in good standing prior to the issuance or
receipt of a contract.

Domestic Corporations
Domestic corporations are required to be in good standing

Occupational License
Northern Kentucky University was annexed by the city of Highland Heights in 2008. All contractors

performing work for NKU must possess a Campbell County Occupational License and a city of Highland
Heights Occupational License (administered by Campbell County) and must also pay applicable payroll taxes.
For further information, call 859-572-6605.

Bid Bonds:
A 5% bid bond is required with submission of this ITB.

Payment and Performance Bonds
100% Payment and Performance Bonds will be required for work arising from this ITB.

Completion Dates or Liguidated Damages if applicable
It is understood and agreed that time is of the essence. The Contractor will efficiently, diligently, and

expeditiously conduct the work in a manner that will satisfy compliance with approved project schedules
and completion by the completion date appearing in the body of this bid for each of the project phases (1, 2,
and 3). Failure to meet the Substantial Completion Date milestones listed in the phasing plan will result in
Liquidated Damages of $5,000 per day for phase 1 and $2,500 per day for phase 2 and 3.

Coordination of Work
The Vendor shall be responsible for coordinating all work with the NKU Project Manager. The Contractor shall
cooperate completely with the Owner’s security forces and measures.

Damage and Repairs
The Contractor shall exercise particular care to avoid damage to his own work, the Owner’s property, and

adjacent property of every description. He shall make good any damage resulting from or caused by the work
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under this contract at his sole expense in a manner satisfactory and without extra cost to the Owner including,
but not limited to, finishes, furnishings, and landscaping.

Hazardous Materials
No asbestos containing materials, lead based paints, or other hazardous materials shall be furnished or
installed in this work. Asbestos report has been included in the specification section.

An asbestos inspection has been completed. There was no asbestos detected
in the areas where demolition is expected.

Examination of Site

Each vendor shall fully acquaint and familiarize themselves with the conditions as they exist and the character
of the operation to be carried on under the proposed contract and has made such investigation as may be
reasonably necessary so that the vendor shall fully understand the facilities, physical conditions and
restrictions attending to the work under the contract. The specifications furnished represent a fair
approximation of the material needed but all quotations submitted should take into account knowledge
gained as a result of the above referenced visual inspection.

Examination of Contract

Each vendor shall also thoroughly examine and become familiar with the specifications and associated
contract documents. By submitting a bid, the vendor agrees that they have carefully examined the
specifications and have thereupon decided that from their own investigation Contractor has satisfied
themselves as to the nature and location of work, the general and local conditions and all matters which may
in any way affect the work or its performance and that as a result of such examination and investigation,
vendor fully understands the intent and purpose of the documents and conditions of the bidding. Claims for
additional compensation and/or extension of time because of the vendor’s failure to follow the foregoing
procedure and to familiarize themselves with the Contract Documents and all conditions which might affect
work will not be allowed.

Field Verification
It is the Vendor’s responsibility to verify all measurements.

Hours of Work

Between May 10" and August 1%, there are no restrictions on hours worked in the building. Working days at
Callahan Hall after August 1%, 2021 are Monday through Friday, 9:00am to 5:00pm as Students will be in the
building. Deviation from these working hours must be approved by said project manager.

Warranty
Manufacturer shall stand behind installed system for period of 1 year from Date of Substantial Completion

against all the conditions indicated below. When notified in writing from Owner, Contractor and/or
Manufacturer shall, promptly and without inconvenience and cost to Owner correct said deficiencies.

There shall be one Substantial Completion for this project and it shall be set based upon completion of the
final phase of the project. In order to award Substantial Completion, all operations and maintenance
manuals must be submitted, the building management system must be operating, and all training shall have
occurred.
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3.52 Allowances
The contractor shall include in their Bid the cost to paint ten residence hall room walls- size 15’x10’" each.
The Owner shall dictate the color of the wall. Contractor to provide the paint and all materials necessary to
complete this work. This Allowance is being included within the contract as a way to address minor damage
to walls that may occur during the construction process. The work will touch an extensive amount of the
building piping but some valves do remain. The Contractor shall include in their bid the cost to replace six
additional two-inch ball valves. The Contractor shall include 50 feet of pipe additional insulation on 6 inch
pipe and 50 foot of 4 inch pipe additional insulation including removal of existing damaged insulation and
installation of the new. The locations shall be directed by the Engineer.

NKU-28-2021

3.51 Alternates

Alternate(s) will be accepted in the sequence of the Alternates listed on the Bid Form, and the lowest Bid

Sum will be computed on the basis of the sum of the base Bid and any alternates accepted, within the
budgeted amount.

Schedule of Alternates:
1. Alllighting replacements on the First, Second, and Third Floor shall be bid as an Alternate.

2. The project schedule listed on the Phasing plan indicates a summer and fall construction schedule.
The owner will consider an Alternate bid for all work to completed within the summer period with
Substantial Completion occurring by August 1%. Provide the additional bid amount, if any, for the
expedited schedule. If there is no additional cost associated with the reduced schedule, then enter
zero dollars in the Bid Form.
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SCOPE OF WORK

The scope of the project shall include the following items:

- Replacement of hydronic piping that is original to the building. Provide new piping and insulation.

- Provide new plumbing piping throughout the basement, first floor, and in mechanical closets as indicated
on the plans.

- Replace the water heaters as indicated and install a new flue vent up through the roof.

- Provide a chemical treatment system and a one-year service agreement to maintain the chemical
treatment.

- Install plumbing access doors as shown.

- Modification of the pumping layout.

- Replacement of selected ceilings.

- Replacement of corridor light fixtures.

- Modifications to the sprinkler heads where new ceilings are being installed or demolished.

- Supervision of all contractors and sub-contractors required to complete the scope shown in the Contract
Documents.
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a)
b)
c)
d)
e)
f)

References Form
Subcontractors Form
Materials

Bid Bond Form

Form of Proposal / Bid Form
EEO Paperwork
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5.1 REFERENCES

Bidder Qualifications: The bidder is required to submit a list of completed projects where he has

performed similar work to that specified herein.

Organization:

NKU-28-2021

Contact Name:

Phone Number:

Date Work Completed:

Value of Contract:

Project Manager assigned to this project:

Brief Project Description:

Organization:

Contact Name:

Phone Number:

Date Work Completed:

Value of Contract:

Project Manager assigned to this project:

Brief Project Description:

Organization:

Contact Name:

Phone Number:

Date Work Completed:

Value of Contract:

Project Manager assigned to this project:

Brief Project Description:
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SUBCONTRACTORS (IF APPLICABLE)

SUBCONTRACTORS: The following is a list of subcontractors proposed by the bidder to be used to complete
the project. All subcontractors are subject to approval by Northern Kentucky University. Failure to submit this
list completely filled out may invalidate bid. SUBCONTRACTORS MAY NOT BE CHANGED AFTER CONTRACT
AWARD WITHOUT APPROVAL BY NKU.

BRANCH OF WORK NAME, ADDRESS AND TELEPHONE OF SUBCONTRACTORS
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List of Materials and Equipment
(Must be submitted within 24 hours after bid opening)

Every item listed under the different phases of this project must be clearly identified so that Northern
Kentucky University will definitely know what the bidder proposes to furnish. Bidders be hereby advised
that this list shall be required to be filled out completely by the apparent low bidder within twenty-four (24)
hours from the close of the official reading of the bids.

The above requirement does not preclude any bidder from submitting this list, fully executed, at the time
the bids are submitted.

The use of the manufacturers’ dealer’s name only, or stating “as per plans and specifications”, will not be
considered as sufficient identification. Where more than one “Make or Brand” is listed for any one item, the
Owner has the right to select the one to be used.

Failure to submit a proper list may result in rejection of the Bidder’s Proposal.
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Bid Bond
5% of Contract Price

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

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

a corporation duly organized under the laws of the State of Kentucky as Surety, hereinafter called
Surety, are held and firmly bound unto Northern Kentucky University as Obligee, hereinafter called
Obligee, in the sum of :

Dollars ($ ),

representing 5% of the Principal's total bid price and for the payment of which sum well and truly to
be made, the said Principal and the said Surety, bind ourselves, our heirs, executors, administrators,
successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the PrinCipaI has submitted a bid for (Here insert full name, address and description of project)
NOW THEREFORE, if the Obligee shall accept the bid of the Principal within the period specified, or if no period
is specified, within 45 days after its opening, and the Principal shall enter into a Contract with the Obligee in
accordance with the terms of such bid, and give such bid or bonds as may be specified in the bidding or
Contract Documents with good and sufficient surety for the faithful performance of such Contract and for the
prompt payment of labor and material furnished in the prosecution thereof, or in the event of the failure of
the Principal to enter such Contract and give such bonds or bonds, if the Principal shall pay to the Obligee the
difference not to exceed the penalty hereof between the amount specified in said bid and such larger amount
for which the Obligee may in good faith contract with another party to perform the Work covered by said bid,
then this obligation shall be null and void, otherwise to remain in full force and effect.

Signed and sealed this day of 2021
(Principal) (Seal)

(Witness)
(Title)
(Surety) (Seal)

(Witness)
(Title)

THIS DOCUMENT MUST BE NOTORIZED
This is only an example. Other forms may be used.
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NKU-28-2021

FORM OF PROPOSAL

LUMP SUM BASE BID

The Bidder agrees to furnish all labor, materials, supplies, supervision and services required to perform this
contract in a workmanlike manner. These services to be provided in accordance with Specifications and
Contract Documents, and any duly issued Addenda for the LUMP SUM BASE BID set forth below. The
Contractor may bid both options. If they choose to bid only one option, list the other option as NOT
APPLICABLE. The Owner will select based upon the low bid from one of the two options depending on which
one is deemed the best value. Refer to the piping specification for where the different piping materials are

allowed in each option.

Option #1- Steel and copper Piping

Dollar Cents
(USE WORDS) (USE WORDS)
S
(USE NUMBERS)
Option #2- Steel and copper Piping with PEX and AquaTherm Piping allowed in specific locations.
Dollar Cents
(USE WORDS) (USE WORDS)
$
(USE NUMBERS)
ADD - Alternate1—() S
ADD - Alternate2—() $
This offer is for, at minimum, calendar days from the date this offer is opened. In

submitting the above it is expressly agreed that upon proper acceptance by Northern Kentucky University

of any or all items offered, a contract shall thereby be created with respect to the items accepted.

THIS BID SUBMITTED BY:

(Name and Address of Bidder)
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KENTUCKY
UNIVERSITY

DATE: AUTHORIZED SIGNATURE:

NKU-28-2021

NOTE: The Authentication of Bid and Statement of Non-Collusion and Non-Conflict of Interest must be
properly executed for this Bid to be valid.

This Bidder, in compliance with this Request for Bid, and having carefully examined the complete contract
documents, as well as the specifications for the work as prepared by Northern Kentucky University, hereby
proposes to furnish all labor, supervision, materials, supplies and services required to perform the specifics of
the Contract Documents, within the time set forth herein and for the final negotiated price.

The Bidder, hereby acknowledges receipt of the following Addenda:

ADDENDUM NO. DATED ADDENDUM NO. DATE
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MECHANICAL INDEX

200100 - General Provisions

200200 - Scope of the Mechanical Work

200300 - Shop Drawings, Descriptive Literature, Maintenance Manuals,
Parts Lists, Special Keys and Tools

200400 - Demolition and Salvage

200500 - Coordination Among Trades, Connection of Equipment

201100 - Sleeving, Cutting, Patching and Repairing
201300 - Pipe, Pipe Fittings, and Pipe Support

202100 - Valves and Cocks

202110 - Access to Valves, Equipment, Filters, Etc.

202200 - Insulation

202300 - Thermometers and Others, Monitoring Instruments
202400 - Identifications, Tags, Charts, Etc.

202500 - Hangers, Clamps, Attachments, Etc.

203100 - Testing, Balancing, Lubrication and Adjustments

DIVISION 22-Plumbing
220300 - Plumbing Equipment and Flue Draft Control

DIVISION 23-HVAC
230200 — HVAC Equipment
231200 - Sheet Metal & Flexible Duct

DIVISION 25-Building Automation System
250100 - Motor Starters and Other Electrical Requirements for Mechanical Equipment
250200 - Controls — Direct Digital
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SECTION 200100 - GENERAL PROVISIONS - MECHANICAL

L.

GENERAL

A. The Advertisement for Bids, Instructions to Bidders, Bidding Requirements, General, Special

and Supplementary Conditions, and all other contract documents shall apply to the Contractor's
work as well as to each of his Sub-Contractor's work. All manufacturers, suppliers, fabricators,
contractors, etc. submitting proposals to any part if for work, services, materials or equipment to
be used on or applied to this project are hereby directed to familiarize themselves with all
documents pertinent to this Contract. In case of conflict between these General Provisions and
the General and/or Special Conditions, the affected Contractor shall contact the Engineer for
clarification and final determination.

Each Proposer shall also be governed by any unit prices and Addenda insofar as they may affect
his part of the work or services.

The work included in this division consists of the furnishing of all labor, equipment,
transportation, excavation, backfill, supplies, material, appurtenances and services necessary for
the satisfactory installation of the complete and operating Mechanical System(s) indicated or
specified in the Contract Documents.

. Any materials, labor, equipment or services not mentioned specifically herein which may be

necessary to complete or perfect any part of the Mechanical Systems in a substantial manner, in
compliance with the requirements stated, implied or intended in the drawings and/or
specifications, shall be included as part of this Contract.

It is not the intent of this section of the specifications to make any Contractor, other than the
General Contractor responsible to the Owner, Architect and Engineer. All transactions such as
submittal of shop drawings, claims for extra costs, requests for equipment or materials
substitution, shall be routed through the General Contractor to the then to the Engineer. Also,
this section of the specifications shall not be construed as an attempt to arbitrarily assign
responsibility of work, material, equipment or services to a particular trade or Contractor. Unless
stated otherwise, the subdivision and assignment of work under the various sections shall be
optional.

It is the intent of this Contract to deliver to the Owners a "like new" project once work is
complete. Although plans and specifications are complete to the extent possible, it shall be the
responsibility of the Contractors involved to remove and/or relocate or re-attach any existing or
new systems which interfere with new equipment or materials required for the complete
installation without additional cost to the Owner.

. In general, and to the extent possible, all work shall be accomplished without interruption of

existing facilities operations. The Contractor shall advise the Owners at least two weeks prior to
the interruption of any services or utilities. The Owners shall be advised of the exact time that
interruption will occur and the length of time the interruption will last. Failure to comply with
this requirement may result in complete work stoppage by the Contractors involved until a
complete schedule of interruptions can be developed.

GENERAL PROVISIONS -MECHANICAL 200100-1
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H. Definitions and Abbreviations
(1) Contractor - Any Contractor whether proposing or working independently or under the
supervision of a General Contractor and/or Construction Manager and who installs any type
of mechanical work (Controls, Plumbing, HVAC, Sprinkler, Gas Systems, etc.) or, the

General Contractor.

(2) Engineer - The Consulting Mechanical-Electrical Engineers either consulting to the Owners,
Architect, other Engineers, etc. In this case: CMTA, Inc., Consulting Engineers.

(3) Furnish - Deliver to the site in good condition and turn over to the Contractor who is to
install.

(4) Provide - Furnish and install complete, tested and ready for operation.
(5) Install - Receive and place in satisfactory operation.
(6) Indicated - Listed in the Specifications, shown on the Drawings or Addenda thereto.

(7) Typical - Where indicated repeat this work, method or means each time the same or similar
condition occurs whether indicated or not.

(8) Contract Documents - All documents pertinent to the quality and quantity of work to be
performed on this project. Includes, but not limited to: Plans, Specifications, Instructions to
Bidders, General and Special Conditions, Addenda, Alternates, Lists of Materials, Lists of
Sub-Contractors, Unit Prices, Shop Drawings, Field Orders, Change Orders, Cost
Breakdowns, Schedules of Value, Periodical Payment Requests, Construction Contract with
Owners, etc.

(9) Proposer - Any person, agency or entity submitting a proposal to any person, agency or entity
for any part of the work required under this contract.

(10) OSHA - Office of Safety and Health Administration.
(11)  KBC - Kentucky Building Code.
(12)  The Project - All of the work required under this Contract.
(13)  NEC - National Electrical Code.
(14)  NFPA - National Fire Protection Association.
(15)  ASME - American Society of Mechanical Engineers.

(16)  AGA - American Gas Association.

GENERAL PROVISIONS -MECHANICAL 200100-2
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L

(17)  SMACNA - Sheet Metal and Air Conditioning Contractors National Association.

(18)  ANSI - American National Standards Institute.

(19)  ASHRAE - American Society of Heating, Refrigeration and Air Conditioning Engineers.

(20) NEMA - National Electrical Manufacturers Association.

(21) UL - Underwriters Laboratories.

(22)  ADA - Americans with Disabilities Act.

(23)  IMC - International Mechanical Code.

(24)  IECC - International Energy Conservation Code.

(25) IFGC - International Fuel Gas Code.

Required Notices:

(1) Ten days prior to the submission of a proposal, each proposer shall give written notice to the
Engineer of any materials or apparatus believed inadequate or unsuitable; in violation of
laws, ordinances, rules or regulations of authorities having jurisdiction; and any necessary
items of work omitted. In the absence of such written notice, Proposers signify that they

have included the cost of all required items in the proposal and that the Proposer will be
responsible for the safe and satisfactory operation of the entire system.

2. INTENT

A. 1t is the intention of the Contract Documents to call for finished work, tested and ready for

operation.

Details not usually shown or specified, but necessary for the proper installation and operation of
systems, equipment, materials, etc., shall be included in the work, the same as if herein specified
or indicated.

3. DRAWINGS AND SPECIFICATIONS

A. The drawings are diagrammatic only and indicate the general arrangement of the systems and are

to be followed. If deviations from the layouts are necessitated by field conditions, detailed
layouts of the proposed departures shall be submitted to the Engineer for approval before
proceeding with the work. The drawings are not intended to show every item which may be
necessary to complete the systems. All proposers shall anticipate that additional items may be
required and submit their bid accordingly.

The drawings and specifications are intended to supplement each other. No Proposer shall take
advantage of conflict between them, or between parts of either. Should this condition exist, the
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Proposer shall request a clarification not less than twelve days prior to the submission of the
proposal so that the condition may be clarified by Addendum. In the event that such a condition
arises after work is started, the interpretation of the Engineer shall be final.

C. The drawings and specifications shall be considered to be cooperative and anything appearing in
the specifications which may not be indicated on the drawings or conversely, shall be considered
as part of the Contract and must be executed the same as though indicated by both.

D. Contractor shall make all his own measurements in the field and shall be responsible for correct
fitting. He shall coordinate this work with all other branches of work in such a manner as to
cause a minimum of conflict or delay.

E. The Engineer shall reserve the right to make adjustments in location of piping, ductwork,
equipment, etc. where such adjustments are in the interest of improving the project.

F. Should conflict or overlap (duplication) of work between the various trades become evident, this
shall be called to the attention of the Engineer. In such event neither trade shall assume that he is
to be relieved of the work which is specified under his branch until instructions in writing are
received from the Engineer.

G. Unless dimensioned, the mechanical drawings only indicate approximate locations of equipment,
piping, ductwork, etc. Dimensions given in figures on the drawings shall take precedence over
scaled dimensions and all dimensions, whether given in figures or scaled, shall be verified in the
field to ensure no conflict with other work.

H. Each Proposer shall review all drawings including Mechanical and Electrical, Fire Protection,
etc., to ensure that the work he intends to provide does not encroach a conflict with or affect the
work of others in any way. Where such effect does occur, it shall be the Proposer's responsibility
to satisfactorily eliminate any such encroachment conflict or effect prior to the submission of his
proposal. Each Proposer shall in particular ensure that there is adequate space to install his
equipment and materials. Failure to do so shall result in the correction of such encroachment
conflict or effect of any work awarded the proposer and shall be accomplished fully without
expense to others and that they are reasonably accessible for maintenance. Check closely all
mechanical and electrical closets, chases, ceiling voids, wall voids, crawl spaces, etc., to ensure
adequate spaces.

I. Details not usually shown or specified, but necessary for the proper installation and operation of

systems, equipment, materials, etc., shall be included in the work, the same as if herein specified
or indicated.

J. Where on the Drawings or Addenda the word typical is used, it shall mean that the work method
or means indicated as typical shall be repeated in and each time it occurs whether indicated or

not.

4. EXAMINATION OF SITE AND CONDITIONS

GENERAL PROVISIONS -MECHANICAL 200100-4



NKU Callahan Hall XNCR20
Selective Renovation

A. Each Proposer shall inform himself of all of the conditions under which the work is to be
performed, the site of the work, the structure of the ground, above and below grade, the obstacles
that may be encountered, the availability and location of necessary facilities and all relevant
matters concerning the work. Each Proposer shall also fully acquaint himself with all existing
conditions as to ingress and egress, distance of haul from supply points, routes for transportation
of materials, facilities and services, availability of utilities, etc. His proposal shall cover all
expenses or disbursements in connection with such matters and conditions. No allowance will be
made for lack of knowledge concerning such conditions after bids are accepted.

5. EQUIPMENT AND MATERIALS SUBSTITUTIONS OR DEVIATIONS

A. When any Contractor requests approval of materials and/or equipment of different physical size,
capacity, function, color, access, it shall be understood that such substitution, if approved, will be
made without additional cost to anyone other than the Contractor requesting the change
regardless of changes in connections, space requirements, electrical characteristics, electrical
services, etc., from that indicated. In all cases where substitutions affect other trades, the
Contractor requesting such substitutions shall advise all such Contractors of the change and shall
remunerate them for all necessary changes in their work. Any drawings, Specifications,
Diagrams, etc., required to describe and coordinate such substitutions or deviations shall be
professionally prepared at the responsible Contractor's expense. Review of Shop Drawings by
the Engineers does not in any way absolve the Contractor of this responsibility.

B. Notwithstanding any reference in the specifications to any article, device, product, material,
fixture, form, or type of construction by name, make or catalog number, such reference shall be
interpreted as establishing a standard of quality and shall not be construed as limiting
competition; any devices, products, materials, fixtures, forms, or types of construction which, in
the judgment of the Engineer, are equivalent to those specified are acceptable, provided the
provisions of Paragraph (A) immediately preceding are met. Requested substitutions shall be
submitted to the Engineer a minimum of twelve days prior to bids.

C. Wherever any equipment and material is specified exclusively only such items shall be used
unless substitution is accepted in writing by the Engineers.

D. Each Proposer shall furnish along with his proposal a list of specified equipment and materials
which he is to provide. Where several makes are mentioned in the specifications and the
Contractor fails to state which he proposes to furnish, the Engineer shall choose any of the makes
mentioned without change in price. Inclusion in this list shall not ensure that the Engineers will
approve shop drawings unless the equipment, materials, etc., submitted in shop drawings is
satisfactorily comparable to the items specified and/or indicated.

6. SUPERVISION OF WORK
A. The Contractor shall personally supervise the work for which he is responsible or have a
competent superintendent, approved by the Engineers, on the work at all times during progress

with full authority to act for him.

7. CODES, RULES, PERMITS, FEES, INSPECTIONS, REGULATIONS, ETC.
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A.

The Contractor shall give all necessary notices, obtain and pay for all permits, government sales
taxes, fees, inspections and other costs, including all utility connections, meters, meter settings,
taps, tap fees, extensions, water and/or sewer system development charge, etc. in connection with
his work. He shall also file all necessary plans, prepare all documents and obtain all necessary
approvals of all governmental departments and/or the appropriate municipality or utility
company having jurisdiction, whether indicated or specified or not. He shall hire an independent
Registered Engineer to witness installations and provide necessary certifications where required
by utility companies, municipal agencies or others that have review authority. He shall also
obtain all required certificates of inspection for his work and deliver same to the Engineers
before request for acceptance and final payment for the work. Ignorance of Codes, Rules,
Regulations, Laws, etc. shall not render the Contractor irresponsible for compliance. The
Contractor shall also be versed in all Codes, Rules and Regulations pertinent to his part of the
work prior to submission of a proposal.

The Contractor shall include in his work, without extra cost, any labor, materials, services,
apparatus and drawings in order to comply with all applicable laws, ordinances, rules and
regulations, whether or not indicated or specified.

All materials furnished and all work installed shall comply with the National Fire Codes of the
National Fire Protection Association, with the requirements of local utility companies, or
municipalities and with the requirements of all governmental agencies having jurisdiction.

All materials and equipment so indicated and all equipment and materials for the electrical
portion of the mechanical systems shall bear the approval label of, or shall be listed by the
Underwriters' Laboratories (UL), Incorporated. Each packaged assembly shall be approved as a
package. Approval of components of a package shall not be acceptable. Where required by the
Code and/or the Authority Having Jurisdiction, provide the services of a field labeling agency to
provide a UL label for the entire system in the field under evaluation.

All plumbing work is to be constructed and installed in accordance with plans and specifications
which have been approved in their entirety and/or reflect any changes requested by the State
Department of Health. Plumbing work shall not commence until such plans are in the hands of
the Contractor.

All Heating, Ventilation and Air Conditioning work shall be accomplished in accordance with
the Kentucky Building Code (KBC) and amendments thereto, the latest standards recognized by
the American Society of Heating, Refrigerating and Air Conditioning and the National Fire
Protection Association. Contractor shall secure a permit from the Division of HVAC. Final
inspection certificate shall be provided by Contractor and a copy included in Operation and
Maintenance Manuals.

All pressure vessel installations shall comply with the State, and/or Federal Code applicable. A
Certificate of Final Boiler Inspection shall be required.
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H.

The Contractor shall furnish three (3) copies of all Final Inspection Certificates obtained to the
Engineer when work is complete. Final payment for work will be contingent upon compliance
with this requirement.

Where minimum code requirements are exceeded in the Design, the Design shall govern.

The Contractor shall ensure that his work is accomplished in accord with the OSHA Standards
and that he conducts his work and the work of his personnel in accord with same.

All work in conjunction with a natural gas installation shall, in addition to all other Codes, Rules,
Regulations, Standards, etc., comply with the requirements of the local gas supplier and/or
standards and recommendations of the American Gas Association.

All work in relation to domestic water systems shall, in addition to all other Codes, Rules,
Regulations and Standards, be in compliance with the requirements of the local water utility
company and the adopted edition of the 10 States Standards.

All work in relation to the installation of sanitary or storm sewers shall, in addition to all other
Codes, Rules, Regulations and Standards, be in compliance with the local agency governing such
installations and the adopted edition of the 10 States Standards.

8. EQUIPMENT AND PIPING SUPPORT

A.

Each piece of equipment, apparatus, piping, or conduit suspended from the structure or mounted
above the floor level shall be provided with suitable structural support, pipe stand, platform or
carrier in accordance with the best recognized practice. Such supporting or mounting means
shall be provided by the Contractor for all equipment and piping. Exercise extreme care that
structural members of building are not overloaded by such equipment. Provide any required
additional bracing, cross members, angles, support, etc., as indicated or required by the Structural
Engineer. This, in some instances, will require the Contractor to add an angle to a joist to
transfer the load to a panel point. If in doubt, contact the Structural Engineer.

9. DUCT AND PIPE MOUNTING HEIGHTS

A.

All exposed or concealed ductwork, piping, etc., shall be held as high as possible unless
otherwise noted and coordinated with all other trades. Exposed piping and ductwork shall,
insofar as possible, run perpendicular or parallel to the building structure.

10. COST BREAKDOWNS (SCHEDULE OF VALUES)

A.

Within thirty days after acceptance of the Contract, the Contractor shall furnish to the Engineer,
one copy of a detailed cost breakdown on each respective area of work. These cost breakdowns
shall be made in a format approved by the Engineer. Payments will not be made until
satisfactory cost breakdowns are submitted.

11. CORRECTION PERIOD
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12.

13.

14.

15.

A.

All equipment, apparatus, materials, and workmanship shall be the best of its respective kind.
The Contractor shall replace all parts at his own expense, which are proven defective as
described in the General Conditions. The effective date of completion of the work shall be the
date of the Architect's or Engineer's Statement of Substantial Completion. Items of equipment
which have longer guarantees, as called for in these specifications, shall have warranties and
guarantees completed in order, and shall be in effect at the time of final acceptance of the work
by the Engineer. The Contractor shall present the Engineer with such warranties and guarantees
at the time of final acceptance of the work. The Owner reserves the right to use equipment
installed by the Contractor prior to date of final acceptance. Such use of equipment shall not
invalidate the guarantee except that the Owner shall be liable for any damage to equipment
during this period, due to negligence of his operator or other employees. Refer to other sections
for any special or extra warranty requirements.

It is further clarified that all required and specified warranties shall begin on the date of
Substantial Completion, not at the time of equipment start-up. There will be only one Substantial
Completion for the project and that is when the final phase is completed.

CHANGES IN MECHANICAL WORK

REFER TO GENERAL AND SPECIAL CONDITIONS.

CLAIMS FOR EXTRA COST

REFER TO GENERAL AND SPECIAL CONDITIONS.

SURVEY, MEASUREMENTS AND GRADE

A.

The Contractor shall lay out his work and be responsible for all necessary lines, levels, elevations
and measurements. He must verify the figures shown on the drawings before laying out the work
and will be held responsible for any error resulting from his failure to do so.

The Contractor shall base all measurements, both horizontal and vertical from established bench
marks. All work shall agree with these established lines and levels. Verify all measurements at
the site and check the correctness of same as related to the work.

Should the Contractor discover any discrepancy between actual measurements and those
indicated, which prevents following good practice or the intent of the contract documents, he
shall promptly notify the Engineer and shall not proceed with this work until he has received
instructions from the Engineer on the disposition of the work.

TEMPORARY USE OF EQUIPMENT

A.

The permanent heating and plumbing equipment, when installed, may be used for temporary
services, with the consent of the Engineers. Should the permanent systems be used for this
purpose the Contractors shall make all temporary connections required at their expense. They
shall also make any replacement required due to damage wear and tear, etc., leaving the same in
"as new" condition.
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B. Permission to use the permanent equipment does not relieve the Contractors from the
responsibility for any damages to the building construction and/or equipment which might result
because of its use.

16. TEMPORARY SERVICES

A. The Contractor shall use the owner’s water and electrical to accomplish his work. Refer also to
General and Special Conditions.

17. RECORD DRAWINGS

A. The Contractor shall ensure that any deviations from the Design are as they occur recorded in
red, erasable pencil on record drawings kept at the jobsite. The Engineer shall review the record
documents from time to time to ensure compliance with this specification. Compliance shall be a
contingency of final payment. Pay particular attention to the location of under floor sanitary and
water lines, shut-off valves, cleanouts and other appurtenances important to the maintenance and
operation of Mechanical Systems. Also, pay particular attention to Deviations in the Control
Systems and all exterior utilities. Keep information in a set of drawings set aside at the job site
especially for this purpose. Deliver these record drawings electronically in AutoCAD 2007
format along with the hand marked field set to the Engineer. Electronic bid drawings will be
furnished to the Contractor for his use.

18. MATERIALS AND WORKMANSHIP

A. All equipment, materials and articles incorporated in the work shall be new and of comparable
quality to that specified. Each Proposer shall determine that the materials and/or equipment he
proposes to furnish can be brought into the building(s) and installed within the space available.
In certain cases, it may be necessary to remove and replace walls, floors and/or ceilings and this
work shall be the responsibility of the Contractor. All equipment shall be installed so that all
parts are readily accessible for inspection, maintenance, replacement of filters, etc. Extra
compensation will not be allowed for relocation of equipment for accessibility or for dismantling
equipment to obtain entrance into the building(s). Ensure, through coordination, that no other
Contractor seals off access to space required for equipment, materials, etc.

B. Materials and equipment, where applicable, shall bear Underwriters' Laboratories label where
such a standard has been established.

C. Use extreme care in the selection of equipment and its installation to ensure that noise and
vibration are kept at a minimum. The Engineer's determination shall be final and corrections to

such discrepancies shall be made at the cost of the Contractor.

D. All equipment shall bear the manufacturer's name and address. All electrically operated
equipment shall bear a data plate indicating required horsepower, voltage, phase and ampacity.

19. COOPERATION AND COORDINATION WITH OTHER TRADES
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A.

The Contractor shall give full cooperation to all other trades and shall furnish in writing with
copies to the Engineer, any information necessary to permit the work of other trades to be
installed satisfactorily and with the least possible interference or delay.

The Contractor shall furnish to other trades, as required, all necessary templates, patterns, setting
plans, and shop details for the proper installation of work and for the purpose of coordinating
adjacent work.

20. QUALIFICATIONS OF WORKMEN

A.

All mechanical work shall be accomplished by qualified workmen competent in the area of work
for which they are responsible. Untrained and incompetent workmen, as evidenced by their
workmanship, shall be summarily relieved of their responsibilities in areas of incompetency. The
Engineer shall reserve the right to determine the quality of workmanship of any workman and
unqualified or incompetent workman shall refrain from work in areas not satisfactory to him.
Requests for relief of a workman shall be made through the normal channels of Architect,
Contractor, etc.

All plumbing work shall be accomplished by Journeymen Plumbers under the direct supervision
of a Master Plumber as defined and clarified under Kentucky State Plumbing Law Regulations
and Code. Proof and Certification may be requested by the Engineer.

All sheet metal, insulation and pipe fitting work shall be installed by workmen normally engaged
or employed in these respective trades, except where only small amounts of such work are
required and are within the competency of workmen directly employed by the Contractor
involved.

All automatic control systems shall be installed by workmen normally engaged or employed in
this type work, except in the case of minor control requirements (residential type furnaces,
packaged HVAC equipment with integral controls, etc.) in which case, if a competent workman
is the employee of this Contractor, he may be utilized subject to review of his qualifications by
the Engineer and after written approval from same.

All electrical work shall be installed only by competent workmen under direct supervision of a
fully qualified Electrician.

21. CONDUCT OF WORKMEN

A.

The Contractor shall be responsible for the conduct of all workmen under his supervision.
Misconduct on the part of any workman to the extent of creating a safety hazard, or endangering
the lives and property of others, shall result in the prompt relief of that workman. The
consumption of alcoholic beverages or other intoxicants, narcotics, barbiturates, hallucinogens or
debilitating drugs on the job site is strictly forbidden.

22. PROTECTION OF MATERIALS AND EQUIPMENT
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A. The Contractor shall be entirely responsible for all material and equipment furnished by him in
connection with his work and special care shall be taken to properly protect all parts thereof from
physical, sun, and weather damage during the construction period. Such protection shall be by a
means acceptable to the manufacturer and Engineer. All rough-in soil, waste, vent and storm
piping, ductwork, etc., shall be properly plugged or capped during construction in a manner
approved by the Engineer. Equipment damaged, stolen or vandalized while stored on site, either
before or after installation, shall be repaired or replaced by the Contractor at his own expense.

23. SCAFFOLDING, RIGGING AND HOISTING

A. The Contractor shall furnish all scaffolding, rigging, hoisting and services necessary for erection
and delivery onto the premises of any equipment and apparatus furnished. All such temporary
appurtenances shall be set up in strict accord with OSHA Standards and Requirements. Remove
same from premises when no longer required.

24. BROKEN LINES AND PROTECTION AGAINST FREEZING

A. No conduits, piping, troughs, etc. carrying water or any other fluid subject to freezing shall be
installed in any part of the building where danger of freezing may exist without adequate
protection being given by the Contractor whether or not insulation is specified or indicated on the
particular piping. All damages resulting from broken and/or leaking lines shall be replaced or
repaired at the Contractor's own expense. If in doubt, contact the Engineer. Do not install piping
across or near openings to the outside whether they are carrying static or moving fluids or not.
Special Note: Insulation on piping does not necessarily ensure that freezing will not occur.

25. CLEANING

A. The Contractor shall, at all times, keep the area of his work presentable to the public and clean of
rubbish and debris caused by his operations; and at the completion of the work, shall remove all
rubbish, debris, all of his tools, equipment, temporary work and surplus materials from and about
the premises, and shall leave the area clean and ready for use. If the Contractor does not attend
to such cleaning upon request, the Engineer may cause cleaning to be done by others and charge
the cost of same to the Contractor. The Contractor shall be responsible for all damage from fire
which originates in, or is propagated by, accumulations of his rubbish or debris.

B. After completion of all work and before final acceptance of the work, the Contractor shall
thoroughly clean all equipment and materials and shall remove all foreign matter such as grease,
dirt, plaster, labels, stickers, etc., from the exterior of piping, equipment, fixtures and all other
associated or adjacent fabrication.

26. CONCRETE WORK

A. The Contractor shall be finally responsible for the provisions of all concrete work required for
the installation of any of his systems or equipment. He may, at his option, arrange with the
others to provide the work. This option, however, will not relieve the Contractor of his
responsibilities relative to dimensions, quality of workmanship, locations, etc. In the absence of
other concrete specifications, all concrete related to Mechanical work shall be 3000 psi minimum
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compression strength at 28 days curing and shall conform to the standards of the American
Concrete Institute Publication AC1-318. Heavy equipment shall not be set on pads for at least
seven (7) days after pour. Insert 6-inch steel dowel rods into floors to anchor pads.

B. All mechanical equipment (tanks, heaters, chillers, boilers, pumps, air handling units, etc.) shall
be set on a minimum of 4” tall concrete pads. Pads shall be taller where required for condensate
traps. All concrete pads shall be complete with all pipe sleeves, anchor bolts, reinforcing steel,
concrete, etc. as required. Pads larger than 18” in width shall be reinforced with 5” round bars
on 6” centers both ways. Bars shall be approximately 3” above the bottom of the pad. All parts
of pads and foundations shall be properly rodded or vibrated. If exposed parts of the pads and
foundations are rough or show honeycomb after removing forms, all surfaces shall be rubbed to a
smooth surface. Chamfer all square edges one-half inch.

C. In general, concrete pads for equipment shall extend four (4) inches beyond the equipment's base
dimensions. Where necessary, extend pads 30 inches beyond base or overall dimensions to allow
walking and servicing space.

27. NOISE, VIBRATION OR OSCILLATION

A. All work shall operate under all conditions of load without any sound or vibration which is
objectionable in the opinion of the Engineer. In case of moving machinery, sound or vibration
noticeable outside of room in which it is installed, or annoyingly noticeable inside its own room,
will be considered objectionable. Sound or vibration conditions considered objectionable by the
Engineer shall be corrected in an approved manner by the Contractor at his expense.

B. All equipment subject to vibration and/or oscillation shall be mounted on vibration supports
whether indicated or not suitable for the purpose of minimizing noise and vibration transmission,
and shall be isolated from external connections such as piping, etc. by means of flexible
connectors, vibration absorbers, or other approved means.

C. The Contractor shall provide supports for all equipment furnished by him. Supports shall be
liberally sized and adequate to carry the load of the equipment and the loads of attached
equipment, piping, etc. All equipment shall be securely fastened to the structure either directly
or indirectly through supporting members by means of bolts or equally effective means. If
strength of supporting structural members is questionable, contact Engineers.

28. ACCESSIBILITY

A. The Contractor shall be responsible for the sufficiency of the size of shafts and chases, the
adequate clearance in double partitions and hung ceilings for the proper installation of his work.
He shall cooperate with all others whose work is in the same space. Such spaces and clearances
shall, however, be kept to the minimum size required.

B. The Contractor shall locate and install all equipment so that it may be serviced, and maintained

as recommended by the manufacturer. Allow ready access and removal of the entire unit and/or
parts such as valves, filters, fan belts, motors, prime shafts, etc.
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C.

The Contractor shall provide access panels for each concealed valve, control damper or other
device requiring service as shown on engineer's plans or as required. Locations of these panels
shall be identified in sufficient time to be installed in the normal course of work.

29. RESTORATION OF NEW OR EXISTING SHRUBS, PAVING, SURFACES, ETC.

A.

The Contractor shall at his expense restore to their original conditions all paving, curbing,
surfaces, drainage ditches, structures, fences, shrubs, existing or new building surfaces and
appurtenances, and any other items damaged or removed by his operations. Replacement and
repairs shall be in accordance with good construction practice and shall match materials
employed in the original construction of the item and shall be to the satisfaction of the Architect
and/or Engineer.

30. MAINTENANCE OF EXISTING UTILITIES AND LINES

A.

The locations of all piping, conduits, cables, utilities and manholes existing, or otherwise, that
comes within the contract construction site, shall be subject to continuous uninterrupted service
with no other exception than the Owner of the utilities permission to interrupt same temporarily.

Utilities and lines, where known, are indicated on the drawings. Locations and sizes are
approximate. Prior to any excavation being performed, the Contractor shall ascertain that no
utilities or lines are endangered by new excavation. Exercise extreme caution in all excavation
work.

Cutting into existing utilities and services where required shall be done in coordination with and
only at times designated by the Owner of the utility.

The Contractor shall repair to the satisfaction of the Engineer, any surfaces or subsurface
improvements damaged during the course of the work, unless such improvement is shown to be
abandoned or removed.

Protect all new or existing lines from damage by traffic, etc. during construction. Repairs or
replacement of such damage shall be at the sole expense of the party responsible.

31. CUTTING AND PATCHING

A.

B.

The Contractor shall provide his own cutting and patching necessary to install his work.
Patching shall match adjacent surfaces and shall be to the satisfaction of the Architect and
Engineer.

No structural members shall be cut without the approval of the Engineer and all such cutting
shall be done in a manner directed by him.

32. CURBS, PLATES, ESCUTCHEONS & AIR TIGHT PENETRATIONS

A.

Escutcheon plates shall be provided for all pipes and conduit passing thru walls, floors and
ceilings. Plates shall be nickel plated, of the split ring type, of size to match the pipe or conduit.
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Where plates are provided for pipes passing thru sleeves which extend above the floor surface,
provide deep recessed plates to conceal the pipe sleeves.

B. Seal all duct, pipe, conduit, etc., penetrations through walls and floors air tight. If wall or floor
assembly is rated then use similarly rated sealing method.

33. WEATHERPROOFING

A. Where any work pierces waterproofing including waterproof concrete, the method of installation
shall be as approved by the Engineer before work is done. The Contractor shall furnish all
necessary sleeves, caulking and flashing required to make openings permanently watertight.

34. OPERATING INSTRUCTIONS, MAINTENANCE MANUALS AND PARTS LISTS

A. Upon completion of all work tests, the Contractor shall instruct the Owner or his
representative(s) fully in the operations, adjustment and maintenance of all equipment furnished.
The time and a list of representatives required to be present will be as directed by the Engineer.
Turn over all special wrenches, keys, etc., to the owner at this time.

B. The Contractor shall furnish three (3) complete bound sets for delivery to the Engineer of
typewritten and/or blueprinted instructions for operating and maintaining all systems and
equipment included in this contract prior to substantial completion. All instructions shall be
submitted in draft, for approval, prior to final issue. Manufacturer's advertising literature or
catalogs alone will not be acceptable for operating and maintenance instructions.

C. The Contractor, in the instructions, shall include a preventive maintenance schedule for the
principal items of equipment furnished under this contract and a detailed, parts list and the name
and address of the nearest source of supply.

D. The Contractor shall frame under Lexan in the main mechanical room all temperature control
diagrams and all piping diagrams.

35. ELECTRICAL CONNECTIONS

A. The Contractor shall furnish and install all (1) temperature control wiring; (2) equipment control
wiring and (3) interlock wiring. The Contractor shall furnish and install all power wiring
complete from power source to motor or equipment junction box, including power wiring thru
starters, and shall furnish and install all required starters not factory mounted on equipment.

B. The Contractor shall, regardless of voltage, furnish and install all temperature control wiring and
all associated interlock wiring, all equipment control wiring and conduit for the equipment that
the Contractor furnishes. He may, at his option, employ at his own expense, the Electrical
Contractor to accomplish this work.

C. After all circuits are energized and completed, the Contractor shall be responsible for all power

wiring, and all control wiring shall be the responsibility of the Contractor. Motors and
equipment shall be provided for current characteristics as shown on the drawings.
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D. The Contractor shall furnish motor starters of the type and size required by the manufacturer for
all equipment provided by him, where such starters are necessary. Starters shall have overloads
for each phase.

36. FINAL CONNECTIONS TO EQUIPMENT

A. The Contractor shall finally connect to mechanical services, any terminal equipment, appliances,
etc., provided under this and other divisions of the work. Such connections shall be made in
strict accord with current codes, safety regulations and the equipment manufacturer’s
recommendations. Ifin doubt, contact the Engineers prior to installation.

37. REQUIRED CLEARANCE FOR ELECTRICAL EQUIPMENT

A. The NEC has specific required clearances above, in front, and around electrical gear, panels etc.
The Contractor shall not install any piping, ductwork, etc., in the required clearance. If any
appurtenance is located in the NEC required clearance, it shall be relocated at no additional cost.

38. INDEMNIFICATION

A. The Contractor shall hold harmless and indemnify the Engineer, employees, officers, agents and
consultants from all claims, loss, damage, actions, causes of actions, expense and/or liability
resulting from, brought for, or on account of any personal injury or property damage received or
sustained by any person, persons, (including third parties), or any property growing out of,
occurring, or attributable to any work performed under or related to this contract, resulting in
whole or in part from the negligence of the Contractor, any subcontractor, any employee, agent
or representative.

39. HAZARDOUS MATERIALS

A. The Contractor is hereby advised that it is possible that asbestos and/or other hazardous materials
are or were present in this building(s). Any worker, occupant, visitor, inspector, etc., who
encounters any material of whose content they are not certain shall promptly report the existence
and location of that material to the Contractor and/or Owner. The Contractor shall, as a part of
his work, ensure that his workers are aware of this potential and what they are to do in the event
of suspicion. He shall also keep uninformed persons from the premises during construction.
Furthermore, the Contractor shall ensure that no one comes near to or in contact with any such
material or fumes therefrom until its content can be ascertained to be non-hazardous.

B. CMTA, Inc., Consulting Engineers, have no expertise in the determination of the presence of
hazardous materials. Therefore, no attempt has been made by them to identify the existence or
location of any such material. Furthermore, CMTA nor any affiliate thereof will neither offer
nor make any recommendations relative to the removal, handling or disposal of such material.

C. If the work interfaces, connects or relates in any way with or to existing components which

contain or bear any hazardous material, asbestos being one, then, it shall be the Contractor's sole
responsibility to contact the Owner and so advise him immediately.
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The Contractor by execution of the contract for any work and/or by the accomplishment of any
work thereby agrees to bring no claim relative to hazardous materials for negligence, breach of
contract, indemnity, or any other such item against CMTA, its principals, employees, agents or
consultants. Also, the Contractor further agrees to defend, indemnify and hold CMTA, its
principals, employees, agents and consultants, harmless from any such related claims which may
be brought by any subcontractors, suppliers or any other third parties.

TRAINING AND RELATED SUBMITTALS

Contractor shall provide classroom and in the field training for each type and/or model of equipment
installed. Training shall be led by qualified factory certified technician. Contractor shall submit a request
to schedule training sessions a minimum of two weeks inadvance.

Systems/Components which require owner training. The training shall be accomplished by a factory
trained representative. Unless noted otherwise, include (8) hours minimum for each system described
here-in. Each equipment representative shall be represented wherever their equipment is used.

Chilled and Hot Water Piping Systems

Water heaters

Lighting

Controls including all sequences, hardware, software, etc.

Instruction Program: Submit outline of instructional program for demonstration and training, including a
schedule of proposed dates, times, length of instruction time, and instructors' names for each training
module. Include learning objective and outline for each training module.

At completion of training, submit two complete training manual(s) for Owner's use.
Qualification Data: For facilitator, instructor and photographer.

Attendance Record: For each training module, submit list of participants and length of instruction time.
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£ CMTA

Phone: 859 253-0892

Fax: 859 231-8357

XNCR20

The following is CMTA’s guide for Division 20-25 required information relative to the Schedule of
Values. Please utilize all items that pertain to this project and add any specialized system as required. A
thorough and detailed schedule of values will allow for fair and equitable Pay Application approval and
minimize any discrepancies as to the status of the job.

DIVISION 20-25 - MECHANICAIL Field Representative:

Project Engineer:

Description of Work

Scheduled Value

Labor

Material

Shop Drawings

Mobilization/Permits

Demolition

Plumbing Inspections

Plumbing Shop Drawings

Domestic Water Piping

Domestic Water Insulation

Gas Piping Interior

HVAC Sheet Metal

Water Heaters

Pumps & Assoc. Equipment

Insulation

Controls

Air Balance

Water Balance

Boiler Inspection

GENERAL PROVISIONS -MECHANICAL
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Hydronic Piping

Factory Start-Up Reports

Owner Training

Record Drawings

O & M Manuals

Punchlist/Closeout

Controls Check-out

END OF SECTION 200100
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SECTION 200200- SCOPE OF THE MECHANICAL WORK
1. GENERAL
A. The Mechanical work for this Contract shall include all labor, materials, equipment, fixtures,
excavation, backfill and related items required to completely install, test, place in service and
deliver to the Owner the complete mechanical systems in accordance with the accompanying
plans and all provisions of these specifications. This work shall primarily include, but is not
necessarily limited to the following:
(1) Interior domestic hot, cold and recirculating hot water system.
(2) All plumbing equipment
(3) Hydronic Piping and pumping
(4) Access Doors
(5) Chiller Service
(6) Chemical Treatment
(7) All insulation associated with mechanical systems.
(8) Complete balancing of air and water systems.

(9) Complete natural gas piping systems.

(10) All applicable services and work specified in Section 200100; General Provisions -
Mechanical.

(11) All specified or required control work.
(12) Provide all required motor starters, etc. not provided under the electrical sections.
(13) One year guarantee of all mechanical equipment, materials and workmanship.

(14) Thorough instruction of the owner’s maintenance personnel in the operation and
maintenance of all mechanical equipment.

(15) Thorough coordination of the installation of all piping, equipment and any other material
with other trades to ensure that no conflict in installation.

(16) Approved supervision of the mechanical work.

(17) Excavation, backfilling, cutting, patching, sleeving, concrete work, etc., required to construct
the mechanical systems.
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(18) Prior to submitting a bid, the Contractor shall contact all serving utility companies to
determine exactly what each utility company will provide and exactly what is required of the
Contractor and shall include such requirements in his base bid.

(19) Procurement of all required permits and inspections, including fees for all permits and
inspection services and submission of final certificates of inspection to the Engineers

(Plumbing, Boiler, etc.).

(20) All necessary coordination with gas companies, etc., to ensure that work, connections, etc.,
that they are to provide is accomplished.

(21) Factory start-up of all major equipment and submission of associated factory start-up reports

to the Engineer.

END OF SECTION 200200
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SECTION 200300 - SHOP DRAWINGS, DESCRIPTIVE LITERATURE, MAINTENANCE
MANUALS, PARTS LISTS, SPECIAL KEYS & TOOLS

1. GENERAL

A.

The Contractor's attention is directed also to the General and Special Conditions and Section
200100 - General Provisions - Mechanical as well as to all other Contract Documents as they
may apply to his work.

The Contractor shall prepare and submit to the Engineer, through the General Contractor and the
Architect (where applicable) within thirty (30) days after the date of the Contract, a minimum of
seven (7) copies of all shop drawings, certified equipment drawings, installation, operating and
maintenance instructions, samples, wiring diagrams, etc. on all items of equipment specified
hereinafter.

Submittal data shall include specification data including metal gauges, finishes, accessories, etc.
Also, the submittal data shall include certified performance data, wiring diagrams, dimensional
data, and a spare parts list. Submittal data shall be reviewed by the Engineer before any
equipment or materials is ordered or any work is begun in the area requiring the equipment.

It shall be noted that review of shop drawings by the Engineer applies only to conformance with
the design concept of the project and general compliance with the information given in the
contract documents. In all cases, the Contractor alone shall be responsible for furnishing the
proper quantity of equipment and/or materials required, for seeing that all equipment fits the
available space in a satisfactory manner and that piping, electrical and all other connections are
suitably located.

The Engineers review of shop drawings, schedules or other required submittal data shall not
relieve the Contractor from responsibility for: adaptability of the item to the project; compliance
with applicable codes, rules, regulations and information that pertains to fabrication and
installation; dimensions and quantities; electrical characteristics; and coordination of the work
with all other trades involved in this project. Any items that differ from the Drawings or
Specifications shall be flagged by the Contractor so the Engineer will be sure to see the item. Do
not rely on the Engineer to “catch” items that do not comply with the Drawings or Specifications.
The Contractor is responsible for meeting the Drawings and Specification requirements,
regardless of whether or not something does not get caught by the Contractor or Engineer during
shop drawing reviews.

Equipment shall not be ordered and no final rough-in connections, etc., shall be accomplished
until reviewed equipment shop drawings are in the hands of the Contractor. It shall be the
Contractor's responsibility to obtain reviewed shop drawings and to make all connections, etc. in
the neatest and most workmanlike manner possible. The Contractor shall coordinate with all the
other trades having any connections, roughing-in, etc. to the equipment.

If the Contractor fails to comply with the requirements set forth above, the Engineer shall have
the option of selecting any or all items listed in the Specifications or on the drawings; and the
Contractor shall be required to furnish all materials in accordance with this list.
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H. Colors for equipment in other than mechanical spaces shall be selected from the Manufacturer's
standard and factory optional colors. Color samples shall be furnished with the shop drawing
submission for such equipment.

I.  Shop Drawing Submittals

(1) All items listed in the schedules shall be submitted for review in a tabular form similar to the
equipment schedule.

(2) All items submitted shall be designated with the same identifying tag as specified on each
sheet.

(3) Any submittals received in an unorganized manner without options listed and with
incomplete data will be returned for resubmittal.

2. SHOP DRAWINGS

Shop Drawings, descriptive literature, technical data and required schedules shall be submitted on the
following:

Duct Insulation Chemical Treatment
Pipe Insulation Piping
Water Heaters

(1) Pumps and Circulators

3. SPECIAL WRENCHES, TOOLS, ETC.
(1) The Contractor shall furnish, along with equipment provided, any special wrenches or tools
necessary to dismantle or service equipment or appliances installed under the Contract.
Wrenches shall include necessary keys, handles and operators for valves, cocks, hydrants,
etc. A reasonable number of each shall be furnished.
4. BALANCE REPORTS
A. Upon substantial completion of the project, the Contractor shall submit to the Engineers four (4)

bound copies of the Certified Air and Hydronic Balance Report.

END OF SECTION 200300
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SECTION 200400 - DEMOLITION AND SALVAGE
1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work.
Attention is also directed to all other sections of the Contract Documents which affect the work
of this section and which are hereby made a part of the work specified in this section.

2. DEMOLITION

A. INTENT

It is the intent of this section to completely remove all components of any existing mechanical
system no longer in use that will be open to view in, or will interfere with the operations of the
completed building, or which will, in any way, interfere with project construction. Components
of the existing mechanical systems which do not meet the above criteria, may be abandoned in
place in a safe, workmanlike, code approved manner.

B. PLUMBING

(1) All existing piping not to be reused, shall be removed when located in accessible chases,
accessible ceiling spaces, crawl spaces, mechanical rooms, exposed, etc.

(2) Unless otherwise indicated, the Contractor shall be responsible for patching and repairing all
holes, etc. in the ceilings, walls, and floors where plumbing piping is removed.

(3) All lines abandoned in place shall be made safe in compliance with the Kentucky Plumbing
Code.

C. HVAC

(1) Remove from the project area all piping not to be reused and hangers, specialties, etc. that
are accessible or that become accessible during construction and/or interfere in any way with
any part of the construction or would be exposed in the completed building.

(2) Remove all temperature controls and related items that are accessible or become accessible
during construction.

(3) Remove all existing heating and ventilating equipment not indicated to be reused from the
building.

(4) The Contractor shall be responsible for the removal and/or relocation of any HVAC piping,
equipment, fittings, valves, etc. which may, in the course of construction, interfere with the
installation of any new and/or relocated Architectural, Structural, Mechanical or Electrical
Systems at no increase in the contract price.
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(5) Unless otherwise indicated, the Contractor shall be responsible for the patching and repairing
of all holes, etc. in the ceiling, wall and floors where HVAC equipment is removed.

(6) Unless otherwise noted, when removing equipment sitting on a concrete pad, also remove the
concrete pad and patch and repair floor to match adjacent surfaces.

3. SALVAGE
A. It is the intent of this section to deliver to the owner all components of any mechanical system
which may be economically reused by him. The Contractor shall make every effort to remove

reusable components without damage and deliver them to a location designated by the Owner.

B. Components to be delivered to the owner shall be specifically identified by the owner’s
representative prior to beginning the demolition.

C. Other items become the property of the Contractor and are to be removed from the site.

D. The hydronic pumps being removed from the basement shall be set on the building loading dock
off the first floor to be turned over to the owner. Coordinate the timing of this so the pumps do
not sit on the loading dock overnight.

E. A number of valves are being removed from the system to be replaced. Keep five of each size to

turn over to the Owner. These shall be stored in Wing B Basement.

END OF SECTION 200400
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SECTION 200500 - COORDINATION AMONG TRADES, SYSTEMS INTERFACING AND
CONNECTION OF EQUIPMENT FURNISHED BY OTHERS

1. COORDINATION

A.

The Contractor is expressly directed to read the General Conditions and all detailed sections of
these specifications for all other trades and to study all drawings applicable to his work,
including Architectural and Structural drawings, to the end that complete coordination between
trades will be affected. Special attention shall be given to the points where ducts or piping must
cross other ducts or piping, where lighting fixtures must be recessed in ceilings, and where ducts,
piping and conduit must fur into walls, soffits, columns, etc. It shall be the responsibility of the
Contractor to leave the necessary room for other trades. No extra compensation will be allowed
to cover the cost of removing piping, conduit, ducts, etc., or equipment found encroaching on
space required by others.

. The Contractor shall be responsible for coordination with the Electrical trade to ensure that he

has made provision for connections, operational switches, disconnect switches, fused
disconnects, etc. for electrically operated equipment provided under this division of the
specifications, or called for on the plans.

If any discrepancies occur between accompanying drawings and these specifications and
drawings and specifications covering other Contracts, each trade shall report such discrepancies
to the Architect far enough in advance so that a workable solution can be presented. No extra
payment will be allowed for relocation of piping, ductwork, conduit, and equipment not installed
in accordance with the above instructions, and which interfered with work and equipment of
other trades.

In all areas where air diffusers and lighting fixtures are to be installed, the Contractor shall
coordinate their respective construction and installations so as to provide combined symmetrical
arrangements.

2. INTERFACING

The Contractor shall ensure that coordination is affected relative to interfacing of systems. Some
interface points are (but not necessarily all):

A.

B.

Connection of Domestic Water System to water service mains.

Connection of Natural Gas System to natural gas service.

Connection of all controls to equipment.

Electrical power connections to electrically operated (or controlled) equipment.

(1) RECORD DRAWINGS - Each Contractor shall ensure that any deviations from the
Coordination Drawings are recorded as they occur, in red erasable pencil on Coordination
Drawings kept at the jobsite. Upon completion of a particular phase, the Mechanical
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Contractor shall incorporate all field deviations into the Coordination Drawings to be
utilized as Record Drawings. The Engineer shall review the Record Documents from
time to time to ensure compliance with this specification. Compliance shall be a
contingency of final payment. Pay particular attention to the location of under floor
sanitary and water lines, shut-off valves, cleanouts and other appurtenances important to
the maintenance and operation of Mechanical Systems. Also, pay particular attention to
Deviations in the Control Systems and all exterior utilities. Keep information in a set of
drawings set aside at the job site especially for this purpose. The Record Drawings shall
be distributed electronically (on CD) to the Owner and Engineer for their Records.

END OF SECTION 200500
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SECTION 201100 - SLEEVING, CUTTING, PATCHING AND REPAIRING

1.

GENERAL

A.

The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work.
Attention is also directed to all other sections of the Contract Documents which affect the work
of this section and which are hereby made a part of the work specified in this section.

The Contractor shall be responsible for all openings, sleeves, trenches, etc., that he may require
in floors, roofs, ceilings, walls, etc., and shall coordinate all such work with the General
Contractor and all other trades. Coordinate with the General Contractor, any openings which he
is to provide before submitting a bid proposal in order to avoid conflict and disagreement during
construction. Improperly located openings shall be reworked at the expense of the Contractor.

The Contractor shall plan his work ahead and shall place sleeves, frames or forms through all
walls, floors and ceilings during the initial construction, where it is necessary for piping,
ductwork, conduit, etc., to go through; however, when this is not done, the Contractor shall do all
cutting and patching required for the installation of his work, or he shall pay other trades for
doing this work when so directed by the Engineer. Any damage caused to the buildings by the
workmen of the responsible Contractor must be corrected or rectified by him at is own expense.

The Contractor shall notify other trades in due time where he will require openings or chases in
new concrete or masonry. He shall set all concrete inserts and sleeves for his work. Failing to
do this, he shall cut openings for his work and patch same as required at his own expense.

The Contractor shall be responsible for properly shoring, bracing, supporting, etc., any existing
and/or new construction to guard against cracking, settling, collapsing, displacing or weakening
while openings are being made. Any damage occurring to the existing and/or new structures, due
to failure to exercise proper precautions or due to action of the elements shall be promptly and
properly made good to the satisfaction of the Engineer.

All work improperly done or not done at all as required by the Mechanical Trades in this section,
will be performed by the Contractor at the direction of the trade whose work is affected.

2. SLEEVES, PLATES AND ESCUTCHEONS

A.

The Contractor shall provide and locate all sleeves and inserts required for his work before the
floors and surface being penetrated are built, otherwise the Contractor shall core drill for pipes
where sleeves and inserts were not installed, or where incorrectly located. Core drilling is the
only acceptable alternative to sleeves. Do not chisel openings. Where sleeves are placed in
exterior walls or in slabs on grade, the space between the pipe or conduit and the sleeves shall be
made completely and permanently water tight.

Pipe that penetrates fire and/or smoke rated assemblies shall have sleeves installed as required by
the manufacturer of the rating seal used.
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C.

D.

E.

At all other locations either pipe sleeves or core drilled openings are acceptable.
Where thermal expansion does not occur, the wall may be sealed tight to the pipe or insulation.

Insulation, that requires a vapor barrier (i.e., cold water), must be continuous through the
sleeve/cored hole. For other piping, insulation may stop on either side of the sleeve.

Sleeves shall be constructed of 24-gauge galvanized sheet steel with lock seam joints or Schedule
40 pipe. Sleeves in floors shall extend 1" above finished floor level.

Fasten sleeves securely in floors, walls, so that they will not become displaced when concrete is
poured or when other construction is built around them. Take precautions to prevent concrete,
plaster or other materials being forced into the space between pipe and sleeve during
construction.

In all areas where ducts are exposed and ducts pass thru floors, the opening shall be surrounded
by a 4-inch-high by 3-inch-wide concrete curb.

Escutcheon plates shall be provided for all pipes and conduit passing thru walls, floors and
ceilings. Plates shall be nickel plated, of the split ring type, of size to match the pipe or conduit.
Where plates are provided for pipes passing thru sleeves which extend above the floor surface,
provide deep recessed plates to conceal the pipe sleeves.

3. CUTTING

A.

All rectangular or special shaped openings in plaster, stucco or similar materials, including
gypsum board, shall be framed by means of plaster frames, casing beads, wood or metal angle
members as required. The intent of this requirement is to provide smooth even termination of
wall, floor and ceiling finishes as well as to provide a fastening means for grilles, diffusers,
lighting fixtures, etc.

Mechanical, plumbing, contractors shall coordinate all openings in new and existing masonry
walls with the General Contractor; and, unless otherwise indicated on the Architectural drawings,
provide lintels for all openings required for the work (Louvers, wall boxes, exhaust fans, etc.).
Lintels shall be sized as follows:

(1) New Openings under 48" in width: Provide one 3-1/2"x3-1/2"x3/8" steel angle for each 4"
of masonry width. Lintel shall have 8" bearing on either side.

No cutting is to be done at points or in a manner that will weaken the structure and unnecessary
cutting must be avoided. If in doubt, contact the Engineer.

Pipe openings in slabs and walls shall be cut with core drill. Hammer devices will not be
permitted. Edges of trenches and large openings shall be scribe cut with a masonry saw.

4. PATCHING AND REPAIRING
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A.

Patching and repairing made necessary by work performed under this division shall be included
as a part of the work and shall be done by skilled mechanics of the trade or trades for work cut or
damaged, in strict accordance with the provisions herein before specified for work of like type to
match adjacent surfaces and in a manner acceptable to the Engineer.

Where portions of existing lawns, shrubs, paving, etc. are disturbed for installation of work of
this Division, such items shall be repaired and/or replaced to the satisfaction of the Engineer.

Where the installation of conduit, ducts, piping, etc. requires the penetration of fire or smoke
rated walls, ceilings or floors, the space around such conduit, duct, pipe, etc., shall be tightly
filled with an approved non-combustible fire insulating material satisfactory to maintain the
rating integrity of the wall, floor or ceilings affected.

Where ducts penetrate fire rated assemblies, fire dampers shall be provided with an appropriate
access door.

Stainless steel collars shall be provided around all ducts, large pipes, etc., at all wall penetrations;
both sides.

Where ducts, pipes, and conduits pass through interior or exterior walls, the wall openings shall
be sealed air tight. This shall include sealing on both sides of the wall to ensure air does not
enter or exit the wall cavity. This is especially critical on exterior walls where the wall cavity
may be vented to the exterior.

END OF SECTION 201100
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SECTION 201300 - PIPE, PIPE FITTINGS AND PIPE SUPPORT

1.

GENERAL

A.

The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work.
Attention is also directed to all other sections of the Contract Documents which affect the work
of this section and which are hereby made a part of the work specified in this section.

When a pipe size is not indicated, the Contractor shall request the pipe size from the Engineers.
All piping shall be installed straight and true, parallel or perpendicular to the building
construction. Piping shall be installed so as to allow for expansion without damage to the
building finishes, structure, pipe, equipment, etc., use offsets, U-bends or expansion joints as
required. Where a section of piping is not indicated but is obviously required for completion of
the system, the Contractor shall provide same at no additional cost to the project. No mitered
joints or field fabricated pipe bends shall be accepted. Pipe shall clear all windows, doors,
louvers and other building openings.

All pipe shall be supported in a neat and workmanlike manner and wherever possible, parallel
runs of horizontal piping shall be grouped together on trapeze type hangers. Vertical risers shall
be supported at each floor line with approved steel pipe riser clamps. The use of wire or
perforated metal to support pipes will not be permitted. Hanging pipes from other pipes shall not
be permitted. Spacing of pipe supports shall not exceed eight feet for pipes up to 1-1/4 inches
and ten feet on all other piping. Small vertical pipes (1 inch and less) shall be bracketed to walls,
structural members, etc. at four (4) foot intervals so as to prevent vibration or damage by
occupants. Insulated piping shall be supported on a rigid insulation block at each hanger so as to
prevent crushing of insulation by hangers. Hangers shall pass completely around the insulation
jacket and a steel protective saddle shall be applied to prevent compression of the insulation.
(Refer to Specifications Section entitled INSULATION-MECHANICAL).

Where piping rests directly on a hanger, clip, bracket or other means of support, the support
element shall be of the same material as the pipe, (e.g., copper to copper, ferrous to ferrous, etc.)
or shall be electrically isolated one from the other so as to prevent pipe damage by electrolysis.
Pay particular attention and do not allow copper pipe to rest on ferrous structural members,
equipment, etc. without electrolytic isolation.

In general, piping shall be installed concealed except in Mechanical, Janitor Rooms, etc. unless
otherwise indicated, and shall be installed underground or beneath concrete slabs only where
indicated. All lines at ceilings shall be held as high as possible and shall run so as to avoid
conflicts with other trades, and to facilitate the Owner's use and maintenance. Location of pipe
in interior partitions shall be carefully coordinated with whoever will construct the partitions
after the piping is in place. Where exposed risers occur, they shall be kept as close to walls as
possible.

Installation of pipe shall be in such a manner as to provide complete drainage of the system
toward the source. Drain valves shall be provided at all drainage points on pipes. Drain valves
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shall be 1/2" size gate type with 3/4" hose thread end and vacuum breaker. Label each drain
valve.

G. All hot and cold-water piping shall be kept a sufficient distance apart so as to prevent heat
transfer between them. Cold water piping shall also be kept apart from refrigerant hot gas lines.

H. Piping carrying water or other fluids subject to freezing shall not be installed in locations subject
to freezing; if in doubt, consult Engineer.

I. Piping for all drainage systems shall be installed to permit flow, trapping, and venting in accord
with current codes and sound practice.

J. Nipples shall be of the same material, composition and weight classification as pipe with which
installed.

K. Where piping is not indicated on the plans, but is obviously or apparently required, contact the
Engineers prior to submission of a bid proposal.

L. Pay particular attention to conflict of piping with other work. Do not install until conflict is
resolved. If necessary, contact Engineers.

M. Piping materials in each system shall, to the extent practicable, be of the same material. Frequent
changes of material (for example, from copper to steel) shall be avoided and in no case, shall be
accomplished without use of insulating unions and permission of the Engineers.

N. Apply approved pipe dope (for service intended) to all male threaded joints. Pay particular
attention to dope for fuel gas lines. The dope shall be listed for such use.

O. All piping shall be capped or plugged during erection as required to keep clean and debris and
moisture free.

P. The entire domestic hot, cold and recirculating hot water piping system shall be sterilized in
strict accord with requirements of the Department of Health Codes, Rules and Regulations for
the State which the work is being accomplished in.

Q. Provide expansion joints where shown on the plans and where required by good practice.
Expansion joints shall be guided and anchored in accordance with the recommendations of the

Expansion Joint Manufacturer's Association.

R. Where piping penetrates interior or exterior walls, the wall shall be sealed air tight. Refer to the
sleeving, cutting, patching and repairing section of the specifications for additional requirements.

2. UNIONS AND FLANGES AND WELDED TEES
A. Screwed unions, soldered unions or bolted flanges shall be provided as required to permit

removal of equipment, valves and piping accessories from the piping system. Keep adequate
clearances for coil removal, rodding, tube replacement, motor lubrication, filter replacement, etc.
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Flanged joints shall be assembled with appropriate flanges, gaskets and bolting. Gaskets for
steam piping systems shall be flexitalic spiral wound type. The clearance between flange faces
shall be such that the connections can be gasketed and bolted tight without imposing undue strain
on the piping system.

Dielectric insulating unions or couplings shall be used wherever the adjoining materials being
connected are of dissimilar metals such as connections between copper and steel pipe.

Tee connections for welded pipe shall be made up with welding fittings. Where the size of the
side outlet is such that a different connection technique than on the run is required, a weldolet,
sockolet, or threadolet type fitting may be used for the branch in place of reducing tees only
where the branch is 2/3 the run size or smaller.

3. SPECIFICATIONS STANDARDS

All piping and material shall be new, made in the United States and shall conform to the following
minimum applicable standards:

A.

B.

C.

H.

Steel pipe; ASTM A-120, A-53 Grade A, A-53 Grade B.

Copper tube; Type K, L, M; ASTM B88-62; Type DWV ASTM B306-62.
Cast iron soil pipe; ASA A-40.1 and CS 188-59.

Cast iron drainage fittings; ASA B16.12.

Welding fittings; ASA B16.9.

Cast brass and wrought copper fittings; ASA B16.18.

Cast brass drainage fittings; ASA B16.23.

Solder; Handy and Harmon, United Wire and Supply; Air Reduction Co. or equivalent.

4. PITCH OF PIPING

All piping systems shall be installed so as to drain to a low point. Certain minimum pitches shall be
required for this drainage. For proper flow and/or for proper operation, the following pitches shall be
required:

A.

B.

Interior Soil, Waste and Vent Piping:
1/4 inch per foot in direction of flow where possible but in no case less than 1/8" per foot.
All Other Lines:

Provide ample pitch to a low point to allow 100 percent drainage of the system.
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5. PIPING MATERIAL

The piping is being bid with two options for the Owner to select from. This will impact both
the plumbing domestic water piping and the hydronic dual temperature (CHWS/CHWR)
supply and return piping. The preference is for each Contractor to bid both pipe options. The
Contract may choose to only bid one option or their other. The Owner will review the bids and
will select the low bid from one of the two options, which may not be the low overall bid.
Option 1- All hydronic piping will be welded steel or copper piping. Plumbing piping will all
be copper piping.

Option 2. Hydronic mains and risers will be welded steel and copper piping. After the valves
in the risers, the piping shall be PEX piping. The domestic water piping in this option shall be
copper in the main mechanical room in the basement. The piping mains and risers shall be
Manufacturer’s or Uponor PP-RCT piping to the valves with branch piping off the risers being
PEX piping. The hot water return line shall be PEX. PPRCT piping may not be used for hot
water recirculation piping.

A. Soil, Waste and Vent Piping (Above Slab)

(1) Service weight hubless cast iron pipe. Bands shall be heavy duty band with extra width for
lateral support. Each coupling shall include a minimum of four bands.

(2) Service weight cast iron hub and spigot piping with compression gasket joints.

(3) Schedule 40 galvanized steel piping with screwed ends and cast-iron drainage pattern fittings
for piping 2" and less in size. Provide pipe adapters for connector of cast iron pipe at slab.

(4) Type DWV copper drainage piping with cast bronze drainage pattern fittings with solder
joints.

B. Natural Gas Piping — Interior

(1) Schedule 40 black steel pipe with malleable iron threaded fittings for pipe sizes 2" and
smaller.

(2) Schedule 40 black steel pipe with wrought steel buttwelded fittings for pipe sizes 2-1/2" and
larger.

(3) Where gas pressure is 5 psi or greater, piping shall be schedule 40 black steel pipe with
wrought steel buttwelded fittings.

(4) Gas piping on the roof shall have expansion loops on all piping runs 75 feet or greater.
NOTES:

(1) All gas piping shall be installed per NFPA 54.
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(2) Unions or valves shall not be installed in an air plenum.

(3) Piping below slab must be sleeved and vented.

(4) Piping installed in concealed locations shall not have mechanical joints.

C. Domestic Cold, Hot and Recirculating Hot Water Piping (Above Slab)

(1) Type "L" hard copper tubing with wrought copper fittings with lead free solder equivalent in

performance to 95/5. (Maximum lead content of solder and flux is 2%).

(2) Option 2 only- Optional 3” and Smaller - “Pex” Domestic Water Piping: Piping shall be

PEX-a (Engel-Method Crosslinked Polyethylene) Piping: ASTM F 876/877 by Uponor. PEX-
a Fittings: elbows, adapters, couplings, plugs, tees and multi-port tees (1/2 inch through

3 inch nominal pipe size): ASTM F1960 cold-expansion fitting manufactured from the
following material types:

UNS No. C69300 Lead-free (LF) Brass.

20% glass-filled polysulfone as specified in ASTM D 6394.

Unreinforced polysulfone (group 01, class 1, grade 2) as specified in ASTM D 6394.
Polyphenylsulfone (group 03, class 1, grade 2) as specified in ASTM D 6394.

Blend of polyphenylsulfone (55-80%) and unreinforced polysulfone (rem.) as specified in
ASTM D 6394.

Reinforcing cold-expansion rings shall be manufactured from the same source as PEX-a
piping manufacturer and marked "F1960".

PEX-to-Metal Transition Fittings:

Manufacturers: Provide fittings from the same manufacturer of the piping.

Threaded Brass to PEX-a Transition: one-piece brass fitting with male or female threaded
adapter and ASTM F 1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.
Brass Sweat to PEX-a Transition: one-piece brass fitting with sweat adapter and ASTM F
1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.

PEX-a to Flange Transition: two-piece brass fitting with lead-free ProPEX adapter and steel
flange conforming to ASME B 16.5.

Pex Storage: Store PEX tubing indoors, in cartons or under cover to avoid dirt or foreign
material from entering the tubing. Do not expose PEX tubing to direct sunlight for more than six
months. If construction delays are encountered, cover the tubing that is exposed to direct
sunlight. Piping manufacturer and contractor shall be responsible for adjusting piping sizes for
increased wall thickness

(3) Option 2 Only Manufacturer’s or Uponor PPRCT Ping

a. General
1) Summary
(a) This Section specifies the water distribution piping system, including
potable cold, hot water piping including associated fittings, and
specialties within the building.
2) Referenced Documents
(a) ASTM F 2389-16 - Standard Specification for Pressure-rated
Polypropylene (PP) Piping Systems

PIPE, PIPE FITTINGS 201300-5



NKU Callahan Hall XNCR20
Selective Renovation

(b) CSA B137.11 - Polypropylene (PP-R) Pipe and Fittings for Pressure
Applications

(c) NSF/ANSI 14 — Plastic Piping System Components and Related
Materials

(d) NSF/ANSI 61 — Drinking Water Systems Components — Health Effects

3) Submittals

(a) Material submittal booklet naming each product to be used identified by
manufacturer and product number, in accordance with Section
XXXXXX.

4) Quality Assurance

(a) Material shall be certified by NSF International as complying with NSF
14, NSF 61, and ASTM F 2389 or CSA B137.11.

(b) Material shall comply with manufacturers specifications.

(c) Special Engineered products shall be certified by NSF International as
complying with NSF 14.

b. Products
1) Pipe and Piping Products

(a) Pipe shall be manufactured from a PP-R resin meeting the short-term
properties and long-term strength requirements of ASTM F 2389. The
pipe shall contain no rework or recycled materials except that generated
in the manufacturer's own plant from resin of the same specification
from the same raw material. All pipe shall be made in an extrusion
process. Domestic hot water shall contain a fiber layer (faser) to restrict
thermal expansion. All pipe shall comply with the rated pressure
requirements of ASTM F 2389. All pipe shall be certified by NSF
International as complying with NSF 14, NSF 61, and ASTM F 2389 or
CSA B137.11.

(b) Pipe shall be Manufacturer’s® Green Pipe®, or Green Pipe® MF
(Faser®), or Uponor PP-RCT.

2) Fittings

(a) Fittings shall be manufactured from a PP-R resin meeting the short-term
properties and long-term strength requirements of ASTM F 2389.

(b) Fittings shall be installed according to the manufacturer’s instructions.

3) Warranty

(a) Manufacturer shall warrant pipe and fittings for 10 years to be free of
defects in materials or manufacturing.

(b) Warranty shall cover labor and material costs of repairing and/or
replacing defective materials and repairing any incidental damage
caused by failure of the piping system due to defects in materials or
manufacturing.

4) Valves

(a) Valves shall be manufactured in accordance with the manufacturer’s
specifications and shall comply with the performance requirements of
ASTM F 2389 or CSA B137.11. The valves shall contain no rework or
recycled thermoplastic materials except that generated in the
manufacturer's own plant from resin of the same specification from the
same raw material.
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5) Integration of Manufacturer’s Pipe with Other Systems

(a)

c. Execution

General

i.  When integrating Manufacturer’s piping systems with other
systems or components not made of PP-R (e.g. components not
made of PP-R like valves, pumps, other piping, check valves,
strainers, etc.), take care to ensure the operating parameters for PP-
R will not damage other materials in the system or vice versa.

ii. Verify all parts of the system as compatible with the medium being
carried before installation. Manufacturer’s pipe does not require
treatment to protect it from corrosion. Metals (ferrous and non-
ferrous) in the system may be susceptible to corrosion. Provide
water treatment to protect system metals.

iii. Do not mix Manufacturer’s pipe with other piping systems in
conditions that will cause the other system or components to fail.

1) Piping Applications

(a)

(b)

(©)

(d)
(e)

Installers shall be trained and certified to install the pipe according to
the manufacturer’s guidelines. Contact your local manufacturer’s
representative for training.

Install listed pipe materials and joining methods below in the following

applications:

i.  Aboveground: Polypropylene (PP-R) piping in SDR 7.4, 11, or
17.6 based on the required minimum pressure rating and use
temperature, in accordance with manufacturer’s instructions and
ASTM F2389.

Installation must be accomplished with the proper tools for installing

piping following manufacturer’s instructions.

Install domestic water piping level and plumb.

Install piping indicated to be exposed and piping in equipment rooms

and service areas at right angles or parallel to building walls. Diagonal

runs are prohibited unless specifically indicated otherwise.

2) Fusion Welding of Joints

(2)

(b)
(©)
(d)

Install fittings and joints using socket-fusion, elecrofusion, or butt-
fusion as applicable for the fitting type. All fusion-weld joints shall be
made in accordance with the pipe and fitting manufacturer’s
specifications and product standards.

Fusion-weld tooling, welding machines, and electrofusion devices shall
be as specified by the pipe and fittings manufacturer.

Prior to joining, the pipe and fittings shall be prepared in accordance
with ASTM F 2389 and the manufacturer’s specifications.

Joint preparation, setting and alignment, fusion process, cooling times
and working pressure shall be in accordance with the pipe and fitting
manufacturer’s specifications.

3) Piping Installations

(a)

PIPE, PIPE FITTINGS

Fire stopping shall be provided to both be compatible with the
Manufacturer’s Piping and meet the requirements of ASTM E 814 or
ULC S115, “Fire Tests of Through-Penetration Firestops”. Pipe
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insulations or fire resistive coating shall be removed where the pipe
passes through a fire stop and, if required by the firestop manufacturer,
for 3 inches beyond the firestop outside of the fire barrier.

4) Expansion and Contraction

(a)

Provide expansion and contraction controls, guides and anchors to take
into account the expansion and contraction of the pipe. Provide
expansion loops or offsets as required and as indicated in the
manufacturer’s literature.

i.  While Manufacturer’s MF (faser) piping can absorb most of their
own expansion stresses, this can cause the pipe to bow or bend.

ii. Install anchor points at least every 120 feet.

iii. Install expansion loop or offset between each anchor point.
Expansion device must be able to absorb all of the stresses between
the two anchor points. Refer to manufacturer’s published
instructions, formulas and calculations at
www.manufacturer’s.com.

iv. Non-MF pipes used for hot applications shall have expansion
controls every 30 feet of straight runs.

v. Vertical risers of MF piping shall be anchored at each floor.

vi. Piping 2” and smaller shall have mid-story guides installed to
prevent bowing.

vii. Provide anchor point at branch take-off in vertical riser of MF

piping.

5) Pressure Testing

(@)
(b)

(©

While still accessible all piping shall be pressure/leak tested to the
manufacturer’s standards.

Tests shall be carried out using water, compressed air or a mixture of
the two. The test pressure shall be as indicated in the pressure leak
testing procedures required by the manufacturer.

Any leaks detected shall be repaired at the contractor’s expense by
removing the leaking part and replacing with new parts welded per the
pipe manufacturer’s guidelines. See www.manufacturer’s.com for
additional details and forms.

6) Inspecting and Cleaning

(@)

(b)
(©)

(4) Special Notes:

The pipes shall be flushed with cold water after finishing the
installation. Flush the system until the water runs clear of debris and
dirt.

Inspect and test piping systems following procedures of authorities
having jurisdiction and as specified by the piping system manufacturer.
Clean and disinfect water distribution piping following procedures of
the manufacturer and/or the authority having jurisdiction.

a. Copper and steel piping shall not be mixed in the mechanical room.

PIPE, PIPE FITTINGS
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b. Piping shall meet all State Boiler Code requirements. Pay particular attention to welded
pipe requirements for hot water systems.

D. Hydronic Piping (Hot, Chilled, Condenser)

(1) 2" and Smaller: Schedule 40 black steel pipe with screwed fittings or Type "L" hard copper
tubing with wrought copper fittings and 95/5 solder.

(2) 2-1/2" and Larger: Schedule 40 black steel pipe with 125# welded or flanged joints.
Weldolets may be used for branch line connections to pipe mains. Type "L" hard copper
piping with wrought copper fittings and 95/5 solder may be installed.

(3) Option 2 only- Optional 3” and Smaller - “Pex” Hydronic Water Piping: Piping shall be

PEX-a (Engel-Method Crosslinked Polyethylene) Piping: ASTM F 876/877 by Uponor. PEX-

a Fittings: elbows, adapters, couplings, plugs, tees and multi-port tees (1/2 inch through

3 inch nominal pipe size): ASTM F1960 cold-expansion fitting manufactured from the

following material types:

UNS No. C69300 Lead-free (LF) Brass.

20% glass-filled polysulfone as specified in ASTM D 6394.

Unreinforced polysulfone (group 01, class 1, grade 2) as specified in ASTM D 6394.

Polyphenylsulfone (group 03, class 1, grade 2) as specified in ASTM D 6394.

e Blend of polyphenylsulfone (55-80%) and unreinforced polysulfone (rem.) as specified in
ASTM D 6394.

e Reinforcing cold-expansion rings shall be manufactured from the same source as PEX-a
piping manufacturer and marked "F1960".

PEX-to-Metal Transition Fittings:

e Manufacturers: Provide fittings from the same manufacturer of the piping.

e Threaded Brass to PEX-a Transition: one-piece brass fitting with male or female threaded
adapter and ASTM F 1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.

e Brass Sweat to PEX-a Transition: one-piece brass fitting with sweat adapter and ASTM F
1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring.

e PEX-a to Flange Transition: two-piece brass fitting with lead-free ProPEX adapter and steel
flange conforming to ASME B 16.5.

Pex Storage: Store PEX tubing indoors, in cartons or under cover to avoid dirt or foreign
material from entering the tubing. Do not expose PEX tubing to direct sunlight for more than six
months. If construction delays are encountered, cover the tubing that is exposed to direct
sunlight. Piping manufacturer and contractor shall be responsible for adjusting piping sizes for
increased wall thickness

(4) Special Notes:

a. Dielectric unions shall be provided at all connections of dissimilar materials.

b. Copper and steel piping shall not be mixed in the mechanical room.
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c. Piping shall meet all State Boiler Code requirements. Pay particular attention to welded

pipe requirements for hot water systems.

END OF SECTION 201300
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SECTION 202100 - VALVES AND COCKS

1. GENERAL

A.

The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work.
Attention is also directed to all other sections of the Contract Documents which affect the work
of this section and which are hereby made a part of the work specified herein.

The Contractor shall provide all valves required to control, maintain and direct flow of all fluid
systems indicated or specified. This shall include, but may not be limited to all valves of all types
including balancing cocks, air cocks, lubricated plug cocks, packed plug cocks, special valves for
special systems, etc., for all Mechanical Systems.

All valves shall be designed and rated for the service to which they are applied.

The following type valves shall not be acceptable: Zinc, plastic, fiber or non-metallic.

Ball valves with temperature and pressure ports are not an acceptable alternative to the balancing
valves specified herein. Valves that do not comply with these specifications shall be removed
and replaced by the Contractor with no increase in contract price.

Each type of valve shall be of one manufacturer, i.e., gate valves, one manufacturer, globe
valves, one manufacturer, silent check valves, one manufacturer, etc. The following valve
manufacturers shall be acceptable: Lunkenheimer, Tour & Anderssen, Powell, Nibco, Crane,
Jenkins, T & S Brass, Walworth, Milwaukee, DeZurik, Consolidated Valve Industries, Inc.,
Victaulic, Bell & Gossett, Flow Design, Watts, Victaulic.

All valves shall comply with current Federal, State and Local Codes.

All valves shall be new and of first quality.

All valves shall be full line size. Valves and hydronic specialties shall not be reduced to coil or
equipment connection size. Size reductions shall be made at the connection to the equipment.

Angle stops for plumbing fixtures shall be quarter turn ball type.

All valves for use in potable water systems shall comply with federal lead-free requirements that
the lead content of wetted surfaces cannot exceed 0.25% by weight.

2. LOCATION OF MAINTENANCE VALVES

Maintenance valves and unions shall be installed so as to isolate equipment from the system.

3. WORKMANSHIP AND DESIGN

VALVES AND COCKS 202100-1



NKU Callahan Hall XNCR20
Selective Renovation

A.

Handwheels for valves shall be of a suitable diameter to allow tight closure by hand with the
application of reasonable force without additional leverage and without damage to stem, seat and
disc. Seating surfaces shall be machined and finished to ensure tightness against leakage for
service specified and shall seat freely. All screwed valves shall be so designed that when the
screwed connection is properly made, no interference with, nor damage to the working parts of
the valve shall occur. The same shall be true for sweat valves when solder or brazing is applied.

4. TYPES AND APPLICATION

A.

GATE VALVES

Gate Valves shall be of the wedge disc type, permit straight line flow, complete shut-off and
designed so that when the valve is wide open, it can be packed under pressure. Valves 1-1/2
inches and smaller shall be bronze, with ends to suit piping and non-rising stem. The valve shall
have a deep stuffing box for long contact with the stem, packing gland and filled with high
quality packing. Valves 2 inches thru 4 inches shall be iron body bronze mounted with flanged
ends and non-rising stem. Boiler stop valves and valves larger than 4 inches shall be iron body
bronze mounted flanged ends with outside screw and yoke with rising stem. Working pressure
for bronze valves shall be 150 pounds and iron valves 125 pounds when installed in piping with
system pressures up to 100 pounds per square inch and 250 pounds for 100 pounds per square
inch and over. 2" and under NIBCO T133, greater than 2" NIBCO F619. All gate valves 2” and
smaller for use in potable water systems shall meet federal requirement to be lead free containing
less than 0.25% lead by weight of wetted area. NIBCO F768B.

. GLOBE VALVES

Globe Valves shall permit control of flow rate from full flow to complete shut-off and designed
that when the valve is wide open it can be repacked under pressure, and have a deep stuffing box
with gland and filled with high quality packing. Valves 1-1/2 inches and smaller shall be bronze
with ends to suit piping union bonnet, and with stainless steel plug type disc and seat of not less
than 500 Brinnell hardness. Valves 2 inches and larger shall be iron body bronze mounted with
flanged ends, yoke bonnet, and disc guide. Working pressure for bronze valves shall be 150
pounds and iron valves 125 pounds when installed in piping with system pressures up to 100
pounds per square inch and 250 pounds for 100 pounds per square inch and over. 1-1/2" and
under NIBCO T256AP, greater than 1-1/2" NIBCO F768B.

CHECK VALVES

Check Valves shall be horizontal swing type with two-piece hinges, disc construction seats to be
bronze and bronze discs or with composition face depending on service and provide silent
operation. Valves 1-1/2 inches and smaller shall be bronze with ends to suit piping, have full
area "Y" pattern body and integral seats. Valves 2 inches and larger shall be iron body brass
mounted and with flanged ends. Working pressure for bronze valves shall be 150 psi and iron
valves 125 psi when installed in piping with system pressures up to 100 psi and 250 psi for 100
psi and over. 3" and under NIBCO T433Y, greater than 3" NIBCO F918B (for less than 100 psi
systems) greater than 3” NIBCO F968B (for 100 psi or greater systems). Victaulic 716/779
check valves allowed with grooved piping system.

VALVES AND COCKS 202100-2
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D. BALL VALVES (NON-POTABLE)

Ball Valves shall have removable lever handle with vinyl grip, adjustable stem gland screw,
reinforced Teflon stuffing box ring, blow out proof stem, bronze body, reinforced Teflon seats,
chrome plated steel ball as manufactured by Consolidated Valve Industries, Inc., Lunkenheimer,
Apollo, Jenkins, Nibco or equivalent. Provide a stem extension so that the base of the handle is
1/4" above the insulation similar to Nibseal. NIBCO T5800-70.

E. BALL VALVES (POTABLE WATER)

All valves for use in potable water systems 2” and smaller contain less than 0.25% lead by
weight and comply with federal lead free potable water requirements. Ball valves shall have a
removable lever handle with vinyl grip, adjustable stem gland screw, reinforced Teflon stuffing
box ring, blowout proof stem, stainless steel or bronze body, reinforced Teflon seats, stainless
steel or chrome plate steel ball as manufactured by Apollo, Aslo, Nibco, Milwaukee, or
equivalent. Provide a stem extension so that they bas of the handle is %” above the insulation
similar to Nibseal. NIBCO S-585-66-LF.

F. BALANCING VALVES
Bell & Gossett, Model CB circuit setter balancing valve or approved equivalent. Calibrated
balancing valve shall have flanged connections suitable for 125# working pressure at 250°F. 4”
and up shall be rated at 175# at 250°F working pressure. Provide with brass readout valves fitted
with an integral EPT insert and check valve. Each balance valve shall have a calibrated
nameplate to assure specific valve settings and be constructed with internal seals to prevent
leakage.

G. AIR COCKS

Straight nose; Lunkenheimer Fig. 476; bronze; tee handle; bent nose; Lunkenheimer Fig. 478,
125#; bronze; tee handle.

H. GAUGE COCKS
Straight, Lunkenheimer, Fig. 1178; 125#; bronze; tee handle. FIP.
I. LUBRICATED PLUG COCKS

2" and under; Homestead Fig. 601; 150#; semi-steel; screwed; 2-1/2" and over; Homestead Fig.
602; £50#; semi-steel; flanged.

J. PACKED PLUG COCKS

2" and under; DeZurik Fig. 425-S; 175#; semi-steel; screwed. 2-1/2" and over; DeZurik Fig. 425-
F; 175#; semi-steel; flanged.
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END OF SECTION 202100
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SECTION 202110 - ACCESS TO VALVES, EQUIPMENT, FILTERS, ETC.

1. GENERAL

A.

The Contractor's attention is directed to the General and Special Conditions, General
Requirements-Mechanical and to all other Contract Documents as they apply to this branch of
the work. Attention is also directed to all other sections of the Contract Documents which affect
the work of this section and which are hereby made a part of the work specified herein.

All mechanical equipment shall be installed in a manner which allows ready access to all
components requiring service, adjustments, shutoff, etc.

Filters shall be accessible, removable and replaceable without disconnecting mounting brackets,
piping, wiring, etc.

All oil cups, grease cups, grease fittings, etc. shall be accessible without disassembly of
equipment, piping, ductwork, etc. (Extended oilers or grease fittings may be required).

Provide access doors or panels for all equipment, valves, dampers, filters, fire dampers, etc. in
concealed spaces not otherwise provided with suitable access. (Lay-in ceilings shall be
considered acceptable access; splined or drywall ceilings shall not).

All valves, unions, strainers, cleanouts, volume dampers, and test points shall be accessible.

Access panels in lay-in ceilings shall be labeled with a lamacoid plate to indicate location of
equipment, filters, valves, etc.

Access panels in fire rated walls shall bear the same rating as the wall.

Each fire damper shall be provided access through the duct to allow reset of the damper. This
may be either a gasketed sheet metal panel over a suitable opening or a factory built access panel.
The panel shall be at least one and one-half (12) inch larger than the opening all around and shall
be held in place with sheet metal screws sufficiently to ensure that it is air tight. Manually check
the size and location of each of these openings to ensure that the fire damper may be manually
reset by use of hand only.

Contractor shall coordinate the finish of all access doors and panels installed in finished areas
with Architect.

2. ACCESS DOORS

Refer to Sheet Metal and Flexible Duct section of the specifications.

END OF SECTION 202110
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SECTION 202200 - INSULATION - MECHANICAL

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is also
directed to all other sections of the Contract Documents which affect the work of this section and which are
hereby made a part of the work specified herein.

B. Work under this section shall include all labor, equipment, accessories, materials and services required to
furnish and install all insulation, fittings and finishes for all mechanical systems specified herein and/or as
indicated.

C. Application of insulation materials shall be done in accordance with manufacturer's written
recommendations. Where thickness of insulation is not specified, use applicable thickness recommended by
manufacturer for specific use. Insulation shall be applied by a company regularly engaged in the
application of insulation and any work deemed unacceptable by the Engineers shall be removed and
properly installed at the expense of the Contractor.

2. MANUFACTURERS

A. Insulation shall be as manufactured by Manville, Knauf, CertainTeed, Owens-Corning, Armacell or
approved equivalent. Insulation sundries, adhesives, and jackets/covers shall be as made by Benjamin
Foster, Zeston, Speedline, Proto, Childers, Vimasco or approved equivalent.

3. FIRE RATINGS AND STANDARDS

A. Insulations, jackets and facings shall have composite fire and smoke hazard ratings as tested by ASTM E-
84, NFPA 255 and UL 723 procedures not exceeding Flame Spread 25, Smoke Developed 50.

B. Adhesives, mastics, tapes and fitting materials shall have component ratings as listed above.
C. All products and their packaging shall bear a label indicating above requirements are not exceeded.
D. Duct linings shall meet the Erosion Test Method in compliance with UL Publication No. 181.

4. GENERAL APPLICATION REQUIREMENTS

A. Insulation shall be applied on clean, dry surfaces in a neat and workmanlike manner reflecting the best
current practices in the trade. Insulation shall not be applied to piping, ductwork or equipment until tested,
inspected and released for insulation.

B. All insulation shall be continuous through walls, ceiling openings and sleeves. However, insulation shall be
broken through fire walls. All covered pipe and ductwork is to be located a sufficient distance from walls,
other pipe, ductwork and other obstacles to permit the application of the full thickness of insulation
specified. If necessary, extra fittings and pipe are to be used. No noticeable deformation of insulation or
discontinuity of vapor seal, where required, will be accepted.

C. "Concealed", where used herein, shall mean hidden from sight as in trenches, chases, furred spaces, pipe
shafts, or above hung finished ceilings. "Exposed" shall mean that piping or equipment is not "concealed"
as defined above. Piping and equipment in service tunnels, mechanical equipment rooms, mechanical
platform, mezzanine, penthouses, storage areas, unfinished rooms, etc. is to be considered as "exposed".

D. Existing and/or new insulation removed and/or damaged during course of construction shall be repaired or
replaced as directed by the Engineer.
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E. Vapor barrier jackets shall be applied with a continuous unbroken vapor seal. Do not use staples thru the
jacket. NO EXCEPTIONS!

All insulation shall be installed with joints butted firmly together.

The Contractor shall ensure that all insulation (piping, ductwork, equipment, etc.) is completely continuous
along all conduits, equipment, connection routes, etc. carrying cold fluids (air, water, other) and that
condensation can, in no way, collect in or on the insulation, equipment, conduits, etc. Any such occurrence
of condensation collection and/or damage therefrom shall be repaired solely at the expense of the
Contractor.

5. PIPING SYSTEMS

A. GENERAL

()

2

3)

“)

(&)

Bevel insulation and jacket at all points where insulation terminates at unions, flanges, valves and
equipment. Note: Applies to hot water lines only; cold water lines require continuous insulation.

Pipe insulation shall extend around valve bodies to above drain pans in hydronic equipment over
pumps, etc. to ensure no condensation drip or collection.

Factory molded fittings may be installed in lieu of built-up fittings. Jackets to be the same as adjoining
insulation. Insulated fittings musthave same or better K factors than adjoining straight run insulation.

Valves, flanges and unions shall only be insulated when installed on piping whose surface temperature
will be at or below the dew point temperature of the ambient air.

Insulation shall not extend through fire and smoke walls. A UL-listed penetration system shall be used
for each fire or smoke wall penetration in accordance with KBC. Materials used such as caulk, sleeves,
etc. shall be manufactured by 3M, Hilti, or equal.

B. INSULATION SHIELDS
(1) Metal insulation shields are required at all pipe hangers where the piping is insulated. Metal shields
shall be constructed of galvanized steel, formed to a 180-degree arc. Insulation shields shall be the
following size:
PIPE SIZE SHIELD GAUGE SHIELD LENGTH
2" AND LESS 20 12"
21/2" TO 4" 18 12"
5"TO 10" 16 18"
12" AND GREATER 14 24"
C. INSULATION MATERIAL (FOR THE FOLLOWING SYSTEMS)

Insulation shall be Owens-Corning Model 25ASJ/SSL, or approved equivalent fiberglass pipe insulation
with an all service jacket. The insulation shall be a heavy density, pipe insulation with a K factor .23 at
75°F mean temperature. The insulation shall be wrapped with a vapor barrier jacket. Approved
manufacturers are listed in Section 2 — Manufacturers. The jacket shall have an inside foil surface with self
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sealing lap and a water vapor permeability of .02 perm/inch. All circumferential joints shall be vapor sealed
with butt strips. All insulation shall be installed in strict accordance with the manufacturers’
recommendations. The following pipes shall be insulated with the thickness of insulation as noted.

(1) Domestic Cold Water

a. Piping 3’ or less — use 1/2" thick insulation. Provide an additional '2” layer of insulation 3”
above and 3” below vertical pipe supports.

b. Piping 4’ or greater —use 1’ thick insulation.
c. Hydronic condensate shall be insulated similar to domestic cold water.
(2) Domestic Hot Water and 110°F Recirculating Hot Water.
a. Piping 1 %2”” or less —use 1 /2’ thick insulation.
b. Piping 2°’ or greater —use 2’ thick insulation.
3) Hydronic chilled or Hot Dual Temp Piping
a. Piping 1-1/2” or less use 1-1/2” thick insulation
b. 2”and above use 2” insulation
6. DUCTWORK SYSTEMS
A. GENERAL

(1) Duct sizes indicated are the net free area inside clear dimensions; where ducts are internally lined,
overall dimensions shall be increased accordingly.

(2) Duct insulation shall extend completely to all registers, grilles, diffusers, and louver outlets, etc., to
ensure no condensation drip or collection. The backs of all supply diffusers, plenums, grilles, etc. shall
be insulated only if indicated by details on the drawings.

(3) All flexible duct connections on insulated ductwork shall be externally insulated.

(4) All duct outside of building envelope, including rooftop duct, duct in unconditioned attic spaces above
the insulation, etc. shall have two layers of specified insulation. This shall apply to supply air, exhaust
air where air is run through energy recovery unit, outside air, return air, and combustion air intake
ducts.

B. EXTERNAL INSULATION

(1) Outside Air
(2) Exhaust Air
(3) Boiler Combustion Air

Owens/Corning “Faced Duct Wrap - Type 100", or approved equal, 2" thick fiberglass duct wrap, 1.0 pcf
density factory laminated to a reinforced foil kraft vapor barrier facing (FRK) with a 2" stapling flange at
one edge. Flame spread 24, smoke developed 50, vapor barrier performance 0.02 perms per inch. K factor
shall not exceed .26 at 75°F. mean temperature. Minimum R-value of the 2” thick insulation shall be 7.4
out of package and 6.0 installed.
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C. EXPOSED EXTERNALLY INSULATED DUCT
(1) Round. 1 '4”’ semi-rigid fiberglass tank and pipe wrap with kraft aluminum foil all service jacket vapor
barrier or PSK facing. K=27 @ 75°F. Minimum R-value shall be OK. Provide 6 oz. canvas jacket
with fire retardant lagging.
(2) Rectangular. 1" rigid fiberglass industrial board with foil scrim kraft vapor barrier facing or PSK

facing, 6.0 PCF density, K=22 @ 75°F. Owens/Corning type 705. Provide 6 oz. canvas jacket with
fire retardant lagging.

END OF SECTION 202200
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SECTION 202300 - THERMOMETERS & OTHERS, MONITORING INSTRUMENTS

1. GENERAL

A.

The Contractor shall include all thermometers, pressure gauges and/or compound gauges at the
locations indicated.

2. THERMOMETERS AND PRESSURE GAUGES

A.

B.

F.

All thermometers and gauges shall be readable from a standing position on the floor.

Thermometers shall be linear, alcohol filled, graduated in 1°F. Or less and shall have adequate
range for service intended.

Pressure gauges shall be Bourdon Type, circular, 3" face, black letters on white face graduated in
2 PSI or less and shall have adequate range and shall be manufactured for service intended.

Provide with pig tail connectors and gauge cocks.

Pressure gauges and thermometers subject to vibration shall be mounted remotely away from
vibrating pipe surface, etc., with flexible tubing.

Mount thermometers in approved wells and install with thermal grease. Do not make direct
contact of base with fluid in pipe.

Gauges and thermometers shall be Marsh, Marshalltown, Weksler or equivalent.

3. Provide, when indicated on the plans, on the inlet and outlet of each terminal unit, a “Pete’s Plug” or
equivalent pressure/temperature test station. Furnish two (2) matching thermometers and pressure
gauges to the owner upon project completion.

END OF SECTION 202300
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SECTION 202400 — IDENTIFICATIONS, TAGS, CHARTS, ETC.
1. GENERAL

A. The Contractor’s attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work.
Attention is also directed to all other Contract Documents which affect the work of this section
and which are hereby made a part of the work specified herein.

2. VALVE TAGS AND CHARTS

A. Provide and install on each valve in the Mechanical Systems a 1-1/2” diameter circular brass tag
fitted to each valve so that it cannot be removed. Each tag shall be embossed consecutively with
letter and number identifiers as to system and purpose respectively. Letter identifiers shall be as
follows:

DCW Domestic Cold Water
DHW Domestic Hot Water
RHW Recirculating Hot Water
NG Natural Gas

Number identifiers shall be determined by the Contractor sequentially. For example, valve No.
HC-1 may be maintenance stops for fan coil units. HC-2 maintenance stops for air heaters, etc.

B. Provide three (3) copies of typewritten valve charts indicating each valve identifier, the valves
purpose and its location. For example: “HC-1 Fan Coil Maintenance Stop-one valve at supply
and return of each fan coil unit.” One (1) copy of this chart shall be mounted in suitable wood
frame(s) with clear plastic or glass covers in a conspicuous location in the Mechanical Room.
Two other copies shall be turned over to the Engineers.

C. Where more than one major Mechanical room is indicated for the project, install mounted valve
schedule in each major Mechanical Room, and repeat only main valves which are to be operated
in conjunction with operations of more than single Mechanical Room.

3. PIPING IDENTIFICATION

A. GENERAL

(1) Provide stenciled markers and arrows indicating direction of flow on all piping installed
under this Contract. Markers and arrows shall be painted on the piping using machine cut
stencils. All letters shall be sprayed using fast drying lacquer paint. All markers and arrows
shall be properly oriented so that descriptive name may be easily read from the floor. At the
Contractor’s option, Setmark or equivalent manufactured marking system may be substituted
for field marking. The following table describes the size of the color field and size of the
identification letter which shall be used for pipes of different outside pipe diameters.

IDENTIFICATIONS 202400-1
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OUTSIDE DIAMETER OF
PIPE LENGTH OF COLOR SIZE OF LETTERS
OR COVERING FIELD
INCHES INCHES INCHES
3/4TO 1-1/4 8 172
1-12TO 2 8 3/4
2-12TO 6 12 1-1/4
8TO 10 24 2-1/2
OVER 10 32 3-1/2

“exposed”.

(2) “Concealed”, where used herein, shall mean hidden from sight as in trenches, chases, furred
spaces, pipe shafts, or above hung finished ceilings. “Exposed” shall mean that piping or
equipment is not “concealed” as defined above. Piping and equipment in service tunnels,
mechanical equipment rooms, storage areas, or unfinished rooms is to be considered as

(3) All piping shall be marked not less than every 15 linear feet above a ceiling system, every 10
feet in a mechanical room, and at all points where lines pass through walls or floors.

(4) Provide pipe marker colors as indicated in the following table where manufactured marking

systems are used:

PIPE+ ABBREVIATION
Domestic Cold Water D.C.W.

Domestic Hot Water D.H.W.
Recirculated Hot Water R.H.W.

Chilled Water Supply C.W.S.

Chilled Water Return C.W.S.

Chilled or Hot Water Supply C.HW.S.

Chilled or Hot Water Return C.HW.R.

4. EQUIPMENT IDENTIFICATION

A. All equipment, except in finished rooms, shall be identified by stenciling the title of the

equipment as taken from the plans in a position that is clearly visible from the floor.

letters shall be made with black paint and shall be not less than two inches high. The titles
shall be short and concise and abbreviations may be used as long as the meaning is clear.
Lamacoid plates are also acceptable. In finished rooms or outdoors, equipment shall be
identified by engraved nameplates.

5. DUCTWORK IDENTIFICATION

A. All ductwork shall be identified as to the service of the duct and direction of flow. The letters
shall be at least two inches high and the flow arrow shall be at least six inches long. The

IDENTIFICATIONS
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letters and flow arrow shall be made by precut stencils and black oil base paint with aerosol
can. Concealed ducts need not be identified.

END OF SECTION 202400
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SECTION 202500 - HANGERS, CLAMPS, ATTACHMENTS, ETC.

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Provisions -
Mechanical and to all other Contract Documents as they apply to this branch of the work.
Attention is also directed to other sections of the Contract Documents which affect the work of
this section and which are hereby made a part of the work specified in this section.

B. Each Contractor's attention is also directed to Section 201300, Pipe, Pipe Fittings and Pipe

Support.

C. This section includes, but is not limited to, furnishing and installing dampers, supports, anchors,
and accessories for piping, ductwork, equipment, etc. Furnishing and installing shall be by each
trade for the completion of their work.

D. Power driven anchors and expansion anchors shall be permitted only when permission is granted
in writing by the Architect and Engineer.

2. MATERIALS AND EQUIPMENT

A. Hangers, Clamps, Attachments, Etc.:

SIZE

SPECIFICATION

1. Pipe Rings

2" pipe and smaller

Adjustable swivel split ring or split pipe
ring, Grinnell Figures 104 and 108, Elcen,
Fee & Mason, or approved equivalent.

2. Pipe Clevis

2-1/2" pipe and larger

Adjustable wrought Clevis type, Grinnell
Figure 260, Elcen, Fee & Mason, or
approved equivalent.

3. Pipe Clevis All Steel Clevis for insulated pipe, Elcen
Figure 12A, Grinnell, Fee & Mason or
approved equivalent.

4. Rise Clamps All Extension pipe or riser clamp, Grinnell
Figure 261, Elcen, Fee & Mason or
approved equivalent.

5. Beam Clamps and All Grinnell Figure numbers listed or, Elcen,

Attachments Fee & Mason, or approved equivalent.
Malleable beam clamp with extension
piece figure 229; I-beam clamp figure 131;
C-clamp figures 83, 84, 85, 86, 87, and 88.
6. Brackets All Welded steel brackets medium weight,
HANGERS 202500-1
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Grinnell Figure 195, Elcen, Fee & Mason
or approved equivalent.

7. Concrete Inserts

All

Grinnell Figure numbers listed or, Elcen,
Fee & Mason or approved equivalent.
Wrought steel insert Figure 280 and wedge
type insert Figure 281.

8. Concrete Fasteners

All

Self-drilling concrete inserts, Phillips,
Grinnell, Elcen or approved equivalent.

9. Ceiling

All

Grinnell Figure numbers listed or Elcen,
Fee & Mason, or approved equivalent.
Pipe hanger flange Figure 153, adjustable
swinging hanger flange Figure 155, ceiling
flanges Figures 128 and 128R, and
adjustable ceiling flange Figure 116.

10.

Rod Attachments

All

Grinnell Figure numbers listed or Elcen,
Fee & Mason, or approved equivalent.
Extension piece Figure 157, rod coupling
Figure 136, and forged steel turnbuckle
Figure 230.

11.

U-Bolts

All

Standard, U-bolt, Grinnell Figure 137,
Elcen, Fee & Mason, or approved
equivalent.

12.

Welded Pipe Saddles

All

Pipe covering protection saddle sized for
thickness of insulation, Grinnell Figure
186, Elcen, Fee & Mason or approved
equivalent.

13.

Pipe Roll

All

Adjustable swivel pipe roll, Grinnell
Figure 174, Elcen, Fee & Mason, or
approved equivalent.

14.

Protection Saddle

All

18-gauge sheet metal pipe protection
saddle, Elcen Figure 219, Fee & Mason,
Power Strut, or approved equivalent.

15.

Hanger Rods

All

Steel, diameter of the hanger threading,
ASTM A-107.

16.

Miscellaneous
Steel

All

Steel angles, rods, bars, channels, etc.,
used in framing for supports and fabricated
brackets, anchors, etc., shall conform to
ASTM-A-7.

17. Concrete Channel Inserts

HANGERS

All

Continuous slot inserts, Unistrut, or
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approved equivalent. Heavy duty Series P-
3200 or Light Duty Series P-3300 as
required.

18. Adjustable Spot Insert All Adjustable spot insert Unistrut, or

approved equivalent, P-3245. Design load
1000 Ibs.

INSTALLATION

A. Unless otherwise specifically indicated or hereinafter specified in the specifications, all

supporting, hanging and anchoring of piping, ductwork, equipment, etc., shall be done by each
trade as is necessary for completion of the work and shall be as directed in the following
paragraphs:

(1) Supporting and hanging shall be done so that excessive load will not be placed on any one
hangers so as to allow for proper pitch and expansion of piping. Hangers and supports shall
be placed as near as possible to joints, turns and branches.

(2) For concrete construction, utilize adjustable concrete inserts for fasteners. Expansion
anchors and power-driven devices may be used when approved in writing by the
Architect/Engineer. Utilize beam clamps for fastening to steel joists and beams and
expansion anchors in masonry construction. When piping is run in joists, piping shall be top
mounted on trapeze type hangers with each pipe individually clamped to trapeze hanger.

(3) Trapeze hangers shall be supported by steel rods of sufficient diameter to support piping
from joists or concrete construction. Where desired or required, piping may be double
mounted on trapeze hangers. Where conditions permit, trapeze hangers may be surface
mounted on exposed joists by means of approved beam clamps, or to concrete construction
by means of approved adjustable inserts or expansion anchors.

(4) Install all miscellaneous steel other than designed building structural members as required to
provide means of securing hangers, supports, etc., where piping does not pass directly below
or cross steel joists.

(5) Piping shall not be supported by the equipment to which it is connected. Support all piping
so as to remove any load or stress from the equipment.

(6) Where piping, etc., is run vertically, approved riser clamps, brackets or other means shall be
utilized at approximately 10'-0" center to center minimum and an approved adjustable base
stand or fitting on concrete support base shall be utilized at the base of the vertical run.

(7) Where piping is run along walls, knee braced angle frames or pipe brackets with saddles,
clamps, and rollers (where required) mounted on structural brackets fastened to walls or

columns shall be used.

(8) Support all ceiling hung equipment, with approved vibration isolators.
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(9) Where copper tubing is specified, hangers shall be of copper clad type when piping is
uninsulated.

(10) Uninsulated piping hung from above shall be supported with ring and clevis type pipe
hangers. Uninsulated piping mounted on trapeze and wall bracket type support shall be held
in place with U-bolts. U-bolts shall allow for axial movement in the piping.

(11) All insulated piping shall be supported with clevis type and/or pipe roll hangers. Hangers
shall be sized to allow the pipe insulation to pass through the hangers. Install insulation
protection saddles at all hanger locations. Welded pipe saddles shall be installed at all
hangers on piping 5" and larger. The pipe saddles shall be sized for the thickness of
insulation used. Hangers shall fit snugly around outside of insulation saddles.

(12) Under no conditions will perforated band iron or steel wire driven hangers be permitted.
(13) In general, support piping at the following spacing:

a. Steel and copper piping - 5 feet intervals for piping 3/4" and smaller. 6 feet intervals for
1 % and 1” pipe. 8-foot intervals for piping 1 %" to 3". 10-foot intervals piping 3 2"
and larger.

b. Support plastic pipe at intervals not to exceed four feet and at the end of branches and
the change of direction and shall be installed as to permit freedom of movement.
Vertical piping shall be supported at their bases and all upward movement shall not be
restricted, provide guides mid-way between floors. Hangers shall be at least one inch
wide and shall not compress, distort, cut, or abrade the piping to allow free movement at
all times.

c. Where the manufacturer of the pipe has more strict guidelines, the manufacturer’s

recommendations shall be followed.

END OF SECTION 202500
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SECTION 203100 - TESTING, BALANCING, LUBRICATION AND ADJUSTMENTS

1. GENERAL

A.

The General Conditions, Instructions to Bidders, Section 200100, and other Contract Documents
are a part of this specification and shall be binding on all Mechanical Contractors. It shall be
each Contractor's responsibility to apprize himself of all information pertinent to his work prior to
submitting his proposal. No adjustments will be made in this Contract which is a result of failure
to comply with this requirement.

The Engineer, or his authorized representative, shall be notified by the Contractor twenty-four
(24) hours in advance of any tests called for in these specifications or required by others. Any
leaks or imperfections found shall be corrected and a new test run to the satisfaction of the
Engineer or his authorized representative. Upon completion of a test, a written approval of that
part of the work will be given to the Contractor. Only after written approval, signed by the
Engineer, shall the Contractor apply insulation or paint or allow his work to be furred-in. This
written approval, however, does not relieve the Contractor of the responsibilities for any failure
during the guarantee period. The expense of all tests shall be borne by the Contractor, along with
all temporary equipment, materials, gauges, etc. required for tests.

2. PLUMBING

A.

Piping shall be tested before being insulated or concealed in any manner. Where leaks or defects
develop, required corrections shall be made and tests repeated until systems are proven
satisfactory.

Water piping systems shall be subjected to a hydrostatic test of one hundred fifty pounds. The
system shall be proven tight after a twenty-four (24) hour test.

The house drain line, interior storm sewers, interior rain water conductors, and all soil, waste and
vent piping shall be subjected to a hydrostatic test of not less than a 10-foot head or an air test of
not less than 5 Ibs. per sq. inch using a mercury column gauge and shall hold for 15 minutes.

Exterior sewer lines to the termination point outside the building shall be subject to a ten-foot
hydrostatic test or an approved smoke test. These lines shall be subjected to a second test after 2
feet of backfill has been properly installed.

After fixtures have been installed, the entire plumbing system, exclusive of the house sewer, shall
be subjected to an air pressure test equivalent to one-inch water column and proven tight. The
Contractor responsible shall furnish and install all of the test tees required, including those for
isolating any portion of the system for tests.

Thermometers and gauges shall be checked for accuracy. If instruments prove defective, they
shall be replaced.

The Contractor shall perform all additional tests that may be required by the Kentucky
Department of Health or other governing agency.

Set temperature control on water heaters and adjust tempering valves as required.
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Balance the water flow rate of each domestic hot water recirculating pump. Set the flow rate for
each balancing valve in the recirculating hot water system. If flow rates are not indicated, contact
the engineer for each balance valve GPM.

Any leaks or imperfections found shall be corrected and a new test run until satisfactory results
are obtained. The cost of repair or restoration of surfaces damaged by leaks in any system shall
be borne by the Contractor.

The natural gas piping shall be tested in accordance with requirements and/or recommendations
of the local gas company.

3. HEATING, VENTILATING AND AIR CONDITIONING

A.

The test and balance of this system shall be by a contractor who employs only the services of a
certified AABC or independent NEBB firm whose sole business is to perform test and balance
services. The test and balance contractor shall report all deficiencies to the engineer.

The Mechanical Contractor shall test all piping before being insulated or concealed in any
manner. Where leaks or defects develop, required corrections shall be made and tests repeated
until systems are proven satisfactory. Water piping systems shall be subjected to a hydrostatic
test of not less than one hundred pounds and shall be proven tight after a twenty-four (24) hour
test.

All motors, bearings, etc. shall be checked and lubricated as required during start-up procedures.
All automatic, pressure regulating and control valves shall be adjusted. Excessive noise or
vibration shall be eliminated. Provide all start-up documents to Designer prior to any test and
balance services.

System balancing, where required, shall be performed only by persons skilled in this work. The
system shall be balanced as often as necessary to obtain desired system operation and results.

All fan belts shall be adjusted for proper operation of fans.

All deficiencies observed by the Test and Balance Contractor shall be reported immediately to the
Engineer and Mechanical Contractor.

For the purpose of placing the heating, ventilating and air conditioning system in operation
according to design conditions and certifying same, final testing and balancing shall be performed
in complete accordance with AABC Standards for Total System Balance, Volume Six (2002), for
air and hydronic systems as published by the Associated Air Balance Council.

The Test and Balance agency shall provide lifts, scaffolding, etc. as required to balance devices in
areas with high ceilings such as gymnasiums, auditoriums, atriums, cupolas, etc. The Test and
Balance agency may coordinate with the General Contractor or Mechanical Contractor to arrange
for these items to be provided to access high devices, however, it is emphasized the Contractor is
finally responsible for providing the means required to balance all devices.
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J. Instruments used for testing and balancing of air and hydronic systems shall have been calibrated
within a period of six months prior to balancing. All final test analysis reports shall include a
letter of certification listing instrumentation used and last date of calibration.

K. Four (4) copies of the complete test reports shall be submitted to the Consulting Engineer prior to
final acceptance of the project. Preliminary test reports shall be submitted when requested.

L. The Contractor shall provide and coordinate their work in the following manner:

(1) Provide sufficient time before final completion date so that tests and balancing can be
accomplished.

(2) Provide immediate labor and tools to make corrections when required without undue delay.

M. The Contractor shall put all heating, ventilating and air conditioning systems and into full
operation and shall continue the operation of same during each working day of testing and
balancing.

N. Balance all water and air systems. Be sure to include:

(1) Domestic Hot Water Recirculating System.

END OF SECTION 203100
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SECTION 220300 - PLUMBING EQUIPMENT AND FLUE DRAFT CONTROL
1. GENERAL

A. All plumbing equipment shall comply with the latest provisions of KBC.
2. WATER HEATER

A. Water heater(s) shall: 1. Modulating gas burner that automatically adjusts the input based on
demand. 2. Powered anodes that are non-sacrificial and maintenance free. 3. Have seamless
glass-lined steel tank construction, with glass lining applied to all water-side surfaces after the
tank has been assembled and welded; 4. Meets the thermal efficiency and/or standby loss
requirements of the U. S. Department of Energy and current edition of ASHRAE/IESNA 90.1; 5.
Have foam insulation and a CSA Certified and ASME rated T&P relief valve; 6. Have a down-
fired power burner designed for precise mixing of air and gas for optimum efficiency, requiring
no special calibration on start-up; 7. Be approved for 0” clearance to combustibles.

The control shall be an integrated solid-state temperature and ignition control device with
integral diagnostics, graphic user interface, fault history display, and shall have digital
temperature readout. 1. All models are design certified by Underwriters Laboratories (UL), Inc.,
according to ANSI Z21.10.3 - CSA 4.3 standards governing storage type water heaters; 2. Meet
the thermal efficiency and standby loss requirements of the U. S. Department of Energy and
current edition ASHRAE/IESNA 90.1.

Water heater shall incorporate the iICOMM™ system for remote monitoring, leak detection and fault
alert.

3. FLUE FAN AND DRAFT CONTROL SYSTEM

PART 1: NOT USED

PART 2: PRODUCTS

2.01 MANUFACTURER, 90° INLINE DRAFT INDUCER
A. Furnish US Draft Co. 90° Inline draft inducer(s) with design volume and design
pressure as scheduled on the drawings and specified. The draft inducer shall be listed to
UL STD 378 and UL STD 705 and shall bear the listed mark from an OSHA approved
NRTL.

2.02 DESCRIPTION, 90° INLINE DRAFT INDUCER — 316L Stainless Steel
A. The entire draft inducer shall be constructed of 316L Stainless Steel. The draft inducer
shall be constructed of minimum 16 ga. Steel. The Draft inducer housing shall be

continuously welded to insure liquid tight construction. Include NTP threaded drains for
condensate removal continuously welded to the inducer housing.

PLUMBING EQUIPMENT 220300-1



NKU Callahan Hall XNCR20
Selective Renovation

2.03

B. The draft inducer impeller shall be statically and dynamically balanced with
permanently attached balancing weights. Balancing weights shall be of the same material
as the impeller.

C. The 316L stainless steel draft inducer shall be listed for 575°F exhaust gas
temperatures.

D. The draft inducer motor shall be electronically commutated totally enclosed and
outdoor rated. The motor shall have a minimum efficiency of 75%, permanent split
capacitor motors shall not be approved.

PERFORMANCE, DRAFT CONTROL SYSTEM

A. The draft inducer system shall be able to reach set-point within 15s of initial call for
heat.

B. The draft inducer system shall include an intelligent feed-back signal to determine the
RPM of the motor

C. The draft inducer shall maintain the draft set-point to within +/- 0.01” W.C.

D. The pressure control shall disable the appliances within the user determined time or
15s for oil appliances if the user determined pressure cannot be maintained.

E. The pressure controller shall be able to read both positive and negative pressure
during operation (bi-directional). Uni-directional controllers (negative or positive
pressure only) shall not be accepted.

F. The pressure controller shall include (but not limited to) the listed, field adjustable
vent parameters. Controllers without these field adjustable parameters shall not be
approved.
1. Setpoint
. High Pressure Limit
. Low Pressure Limit
. Pressure Delay Limit
. Proportion Band
. Integral Time
. Dead Band

NN kW

G. The pressure controller shall include a 4 full color touchscreen to set all system
parameters.

H. The pressure controller shall provide all parameters to the Building Management
System via Modbus RTU or BACnet gateway.
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2.04 SEQUENCE OF OPERATION

A. A call for heat is received by the pressure control which activates the sensor check
function when available. Once the sensor functionality has been verified, the system
controls the fan speed to achieve the set point. Once the set-point has been achieved, the
system energizes the safety relay of the appliance calling for heat

B. Asindividual appliances call for heat, the system will adjust the fan speed to maintain
the set-point pressure. When all appliances have satisfied, the controller will disengage
the draft inducer.

2.05 AUTOMATIC DAMPERS, DRAFT CONTROL

A. The automatic damper shall be listed to UL378 and as a UL recognized component of
the chimney/vent system. The automatic damper shall be constructed of 316L stainless
steel and all control hardware shall be permanently attached to the control rods. The
control hardware shall be mounted outside the flue gas stream.

B. The actuator should be fast acting with a 4 second 0° to 90° span with a capacitor
return safety.

A. The automatic damper shall have passed a 100,000 cycle performance test and shall
be able to maintain pressure at 750°F.

2.06 SEQUENCE OF OPERATION

A. A call for heat is received by the over-draft control which activates the sensor check
function when available. The controller will then verify the damper is in the open
position. Once the sensor functionality and the damper position has been verified, the
system enters the prime function to allow the heater to prime the vent or chimney. Once
the vent or chimney has been primed, the alarm sequence will begin monitoring the
inputs.

B. As individual appliances call for heat, the system will re-enter prime phase to allow
the chimney or vent system to prime. During prime, the over pressure safety is active.
When all appliances have satisfied, the controller will close the damper to a user
determined position.

C. Transducer check, if the system has not received a call for heat in a user determined
time, the system will activate the termination draft inducer to verify the transducer is

operational.

D. Provide all necessary hardware, software, and wiring to the new and relocated water
heaters.
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2.07 ELECTRICAL REQUIREMENTS

A. All wiring shall be in accordance with the National Electrical Code.
1. V-Series pressure controller
2. Draft Inducer
3. Damper actuator
4. CGM-505 CO safety control
5. Water Heaters

END OF SECTION 220300
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SECTION 230200 - HVAC EQUIPMENT AND HYDRONIC SPECIALTIES

L.

GENERAL

A.

The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work.
Attention is also directed to all other sections of the Contract Documents which affect the work
of this section and which are hereby made a part of the work specified herein.

The Contractor shall provide in complete working order the following heating, ventilation and air
conditioning equipment located as indicated and installed, connected and placed in operation in
strict accordance with the manufacturer's recommendations. All equipment shall be factory
painted and, where applicable, factory insulated and shall, where such standards exist, bear the
label of the Underwriters Laboratory.

Each subcontractor shall be responsible for their own completion of System Verification
Checklists/Manufacturer’s Checklist.

Factory startup is required for all HVAC equipment. In general, as part of the verification
process, equipment suppliers shall perform start-up by their factory authorized technicians and
shall complete and submit start-up reports/checklists. This shall include air handling units,
boilers, chillers, cooling towers, VFDs, etc.

All HVAC equipment shall comply with the latest provisions of ASHRAE Standard 90 and/or
International Energy Conservation Code 2012, whichever is more stringent.

Installation of all heating, ventilating and air conditioning systems shall be performed by a
master HVAC contractor licensed in the state the work will be performed.

Note to Suppliers and Manufacturers Representative furnishing proposals for equipment for the
project:

(1) Review the Controls Section of these Specifications (if applicable) to determine controls to
be furnished by the equipment manufacturer, if any. The Contractor shall provide all
controls with equipment unless specifically listed otherwise.

(2) Review the section of these specifications entitle: SHOP DRAWINGS, DESCRIPTIVE
LITERATURE, MAINTENANCE MANUALS, PARTS LISTS, SPECIAL KEYS, TOOLS,
ETC., and provide all documents called for therein.

(3) Ensure that the equipment which you propose to furnish may be installed, connected, placed
in operation and easily maintained at the location and in the space allocated for it.

(4) Determine from the Bid Documents the date of completion of this project and ensure that
equipment delivery schedules can be met so as to allow this completion date to be met.
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(5) Where manufacturers’ temperature controls are specified, they shall be in full compliance
with International Mechanical Code Section 606 including automatic smoke shut down
provisions.

(6) Provide factory start-up on site by a factory representative (not a third-party contractor) for
all HVAC equipment, including pumps, VFDS, boilers, chillers, cooling towers, heat pumps,
rooftop units, etc. Submit factory start-up reports to the Engineer.

(7) Provide training to the Owner by a factory representative for each type of equipment.
Training shall be a minimum of eight (8) hours on site and the Engineer shall be notified one
(1) week in advance of the training. Training shall only occur when the systems are
complete and 100% functional. All training shall be video taped.

(8) Review the Section on Motor Starters and FElectrical Requirements for Mechanical
Equipment.

(9) Requirements for motors controlled by variable frequency drives:
a. All motors shall be inverter duty rated.

b. Motors less than 100 HP in size shall be furnished with shaft grounding kit, Aegis
SGR Bearing Protection Ring or equal. One shaft grounding ring and related
hardware shall be provided on drive end or non-drive end of motor per
manufacturer’s instructions. These shall be factory mounted and installed on the
exterior of the motor to allow for visual inspection. Ground motor frame per
manufacturer’s instructions. Install kit in strict accordance with manufacturer’s
instructions.

(10) All condensate producing equipment shall be provided with a condensate trap as
recommended by the equipment manufacturer and a condensate overflow switch.

(11) Provide low ambient and all required controls and accessories on all HVAC equipment to
ensure they can provide cooling during the winter season.

(12) All outdoor HVAC equipment shall be provided with hail guards.

(13) Provide a complete air tight enclosure with opening door that seals air tight for all filters on
air moving equipment.

(14) All equipment shall be furnished for a single point electrical connection unless specifically
excluded as a requirement.

2. EQUIPMENT
1) CHILLERS

a) The existing Chillers are to remain. They shall be serviced. Refer to the scope of work to be
included listed on the Piping Schematic for each chiller.

HVAC EQUIPMENT 230200-2



NKU Callahan Hall XNCR20
Selective Renovation

2) WATER TREATMENT

a)

b)

SCOPE

The water treatment Contractor shall be by Aqua Science Inc. Contact William Vonderscher.
Provide a one-year water treatment program for combined heating and cooling water loop and the
condenser water loop associated with the existing chiller and cooling tower. The one-year period
shall start from the date of substantial completion. The program shall minimize corrosion,
scaling, and prevent biological fouling of the piping system.

SERVICE

During Construction, the Chemical Treatment Contractor shall assist in the initial flushing and
purging of the system and treatment of the system to monitor the process. The majority of the
building piping is being replaced but there is some existing piping in the main mechanical room
that will remain. The intent is to leave this piping which was installed approximately 10 years
ago and replace all the original 1960’s piping. The initial treatment should occur with all valves
shut off to the fan coil units in the building to break loose any debris or build-up in the piping.
Bypasses shall be installed in the risers to allow this to occur. Only once the water is determined
clean shall it be allowed to flow through the fan coil units.

Provide an automatic feed/bleed condenser water system to feed scale and corrosion inhibitor
proportional to water usage. Feed two biocides on a timer basis.

Provide quarterly field service and Owner consultation. System water or fluid shall be tested for
proper chemical parameters, clarity, and biological activity. If needed, provide chemical
addition. Provide any laboratory and technical assistance required to achieve a successful
program.

Provide a Walchem or equivalent controller and water meter, three Walchem chemical pumps,
and an Advantage Controls Bleed valve. Coordinate piping with the Mechanical Contractor and
coordinate electrical power for the pumps with the Electrical Contractor.

CHEMICALS
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Provide one year’s supply of the recommended chemical for scale and corrosion protection of the
closed loop recirculating system. If needed, provide separate chemical to control microbiological
growth in the system. Formulations shall not contain any ingredients which are harmful to
system materials of construction. The chemicals used shall include the following
Condenser water system:

- Liquid and scale corrosion inhibitor

- Liquid oxidizing biocide

- Liquid non-oxidizing biocide
Dual Temperature (Hot and Chilled Water) System

- Liquid detergent precleaner

- Liquid borate nitrite corrosion inhibitor.

c) PHASED PROJECTS

Provide multiple trips, testing, treatment, chemicals, etc. as required to accommodate phased
projects. Systems that will be constructed and brought on-line in phases shall be treated at the
completion of each phase. Under no circumstance shall any portion of the system operate with
untreated heat transfer fluid.

d) EQUIPMENT
i) Bypass Feeder

Provide one 5-gallon bypass chemical feeder for each system.

e) REPORTS

A summary of water or fluid quality and treatment shall be provided in writing to the Owner and
Engineer after each quarterly site visit. Results of quarterly biological activity tests shall also be
provided to the Owner and Engineer.

f) CONDENSATE WATER SYSTEM (CLOSED CIRCUIT COOLER)

i) Provide two (2) chemical feed pumps, electronic water meter, bleed-off flow control valve
and conductivity controller. Conductivity controller shall be similar to Morr Control "T-
209A" or approved equivalent. The conductivity controller shall activate the bleed-off
solenoid valve as required to maintain the total dissolve solids (TDS) level within acceptable
ranges. The conductivity controller shall have an integral seven (7) days, 24-hour timer for
the biocide feed pump control. When the biocide feed pump is activated, the bleed-off
solenoid valve shall be locked out. The conductivity controller shall also keep track of the
amount of make-up water being supplied into the system and activate the scale inhibitor feed
pump as required to maintain acceptable levels.
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i1) The chemical feed pumps (scale inhibitor pump and iodide pump) shall be similar to LMI or
approved equivalent. The pumps shall be an adjustable metering type. The pumps shall be
fully grounded. The pumps shall be controlled by the conductivity controller. The pumps
shall be provided with all required tubing for system interconnection. The electrical
characteristics shall be 120V/10/60 HZ.

iii) Provide a one-year treatment program, from the date of substantial completion, for the open
recirculating tower system. Furnish one-year supply of chemicals for control of scale and
corrosion. Field service and reports for the open recirculating tower system shall be as stated
above for the closed loop system, except field service shall occur and reports shall be
submitted on a monthly basis in lieu of quarterly.

3) HEATING/COOLING SYSTEM CLEANING

a) GENERAL

The heating/cooling system for this contract is a hydronic heat pump system and there are several
precautions which must be observed during its installation. The Contractor is advised to read all
of the manufacturer's instructions prior to commencing the installation.

b) SYSTEM START-UP

The Contractor shall include as a part of his work a factory system fill and start-up by an
authorized Factory Representative of the unit manufacturer.

c) CLEANING AND FLUSHING HYDRONIC PIPING SYSTEMS

1) During construction, extreme care shall be exercised to prevent all dirt and other foreign
matter from entering the pipe or other parts of the system. Pipe stored on the project shall
have the open ends capped and equipment shall have all openings fully protected. Before
erection, each piece of pipe, fitting or valve shall be visually examined and all dirt removed.

i1) After the system is complete it shall be thoroughly cleaned before placing in operation to rid
the system of dirt, biological contamination, piping compound, loose mill scale, oil and any
and all other material foreign to the water.

iii) Before chemical cleaning and sterilization of the entire system, the loop field shall be flushed
and purged until free of dirt, debris, and air. During the chemical cleaning and sterilization
process the supply and return run-outs shall be temporarily connected together at each heat
pump location.

iv) After purging of the field loop the Contractor shall add an approved system cleaning solution
at the recommended concentration to the entire system. Circulate the system with cleaner for
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vi)

the time recommended by the chemical manufacturer. After prescribed circulation time,
flush the system until cleaner is removed.

The water shall be circulated through the system without flowing through the fan coils. This
will require the installation of bypass valves on each wing. These shall be used for
circulating the water to flush the system. Only once the water is clean, shall the bypass be
removed and water allowed to flow through the coils in the system.

After chemical cleaning, the entire system shall be sterilized. Introduce a solution of sodium
hypochlorite to achieve a chlorine residual of 25 to 50 ppm. Maintain this chlorine level for
12 to 24 hours. Flush out system until chlorine residual in system equals that of the makeup
water.

vii) After the system has been completely cleaned and sterilized as specified herein, the

individual heat pumps shall be connected permanently to the supply and return runouts and
the system filled for operation under normal closed loop conditions. Within 48 hours of the
completion of the sterilization implement a water treatment program to passivate all metal
surfaces.

4) HVAC SYSTEM START-UP PROCEDURE

a) GENERAL

i)

iii)

The goal of this procedure is for a few units to run as much as possible with the coils as cold
as possible to "wring out" the water and allow it to drain away in the condensate drain pans.
Allowing all units to cycle on and off, running for short periods of time, does not dehumidify
the air in the building. Starting the system without following the steps outlined will raise the
relative humidity in the building and most likely cause condensation on some of the building
surfaces and HVAC system that the Contractor will be responsible to correct.

The high humidity and condensation occurs in school buildings at start up primarily because
the building is only partly occupied (or not occupied) when the HVAC system is started.
Most people believe that the answer to this problem is to turn the thermostats down very low.
The assumption is that cold air will not hold moisture. That is not true. What happens is that
the thermostats are quickly satisfied thermally because there is very little cooling load on the
building and the cooling equipment. The terminal units then only have to run for a very short
period of time to keep the thermostats satisfied and the relative humidity of the air is in fact
raising. The goal is to cause the moist air to pass over coils which are cooling it and drying it
without allowing more moist air to be introduced into the building.

To reduce the always present high humidity start-up problem, we have devised this start-up
procedure that will minimize the adverse effects of the start-up. As the building sits at start-
up, all of the walls, floor, and ceilings are saturated with moisture from the air and also
moisture is being released from the drying paint and curing concrete and mortar.
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iv) The following procedure will slowly bring down the temperature and humidity in the lightly
loaded building. It will also allow the HVAC equipment to more closely match the actual
building load without students and equipment in use.

To reach these goals we require the following:

(1) Set 1/3 of the units (approximately every third unit) on 74°F (no lower). Set the other
thermostats for a cooling setpoint of 90°F so the units will not cool. Override the
controls so that the fans in all units will circulate air.

(2) Leave all of the interior doors open to allow the air to mix throughout the building.

(3) Close all exterior windows and doors.

(4) Turn off all exhaust fans and outside air units. Outside air unit exhaust and outside air
dampers shall be closed.

(5) Leave all of the lights on in the building to provide a cooling load.

(6) Provide portable electric heaters or dehumidifiers in any room that shows signs of
condensation.

Here is a list of things you should not do:
(1) Do not prop the exterior doors open during construction or while moving in furnishings.

(2) Only once the humidity is under control shall the building be returned to normal
operation.

END OF SECTION 230200
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SECTION 231200 - SHEET METAL AND FLEXIBLE DUCT

L.

GENERAL

A.

The Contractor's attention is directed to the General and Special Conditions, General
Requirements-Mechanical and to all other Contract Documents as they apply to this branch of
the work. Attention is also directed to all other sections of the Contract Documents which affect
the work of this section and which are hereby made a part of the work specified herein.

This branch of the work includes all materials, labor and accessories for the fabrication and
installation of all sheet metal work as shown on the drawings and/or as specified herein. Where
construction methods for various items are not indicated on the drawings or specified herein, all
such work shall be fabricated and installed in accordance with the recommended methods
outlined in the latest edition of SMACNA's HVAC Duct Construction Standards, Metal and
Flexible, and its subsequent addenda. HVAC duct systems shall be fabricated and installed in
accordance with the SMACNA duct construction standards (SMACNA-HVAC and SMACNA-
Seismic) including Appendix B of the Seismic Restraint Manual Guidelines for Mechanical
Systems. These references and plate numbers shall be used by the Engineer for required sheet
metal thicknesses and final acceptance of methods of fabrication, hanging, accessories, etc. All
equipment furnished by manufacturers shall be installed in strict accord with their recommended
methods.

Ductwork shall be constructed and installed per the latest edition of the International Mechanical
Code.

Ductwork shall be kept clean at all times. Ductwork stored on the job site shall be placed a
minimum of 4” above the floor and shall be completely covered in plastic. Installed ductwork
shall be protected with plastic to prohibit dust and dirt from entering the installed ductwork, air
handling unit, terminal devices, etc. Provide temporary filters on all return grilles and duct
openings if the units are running prior to the building being satisfactorily cleaned. Do not install
the ductwork if the building is not “dried-in”. If this is required, the open ends of duct shall be
covered in plastic to protect. The Owner/Engineer shall periodically inspect that these
procedures are followed. If deemed unacceptable, the Contractor shall be required to clean the
duct system utilizing a NADCA certified Contractor.

Prior to purchase and fabrication of ductwork (shop fabricated or manufactured), the Contractor
shall coordinate installations with new and existing conditions. Notify the Engineer if there are
any discrepancies for resolution.

Provide a SMACNA duct cleanliness level “C” per the latest SMACNA standards. [Refer to
LEED / Healthcare Requirements]

Wall Penetrations: Where ducts penetrate interior or exterior walls, the walls shall be sealed air
tight. Refer to the sleeving, cutting, patching, and repairing section of the specifications for
additional requirements.

Duct dimensions indicated are required inside clear dimensions. Plan duct layouts for adequate
insulation and fitting clearance.
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2. LOW PRESSURE DUCTWORK
A. General (Low Pressure)

(1) Double turning vanes shall be installed in all square turns and in any other locations
indicated.

(2) Provide a “high efficiency” type take-off with round damper (Flexmaster STOD-B03 or
approved equal) for all round duct branches from a rectangular main to a GRD. Refer to the
detail on the drawings for all installation requirements.

(3) Cross-break all ducts where any duct section dimension or length is 18" or larger.

(4) Air volume dampers shall be installed in each duct branch takeoffs and/or where indicated,
whichever is more stringent. All such dampers shall be accessible without damage to finishes
or insulation and shall be provided where required for proper system balance.

(5) Splitter dampers shall be provided in all rectangular supply air duct tees. Damper blade
operator shall extend a minimum two inches thru the insulation.

(6) Unless otherwise dimensioned on the drawings, all diffusers, registers and grilles shall be
located aesthetically and symmetrically with respect to lighting, ceiling patterns, doors,
masonry bond, etc. Locate all supply, return and exhaust diffusers and grilles in the locations
shown on the architectural reflected ceiling plan.

(7) Ducts shall be hung by angles, rods, 18 ga. minimum straps, trapezes, etc., in accordance
with SMACNA's recommended practices. Duct supports shall not exceed 12 ft intervals.
There shall be no less than one set of hangers for each section of ductwork. Where ductwork
contains filter sections, coils, fans or other equipment or items, such equipment or items shall
be hung independently of ductwork with rods or angles. Do not suspend ducts from purlins
or other weak structural members where no additional weight may be applied. If in doubt,
consult the structural engineer.

(8) Provide approved flexible connectors at inlet and outlet of each item of heating and cooling
equipment whether indicated or not. Install so as to facilitate removal of equipment as well
as for vibration and noise control.

(9) All ductwork connections, fittings, joints, etc., including longitudinal and transverse joints,
seams and connections shall be sealed. Seal with medium pressure, smooth-textured, water
based duct sealant. Sealant shall be UL 181B-M listed, UL 723 classified, NFPA 90A & 90B
compliant, permanently flexible, nonflammable, and rated to 15” wg. Apply per
manufacturer's recommendations. Contractors shall ensure no exposed sharp edges or burrs
on ductwork.
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(10) All angular turns shall be made with the radius of the center line of the duct equivalent to 1.5

times the width of the duct.

(11) Miscellaneous accessories such as test openings with covers, latches, hardware, locking

devices, etc., shall be installed as recommended by SMACNA and/or as indicated. Test
openings shall be placed at the inlet and discharge of all centrifugal fans, coils, VAV boxes,
fan sections of air handling units, at the end and middle of all main trunk ducts and where
indicated. All such openings shall be readily accessible without damage to finishes.

(12) Whether indicated or not, provide code approved, full sized fire dampers at all locations

where ductwork penetrates fire rated walls. Fire stop rating shall meet or exceed the rating
of the wall. Provide an approved access panel at each fire damper located and sized so as to
allow hand reset of each fire dampers. All such fire dampers and access panels shall be
readily accessible without damage to finishes. Refer to Architectural Plans for locations of
fire rated walls. All access doors shall be 16"x16" or as high as ductwork permits and 16" in
length.

(13) The Contractor who installs the sheet metal shall furnish to the Air Balancing Contractor, a

qualified person to assist in testing and balancing the system.

B. Materials (Low Pressure Single Wall)

(1)

2)

Ductwork, plenums and other appurtenances shall be constructed of the following:

a. Steel sheets, zinc coated, Federal Specification 00-S-775, Type I, Class E & ASTM A93-
59T with G-90 zinc coating or aluminum alloy sheets 3003, Federal Specification AA-A-
359, Temper H-14. Utilize Aluminum in MRI Scan Rooms or NMR Room applications.

b. Exposed ductwork in finished spaces requiring insulation such as gymnasiums, etc., shall
be dual wall ductwork.

Ductwork, plenums and other appurtenances shall be constructed of the materials of the
minimum weights or gauges as required by the latest SMACNA 2” W.G. Standard or the
below table, whichever is more stringent. When gauge thickness differs, the heavier gauge
shall be selected. The below table shall serve as a minimum:

ROUND DUCT RECTANGULAR DUCT
DIA., GAUGE WIDTH, INCHES GAUGE
INCHES
3TO 12 26 UPTO 12 26
12TO 18 24 13 TO 30 24
19 TO 28 22 31 TO 54 22
29 TO 36 20 55TO 84 20
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37TO 52

18 85 AND ABOVE 18

C. Miscellaneous (Low Pressure)

(1) Un-insulated Flexible ductwork (Use Only Where Indicated)

Un-insulated flexible ductwork shall be corrugated aluminum. No sections shall be
greater than five feet in length. Ductwork shall be UL rated and in accordance with
IMC.

Flexible ductwork installed in a return or exhaust or other negative static pressure
application shall be rated for installation in negative pressure systems.

(2) Insulated Flexible Duct (Use Only Where Indicated)

a.

Owens/Corning or equivalent, 1 %2”* inch thick fiberglass insulation; flexible liner; with
aluminum pigment vinyl vapor barrier facing. Insulated flexible duct shall meet Fire
Hazards Standards of NFPA 90A and IMC, flame spread not to exceed 25, smoke
develop and fuel contributed not to exceed 50 when tested in accordance with ASTM-
E84. Minimum R-value of 6.0, tested in accordance with ASTM C177.71. Flexible duct
may be used only for runouts and no sections shall be more than five feet in length.

When flexible duct is located in areas where it will be visible because the ceiling allows
views to the ductwork above, the flexible duct shall be black. The black color shall be
factory coloring and not field applied.

Flexible duct shall not be used in areas where there is no ceiling.

Flexible ductwork installed in a return or exhaust or other negative static pressure
application shall be rated for installation in negative pressure systems

(3) Flexible Connectors: Duro-Dyne, Ventfabrics, Inc., U.S. Rubber or equivalent; conforming
to NFPA Pamphlet No. 90-A; neoprene coated glass fabric; 20 oz. for low pressure ducts
secured with snap lock.

“

)

Turning Vanes: Duro-Dyne or equivalent fabricated as recommended by SMACNA:
noiseless when in place without mounting projections in ducts. All turning vanes shall be
double blade type.

Splitter Damper: Splitter damper shall be constructed of 16-gauge galvanized steel. Provide
with operating hardware by Ventfabrics, Inc. to include damper blade bracket, ball joint
bracket and operator shaft. Operator shall extend two inches from duct to allow for external
insulation, where required. Regulator shall seal operator shaft air tight. Install hardware as
recommended by manufacturer.
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3.

(6) Access Doors; In Ductwork:  Flexmaster TBSM, Air Balance, Vent Products or equal.

(7

®)

Access doors for rectangular ducts shall be 16"x16" where possible. Otherwise install as
large an access door as height permits by 16" in length. Door shall be 1” thick double-wall
insulated with continuous hinge and cam lock. Provide in ducts where indicated or where
required for servicing equipment whether indicated or not. Provide a hinged access door in
duct adjacent to all fire, smoke and control dampers for the purpose of determining position.
Access doors shall also be provided on each side of duct coils (water, electric, steam, etc.)
and downstream side of VAV boxes and CAV boxes.

Volume Dampers (Round): Ruskin, Model MDRS25 or, Empco, Air Balance; Louvers and
Dampers, Titus, Carnes, Cesco/Advanced Air, Creative Metals, United Air, Pottorff round
volume dampers. Dampers shall be butterfly type consisting of circular blade mounted to
axle. Frames shall be 20-gauge steel, 6" long. Damper blades shall be 20-gauge galvanized
steel. Axle shall be 3/8"x6” square plated steel. Bearing shall be 3/8” nylon. Provide with
Ventfabrics 2" high elevated dial regulator to avoid damper handle from conflicting with
duct insulation. Provide permanent mark on dial regulator to mark air balance point.

Fire Dampers: Fire dampers shall comply with IMC and shall be constructed and tested in
accordance with UL Safety Standard 555. Each fire damper shall have a 1-1/2 or 3-hour fire
protection rating as required by fire wall. Damper shall have a 165°F fusible link, and shall
include a UL label in accordance with established UL labeling procedures. Fire damper shall
be equipped for vertical or horizontal installation as required by the location shown. Fire
dampers shall be installed in wall and floor openings utilizing 16-gauge minimum steel
sleeves, angles, other materials, practices required to provide an installation equipment to
that utilized by the manufacturer when dampers were tested at UL. Installation shall be in
accordance with the damper manufacturer's instructions. All fire dampers shall be
dynamic. Static fire dampers are not allowed. Provide velocity level and pressure level
as required for application (if in doubt, contact Engineer). Fire dampers shall be Ruskin
Type DIBD for 1-1/2-hour rating or Ruskin Type DIBD 23 for a 3-hour rating. Other
acceptable manufacturers are Air Balance, Prefco, Greenheck, Nailor, or Safe Air. Provide
an access door for fire damper reset at all fire damper locations.

INDOOR BREECHING, CHIMNEY & STACK

SCOPE: DOUBLE WALL GAS VENT FOR CATEGORIZED APPLIANCES

Manufacturer shall provide a factory-built, double-wall, modular, vent system for gas fired

appliances. Such system shall be tested and listed by Underwriters Laboratories Inc. (UL) for
use on Category I, 11, III, and IV Appliances, appliances approved for Type B Gas Vent, and
use as a Chimney for building heating equipment and appliances as required by NFPA-54,
NFPA-31, and NFPA-211. The vent system shall be listed in accordance with:

a. UL 1738 Standard for Venting Systems for Gas-Burning Appliances, Categories 11,
111, and IV, with operating flue gas exhaust temperatures up to 550°F continuous,
and/or 480°F continuous.

b. UL 441 Standard for Gas Vents, for Category I appliances listed for use with Type B
Gas Vent, with operating flue gas exhaust temperatures up to 480°F continuous.
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B. CONSTRUCTION

1. The double wall air insulated exhaust system shall be constructed of all-stainless steel. The
materials and construction of modular sections and accessories shall be as specified by the
terms of the product’s UL listing.

a. UL 1738 Listing approved Type 444 or 316L stainless steel inner liner.

b. Minimum 1” insulating air space.

c. Type 304 stainless steel outer jacket.

d. The entire exhaust system, including all accessories (connectors, hardware, anchor
plate supports, guides, drains, and terminals), shall be Type 304 stainless steel.

2. Inner flue shall have an overlapping male/female socket that protects the gasket and/or
sealant against condensate contamination. All pipe joints shall be secured with
mechanical tightening bands.

3. Exhaust system shall be designed to compensate for all temperature induced thermal
expansion, installed to be gastight, and thus prevent leakage of combustion products into a
building.

4. Exhaust system is based upon Jeremias Model DWGV. Detailed manufacturer’s submittal
drawings shall be provided for approval prior to installation of the exhaust system.

C. INSTALLATION

1. Roof and wall penetrations shall be factory insulated and UL listed as not to require air
ventilation for safe installation around combustible materials.

2. Entire exhaust system from the appliance outlet to the termination point, including accessories
shall be from one manufacturer, except where noted.

D. WARRANTY

1. The factory-built modular exhaust system shall be warranted against functional failure for
Twenty- Five (25) years.

2. Manufacturer shall provide ASHRAE flue sizing calculations, or certificate of vent equivalent
feet, confirming the inner diameter is in complete compliance with appliance manufacturer’s
installation instructions.

3. Manufacturer shall provide certificate of code compliance for all required local and national
codes for the installation with the scheduled appliances.
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4 OUTDOOR BREECHING, CHIMNEY & STACK

A.

SCOPE: DOUBLE WALL GAS VENT, TYPE L VENT, & PRESSURE STACK

Manufacturer shall provide a factory-built, double-wall, modular, vent system for gas and oil
fired appliances. Such system shall be tested and listed by Underwriters Laboratories Inc.
(UL) for use on Category I, II, III, and IV Appliances, appliances approved for Type B Gas
Vent, appliances approved for Type L Vents (gas and oil), and use as a Chimney for building
heating equipment and appliances as required by NFPA-54, NFPA-31, and NFPA-211. The
vent system shall be listed in accordance with:
a. UL 1738 Standard for Venting Systems for Gas-Burning Appliances, Categories 11,
111, and IV, with operating flue gas exhaust temperatures up to 550°F continuous,
and/or 480°F continuous.
b. UL 441 Standard for Gas Vents, for appliances listed for use with Type B Gas
Vent, with operating flue gas exhaust temperatures up to 480°F continuous.
c¢. UL 641 Standard for Type L Low-Temperature Venting Systems, suitable for use
with appliances approved for use with Type L Venting Systems, with operating flue
gas exhaust temperatures up to 570°F continuous.
d. UL 103 Standard for Building Heating Appliance Chimneys, with optional Positive
Pressure Listing, which may produce exhaust gas at temperatures not exceeding
1000°F under continuous operating conditions when burning gaseous or liquid fuel.

Vent system shall be listed for positive internal pressure applications up to 90 inches W.C.
and for temperatures from ambient up to the maximum 1000°F continuous temperatures.

CONSTRUCTION

The double-wall, insulated vent system shall be constructed of stainless steel inner flue, fiber
insulation and stainless steel outer jacket. The materials and construction of modular sections
and accessories shall be as specified by the terms of the product’s UL listing.

a. 444 stainless steel inner liner (3”- 16” 1.D.)

b. Minimum 1.25” thick fiber insulation.

c. 304 stainless steel outer jacket (3”- 16” 1.D.)

Inner flue shall have steel to steel male/female conical joints that do not require sealant. The
joints shall be secured and sealed by means of a locking band.

Double-wall vent system shall be constructed so the installed joint does not incorporate any
intermittent or continuous steel bridge between the inner and outer walls that conducts heat
and causes hot spots in the assembled system.

Vent system shall be designed to compensate for all temperature induced thermal
expansion, installed to be gastight, and thus prevent leakage of combustion products into
abuilding.

SHEET METAL AND FLEXIBLE DUCT 231200 -7



NKU Callahan Hall XNCR20
Selective Renovation

5. Vent and Stack is based upon Jeremias Model DWKL-Vt. Detailed manufacturer’s submittal
drawings shall be provided for approval prior to installation of the vent system.

C. EXECUTION
1. INSTALLATION

A. Roof and wall penetrations shall be factory insulated and UL listed in a manner not
to require air ventilation for safe installation in the proximity of combustible
materials.

B. Entire vent system from the appliance outlet to the termination point, including
accessories shall be from one manufacturer, except where noted.

D. WARRANTY

1. The factory-built modular vent system shall be warranted against functional failure for Twenty-
Five
(25) years.

2. Manufacturer shall provide ASHRAE flue sizing calculations, or certificate of vent equivalent
feet, confirming the inner diameter is in complete compliance with appliance manufacturers

installation instructions.

3. Manufacturer shall provide certificate of code compliance for all required local and national
codes for the installation with the scheduled appliances.

END OF SECTION 231200
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SECTION 250100 - MOTOR STARTERS AND OTHER ELECTRICAL REQUIREMENTS FOR
MECHANICAL EQUIPMENT

1. MOTOR STARTERS-GENERAL

A. Where motor starters are required for mechanical equipment they are to be the responsibility of
the Contractor furnishing the equipment as outlined herein.

B. Motor starters shall be furnished by the Equipment Supplier with his equipment. Coordinate all
requirements for starters with equipment suppliers and other trades.

C. Motor starters shall be NEMA style. I.LE.C.-style starters are not to be provided. Their sizing and
installation shall be coordinated with the equipment manufacturer's requirements and in
accordance with the National Electrical Code.

D. Unless otherwise noted, provide combination starter/disconnects for all equipment requiring a
starter.

2. ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT

A. All mechanical equipment shall be provided for single point electrical connection unless
specifically noted to the contrary. Refer to schedules and other sections of these specifications
for further requirements. It is the responsibility of the Contractor to coordinate the electrical
characteristics of all equipment with the electrical provisions indicated on the Contract
Documents. The Contractor shall notify the Engineer in writing ten calendar days prior to bid of
any discrepancy so a written clarification by Addendum may be made. If such notice is not
given, the Contractor shall be responsible for any and all costs or delays associated with any
changes required. Specification of equipment characteristics made during review of shop
drawings shall not relieve the Contractor of this responsibility.

B. The equipment manufacturer shall provide internally mounted fuses with his equipment, as
required, to comply with the U.L. listing on the equipment name plate. (i.e., hermetically sealed
compressors or equipment with name plate data that recommends or requires fuse protection.)
See also, National Electrical Code, Article 440, and other applicable sections of the N.E.C.

C. It is the Contractor's responsibility to furnish and install fusible or non-fusible disconnect
switches or circuit breakers for disconnecting means as required by the Code for all electrically
powered equipment. All power wiring from source, thru disconnecting means and motor starters
to motor terminals or equipment junction box is to be furnished and installed by the Contractor.
Each separate contractor engaged for the project shall coordinate with all other trades to ensure
all necessary equipment and labor is included for fully functioning mechanical systems, installed
per code requirements. Unless otherwise notes, provide combination starter/disconnects for all
equipment requiring a starter.

D. Final electrical connection of equipment shall be verified for proper voltage requirements in
conjunction with the motor nameplate patch and actual wiring configuration. Any costs
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associated with damage to appliances motors, equipment, etc., connected to incorrect supply
voltage shall be borne by the Contractor.

E. Refrigeration condensing units with internal compressors shall be furnished with integral starter.
The Contractor is to furnish and install a fusible disconnecting means with fuses sized to motor
nameplate requirements. Coordinate wiring, mounting and style of disconnect switch at unit in
field.

F. All interlock or other control wiring, unless specifically noted otherwise, is the responsibility of
the Contractor.

G. All equipment shall be suitably enclosed. All enclosures for equipment shall be rated and
approved for the environment in which it operates. (i.e., NEMA 1, NEMA 3R, NEMA 7, NEMA
12, etc.) Verify the requirement with the installation condition if not indicated on the plans.

H. Observe the following standards for manufacturers of equipment and selection of components.

(1) Starters, control devices and assemblies: NEMA, U.L. - (L.E.C. style not acceptable)
(2) Enclosures for electrical equipment: NEMA, U.L.

(3) Enclosed switches: NEMA, U.L.

(4) All electrical work, generally: National Electrical Code

(5) All electrical work in industrial occupancies: J.I.C. standards

(6) All electrical components and materials: U.L. listing required.

I.  Where required, the Contractor is to provide mounting rails or channels to install starters with
code-required clearances. Framing shall be solidly anchored by welding expansion shields in
masonry or other approved anchorage. Frames are to be constructed of steel angles or pre-
manufactured channel systems such as Unistrut, Kindorf or B-Line Company. Framing material
shall be pre-finished with corrosion-resistant material or painted with two coats corrosion-
resistant oil-based enamel.

3. REQUIREMENTS FOR MECHANICAL EQUIPMENT, 1/2 H.P OR LESS

A. This section describes requirements for small mechanical equipment such as (but not limited to)
package terminal heating/cooling units, (water source heat pumps, etc.) VAV boxes, unit heaters,
vertical and horizontal unit ventilators, exhaust fans, in-line fans, fan coil units, cabinet heaters

and the like.

B. Small equipment with motor(s) of 1/2 H.P., single phase or less are generally not required to be
furnished with NEMA-style starter(s), unless otherwise noted.
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C.

For such equipment, provide integral contactor or horsepower-rated relay where controlled by
thermostat or other type of switch. Contactors or relays shall be as recommended by the
manufacturer of the equipment, suitable for the service duty.

Provide transformer within unit as required to derive low voltage A.C. for thermostat control or
derive from temperature controls panel, if available.

Provide internal fusing for unit motor and other loads in fuse block or in-line fuseholder. See
also Article 2-B, this Section.

Where externally-mounted disconnecting means is required and would be impractical, unsightly
or inappropriate in the judgment of the Engineer, disconnects shall be located within the unit.
These disconnects may be fusible H.P.-rated snap switches or manual starters with overload
elements, as required. Locate this and other electrical equipment within enclosure where easily
accessible behind access panel or door on unit, and as acceptable to the electrical inspector or
local authority having jurisdiction. Refer to mechanical equipment schedules for further
information.

Where fractional horsepower duplex pumps such as water circulators, sump pumps, etc. are
provided, they shall be provided with alternators, cordsets, etc., as required for a complete
installation.

4. REQUIREMENTS FOR MECHANICAL EQUIPMENT, 3/4 H.P. OR LARGER

A.

This section describes requirements for mechanical equipment such as (but not limited to)
exhaust fans, larger air handling units, cooling tower fans, water source heat pumps, chilled or
hot water pumps, D.X. roof-top units, air compressors and the like.

Provide premium efficiency motors.

Equipment provided with motor(s) of 3/4 H.P. and larger, single or three-phase are required to be
furnished with starters suitable for the load(s) specified. It is recommended that starters be
furnished integrally with or mounted on equipment for field wiring by the Contractor. Where
starters are furnished separate from equipment, furnish templates or rough-in diagrams to the
appropriate contractor for his use in installation.

All starters shall be size 0 minimum. They shall be constructed and tested in accord with latest
edition of NEMA standards. All starters shall be across-the-line magnetic type, unless indicated
otherwise. On motors of 20 H.P. or greater rating, the supplier shall provide starters capable of
limiting inrush currents. These shall be of the wye-delta, reduced voltage open-transition type, or
electronic controlled, as required. Do not utilize closed transition starters unless specifically
indicated.

Magnetic starters shall be furnished with the following characteristics and accessories as a
minimum. See other sections of these specifications and mechanical schedules for further
requirements.
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(1) Contacts shall be silver-alloy, double-break type. Contacts shall be replaceable without
removal of wiring or removal of starter from enclosure. Number of contacts shall be as
required for service indicated. Contacts shall be gravity dropout type, positive operation.

(2) Coil voltage shall be 120 volts, A.C., 60 HZ or less, as required to suit control systems
available voltages. Coils shall be of molded construction, rated for continuous duty. Provide
coil clearing contact as required.

(3) Provide control transformer of adequate K.V.A. as required on all starters with line-to-line
voltages higher than 120 volts A.C. Provide fuse block and slow-blow fuse to protect control
transformer per NEMA, N.E.C. and U.L.

(4) Provide hand-off-auto selector switch in face of starter, wired into hand and off switch
positions. Auto position (if needed) to be field wired as indicated on plans or schedules for
automatic control. Provide a green run pilot light.

(5) Provide NEMA Class 20 resettable overload relays, accurately sized to the motor nameplate
rating of the motor served and the temperature differential between motor and controller.
Overloads shall be easily replaceable, and resettable without opening enclosure, via a push
button or similar means. Class 10 or Class 30 overloads may be used, depending on the type
of anticipated service.

(6) Provide at least one N.O. and one N.C. auxiliary contact (field-convertible to opposite
operation) with each starter. Refer to mechanical details or schedules for additional
requirements, if any. All starters shall have space for two additional single-pole contacts.

(7) All starters shall be thru-wiring type.

(8) Provide phase failure sensing relay to open starter coil circuit (on loss of one or more phases)
on all three-phase starters controlling motors of 15 H.P. or larger.

(9) Provide power factor correction capacitors on motors of 15 H.P. or larger where predicted
power factor based on manufacturer's data will fall below 0.90%. Capacitors shall be of the
unit-cell type, in single enclosure with discharge resistors and tank overpressure circuit
interrupter for safety.

5. REQUIREMENTS FOR WIRING

A. All wiring, including controls, interlock, miscellaneous power, sensors, thermostats, etc., shall be
installed in metallic raceway systems that are in compliance with all Division 26 requirements of
these Specifications, unless specifically noted otherwise. Open cabling systems will only be
permitted where specifically permitted within the Division 26 Specifications and if less than 50
volts A.C. peak-to-peak or 50 volts maximum D.C.

B. Where open cabling is permitted, it shall be installed with proper support as specified in the
Division 26 Specifications.

MOTOR STARTERS 250100 -4



NKU Callahan Hall XNCR20
Selective Renovation

C. Where open cabling is permitted, and installed in environmental air plenum (return, relief,
supply, etc.), the materials installed shall be in compliance with N.E.C. Articles 700, 725, 770
(for fiber optic), 780 and 800.

D. Where open cabling is permitted, it shall only be installed open in accessible spaces. Where
concealed in walls, it shall be routed through raceways to outlet box(es) for the terminal device.

6. INVERTER DUTY MOTORS
A. Motors which are controlled by variable frequency drive shall be:
(D NEMA MG-1 Part 31 rated for Inverter Duty.
2) Furnished with shaft grounding kit for all motors:

a. Motors less than 100 HP in size shall be furnished with shaft grounding kit, Aegis
SGR Bearing Protection Ring or equal. One shaft grounding ring and related
hardware shall be provided on drive end or non-drive end of motor per
manufacturer’s instructions. These shall be factory mounted and installed on the
exterior of the motor to allow for visual inspection. Ground motor frame per
manufacturer’s instructions. Install kit in strict accordance with manufacturer’s
instructions.

END OF SECTION 250100
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SECTION 250200 - CONTROLS — DIRECT DIGITAL

1. GENERAL

A.

The Contractor shall furnish all labor, materials, equipment and services required to provide a complete
temperature control system as specified and as shown on the plans.

Prior to the installation of or payment for any work, the Contractor shall prepare submittals which shall be
reviewed by the Architect and Engineer. These submittals shall include a complete control diagram and
sequence of operation of the entire system, plus engineering data on all devices used.

The Contractor shall be a licensed installer of HVAC temperature controls by a national temperature
controls manufacturer. The Acceptable manufacturer is Schneider Electric. Contact Ron Epp at
ron.epp@SE.com or (513)518-3927. The installer shall have 5 years experience and installed a minimum of
8 systems of similar size.

The system herein specified shall be free from defects in workmanship and material under normal use and
service if, within twelve (12) months from the date of acceptance by the Engineer, any of the equipment
herein described is proved to be defective in workmanship or material, it will be adjusted, repaired, or
replaced free of charge by the Contractor.

All equipment, unless specified to the contrary, shall be fully proportioning and adjustable. The Control
System shall consist of all room thermostats, air stream thermostats, valves, damper operators, relays, freeze
protection equipment, dampers, panels, and other accessory equipment not provided with the equipment to
fill the intent of the specifications and drawings.

All units, controls, equipment, heat pumps, etc., and controls shall reset automatically when power is
restored after an outage.

All control wiring concealed in walls and exposed in mechanical rooms, closets, etc., shall be in conduit.
Provide plenum rated wiring where cable is concealed above ceilings. Do not paint wiring. The Contractor
is responsible for protecting wiring from paint. Any painted cabling shall be replaced.

All dampers shall be capable of operating properly with the system pressures encountered. This shall
include modulating and shut-off functions.

The Contractor shall also refer to the mechanical maintenance, HVAC equipment, and all other sections of
the specifications for additional control requirements.

All DDC controllers or control modules shall have covers to protect the circuit boards. All wiring shall be
anchored securely within 6" of the controller.

Provide all control dampers, etc. not supplied with the equipment or required to accomplish the sequences
specified.

Wiring and required conduit in connection with the control system(s), including power wiring of any
voltage, shall be installed by the Contractor. The Contractor may, at his option, engage the Electrical
Contractor to accomplish this work. It is emphasized however, that the Contractor is finally responsible for
all such work.
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M. Electric power for the control panels, modules, unit controller, damper motors, etc., shall be derived from

0.

P.

the building electric system. Power shall not be derived from the HVAC equipment power source or
equipment low voltage transformers (internal or integral).

The electrical work required for the installation of the control system(s), shall be provided by the Contractor
in accordance with all National and Local Electrical Codes. All wiring shall be concealed except in
Mechanical Rooms. All electrical work specified under this division of the specifications shall also comply
with Division 26 of these specifications.

All exterior electrical work, equipment, etc. shall be waterproofed.

Controls system and all related components shall comply with ASHRAE Standard 135 (BACnet protocol).

2. OWNER’S TRAINING

A.

The Contractor shall provide full instructions to designated personnel in the operation, maintenance, and
programming of the system. The training shall be specifically oriented to the system and interfacing
equipment installed. Eight hours of Owner Training shall be provided at substantial completion and again 1
year after substantial completion. Subcontractors shall be present during Owner training sessions.

The Contractor shall provide a Sign-in Sheet and Meeting Minutes of the training. The Contractor shall
also video record the initial training sessions. Complete Operations and Maintenance Manuals shall be
reviewed by the Contractor during training.

3. CONTROL SYSTEM CHECKOUT AND TESTING — BY CONTROLS CONTRACTOR PRIOR TO
DEMONSTRATION AND ACCEPTANCE

A.

Startup Testing. Complete startup testing to verify operational control system before notifying Owner of
system demonstration. Provide Owner with schedule for startup testing. Owner may have representative
present during any of all startup testing.

(1) Calibrate and prepare for service each instrument, control, and accessory equipment furnished under
Section 250200.

(2) Verify that control wiring is properly connected and free of shorts and ground faults.

(3) Enable control systems and verify each input device’s calibration. Calibrate each device according to
manufacturer’s recommendations.

(4) Verify that binary output devices such as relays, solenoid valves, two-position actuators and control
valves, and magnetic starters, operate properly and that normal positions are correct.

(5) Verify that analog output devices such as I/Ps and actuators are functional, that start and span are
correct, and that direction and normal positions are correct. Check control valves and automatic
dampers to ensure proper action and closure. Make necessary adjustments to valve stem and damper
blade travel.

(6) Prepare a log documenting startup testing of each input and output device, with technician’s initials
certifying each device has been tested and calibrated. Submit log to Engineer for review.

(7) Verify that system operates according to sequences of operation. Simulate and observe each
operational mode by overriding and varying inputs and schedules. Tune PID loops and each control
routine that requires tuning.

(8) Alarms and Interlocks.

a. Check each alarm with an appropriate signal at a value that will trip the alarm.
b. Trip interlocks using field contacts to check logic and to ensure that actuators fail in the proper
direction.
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4.

S.

6.

c. Test interlock actions by simulating alarm conditions to check initiating value of variable and
interlock action.

EQUIPMENT

A. CONTROL PANEL(S)

(1) Each system shall be provided with a local panel for mounting of all relays, switches, controllers, and
thermometers associated with that system. Where one cabinet will not accommodate all the equipment
necessary for one system, a second cabinet shall be mounted and bolted adjacent to it. Cabinets shall
be provided with a 2/3's door. All devices shall be provided with lamacoid plastic nameplates for
identification.

RELAYS AND SWITCHES

(1) Relays and switches shall be of the positive and gradual acting type and shall be furnished and installed
as required for the successful operation of the system. All switches shall have suitable indicating
plates.

VALVES

(1) All valves shall be of the fully modulating and silent type unless otherwise specified. They shall
provide accurate control of the heating or cooling medium under all load conditions. All valves 2-
inches or smaller shall have brass or bronze bodies with screwed ends. Valves 2-1/2 inches and larger
shall have iron bodies, brass or bronze trimming with flange ends. Valves shall be normally open or
normally closed as required. Valves shall be installed with the stem in the upright position or as
recommended by the valve manufacturer.

DEMONSTRATION

A. A complete demonstration and readout of the capabilities of the monitoring and control system shall be

performed. The contractor shall demonstrate on -site with the Owner and Engineer that all points and
sequences operate as designed.

The warranty does not start until all controls, graphics, points, etc. are functioning.

All controls functioning on Date

Witnessed by

SEQUENCE OF CONTROL

Water Heater

(1) The contractor shall connect the new and two relocated water heaters to the existing Schneider
Electric control panels in the mechanical room. If the panels do not have adequate capacity add any
necessary hardware and software required.

(2) The contractor shall visit the Crestwood building prior to bid and determine what is required to
connect the two relocated heaters to the Callahan building DDC system.

(3) The contractor shall accept all data from all of the heaters and display 7 points per heater on the
graphic. The contactor shall review the points displayed with the engineer prior to creating the
graphic. One point shall be LWT from each individual heater. If it is not provided from the heaters
then provide a hard-wired point.
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B.

Flue Fans
(1) The contractor shall install a differential pressure sensor in the flue to confirm is maintaining
negative draft when any of the heaters are on. The DDC shall not monitor or control the flue fan.

C. Boiler Kill Button
(1)  The contractor shall interlock all of the heaters into the existing two boiler kill buttons in
accordance with the Ky Boiler Code.
D. Recirculation pumps DP-2 and DP-3
(1) Provide a current sensor on each pump to display on the graphic if the pumps is on or off.
(2) The DDC shall not control the pumps.
E. Graphics
(1) Show a graphic of the water heater system similar to the one shown on the drawings. Provide the
DDC points at the locations indicated.
END OF SECTION 250200
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SECTION 260501 - GENERAL PROVISIONS - ELECTRICAL

L.

GENERAL

A.

The Instructions to Bidders, General and Special Conditions, and all other contract documents
shall apply to the Contractor's work as well as to each of his Sub Contractor's work. Each
Contractor is directed to familiarize himself in detail with all documents pertinent to this
Contract. In case of conflict between these General Provisions and the General and/or Special
Conditions, the affected Contractor shall contact the Engineer for clarification and final
determination.

The Contractor shall be governed by any alternates, unit prices and Addenda or other contract
documents insofar as they may affect his part of the work.

The work included in this division consists of the furnishing of all labor, equipment,
transportation, supplies, material and appurtenances and performing all operations necessary for
the satisfactory installation of complete and operating electrical systems indicated on the
drawings and/or specified herein.

Any materials, labor, equipment or services not mentioned specifically herein which may be
necessary to complete or perfect any part of the electrical systems in a substantial manner, in
compliance with the requirements stated, implied, or intended in the drawings and specifications,
shall be included as part of this Contract. The Contractor shall give written notice of any
materials or apparatus believed inadequate or unsuitable; in violation of laws, ordinances, rules
or regulations of authorities having jurisdiction; and any necessary items of work omitted a
minimum of ten days prior to bid. In the absence of such written notice and by the act of
submitting his bid, it shall be understood that the Contractor has included the cost of all required
items in his bid, and that he will be responsible for the approved satisfactory functioning of the
entire system without extra compensations.

It is not the intent of this section of the specifications (or the remainder of the contract
documents) to make any specific Contractor, other than the Contractor holding the prime
contract, responsible to the Owner, Architect and Engineer. All transactions such as submittal of
shop drawings, claims for extra costs, requests for equipment or materials substitution, shall be
done through the Contractor to the Architect (if applicable), then to the Engineer.

This section of the Specifications or the arrangement of the contract documents shall not be
construed as an attempt to arbitrarily assign responsibility for work, material, equipment or
services to a particular trade Contractor or Sub-Contractor. Unless stated otherwise, the
subdivision and assignment of work under the various sections shall be the responsibility of the
Contractor holding the prime contract.

It is the intent of this Contract to deliver to the Owner a "like new" project once work is
complete. Although plans and specifications are complete to the extent possible, it shall be
responsibility of the Contractors involved to remove and/or relocate or re-attach any existing or
new systems which interfere with new equipment or materials to be installed by other trades
without additional cost to the Owner.
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H.

The Contractor shall provide interim life safety and fire detection measures as required by the
Authority Having Jurisdiction, Division 1 specifications, NFPA, and applicable Codes. This
includes temporary relocations of heat/smoke detection, exit signage, and egress lighting in
existing buildings as applicable.

In general, and to the extent possible, all work shall be accomplished without interruption of the
existing facilities' operations. Each Contractor shall advise the Architect, Owner and Engineer
(as applicable) in writing at least one week prior to the deliberate interruption of any services.
The Owner shall be advised of the exact time that interruption will occur and the length of time
the interruption will occur. Failure to comply with this requirement may result in complete work
stoppage by the Contractors involved until a complete schedule of interruptions can be
developed.

Whenever utilities are interrupted, either deliberately or accidentally, the Contractor shall work
continuously to restore said service. The Contractor shall provide tools, materials, skilled
journeymen of his own and other trades as necessary, premium time as needed and coordination
with all applicable utilities, including payment of utility company charges (if any), all without
request for extra compensation to the Owner, except where otherwise provided for in the contract
document.

The Contractor shall be responsible for maintaining existing paging, intrusion detection, CCTV,
nurse call systems, etc., in occupied spaces in renovation and addition projects. The Contractor
shall be required to disconnect and remove all existing devices in renovated areas (where directed
as such) without affecting system operations. All costs associated with said work shall be borne
by the Contractor.

Definitions:

(1) Prime Contractor - The Contractor who has been engaged by the Owner in a contractual
relationship to accomplish the work.

(2) Electrical Contractor - Any Contractor whether bidding or working independently or under
the supervision of a General Contractor, that is: the one holding the Prime Contract and who
installs any type of Electrical work, such as: power, lighting, television,
telecommunications, data, fiber optic, intercom, fire detection and alarm, security, video,
underground or overhead electrical, etc.

Note: Any reference within these specifications to a specific entity, i.e., "Electrical
Contractor" is not to be construed as an attempt to limit or define the scope of work for that
entity or assign work to a specific trade or contracting entity. Such assignments of
responsibility are the responsibility of the Contractor or Construction Manager holding the
prime contract, unless otherwise provided herein.

(3) Electrical Sub-Contractor - Each or any Contractor contracted to, or employed by, the
Electrical Contractor for any work required by the Electrical Contractor.
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2.

(4) Engineer - The Consulting Mechanical-Electrical Engineers, either consulting to the Owner,
Architect, other Engineers, etc.

(5) Architect - The Architect of Record for the project, if any.

(6) Furnish - Deliver to the site in good condition.

(7) Provide - Furnish and install in complete working order.

(8) Install - Install equipment furnished by others in complete working order.

(9) Contract Documents - All documents pertinent to the quality and quantity of all work to be
performed on the project. Includes, but not limited to: Plans, Specifications, Addenda,
Instructions to Bidders, (both General and Sub-Contractors), Unit Prices, Shop Drawings,
Field Orders, Change Orders, Cost Breakdowns, Construction Manager's Assignments,
Architect's Supplemental Instructions, Periodical Payment Requests, etc.

INTENT

It is the intent of these specifications and all associated drawings that the Contractor provide
finished work, tested, and ready for operation. ~Wherever the word "provide" is used, it shall
mean "furnish and install complete and ready for use."

Minor details not usually shown or specified, but necessary for the proper installation and
operation, shall be included in the work, the same as if herein specified or shown.

ELECTRICAL DRAWINGS AND SPECIFICATIONS

The drawings are diagrammatic only and indicate the general arrangement of the systems and are
to be followed insofar as possible. If deviations from the layouts are necessitated by field
conditions, detailed layouts of the proposed departures shall be submitted in writing to the
Engineer for review before proceeding with the work. The Contract Drawings are not intended to
show every vertical or horizontal offset which may be necessary to complete the systems.
Contractors shall, however, anticipate that additional offsets may be required and submit their bid
accordingly.

The drawings and specifications are intended to supplement each other. No Contractor or
supplier shall take advantage of conflict between them, or between parts of either, but should this
condition exist, the Contractor or supplier shall request a clarification of the condition at least ten
days prior to the submission of bids so that the condition may be clarified by Addendum. In the
event that such a condition arises after work is started, the interpretation of the Engineer shall be
the determining factor. In all instances, unless modified in writing and agreed upon by all parties
thereto, the Contract to accomplish the work shall be binding on the affected Contractor.

The drawings and specifications shall be considered to be cooperative and complimentary and
anything appearing in the specifications which may not be indicated on the drawings or
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conversely, shall be considered as part of the Contract and must be executed the same as though
indicated by both.

D. The Contractor shall make all his own measurements in the field and shall be responsible for
correct fitting. He shall coordinate this work with all other branches of work in such a manner as
to cause a minimum of conflict or delay.

E. The Engineer shall reserve the right to make minor adjustments in location of conduit, fixtures,
outlets, switches, etc., where he considers such adjustments desirable in the interest of concealing
work or presenting a better appearance.

F. The Contractor shall evaluate ceiling heights called for on Architectural Plans. Where the
location of Electrical equipment may interfere with ceiling heights, the Contractor shall call this
to the attention of the Engineer in writing prior to making the installation. Any such changes
shall be anticipated and requested sufficiently in advance so as to not cause extra work on the
part of the Contractor or unduly delay the work.

G. Special Note: Always check ceiling heights indicated on Drawings and Schedules and insure
that these heights may be maintained after all mechanical and electrical equipment is installed. If
a conflict is apparent, notify the Engineer in writing for instructions.

H. Should overlap of work between the various trades become evident, this shall be called to the
attention of the Engineer. In such event neither trade shall assume that he is to be relieved of the
work which is specified under his branch until instructions in writing are received from the
Engineer.

I. The drawings are intended to show the approximate location of equipment, materials, etc.
Dimensions given in figures on the drawings shall take precedence over scaled dimensions and
all dimensions whether given in figures or scaled shall be verified in the field. In case of conflict
between small and large scale drawings, the larger scale drawings shall take precedence.

J.  The Contractor and his Sub Contractors shall review all drawings in detail as they may relate to
his work (structural, architectural, site survey, mechanical, etc.). Review all drawings for general
coordination of work, responsibilities, ceiling clearances, wall penetration points, chase access,
fixture elevations, etc. Make any pertinent coordination or apparent conflict comments to the
Engineers at least ten days prior to bids, for issuance of clarification by written addendum.

K. Where on any of the drawings a portion of the work is drawn out and the remainder is indicated
in outline, or not indicated at all, the parts drawn out shall apply to all other like portions of the
work. Where ornament or other detail is indicated by starting only, such detail shall be continued
throughout the courses or parts in which it occurs and shall also apply to all other similar parts of
the work, unless otherwise indicated.

4. EXAMINATION OF SITE AND CONDITIONS

A. The Contractor shall inform himself of all of the conditions under which the work is to be
performed, the site of the work, the structure of the ground, the obstacles that may be
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encountered, the availability and location of necessary facilities and all relevant matters
concerning the work. All Contractors or suppliers shall carefully examine all Drawings and
Specifications and contract documents to determine the kind and type of materials to be used
throughout the project and which may, in any way, affect the execution of his work.

B. The Contractor shall fully acquaint himself with all existing conditions as to ingress and egress,
distance of haul from supply points, routes for transportation of materials, facilities and services,
availability of temporary or permanent utilities, etc. The Contractor shall include in his work all
expenses or disbursements in connection with such matters and conditions. The Contractor shall
verify all work shown on the drawings and conditions at the site, and shall report in writing to the
Engineer ten days prior to bid, any apparent omissions or discrepancies in order that
clarifications may be issued by written addendum. No allowance is to be made for lack of
knowledge concerning such conditions after bids are accepted.

5. EQUIPMENT AND MATERIALS SUBSTITUTIONS OR DEVIATIONS

A. When any Contractor requests review of substitute materials and/or equipment, and when under
an approved formal alternate proposal, it shall be understood and agreed that such substitution, if
approved, will be made without additional cost regardless of changes in connections, spacing,
service, mounting, etc. In all cases where substitutions affect other trades, the Contractor
offering such substitutions shall advise all such Contractors of the change and shall reimburse
them for all necessary changes in their work. Any drawings, Specifications, Diagrams, etc.,
required to describe and coordinate such substitutions or deviations shall be professionally
prepared at the responsible Contractor's expense. Special Note: Review of Shop Drawings by
the Engineer does not absolve the Contractor of this responsibility

B. References in the specifications to any article, device, product, material, fixture, form, or type of
construction by name, make, or catalog number shall be interpreted as establishing a standard of
quality and shall not be construed as limiting competition. Each Contractor, in such cases, may,
at his option, use any article, device, product, material, fixture, form, or type of construction
which in the judgment of the Engineer is equivalent to that specified, provided the provisions of
paragraph (A) immediately preceding are met. Substitutions shall be submitted to the Engineer a
minimum of ten days prior to bid date for approval to bid in written form thru addenda or other
method selected by the Engineer. If prevailing laws of cities, towns, states or countries are more
stringent than these specifications regarding such substitutions, then those laws shall prevail over
these requirements.

C. Wherever any equipment and material is specified exclusively only such items shall be used
unless substitution is accepted in writing by the engineers.

D. The Contractor shall furnish along with his proposal a list of specified equipment and materials
which he proposes to provide. Where several makes are mentioned in the Specifications and the
Contractor fails to state which he proposes to furnish, the Engineer shall have the right to choose
any of the makes mentioned without change in price.

E. The Contractor shall review the contract documents and if a material substitution form is
required for each proposed substitution, it shall be submitted per requirements.
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6. SUPERVISION OF WORK

A. Each Contractor and Sub-Contractors shall personally supervise the work or have a competent
superintendent on the project site at all times during progress of the work, with full authority to
act for him in matters related to the project.

7. CODES, RULES, PERMITS, FEES, REGULATIONS, ETC.

A. The Contractor shall give all necessary notices, obtain and pay for all permits, government sales
taxes, fees, and other costs including utility connections or extensions, in connection with his
work.  As necessary, he shall file all required plans, utility easement requests and drawings,
survey information on line locations, load calculations, etc., prepare all documents and obtain all
necessary approvals of all utility and governmental departments having jurisdiction; obtain all
required certificates of inspection for his work and deliver same to the Engineer before request
for acceptance and final payment for the work.

B. Ignorance of Codes, Rules, regulations, utility company requirements, laws, etc., shall not
diminish or absolve Contractor's responsibilities to provide and complete all work in compliance
with such.

C. The Contractor shall include in the work, without extra cost, any labor, materials, services,
apparatus or drawings required in order to comply with all applicable laws, ordinances rules and
regulations, whether or not shown on drawings and/or specified.

D. All materials furnished and all work installed shall comply with the current edition of the
National Electrical Codes, National Fire Codes of the National Fire Protection Association, the
requirements of local utility companies, and with the requirements of all governmental agencies
or departments having jurisdiction.

E. All material and equipment for the electrical systems shall bear the approval label, or shall be
listed by the Underwriters' Laboratories, Incorporated. Listings by other testing agencies may be
acceptable with written approval by the Engineer.

F. All electrical work is to be constructed and installed in accordance with plans and specifications
which have been approved in their entirety and/or reflect any changes requested by the State Fire
Marshal, as applicable or required. Electrical work shall not commence until such plans are in
the hands of the Electrical Contractor.

G. The Contractor shall insure that his work is accomplished in accord with OSHA Standards and
any other applicable government requirements.

H. Where conflict arises between any code and the plans and/or specifications, the code shall apply
except in the instance where the plans and specifications exceed the requirements of the code.
Any changes required as a result of these conflicts shall be brought to the attention of the
Engineer at least ten working days prior to bid date, otherwise the Contractor shall make the
required changes at his own expense. The provisions of the codes constitute minimum standards
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for wiring methods, materials, equipment and construction and compliance therewith will be
required for all electrical work, except where the drawings and specifications require better
materials, equipment, and construction than these minimum standards, in which case the
drawings and specifications shall be the minimum standards.

8. COST BREAKDOWNS/SCHEDULE OF VALUES

A. Within thirty days after acceptance of the Contract, the Contractor is required to furnish to the
Engineer one copy of a detailed cost breakdown on each respective area of work. These cost
breakdowns shall be made on forms provided or approved by the Engineer or Architect.
Payments will not be made until satisfactory cost breakdowns are submitted. Refer to the end of
this section for a sample of expected level and breakout being required.

9. CORRECTION PERIOD

A. All equipment, apparatus, materials, etc., shall be the best of its respective kind. The Contractor
shall replace all materials at his own expense, which fail or are deemed defective as described in
the General Conditions. The effective date of completion of the work shall be the date each or
any portion of the work is accepted by the Architect or Engineer as being substantially complete.

B. Items of equipment which have longer guarantees, as called for in these specifications or as
otherwise offered by the manufacturer, such as generators, engines, batteries, transformers, etc.,
shall have warranties and guarantees completed in order, and shall be in effect at the time of final
acceptance of the work by the Engineer. The Contractor shall present the Engineer with such
warranties and guarantees at the time of final acceptance of the work. The Owner reserves the
right to use equipment installed by the Contractor prior to date of final acceptance. Such use of
equipment shall in no way invalidate the guarantee except that Owner shall be liable for any
damage to equipment during this period due to negligence of his operator or other employee.

10. INSPECTION, APPROVALS AND TESTS

A. Before requesting a final review of the installation from the Architect and/or Engineer, the
Contractor shall thoroughly inspect his installation to assure that the work is complete in every
detail and that all requirements of the Contract Documents have been fulfilled. Failure to
accomplish this may result in charges from the Architect and/or Engineers for unnecessary and
undue work on their part.

B. The Contractor shall provide as part of this contract electrical inspection by a competent
Electrical Inspection Agency (local or state as specific to project), licensed to provide such
services in the Commonwealth of Kentucky. The name of this agency shall be included in the list
of materials of the Form of Proposal by the Contractor. All costs incidental to the provision of
electrical inspections shall be borne by the Electrical Contractor.

C. The Contractor shall advise each Inspection Agency in writing (with an information copy of the

correspondence to the Architect and/or Engineer) when he anticipates commencing work.
Failure of the Inspection Agency to inspect the work in the stage following and submit the related

GENERAL PROVISIONS - ELECTRICAL 260501-7



NKU Callahan Hall XNCR20
Selective Renovation

reports may result in the Contractor's having to expose concealed work not so inspected. Such
exposure will be at the expense of the responsible Contractor.

D. [Inspections shall be scheduled for rough as well as finished work. The rough inspections shall be
divided into as many inspections as may be necessary to cover all roughing-in without fail.
Report of each such inspection visit shall be submitted to the Architect, Engineer and the
Contractor within three days of the inspection.

E. Approval by an Inspector does not relieve the Contractor from the responsibilities of furnishing
equipment having a quality of performance equivalent to the requirements set forth in these plans
and specifications. All work under this contract is subject to the review of the Architect and/or
Engineer, whose decision is binding.

F. Before final acceptance, the Contractor shall furnish three copies of the certificates of final
approval by the Electrical Inspector (as well as all other inspection certificates) to the Engineer
with one copy of each to the appropriate government agencies, as applicable. Final payment for
the work shall be contingent upon completion of this requirement.

G. The Contractor shall test all wiring and connections for cross connects, continuity and grounds
before equipment and fixtures are connected, and when indicated or required, demonstrate by
continuity/load/voltage test and Megger Test the installation of any circuit or group of circuits.
Where such tests indicate the possibility of faulty insulation, locate the point of such fault,
replacing same with new and demonstrate by further test the elimination of such defect. The
secondary service entrance conductors from the utility (source) transformer to the main service
disconnecting means shall be megger tested. The results of this test shall be turned over to the
engineer for review and approval. Any conductor failing the test shall be replaced and any costs
associated shall be borne by the contractor.

11. COMPUTER-BASED SYSTEM SOFTWARE
A. For all equipment, controls, hardware, computer-based systems, programmable logic controllers,
and other materials provided as a part of the work, software that is installed shall be certified in
writing to the Engineer and Owner by the manufacturer and/or writer to be free of programming
errors that might affect the functionality of the intended use.
12.  CHANGES IN ELECTRICAL WORK
REFER TO GENERAL AND SPECIAL CONDITIONS.
13.  CLAIMS FOR EXTRA COST

REFER TO GENERAL AND SPECIAL CONDITIONS.

14.  SURVEYS, MEASUREMENTS AND GRADES
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15.

16.

17.

18.

A.

The Contractor shall lay out his work and be responsible for all necessary lines, levels,
elevations and measurements. He must verify the figures shown on the drawings before laying
out the work and will be held responsible for any error resulting from his failure to do so.

The Contractor shall base all measurements, both horizontal and vertical from established
bench marks. All work shall agree with these established lines and levels. Verify all
measurements at site and check the correctness of same as related to the work.

Should the Contractor discover any discrepancy between actual measurements and those
indicated, which prevents following good practice or the intent of the drawings and
specifications, he shall notify the Engineer thru normal channels of job communication and
shall not proceed with his work until he has received instructions from the Engineer.

TEMPORARY USE OF EQUIPMENT

A.

The permanent electrical equipment, when installed, may be used for temporary services,
subject to an agreement among the Contractors involved, the Owner, and with the consent of
the Engineer. Should the permanent systems be used for this purpose, each Contractor shall
pay for all temporary connections required and any replacements required due to damage
without cost, leaving the equipment and installation in "as new" condition. The Contractor
may be required to bear utility costs, user fees, etc.

Permission to use the permanent equipment does not relieve the Contractors who utilize this
equipment from the responsibility for any damages to the building construction and/or
equipment which might result because of its use.

TEMPORARY SERVICES

A.

The Contractor shall arrange for temporary electrical and other services which he may require
to accomplish his work. In the absence of other provisions in the contract, the Contractor shall
provide for his own temporary services of all types, including the cost of connections, utility
company fees, construction, removal, etc., in his bid.

RECORD DRAWINGS

A.

The Contractor shall insure that any deviations from the design are being recorded daily or as
necessary on record drawings being maintained by the Contractor. Dimensions from fixed,
visible permanent lines or landmarks shown in vertical and horizontal ways shall be utilized.
Compliance shall be a requirement for final payment. Pay particular attention to the location
of underfloor or underground exterior in-contract or utility-owned or leased service lines, main
switches and other appurtenances important to the maintenance and safety of the Electrical
System. Keep information in a set of drawings set aside at the job site especially for this
purpose. Deliver these record drawings electronically to the Engineer in AutoCad 2000 format
(or more recent version) along with the hand marked field set. Electronic bid drawings will be
furnished to the Contractor for his use at the completion of the work.

MATERIALS AND WORKMANSHIP
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A.

All electrical equipment, materials and articles incorporated in the work shall be new and of
comparable quality to that specified. All workmanship shall be first-class and shall be
performed by electricians skilled and regularly employed in their respective trades. The
Contractor shall determine that the equipment he proposes to furnish can be brought into the
building(s) and installed within the space available. All equipment shall be installed so that all
parts are readily accessible for inspection, maintenance, replacement, etc. Extra compensation
will not be allowed for relocation of equipment for accessibility or for dismantling equipment
to obtain entrance into the building(s).

All conduit and/or conductors shall be concealed in or below walls, floors or above ceilings
unless otherwise noted. All fixtures, devices and wiring required shall be installed to make up
complete systems as indicated on the drawings and specified herein.

All materials, where applicable, shall bear Underwriters' Laboratories label or that of another
Engineer-approved testing agency, where such a standard has been established.

Each length of conduit, wireway, duct, conductor, cable, fitting, fixture and device used in the
electrical systems shall be stamped or indelibly marked with the makers mark or name.

All electrical equipment shall bear the manufacturer's name and address and shall indicate its
electrical capacity and characteristics.

All electrical materials, equipment and appliances shall conform to the latest standards of the
National Electric Manufacturers Association (NEMA) and the National Board of Fire
Underwriters (NBFU) and shall be approved by the Owner's insuring agency if so required.

19.  QUALIFICATIONS OF WORKMEN

A.

All electrical work shall be accomplished by qualified workmen competent in the area of work
for which they are responsible. Untrained and incompetent workmen as evidenced by their
workmanship shall be relieved of their responsibilities in those areas. The Engineer shall
reserve the right to determine the quality of workmanship of any workman and unqualified or
incompetent workmen shall refrain from work in areas not satisfactory to him. Requests for
relief of a workman shall be made through the normal channels of responsibility established by
the Architect or the contract document provisions.

All electrical work shall be accomplished by Journeymen electricians under the direct
supervision of a licensed Electrician. All applicable codes, utility company regulations, laws
and permitting authority of the locality shall be fully complied with by the Contractor.

Special electrical systems, such as Fire Detection and Alarm Systems, Intercom or Sound
Reinforcement Systems, Telecommunications or Data Systems, Lightning Protection Systems,
Video Systems, Special Electronic Systems, Control Systems, etc., shall be installed by
workmen normally engaged or employed in these respective trades. As an exception to this,
where small amounts of such work are required and are, in the opinion of the Engineer, within
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the competency of workmen directly employed by the Contractor involved, they may be
provided by this Contractor.

20. CONDUCT OF WORKMEN

A.

The Contractor shall be responsible for the conduct of all workmen under his supervision.
Misconduct on the part of any workmen to the extent of creating a safety hazard, or
endangering the lives and property of others, shall result in the prompt relief of that workman.
The consumption or influence of alcoholic beverages, narcotics or illegally used controlled
substances on the jobsite is strictly forbidden.

21.  COOPERATION AND COORDINATION BETWEEN TRADES

A.

The Contractor is expressly directed to read the General Conditions and all detailed sections of
these specifications for all other trades and to study all drawings applicable to his work,
including Architectural, Mechanical, Structural and other pertinent Drawings, to the end that
complete coordination between trades will be affected.

Refer to Coordination Among Trades, Systems Interfacing and Connection of Equipment
Furnished by Others section of these Specifications for further coordination requirements.

22.  PROTECTION OF EQUIPMENT

A.

The Contractor shall be entirely responsible for all material and equipment furnished by him in
connection with his work and special care shall be taken to properly protect all parts thereof
from damage during the construction period. Such protection shall be by a means acceptable
to the Engineer. All rough-in conduit shall be properly plugged or capped during construction
in a manner approved by the Engineer. Equipment damaged while stored on site either before
or after installation shall be repaired or replaced (as determined by the Engineer) by the
responsible Contractor.

23.  MAINTENANCE OF EXISTING UTILITIES AND LINES

A.

The locations of all piping, conduits, cables, utilities and manholes existing, or otherwise, that
come within the contract construction site, shall be subject to continuous uninterrupted
maintenance with no exception unless the Owner of the utilities grants permission to interrupt
same temporarily, if need be. Provide one week's written notice to Engineer, Architect and
Owner prior to interrupting any utility service or line. Also see Article 1. - General, this
section.

Known utilities and lines as available to the Engineer are shown on the drawings. However, it
is additionally required that, prior to any excavation being performed, each Contractor
ascertain that no utilities or lines, known or unknown, are endangered by the excavation.

If the above mentioned utilities or lines occur in the earth within the construction site, the
Contractor shall first probe and make every effort to locate the lines prior to excavating in the
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respective area. Electromagnetic utility locators and acoustic pipe locators shall be utilized to
determine where metallic and non-metallic piping is buried prior to any excavation.

D. Cutting into existing utilities and services shall be done in coordination with and as designated
by the Owner of the utility. The Contractor shall work continuously to restore service(s) upon
deliberate or accidental interruption, providing premium time and materials as needed without
extra claim to the Owner.

E. The Contractor shall repair to the satisfaction of the Engineer any surface or subsurface
improvements damaged during the course of the work, unless such improvement is shown to be
abandoned or removed.

F. Machine excavation shall not be permitted within ten feet of existing gas or fuel lines. Hand
excavate only in these areas, in accord with utility company, agency or other applicable laws,
standards or regulations.

G. Protect all new or existing lines from damage by traffic, etc. during construction.

24.  SMOKE AND FIRE PROOFING

A. The Contractor shall not penetrate rated fire walls, ceilings or floors with conduit, cable, bus
duct, wireway or other raceway system unless all penetrations are protected in a code
compliant manner which maintains the rating of the assembly. Smoke and fire stop all
openings made in walls, chases, ceiling and floors. Patch all openings around conduit,
wireway, bus duct, etc., with appropriate type material to smoke stop walls and provide needed
fire rating at fire walls, ceilings and floors. Smoke and fire proofing materials and method of
application shall be approved by the local authority having jurisdiction.

25.  QUIET OPERATION, SUPPORTS, VIBRATION AND OSCILLATION

A. All work shall operate under all conditions of load without any objectionable sound or
vibration, the performance of which shall be determined by the Engineer. Noise from moving
machinery or vibration noticeable outside of room in which it is installed, or annoyingly
noticeable noise or vibration inside such room, will be considered objectionable. Sound or
vibration conditions considered objectionable by the Engineer shall be corrected in an
approved manner by the Contractor (or Contractors responsible) at his expense.

B. All equipment subject to vibration and/or oscillation shall be mounted on vibration supports
suitable for the purpose of minimizing noise and vibration transmission, and shall be isolated
from external connections such as piping, ducts, etc., by means of flexible connectors,
vibration absorbers or other approved means. Surface mounted equipment such as panels,
switches, etc., shall be affixed tightly to their mounting surface.

C. The Contractor shall provide supports for all equipment furnished by him using an approved

vibration isolating type as needed. Supports shall be liberally sized and adequate to carry the
load of the equipment and the loads of attached equipment, piping, etc. All equipment shall be
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securely fastened to the structure either directly or indirectly through supporting members by
means of bolts or equally effective means. No work shall depend on the supports or work of
unrelated trades unless specifically authorized in writing by the Architect or Engineer.

26. FINAL CONNECTIONS TO EQUIPMENT

A.

The roughing-in and final connections to all electrically operated equipment furnished under
this and all other sections of the contract documents or by others, shall be included in the
Contract and shall consist of furnishing all labor and materials for connection. The Contractor
shall carefully coordinate with equipment suppliers, manufacturers representatives, the vendor
or other trades to provide complete electrical and dimensional interface to all such equipment
(kitchen, hoods, mechanical equipment, panels, refrigeration equipment, etc.).

27.  WELDING

A.

The Contractor shall be responsible for quality of welding done by his organization and shall
repair or replace any work not done in accordance with the Architect's or structural Engineer's
specifications for such work. If required by the Engineer, the responsible Contractor shall cut
at least three welds during the job for X-raying and testing. These welds are to be selected at
random and shall be tested as a part of the responsible Contractor's work. Certification of
these tests and X-rays shall be submitted, in triplicate, to the Engineer. In case a faulty weld is
discovered, the Contractor shall be required to furnish additional tests and corrective measures
until satisfactory results are obtained.

28.  ACCESSIBILITY

A.

D.

The Contractor shall be responsible for the sufficiency of the size of shafts and chases, the
adequate clearance in partitions and above suspended ceilings for the proper installation of his
work. He shall cooperate with the General Contractor (or Construction Manager) and all other
Contractors whose work is in the same space, and shall advise each Contractor of his
requirements. Such spaces and clearances shall be kept to the minimum size required to
ensure adequate clearance and access.

The Contractor shall locate all equipment which must be serviced, operated, or maintained in
fully accessible positions. Equipment shall include but not be limited to junction boxes, pull
boxes, contactors, panels, disconnects, controllers, switchgear, etc. Minor deviations from
drawings may be made to allow for better accessibility, and any change shall be approved
where the equipment is concealed.

Each Contractor shall provide (or arrange for the provision by other trades) the access panels
for each concealed junction box, pull box, fixtures or electrical device requiring access or
service as shown on Engineer's plans or as required. Locations of these panels shall be
identified in sufficient time to be installed in the normal course of work. All access panels
shall be installed in accord with the Architect's standards for such work.

Access Doors; in Ceilings or Walls:
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(1) In mechanical, electrical, or service spaces:
14 gauge aluminum brushed satin finish, 1" border.

(2) In finished areas:
14 gauge primed steel with 1" border to accept the architectural finishes specified for the
space. Confirm these provisions with the Architect prior to obtaining materials or

installing any such work.

(3) In fire or smoke rated partitions, access doors shall be provided that equal or exceed the
required rating of the construction they are mounted in.

29. ELECTRICAL CONNECTIONS

A.

The Contractor shall furnish and install all power wiring complete from power source to motor
or equipment junction box, including power wiring through starters. The Contractor shall
install all starters not factory mounted on equipment. Unless otherwise noted, the supplier of
equipment shall furnish starters with the equipment. Also refer to Divisions 11, 14, 20, 21, 22,
23 and 25 of the Specifications, shop drawings and equipment schedules for additional
information.

All control, interlock, sensor, thermocouple and other wiring required for equipment operation
shall be provided by the Contractor. All such installations shall be fully compliant with all
requirements of Division 26 and 27 regardless of which trade actually installs such wiring.
Motors and equipment shall be provided for current and voltage characteristics as indicated or
required. All wiring shall be enclosed in raceways unless otherwise noted.

Each Contractor or sub-contractor, prior to bidding the work, shall coordinate power, control,
sensor, interlock and all other wiring requirements for equipment or motors with all other
contractors or sub-contractors, to ensure all needed wiring is provided in the Contract. Failure
to make such coordination shall not be justification for claims of extra cost or a time extension
to the Contract.

30. CUTTING AND PATCHING

A.

Unless otherwise indicated or specified, the Contractor shall provide cutting and patching
necessary to install the work specified in this Division. Patching shall match adjacent surfaces
to the satisfaction of the Engineer and shall be in accord with the Architect's standards for such
work, as applicable.

No structural members shall be cut without the approval of the Structural Engineer and all such
cutting shall be done in a manner directed by him.

When installing conduit, pipe, or any other work in insulated concrete form (ICF) walls, the
responsible subcontractor for the work shall provide spray foam insulation to patch the rigid
insulation to maintain full integrity of the insulating value of the wall after the mechanical and
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electrical work is complete. Furthermore all new work shall NOT be installed in concrete
center of wall. All mechanical and electrical installations shall be on the interior side of the
concrete.

31. ANCHORS

A. Each Contractor shall provide and locate all inserts required for his work before the floors and
walls are built, or shall be responsible for the cost of cutting and patching required where
inserts were not installed, or where incorrectly located. Each Contractor shall do all drilling
required for the installation of his hangers. Drilling of anchor holes may be prohibited in post-
tensioned concrete construction, in which case the Contractor shall request approved methods
from the Architect and shall carefully coordinate setting of inserts, etc., with the Structural
Engineer and/or Architect.

32.  WEATHERPROOFING

A. Where any work pierces waterproofing, including waterproof concrete, the method of
installation shall be as approved by the Architect and/or Engineer before work is done. The
Contractor shall furnish all necessary sleeves, caulking and flashing required to make openings
absolutely watertight.

B.  Wherever work penetrates roofing, it shall be done in a manner that will not diminish or void
the roofing guarantee or warranty in any way. Coordinate all such work with the roofing
installer.

33. OPERATING INSTRUCTIONS

A. Upon completion of all work and all tests, each Contractor shall furnish the necessary skilled
labor and helpers for operating his systems and equipment for a period of three days of eight
hours each, or as otherwise specified. During this period, instruct the Owner or his
representative fully in the operations, adjustment, and maintenance of all equipment furnished.
Give at least one week's written notice to the Owner, Architect and Engineer in advance of this
period. The Engineer may attend any such training sessions or operational demonstrations.
The Contractor shall certify in writing to the Engineer that such demonstrations have taken
place, noting the date, time and names of the Owner's representative that were present.

B. Each Contractor shall furnish three complete bound sets for approval to the Engineer of
typewritten and/or blueprinted instructions for operating and maintaining all systems and
equipment included in this contract. All instructions shall be submitted in draft, for approval,
prior to final issue. Manufacturer's advertising literature or catalogs will not be acceptable for
operating and maintenance instructions.

C. Each Contractor, in the above-mentioned instructions, shall include the maintenance schedule

for the principal items of equipment furnished under this contract and a detailed, easy to read
parts list and the name and address of the nearest source of supply.
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D. Formatting & content shall follow the guidelines outlined in the latest version of ASHRAE
Applications Handbook, Guideline 4. As a minimum, the following shall be included:

e The operation and maintenance document directory should provide easy access and be
well organized and clearly identified.

e Emergency information should be immediately available during emergencies and should
include emergency and staff and/or agency notification procedures.

e The operating manual should contain the following information:

I.  General Information
a. Building function
b. Building description
c¢. Operating standards and logs

II. Technical Information
a. System description
b. Operating routines and procedures
c. Seasonal start-up and shutdown
d. Special procedures
e. Basic troubleshooting

¢ The maintenance manual should contain the following information:
I. Equipment data sheets
a. Operating and nameplate data
b. Warranty

II. Maintenance program information
a. Manufacturer’s installation, operation, and maintenance instructions
b. Spare parts information
c. Preventive maintenance actions
d. Schedule of actions
e. Action description
f. History
e Test reports document observed performance during start-up and commissioning.

34.  SCAFFOLDING, RIGGING AND HOISTING

A. The Contractor shall furnish all scaffolding, rigging, hoisting, and services necessary for
erection and delivery into the premises of any equipment and apparatus furnished. Remove
same from premises when no longer required.

35. CLEANING

A. The Contractor shall, at all times, keep the area of his work presentable to the public and clean
of rubbish caused by his operations; and at the completion of the work, shall remove all
rubbish, all of his tools, equipment, temporary work and surplus materials, from and about the
premises, and shall leave the work clean and ready for use. If the Contractor does not attend to
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such cleaning immediately upon request, the Engineer may cause cleaning to be done by others
and charge the cost of same to the responsible Contractor. Each Contractor shall be
responsible for all damage from fire which originates in, or is propagated by, accumulations of
his rubbish or debris.

After completion of all work and before final acceptance of the work, each Contractor shall
thoroughly clean all equipment and materials and shall remove all foreign matter such as
grease, dirt, plaster, labels, stickers, etc., from the exterior of materials, equipment and all
associated fabrication. Pay particular attention to finished area surfaces such as lighting
fixture lenses, lamps, reflectors, panels, etc.

36. PAINTING

A.

Each fixture device, panel, junction box, etc., that is located in a finished area shall be
provided with finish of color and type as selected or approved by the Architect or Engineer. If
custom color is required, it shall be provided at no additional cost to the Owner. All other
equipment, fixtures or devices located in finished or unfinished areas, that are not required to
have or are provided with finish color or coating shall be provided in a prime painted
condition, ready to receive finish paint or coating. All galvanized metal in finished areas shall
be properly prepared with special processes to receive finish paint as directed and approved by
the Architect.

37. INDEMNIFICATION

A.

The Contractor shall hold harmless and indemnify the Engineer, employees, officers, agents
and consultants from all claims, loss, damage, actions, causes of actions, expense and/or
liability resulting from, brought for, or on account of any personal injury or property damage
received or sustained by any person, persons, (including third parties), or any property growing
out of, occurring, or attributable to any work performed under or related to this contract,
resulting in whole or in part from the negligence of the Contractor, any subcontractor, any
employee, agent or representative.

38. HAZARDOUS MATERIALS

A.

The Contractor is hereby advised that it is possible that asbestos and/or other hazardous
materials are or were present in this building(s). Any worker, occupant, visitor, inspector, etc.,
who encounters any material of whose content they are not certain shall promptly report the
existence and location of that material to the Contractor and/or Owner. The Contractor shall,
as a part of his work, insure that his workers are aware of this potential and what they are to do
in the event of suspicion. He shall also keep uninformed persons from the premises during
construction. Furthermore, the Contractor shall insure that no one comes near to or in contact
with any such material or fumes therefrom until its content can be ascertained to be non-
hazardous.

CMTA, Inc., Consulting Engineers, have no expertise in the determination of the presence of
hazardous materials. Therefore, no attempt has been made by them to identify the existence or
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location of any such material. Furthermore, CMTA nor any affiliate thereof will neither offer
nor make any recommendations relative to the removal, handling or disposal of such material.

C. If the work interfaces, connects or relates in any way with or to existing components which
contain or bear any hazardous material, asbestos being one, then, it shall be the Contractor's
sole responsibility to contact the Owner and so advise him immediately.

D. The Contractor by execution of the contract for any work and/or by the accomplishment of any
work thereby agrees to bring no claim relative to hazardous materials for negligence, breach of
contract, indemnity, or any other such item against CMTA, its principals, employees, agents or
consultants. Also, the Contractor further agrees to defend, indemnify and hold CMTA, its
principals, employees, agents and consultants, harmless from any such related claims which
may be brought by any subcontractors, suppliers or any other third parties.

39.  ABOVE-CEILING AND FINAL PUNCH LISTS

A. The Contractor shall review each area and prepare a punch list for each of the subcontractors,
as applicable, for at least two stages of the project:

9] For review of above-ceiling work that will be concealed by tile or other materials well
before substantial completion.

2) For review of all other work as the project nears substantial completion.

B.  When all work from the Contractor's punch list is complete at each of these stages and prior to
completing ceiling installations (or at the final punch list stage), the Contractor shall request
that the Engineer develop a punch list. This request is to be made in writing seven days prior
to the proposed date. After all corrections have been made from the Engineer's punch list, the
Contractor shall review and initial off on each item. This signed-off punch list shall be
submitted to the Engineer. The Engineer shall return to the site once to review each punch list
and all work prior to the ceilings being installed and at the final punch list review.

C. If additional visits are required by the Engineer to review work not completed by this review,
the Engineer shall be reimbursed directly by the Contractor by check or money order (due net

10 days from date of each additional visit) at a rate of $140.00 per hour for extra trips required
to complete either of the above-ceiling or final punch lists.

END OF SECTION 260501
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SECTION 260502 - SCOPE OF THE ELECTRICAL WORK

1. GENERAL

Each Electrical Contractor's attention is directed to Section 260501 - General Provisions, Electrical,
and all other Contract Documents as they apply to his work.

2. SCOPE OF THE ELECTRICAL WORK

The Electrical work for this project includes all labor, materials, equipment, fixtures, excavation,
backfill and related items required to completely install, test, verify place in service and deliver to the
Owner complete electrical systems in accordance with the accompanying plans and all provisions of
these specifications. This work shall primarily include, but is not limited to the following:

A. All conduits, conductors, outlet boxes, fittings, etc.

B. All panels, disconnect switches, fuses, transformers, contactors, starters, etc.

C. Fault Current, Arc Flash and Coordination Studies.

D. All wiring devices and device plates.

E. Electrical connection to all electrically operated equipment furnished and/or installed by others,
including powered casework, kitchen equipment, etc.

F. Remove existing water heater and reconnect with new.

G. Remove receptacles in area of demolition and provide new devices in area of remodel.

H. Ensure that new equipment is in compliance with AIC ratings and label per Code.

I. Paying all necessary fees and cost for permits, inspections, work by utility companies (power,
telephone, CATV, etc). The Contractor shall contact the utility companies prior to submitting a
bid to determine exactly these charges will be.

J.  Prior to submitting a bid, the Contractor shall contact all serving utility companies to determine
exactly what each utility company will provide and exactly what is required of the Contractor
and the Contractor shall include all such requirements in his base bid.

K. Obtaining, coordinating and paying all necessary fees and costs for permits and inspections
required by local, state and federal law. The Contractor shall contact the appropriate agencies
prior to submitting a bid to determine exactly these charges will be.

END OF SECTION 260502
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SECTION 260503 - SHOP DRAWINGS, LITERATURE, MANUALS, PARTS LISTS, AND SPECIAL

TOOLS

1.

SHOP DRAWINGS

A. Each Contractor shall submit to the Architect and/or Engineer, within thirty days after the

date of the Contract, seven sets of shop drawings and/or manufacturer's descriptive literature
on all equipment required for the fulfillment of his contract. Each shop drawing and/or
manufacturer's descriptive literature shall have proper notation indicated on it and shall be
clearly referenced so the specifications, schedules, light fixture numbers, panel names and
numbers, etc., so that the Architect and/or Engineer may readily determine the particular item
the Contractor proposes to furnish. All data and information scheduled, noted or specified
by hand shall be noted in color red on the submittals. The Contractor shall make any
corrections or changes required and shall resubmit for final review as requested. Review of
such drawings, descriptive literature and/or schedules shall not relieve the Contractor from
responsibility for deviation from drawings or specifications unless they have, in writing,
directed the reviewer's attention to such deviations at the time of submission of drawings,
literature and manuals; nor shall it relieve them from responsibility for errors or omissions of
any nature in shop drawings, literature and manuals. The term "as specified" will not be
accepted.

. If the Contractor fails to comply with the requirements set forth above, the Architect and/or

Engineer shall have the option of selecting any or all items listed in the specifications or on
the drawings, and the Contractor will be required to provide all materials in accordance with
this list.

. Review of shop drawings by the Engineer applies only to conformance with the design

concept of the project and general compliance with the information given in the contract
documents. In all cases, the installing Contractor alone shall be responsible for furnishing
the proper quantity of equipment and/or materials required, for seeing that all equipment fits
the available space in a satisfactory manner and that piping, electrical and all other
connections are suitably located.

. The Engineer's review of shop drawings, schedules or other required submittal data shall not

relieve the Contractor from responsibility for the adaptability of the equipment or materials
to the project, compliance with applicable codes, rules, regulations, information that pertains
to fabrication and installation, dimensions and quantities, electrical characteristics, and
coordination of the work with all other trades involved in this project.

No cutting, fitting, rough-in, connections, etc., shall be accomplished until reviewed
equipment shop drawings are in the hands of the Contractors concerned. It shall be each
Contractor's responsibility to obtain reviewed shop drawings and to make all connections,
etc. in the neatest and most workmanlike manner possible. Each Contractor shall coordinate
with all the other Contractors having any connections, roughing-in, etc., to the equipment, to
make certain proper fit, space coordination, voltage and phase relationships are
accomplished.
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F.

In accord with the provisions specified hereinbefore, shop drawings, descriptive literature
and schedules shall be submitted on each of the following indicated items as well as any
equipment or systems deemed necessary by the Engineer:

Power Equipment

- Fault current coordination study (submit along with switchgear & panelboards).
- Switchgear and panelboards.

- Circuit breakers or fusible switches, per each type.

- Disconnect switches.

- Fuses, per each type required.

- Grounding system.

Devices

- Each type of wiring device and their coverplates.
- Any special items not listed above.

2. SPECIAL WRENCHES, TOOLS AND KEYS

A.

Each Contractor shall provide, along with the equipment provided, any special wrenches or
tools necessary to dismantle or service equipment or appliances installed by him. Wrenches
shall include necessary keys, handles and operators for valves, switches, breakers, etc. and
keys to electrical panels, emergency generators, alarm pull boxes and panels, etc. At least
two of any such special wrench, keys, etc. shall be turned over to the Architect prior to
completion of the project. Obtain a receipt that this has been accomplished and forward a
copy to the Engineer.

3. MAINTENANCE AND OPERATION MANUALS

A.

Prior to substantial completion of the project, the Contractor shall deliver to the Engineers
(in addition to the required Shop Drawings) three complete copies of operation and
maintenance instructions and parts lists for all equipment provided. Formatting and content
shall follow the guidelines outlined in the latest version of ASHRAE Application Handbook,
Guideline 4. As a minimum, the following shall be included:

The operation and maintenance document directory should provide easy access and be
well organized and clearly identified.
Emergency information should be immediately available during emergencies and should
include emergency and staff and/or agency notification procedures.
The operating manual should contain the following information:
I.  General Information

a. Building function

b. Building description

c. Operating standards and logs

II. Technical Information
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System description

Operating routines and procedures
Seasonal start-up and shutdown
Special procedures

Basic troubleshooting

o ppe o

e The maintenance manual should contain the following information:
I.  Equipment data sheets
a. Operating and nameplate data
b. Warranty

II. Maintenance program information

Manufacturer’s installation, operation, and maintenance instructions
Spare parts information

Preventive maintenance actions

Schedule of actions

Action description

History

mo oo o

e Test reports document observed performance during start-up and commissioning.

END OF SECTION 260503
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SECTION 260504 - SLEEVING, CUTTING, PATCHING AND REPAIRING

L.

GENERAL

A.

The Contractor shall be responsible for all openings, sleeves, trenches, etc. that he may require in
floors, roofs, ceilings, walls, etc. and shall coordinate all such work with the General Contractor
and all other trades. He shall determine and coordinate any openings which he is to provide
before submitting a bid proposal in order to avoid conflict and disagreement during construction.
Improperly located openings shall be reworked at the expense of the responsible Contractor.

The Contractor shall plan his work ahead and shall place sleeves, frames or forms through all
walls, floors and ceilings during the initial construction, where it is necessary for conduit, buss
duct, conductors, wireways, etc. to go through; however, when this is not done, this Contractor
shall do all cutting and patching required for the installation of his work, or he shall pay other
trades for doing this work when so directed by the Architect. Any damage caused to the building
by the workmen of the responsible Contractor must be corrected or rectified by him at his own
expense.

The Contractor shall cut holes in casework, equipment panels, etc. (if any), as required to pass
pipes in and out.

The Contractor shall notify other trades in due time where he will require openings of chases in
new concrete or masonry. He shall set all concrete inserts and sleeves for his work. Failing to
do this, he shall cut openings for his work and patch same as required at his own expense.

Openings in slabs and walls shall be cut with core drill. Hammer devices will not be permitted.
Edges of trenches and large openings shall be scribe cut with a masonry saw.

Cast iron sleeves shall be installed through all walls where pipe enters the building below grade.
Sleeves shall be flush with each face of the wall and shall be sufficiently larger than the entering
pipe to permit thorough caulking with lead and oakum between pipe and sleeve for
waterproofing.

In all cases, sleeves shall be at least two inches larger than nominal pipe diameter.

No cutting is to be done at points or in a manner that will weaken the structure and unnecessary
cutting must be avoided. If in doubt, contact the Architect.

The Contractor shall be responsible for properly shoring, bracing, supporting, etc. any existing
and/or new construction to guard against cracking, settling, collapsing, displacing or weakening
while openings are being made. Any damage occurring to the existing and/or new structures, due
to failure to exercise proper precautions or due to action of the elements, shall be promptly and
properly made good to the satisfaction of the Architect.

All work improperly done or not done at all as required by the Contractor will be performed by
others. The cost of this work shall be paid for by the Contractor who is in non-compliance with
the Contract.
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2. SLEEVES, PLATES AND ESCUTCHEONS

A. The Contractor shall provide and locate all sleeves required for his work before the floors and
surface being penetrated are built, otherwise the Contractor shall core drill for conduits where
sleeves were not installed, or where incorrectly located. Core drilling is the only acceptable
alternative to sleeves. Do not chisel openings. Where sleeves are placed in exterior walls or in
slabs on grade, the space between the conduit and the sleeves shall be made completely and
permanently water tight.

B. Conduits that penetrates fire and/or smoke rated assemblies shall have sleeves installed as
required by the manufacturer of the rating seal used.

C. Atall other locations either pipe sleeves or core drilled openings are acceptable.

D. Where thermal expansion does not occur, the wall may be sealed tight to the conduit.

E. Sleeves shall be constructed of rigid steel conduit. Sleeves in floors shall extend 6" above
finished floor level.

END OF SECTION 260504
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SECTION 260505 - DEMOLITION, RESTORATION AND SALVAGE

L.

GENERAL

A.

Drawings and General Provisions of the Contract, including General and Supplementary
Conditions and all other divisions of these specifications apply to work specified in this section.

DESCRIPTION OF WORK

A.

This section covers all demolition, restoration and salvage required to perform the electrical
work indicated on the drawings, specified and/or as required to complete the project. It is the
intent of this section of work to remove all existing electrical equipment, materials, etc. which
are not required for the completed building and to restore any and all finished surfaces to their
original type and conditions. To accomplish these requirements, the Contractor(s) shall, at his
own expense, engage the services of others already performing finish work on this project. All
work shall be completed to the satisfaction of the Architect/Engineers whose decisions shall be
final. This requirement shall apply to all restoration work whether indicated or specified.

The Contractor shall lawfully dispose of any removed P.C.B.-bearing ballasts (containing
polychlorinated biphenyl), and all mercury-vapor bearing lamps, in accordance with all state,
local, federal and other applicable laws and regulations.

ELECTRICAL

A.

Where electrical fixtures, equipment or other materials are removed and/or relocated, all
abandoned conduit and conductors shall be removed in exposed areas. In concealed areas,
materials shall be abandoned in place or removed as indicated and patch all openings.

The Contractor shall be responsible for the removal and/or relocation of any electrical
equipment, fixtures, devices, appurtenances, etc., which may, in the course of construction,
interfere with the installation of any new and/or relocated Architectural, Mechanical, Electrical,
Structural or Fire Protection Systems whether indicated or not.

REPAIR

A.

Unless otherwise indicated, the Contractor shall be responsible for the patching and repairing of
all holes, etc. in the ceiling, wall and floors where electrical equipment is removed.

SALVAGE

A. 1t is the intent of this section to deliver to the Owner all components of any electrical system

which may be economically reused by him. The Contractor shall make every effort to remove
reusable components without damage and deliver them to a location designated by the Owner.

END OF SECTION 260505
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SECTION 260508 - COORDINATION AMONG TRADES, SYSTEMS INTERFACING AND
CONNECTION OF EQUIPMENT FURNISHED BY OTHERS

1.

COORDINATION

A.

The Contractor is expressly directed to read the General Conditions and all sections of these
specifications for all other trades and to study all drawings applicable to his work, including
Architectural, Plumbing, Fire Protection, Mechanical and Structural drawings, to the end that
complete coordination between trades will be affected. Each Contractor shall make known to all
other contractors the intended positioning of materials, raceways, supports, equipment and the
intended order of his work. Coordinate all work with other trades and proceed with the
installation in a manner that will not create delays for other trades or affect the Owner's
operations.

Special attention to coordination shall be given to points where raceways, fixtures, etc., must
cross other ducts or conduit, where lighting fixtures must be recessed in ceilings, and where
fixtures, conduit and devices must recess into walls, soffits, columns, etc. It shall be the
responsibility of each Contractor to leave the necessary room for other trades. No extra
compensation or time will be allowed to cover the cost of removing fixtures, devices, conduit,
ducts, etc. or equipment found encroaching on space required by others.

The Contractor shall be responsible for coordination with all trades to insure that they have made
provision for connections, operational switches, disconnect switches, fused disconnects, etc., for
electrically operated equipment provided under this or any other division of the specifications, or
as called for on the drawings. Any connection, circuiting, disconnects, fuses, etc., that are
required for equipment operation shall be provided as a part of this contract.

If any discrepancies occur between accompanying drawings and these specifications and
drawings and specifications covering other trade's work, each trade shall report such
discrepancies to the Architect far enough in advance so that a workable solution can be
presented. No extra payment will be allowed for relocation of fixtures, devices, conduit, and
equipment not installed or connected in accordance with the above instructions.

In all areas where air diffusers, devices, lighting fixtures and other ceiling-mounted devices are
to be installed, the Mechanical Trade(s) and the Electrical Trade and the General Trades shall
coordinate their respective construction and installations so as to provide a combined
symmetrical arrangement that is acceptable to the Architect and Engineer. Where applicable,
refer to reflected ceiling plans. Request layouts from the Architect or Engineer where in doubt
about the potential acceptability of an installation.

INTERFACING

Each Electrical Trade, Specialty Controls Trade, Mechanical Trade and the General Trades, etc.,

shall insure that coordination is effected relative to interfacing of all systems. Some typical interface

points are (but not necessarily all):

A. Connection of Power lines to Owner's existing or new services.
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B. Connection of all controls to equipment.

C. Electrical power connections to electrically operated (or controlled) equipment.

D. Electrical provisions for all equipment provided by other trades or suppliers within this contract.
3. CONNECTION OF EQUIPMENT FURNISHED BY OTHERS

A. Each Contractor shall make all connections to equipment furnished by others, whenever such
equipment is shown on any part of the drawings or mentioned in any part of the Specifications,
unless otherwise specifically specified hereinafter.

B. All drawings are complementary, one trade of the other. It is the Contractor's responsibility to
examine all drawings and specifications to determine the full scope of his work. The project
Engineers have arranged the specifications and drawings in their given order solely as a
convenience in organizing the project, and in no way shall they imply the assignment of work to
specific trades, contractors, subcontractors or suppliers.

C. Supervision to assure proper installation, functioning and operation shall be provided by the
Contractor furnishing the equipment or apparatus to be connected.

D. Items indicated on the drawings as rough-in only (RIO) will be connected by the equipment
supplier or Owner, as indicated. The Contractor shall be responsible for rough-in provisions
only as indicated. These rough-ins shall be in accord with the manufacturer's or supplier's
requirements.

E. For items furnished by others, relocated, or RIO, the Contractor shall obtain from the supplier or
shall field determine as appropriate, the exact rough-in locations and connection sizes for the
referenced equipment.

F. The Contractor shall be responsible for coordinating with the General and all other trades, as

necessary, to determine any and all final connections that he is to make to equipment furnished
by others.

END OF SECTION 260508
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SECTION 260519 - CONDUCTORS, IDENTIFICATION, SPLICING DEVICES & CONNECTORS

1. GENERAL

A.

This section of the Specifications covers all of the electrical power, lighting, and control power
(line voltage) conductors, but does not include communications, data or signal system
conductors, which are specified separately in these specifications.

All conduits installed without conductors shall have a 200 1b. test nylon string installed for future
use, tied off securely at each end.

No more than 40% conduit fill is permitted for any conduit system, including video,
intercom, data, power or other signal circuits unless specifically indicated otherwise on the
plans.

Lighting circuits: No more than five conductors shall be installed in conduit except for switch
legs and travelers in multi-point switching arrangements.

Receptacle circuits: If multiple circuits are pulled in a single homerun, a dedicated neutral shall
be provided for each phase conductor. In these cases, a maximum of seven conductors are
permitted in a single conduit. Conductors shall be derated per N.E.C.

Intentional or unintentional painting of exposed low voltage or line voltage cabling is prohibited.
The contractor shall ensure that exposed cabling is adequately protected from direct painting or
overspray whether painting is required within the electrical specifications or required by other
disciplines/trades. The contractor shall review the painting requirements for all disciplines and
shall provide cabling protection as required. Where exposed cabling is being installed in
exposed ceiling or wall spaces that are required to be painted, the contractor shall provide
alternate options for cable colors and shall provide submittals for such cabling to engineer for
approval.

2. MATERIALS

A.

CONDUCTORS

(1) All conductors shall be 98% conductive annealed copper unless otherwise noted, UL listed
and labeled.

(2) Lighting and receptacle branch circuits shall be not less than No. 12 copper wire or of the
sizes shown on the drawings with Type THW, THHN or THWN insulation. All feeder
circuits shall be Type THW or THWN of the size as shown on the Contract Drawings.
THHN wiring shall only be installed in overhead, dry or damp locations. THWN or THW
wiring shall be used for all circuits pulled in underground or other wet locations.

(3) Conductors No. 10 and smaller sizes of wire shall be solid. Conductors No. 8 and larger
sizes shall be stranded.
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(4) Conductors for fire alarm wiring shall be stranded and in full compliance with N.E.C. 760.
All fire alarm conductors shall be installed within conduit and enclosed junction boxes.

(5) All wire on the project shall be new, in good condition, and shall be delivered in standard
coils or reels.

(6) The color of the wire shall be selected to conform with Section 210-5 of the latest edition of
the National Electrical Code. Refer also to 260519-4, Color Coding.

(7) All equipment grounding conductors shall have green color insulation or if larger than #8,
shall be taped for two inches, green color at every termination and pullbox access point.

(8) Conductors used for motor connections and connections to vibrating or oscillating equipment
shall be extra flexible.

(9) Conductors for main ground from neutral bus, equipment grounding bus, building steel,
grounding grid and main cold water pipe connection shall be bare copper.

(10) All conductors shall be identified by color code and by means of labels placed on conductors
in all junction boxes and at each terminal point with Brady, Ideal, T & B or approved
equivalent labels indicating source, circuit No. or terminal No.

(11) Branch wiring and feeder conductors that are greater than 100’ in length shall be increased at
least one size to compensate for voltage drop. All circuits shall be installed and sized for a
maximum 2% voltage drop. As calculated using 80% of the supply breaker rating as the
load. Adjust conductors and conduit size accordingly for actual field installed conditions.

B. SPLICING DEVICES & CONNECTORS

(1) Splicing devices for use on No. 14 to No. 10 AWG conductors shall be pressure type such as
T & B "STA-KON", Burndy, Reliable or approved equivalent.

(2) Wire nuts shall be spring pressure type, insulation 600V, 105°C insulation, up to #8 size.
Greater than #6 Cu shall be a compression type connection, 600V insulation, cold shrink
tubing, taped to restore full insulation value of the wire being spliced.

(3) Pressure crimp-applied ring type (or fork with upturned ends) terminations shall be employed
on motor and equipment terminals where such terminals are provided on motor and
equipment leads or on all stranded wire terminations using No. 10 AWG or smaller
conductors.

(4) Splices, where necessary, shall be made with hydraulically-set "Hy-press" or equivalent
crimped connectors. All splices shall be insulated to the full value of the wiring insulation

using a cold-shrink kit or the equivalent in built-up materials.

(5) Large connectors (lugs) at terminals shall be mechanical type, hex-head socket or crimp-on
style, installed per the manufacturer's recommendations.
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(6) Exterior underground connections made between bare ground wires or to ground rods shall
be exothermically welded, "Cadweld" or equivalent.

(7) The use of split-bolt clamps will be permitted in wireways at service entrance only. Torque
to 55 foot-pounds or as recommended by manufacturer.

(8) No aluminum conductors shall be used.

3. INSTALLATION

A.

The pulling of all wires and cable on this project shall be performed in strict compliance with
applicable sections of the National Electrical Code. No conductor entering or leaving a cabinet
or box shall be deflected in such a manner as to cause excess pressure on the conductor
insulation. Conductors shall only be installed after insulating bushings are in place.

The radius of bending of conductors shall be not less than eighteen times the outside diameter of
the conductor insulation or more, if recommended by the manufacturer.

Conductors installed within environmental air plenums shall be per N.E.C. Article 800 and other
applicable codes, with FEP-type insulation or an approved equivalent. Also provide plenum-
rated tie-wraps where plastic straps or other supports, etc., are installed in plenum areas.

Where indicated, communications conductors that are installed exposed shall not be routed
across ceilings or ductwork. They shall be held up against building structure or against
permanent support members. They shall be installed in such a manner that they do not interfere
with the access to or operation of equipment or removal of ceiling tiles. Tie-wraps shall be
installed in such a manner so as to bundle conductors neatly, allowing runouts of single
conductors or groups to drop down to equipment served. Install grommeting where dropping out
of trays or into panels or service columns. Install sleeves with bushings where penetrating
partitions. Firestop sleeves with approved material. Do not penetrate firewalls if so indicated on
plans. Refer to the drawings for support requirements and details on routing exposed
communications conductors.

Conductors for isolated power systems shall be installed in as short a run of conduit as
practicable. No pulling soap shall be used on conductors in isolated power systems.

Where conductors are installed in industrial facilities, they shall be per J.I.C. standards.

Maximum permissible pulling tensions, as recommended by the manufacturer for any given type
of cable or wire installed shall not be exceeded. Utilize special remote readout equipment as
required to ensure compliance. Use particular caution when installing twisted pair data cable or
fiber optic cables -- forces permitted for pulling in are typically very low for these cable types.

All cables and wiring, regardless of voltage, installed in manholes or cable vaults shall be routed
in such a manner to provide a minimum of 6 feet of slack cable for future splicing. Install cables
along walls by utilizing the longer route from entry to exit. If both routes are symmetrical,
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provide a loop of cable secured to wall. All cables shall be tied to insulated cable supports on
wall-mounted racks, spaced a maximum of three feet apart.

I.  Where multiwire branch circuits are allowed, the phases and neutral shall be wire-tied together in
the panelboard and in all pull boxes.

4. COLOR CODING DISTRIBUTION VOLTAGE CONDUCTORS, 600 VOLT OR LESS
A. Conductors to be color coded as follows:
(1) 120/208 Volt Conductors
Phase A - Black

Phase B - Red

Phase C - Blue
Neutral - Solid White or White with tracer stripe to match phase conductor

(2) Control Wiring - Red, or as indicated.

(3) Conductors within enclosures that may be energized when enclosure disconnect is off -
yellow, or taped with 1/2" yellow tape every 6" of length, inside enclosure. Provide
lamacoid plate warning sign on front of enclosure where this condition occurs.

(4) D.C. Wiring - Positive - Light Blue
Negative - Dark Blue

END OF SECTION 260519
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SECTION 260526 - GROUNDING

1. GENERAL

A.

All metallic conduit, raceways, cable trays, wireways, supports, cabinets and equipment shall be
grounded in accordance with the latest issue of the National Electrical Code, as shown on the
Contract Drawings and in accord with the requirements of the local authority having jurisdiction,
as applicable.

The size of the equipment grounding conductors, grounding electrode conductors and service
grounding conductors shall be not less than that given in Article No. 250 of the National
Electrical Code, and/or as shown on the Contract Drawings. Where ungrounded conductor sizes
are increased to minimize voltage drop, grounded conductor sizes shall be increased in the proper
proportion.

Grounding bus and non-current carrying metallic parts of all equipment and raceway systems
shall be securely grounded by connection to common ground.

The service entrance main ground bus shall also be connected to the main cold metallic water
pipe within three feet of where it enters the building, on both the house and street sides of the
main shut-off valve with a properly sized bonding jumper. A properly sized bonding jumper
shall also be provided to the frame of any steel structure utilized in the construction. The steel
frame of the building (if any) shall be made electrically continuous.

2. MATERIALS

A.

Ground wires and cables shall be of the AWG sizes shown on the Contract Drawings or shall be
sized in accord with the prevailing codes. All ground wires and cables shall be copper.

All grounding fittings shall be heavy cast bronze or copper of the mechanical type except for
underground installations or interconnection of grounding grid to cable, columns and ground
electrodes, which shall be thermically welded type as manufactured by Cadweld, Burndy Co.,
Therm-O-Weld, or approved equivalent. Other bonding clamps or fittings in above ground
locations shall be as manufactured by O.A. Co., T & B, Burndy, or approved equivalent.

3. INSTALLATION

A.

All grounding conductors shall be protected from mechanical injury and shall be rigidly
supported. Where ground conductors are run through flexible conduit and through panelboard
switchboard or motor control center feeders, they shall be securely bonded to such conduit thru
the use of grounding bushings at the entrance and exit. All connection of equipment shall be
made with an approved type of solderless connection and same shall be bolted or clamped to
equipment or conduit.

All equipment grounding conductors to lighting fixtures, devices, receptacles, electric heaters,
furnace and other equipment not exceeding No. 8 AWG in size shall be green colored Type
"THWN".
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C. Equipment ground connections to GFI circuit breakers shall be carried and bonded to each outlet
on the circuit. Provide a separate equipment grounding conductor with green color insulation.

D. Resistance to the grounding at the service entrance equipment shall be in accordance with the
N.E.C. for style of construction and shall not exceed ten ohms as measured by the described
testing method.

E. All circuits shall have a separate grounding conductor, except as otherwise noted.

F. When grounding systems are completely installed and all grading in the area of the service
grounding electrode has been completed up to finish elevations, perform a fall-of potential or
other approved test to determine actual system resistance to earth. Report results to the Engineer
in writing. Refer to testing provisions in this section of specifications.

G. Where separately-derived systems are utilized as part of the power distribution network, the
neutral leg of the secondary side of generators, transformers, etc., shall be connected to a
grounding electrode in accordance with the manufacturer's recommendations.

H. The Contractor shall ensure that the ground return path thru building structural steel or other
means is electrically continuous back to the service grounding electrode and is of adequate
capacity and impedance to carry the maximum expected fault or other current. Where no
electrically continuous steel building frame is available, the Contractor shall provide a properly
sized ground bar and ground conductor routed back to the main facility ground bus.

I.  Where a building's steel frame is made electrically discontinuous by masonry breaks (as at
firewalls, etc.), the Contractor shall provide an accessible thermically welded bonding jumper of
#500MCM copper to bond the building steel frame sections together, making the entire steel
frame electrically continuous. The installation of these bonding jumpers shall be reviewed by the
Engineer prior to their being covered by construction.

J.  Where lightning protection systems are utilized on the work, their electrodes and conductors
shall be electrically segregated from the building service ground, except where connections to
structural elements are required for the proper installation of these systems. Lightning protection
grounds shall only be utilized for lightning grounding applications, in accord with U.L. and
manufacturer's recommendations.

K. Grounding connections shall never be made to fire protection, natural gas, flammable gas or
liquid fuel piping, except where specifically indicated on the plans.

L. Where dielectric fittings are utilized in piping systems, the piping system shall not be utilized as
a ground path. Bonding jumpers shall not be utilized to bridge over such fittings. Piping systems
shall not be utilized as ground paths except where specifically required by codes in the case of
water piping.

4. GROUND TESTING PROCEDURE
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A. The actual resistance to earth of the service grounding electrode shall be measured by the
Contractor via the fall-of-potential method. This testing shall be accomplished after the
grounding electrode has been completely installed and the finished grade is achieved.

B. The results of the testing shall be summarized in a written report by the Contractor, which shall
be forwarded to the Engineer for review. The report shall also be included with the operation
and maintenance manuals for the Owner's information and future reference. This report is to also
contain a detailed description and illustrations of the testing procedure, along with the name and
model number of the testing instrument(s).

C. For the actual testing, the Contractor shall follow the procedures outlined below. A self-
contained instrument such as a "Megger" or "Ground OHMMETER" shall be used that is
designed to eliminate the influence of stray current effects on the accuracy of the measurements.

(1) Connect one side of the instrument to the grounding electrode conductor where it connects to
the facility main ground bus (point C1). Disconnect and isolate the grounding electrode
conductor for the test.

(2) Drive a copperweld reference electrode probe (point C2) into earth between 300 and 500 feet
away from C1 and connect to measurement instrument.

(3) Drive the movable grounding probe (C3) into earth at ten equally spaced intervals, in a
straight line between C1 and C2 points and note the E/[=R resistance readings on a graph at
each point.

(4) The resistance measurements in OHMS taken from the flat part of the curve shall be
averaged to determine the true grounding electrode resistance to earth.

(5) At completion of testing, remove reference electrode C2 and all temporary wiring and
connections.

(6) If actual measurements of grounding electrode indicate a resistance greater than five OHMS,
contact the Engineer for instructions. If deemed necessary by the Engineer, additional

electrodes shall be placed and the measurement process repeated until the desired ground
potential achieved.

END OF SECTION 260526
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SECTION 260531 - CABINETS, OUTLET BOXES AND PULL BOXES

1. GENERAL

A. This section of the specifications covers all electrical cabinets, outlet boxes and pull boxes.

B. Continuous runs of conduit shall have properly sized pull boxes at least each eighty-five feet of
run, or as near as possible to that limit.

2. MATERIALS & INSTALLATION

A. Cabinets, Outlet and Pull Boxes:

(M

2)

3)

4)

)

(6)

Cabinets for lighting and power, telephone, pull boxes, outlet boxes, or any other purposes
specified or shown on the Contract Drawings, shall be constructed of code gauge, galvanized
steel with sides formed and corner seams riveted or welded before galvanizing. Boxes
assembled with sheet metal screws will not be accepted. Pull boxes shall include all boxes
used to reduce the run of conduit to the required number of feet or bends, supports, taps,
troughs, and similar applications and shall also be constructed as specified above.

All cabinets and boxes for NEMA 1 and 1A application shall be provided with knockouts, as
necessary, or shall be cut in the field by approved cutting tools which will provide a clean,
symmetrically cut opening. All boxes, except panelboards, shall be provided with code
gauge fronts with hex head or pan head screw fasteners. Outdoor cabinets shall be hinged
cover with pad locking provisions. Fronts for panelboards shall be as specified for
panelboards.

Ceiling outlet boxes shall be galvanized steel, 4" octagonal, not less than 2 1/8" deep, with
lugs or ears to secure covers. Those for use with ceiling lighting fixtures shall be fitted with
3/8" fixture studs fastened to the back of the boxes, where applicable. Provide adequate
support with at least a 2 x safety factor for the anticipated fixture weight.

Special size concealed outlet boxes for clocks, speakers, alarms, panels, etc., shall be
provided by the manufacturer of the equipment.

The location of outlets, as shown on the drawings, shall be considered as approximate only.
It shall be incumbent upon this Contractor to study the general building drawings, with
relation to spaces surrounding each outlet, in order to make his work fit the work of others
and in order that when the devices or fixtures are installed, they will be symmetrically
located and will not interfere with any other work or equipment. Any change in fixture or
layout shall be coordinated with and approved by the Engineer before this change is made.
Regardless of the orientation shown on the drawings, all devices shall be easily accessible
when installed.

Boxes installed in fire rated assemblies shall not compromise the rating of the assembly. The
Contractor is responsible for identifying assembly ratings and construction requirements
prior to rough-in.
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a. Listed single and double gang metallic outlet and switch boxes with metallic or

d.

nonmetallic cover plates may be used in bearing and nonbearing wood stud and steel
stud walls with rating not exceeding 2 h. The boxes shall be fastened to the studs
with the openings in the wallboard facing cut so that the clearance between the boxes
and the wallboard do not exceed 1/8 in. The boxes shall be installed so that the
surface area of individual boxes do not exceed 16 sq in, and the aggregate surface
area of the boxes do not exceed 100 sq in per 100 sq ft of wall surface unless
approved alternate protection materials are used.

Boxes located on opposite sides of walls or partitions shall be separated by a
minimum horizontal distance of 24 in. This minimum separation distance between
the boxes may be reduced when listed Wall Opening Protective Materials are
installed according to the requirements of their Classification.

Boxes installed on opposite sides of walls or partitions of staggered stud construction
shall have listed Wall Opening Protective Materials installed with the boxes in

accordance with Classification requirements for the protective materials.

All installation shall be done in accordance with AHJ requirements.

(7) All outlets, pull boxes, junction boxes, cabinets, etc., shall be sized per the current edition of
the National Electrical Code.

B. Cabinets, outlet boxes and junction or pull boxes shall be threaded for rigid-threaded conduit,
dust-tight, vapor-tight or weatherproof as required for areas other than for NEMA 1 or 1A

application.
equivalent.

(1) NEMA

These shall be as manufactured by Crouse-Hinds, Appleton, Killark, or approved

1 or 1A cabinets, outlet boxes or pull or junction boxes shall be as manufactured by

Appleton, Steel City, T & B, or approved equivalent.

(2) Outlet boxes for switches, receptacles, telephone, etc., concealed in walls shall be galvanized
steel, 2" X 4" X 2" with plaster cover for the number of devices as required. Where outlet
boxes are installed in walls of glazed tile, brick, concrete block, or other masonry which will
not be covered with plaster or in walls covered by wood wainscot or paneling, deep sectional
masonry boxes shall be used and they shall be completely covered with the plates or lighting

fixtures.

This Contractor shall cooperate with the brick layers, block layers and carpenters to

insure that the outlet boxes are installed straight and snugly in the walls. Receptacles shall
be set vertically in walls, unless noted otherwise.

(3) Outlet boxes mounted in glazed tile, brick, concrete block or other types of masonry walls
shall be mounted above or below the mortar joint. Do Not Split The Mortar Joint.

(4) Boxes for more than two devices shall be for the number of devices required and shall be one
piece. No ganging of single switch boxes will be allowed.
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(5) Outlets provided shall have only the holes necessary to accommodate the conduit at the point
of installation and shall be rigidly secure in position. Boxes with knockouts removed and
openings not used shall be replaced or be provided with a listed knockout closure.

(6) Openings for conduit entrance in cabinets and boxes shall be prefabricated, punched, drilled

and/or reamed. The use of a cutting torch for this purpose is prohibited.

END OF SECTION 260531
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SECTION 260533 - RACEWAYS & FITTINGS

1. GENERAL

A.

This section is intended to specify the raceways, conduit, conduit fittings, hangers, junction
boxes, splice boxes, specialties and related items necessary to complete the work as shown on the
drawings and specified herein.

This section specifies basic materials and methods and is a part of each Division 26, 27 and 28
that implies or refers to electrical raceways specified therein.

The types of raceways specified in this section include the following:

(1) Steel electrical metallic tubing. (E.M.T.)
(2) Rigid galvanized steel conduit. (G.R.S.)
(3) Flexible metal conduit (aluminum or steel)
(4) Liquid - tight flexible metal conduit.

All raceways, as listed in 1C. above and otherwise specified herein shall be provided in
compliance with latest editions of all applicable U.L., NEMA, N.E.C. and A.N.S.I. standards.
All conduit, raceways and fittings shall be Underwriters Laboratories listed and labeled, or bear
the listing of an agency acceptable to the local authority having jurisdiction.

Conduit and raceways, as well as supporting inserts in contact with or enclosed in concrete shall
comply with the latest edition of all A.C.I. standards and the equipment manufacturer's
recommendations for such work.

P.V.C. or other non-metallic conduit shall be rated for the maximum operating temperature that
could be developed by the conductors it encloses, while in normal operation.

The decision of the Engineer shall be final and binding in any case where a question or inquiry
arises regarding the suitability of a particular installation or application of raceways, supports or
materials, if other than outlined herein.

Minimum size of conduit shall be 3/4" trade size. All conduit and raceways shall be sized for the
number of conductors contained, in accord with the latest edition of the National Electrical Code
or any other applicable standards.

The installer of raceway systems shall avoid the use of dissimilar metals within raceway
installations that would result in galvanic-action corrosion.

2. MATERIALS

A.

STEEL ELECTRICAL METALLIC TUBING

(1) Electrical metallic tubing, (E.M.T.) of corrosion-resistant steel construction shall be
permitted for concealed installation in dry interior locations. Electrical metallic tubing shall
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not be installed in concrete slabs or where exposed to physical damage. Electrical metallic
tubing shall be permitted for exposed work in mechanical and electrical rooms and other
exposed structure areas where not subjected to physical damage, as determined by the
Engineer.

B. RIGID GALVANIZED STEEL CONDUIT

(1)

2

Rigid galvanized steel conduit shall be used where subject to physical damage for exposed
work in mechanical spaces, within factory or other industrial work areas, for exposed fit-up
work on machinery, for exposed exterior damp or wet location work, in hazardous
atmospheres, in exterior underground locations where installed beneath roadways, where ells
occur in underground P.V.C. conduits, or where turning out of concrete encased duct banks,
and at other locations as specifically called out on the drawings.

Rigid galvanized steel conduit shall be used for all building interior power wiring or cables
of over 600 Volts.

C. FLEXIBLE METAL CONDUIT

(1)

Unless specifically noted otherwise, flexible conduit shall be permitted for final connections
to fixtures or equipment only. Flexible conduit may be constructed of aluminum or steel and
shall be installed with connectors designed for the purpose. All flexible metal conduit shall
be installed as a single piece. No joints shall be permitted. Flexible conduit shall not be
used in wet or dusty locations or where exposed to oil, water or other damaging
environments. An equipment grounding conductor or bonding jumper shall be used at all
flexible conduit installations. Maximum permitted length of flexible metal conduit shall be
72” unless approved in writing by the Engineer.

D. LIQUIDTIGHT FLEXIBLE METAL CONDUIT

(M

Unless specifically noted otherwise, liquidtight flexible conduit shall be permitted for final
connections to furniture, fixtures or equipment only. Weatherproof flexible metal conduit
shall be wound from a single strip of steel, neoprene covered, equivalent to "Liquatite" or
"Sealtite" Type "UA". It shall be installed in such a manner that it will not tend to pull away
from the connectors. Provide strain relief fittings equivalent to "Kellems" as required where
subject to vibration. Flexible connections to motors in dusty areas shall be dust-tight.
Connections in areas exposed to the weather shall be weatherproof. Liquidtight flexible non-
metallic conduit is not allowed unless approved by the Engineer.

3. INSTALLATION

A.

This Contractor shall lay out and install all conduit systems so as to avoid any other service or
systems, the proximity of which may prove injurious to the conduit, or conductors which it
confines. All conduit systems, except those otherwise specifically shown to the contrary, shall

be concealed in the building construction or run above ceilings. Size of all conduit shall as a
minimum conform to the National Electrical Code, unless larger size is indicated on the Contract

Drawings.
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B. No conduit larger shall be installed in poured concrete slabs except with permission of the
structural engineer. All other shall be held below slab. Conduit shall be held at least 6" from
flues or hot water pipes.

C. All exposed conduit shall be installed with runs parallel or perpendicular to walls, structural
members or intersections of vertical planes and ceilings, with right angle turns consisting of cast
metal fittings or symmetrical bends unless otherwise shown. All conduit shall have supports
spaced not more than eight feet apart.

D. Conduit shall be installed in such a manner so as to insure against collection of trapped
condensation. All runs of conduit shall be arranged so as to be devoid of traps. Trapped conduit
runs shall be provided with explosion proof drains at low points. Runs of conduit between
junctions shall not have more than the equivalent of three 90° bends.

E. Junction boxes shall be installed so that conduit runs will not exceed 85', as shown on the
Contract Drawings.

F. Underground electric, cable TV, telephone service or other rigid steel conduit and underfloor
rigid steel conduit below the concrete floor slab shall be painted with two coats of bitumastic
paint, such as "Asphaltum".

G. All underground or underfloor conduits shall be swabbed free of all moisture and debris before
conductors are pulled.

H. At least two 1 inch and four 3/4 inch conduits shall be stubbed from flush-mounted panelboards
into the nearest accessible area for future use. Provide suitable closures for these stubs. Identify
each stub with a suitable hang tag.

I. Install electrical raceways in accordance with manufacturer's written instructions, applicable
requirements of latest edition of the N.E.C., and NECA "Standard of Installation", complying
with recognized industry practices.

J.  Coordinate with other trades, including metal and concrete deck trades, as necessary to interface
installation of electrical raceways and components.

K. Level and square raceway runs, and install at proper elevations and required heights. Hold tight
to structure or route through joists webbing wherever possible, to maximize available space and
not restrict other trades.

L. Complete installation of electrical raceways before starting installation of cables or wires within
raceways.

M. All underground conduits shall be buried to minimum depth of 24" from the top of the concrete

encasement or raceway to finished grade, unless otherwise noted on plans. Observe minimum
burial requirements of local utility company where their standards or regulations apply. Conduits
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N.

containing primary power conductors, (higher than 600 volts to ground) shall be 42" to top below
finished grade, unless otherwise noted on plans.

All raceways shall be installed to maintain a minimum of 4” clearance below roof decking.

4. SPECIALTIES

A.

All EMT terminations at junction boxes, panels, etc. shall be made with case hardened locknuts
and appropriate fittings, with insulated throat liners. Insulating terminations shall be
manufactured as a single unit. The use of split sleeve insulators is not permitted.

All rigid conduit, except main and branch feeders, shall have heavy fiber insulating bushings
reinforced with double locknuts. All branch and main feeders shall have insulated bushings with
grounding lugs and shall be bonded to enclosures with appropriately sized copper jumpers,
except at pad mounted transformers. Bonding jumpers shall be installed as required by the
N.E.C. and other applicable codes.

All conduit stubbed through floor during construction shall have openings protected with plastic
caps approved for this purpose. Connections on both ends of all flexible conduit shall be
equivalent to Thomas and Betts, Ideal, Appleton, Efcor, or approved equivalent, rated for the
environment.

All pulling lines left in open conduit systems shall be non-metallic, left securely tied off at each
end.

Where spare raceways terminate in switchboards or motor control centers a fishtape barrier shall
be provided.

END OF SECTION 260533
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SECTION 260553 - IDENTIFICATIONS
1. GENERAL

A. Equipment, disconnect switches, motor starters, pushbutton stations, special device plates, and
similar materials shall be clearly marked as to their function and use. Markings shall be applied
neatly and conspicuously to the front of each item of equipment with 1/2" white lamacoid plate
(or equivalent) with black letters 1/4" high.

B. The Contractor shall provide clearly legible typewritten directories in each electrical panel
indicating the area, item of equipment, etc., controlled by each switch, breaker, fuse, etc. These
directories are to be inserted into plastic card holders in each panel. The Contractor shall be
required to demonstrate the accuracy of the panel directory for a random sampling of circuits in
each panelboard as directed in the field by the Engineer with corrections made immediately so it
is imperative that care be taken during installation to insure 100% accurate directories.

(1) The contractor shall provide electronic copies of all final schedules in excel or word
format at project closeout.

C. All circuit breakers and disconnects serving fire alarm equipment shall be painted red and clearly
labeled as Fire Alarm Circuits.

D. Branch circuit panelboards and switch gear shall be provided with a white lamacoid plastic plate
with 1/2" black letters for panel designation and 1/4" black letters showing voltage and feeder
information. Branch circuit switches shall be designated as to function. Panelboard and
switchgear labels shall indicate the source they are fed from, and the circuit number at that
source. Panelboards shall also indicate color coding of the branch circuit phase conductors
supplied. Clearly indicate the exact label legend to be furnished with each panelboard and
switchgear on the shop drawings for each item of equipment prior to submission of shop
drawings.

FED FROM “MDP -2~
120/ 208/ 3PH/ 4W — 225A
BLACK-RED-BLUE
CONDUCTORS

E. Where branch circuit panelboards and switchgear are connected to an emergency source, the
lamacoid plate shall be red, and the word "emergency" shall be incorporated into the legend. In
healthcare applications, the NEC — designated branch (life safety, critical or equipment branch)
shall also be incorporated into the legend, all in %4” letters. Also provide similar plates and
legends for automatic transfer switches, and equipment disconnects 100 amps and larger.
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F. Lamacoid plates shall be located at center of top of trim for branch circuit panels, switch gear,
and centered at side for branch circuit switches. Fasten with self-tapping stainless steel screws or
other approved method.

G. The building service disconnect(s) shall be marked with the maximum available fault current
available at that location in accordance with NEC Article 110. If a fault current study is not
required by this contract, the Contractor shall obtain fault current availability data from the
utility company. This requirement applies to both new and existing services if any distribution
equipment is changed.

H. All receptacles and light switches shall be labelled with the circuit number. Labelling shall be by
printed adhesive label with clear background and black capitalized 3/16” high lettering.

END OF SECTION 260553
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SECTION 262400 - ELECTRICAL DISTRIBUTION EQUIPMENT

L.

GENERAL

A. All electrical distribution equipment shall be dead front UL listed for the purpose and

application. All equipment shall meet or exceed all applicable requirements of the National
Electrical Code (N.E.C.). Any device or component, i.e., switchboard, panel, breaker, switch,
etc., used as service entrance equipment, shall be listed for use at 100% of the rated capacity.

2. UL RE-CERTIFICAITON OF EXISTING EQUIPMENT

A. Where existing switchboards, panelboards, motor control centers, and similar are modified in a

manner that changes how the original equipment was shipped from the factory the contractor
shall obtain a UL Field Evaluation and the equipment shall be provided with new UL
certifications and UL Field Evaluation Marking. Modifications include but are not limited to
tapping of bussing, dismantling and rebuilding of gear, or the installation of aftermarket breakers,
components, etc. UL re-certification shall not be required for the following conditions:

(1) If a new breaker listed or classified by the manufacturer for installation in the gear is
provided in an existing prepared space. Contractor must submit documentation of this
classification if the breaker type is not specifically noted on the panelboard product data.

2) Removal of existing breakers

3) Removal of conductors to/from gear

4) Addition of conductors to/from gear

The contractor shall carry all costs associated with the evaluation and re-certification. The
contractor shall submit the service agreement with the UL certified for review by the engineer
prior to execution. All work shall be approved by the Authority Having Jurisdiction.

3. BRANCH PANELBOARDS

A. This section covers lighting and power panelboards (refer to schedules, notes on Drawings and

the Electrical One-Line Diagram, of the Contract Drawings).

. All panelboards shall be of the circuit breaker type, and shall be of one manufacturer.

. Branch panelboards shall be as indicated on the drawings and as specified herein. The lighting

panelboards shall be of the dead-front, quick-make, quick-break, plug-in circuit breaker type,
with trip indicating and trip free handles. All circuits shall be clearly and properly numbered and
shall be provided with thermal magnetic protection. The panelboards shall be enclosed in code
gauge, galvanized steel cabinets with smooth finished hinged doors without visible external
fasteners and heavy chrome locks. Locks shall all be keyed alike. Each door shall have a
directory card inside, covered with a plastic shield, filled in with black india ink or typewritten
with circuit numbers and description indicated. Room numbers shall be coordinated with final
room numbers as selected by Owner -- not numbers on Contract Documents.

ELECTRICAL DISTRIBUTION EQUIPMENT 262400-1
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4.

Special Note: The room numbers used to fill out the panel directories shall match the actual final
name and numbering scheme selected by the Owner. They shall not be filled out per the
construction drawing numbering scheme, unless the Contractor is directed to do so by the
Architect or Engineer.

. Branch panelboards shall be surface or flush mounted as indicated on the Contract Drawings.

Circuit breakers for 120/208 volt systems shall be of 10,000 A.I.C. RMS symmetrical rating
unless otherwise indicated on the Contract Drawings. For 277/480 volt systems, provide circuit
breakers with 14,000 A.I.C. ratings unless otherwise indicated.

All main bus and connections thereto in branch panelboards shall be copper. All bus bars shall
extend full length of panelboards.

. All circuit breakers used to switch lights shall be SWD (switching duty) rated and U.L. listed for

the purpose.

. Where required by the National Electrical Code, provide branch arc-fault circuit interrupters

(A.F.C.1.’s) in branch panelboards, whether indicated on the panel schedule or not. They shall be
U.L. listed, latest edition.

Where branch circuit breakers feed hermetically, sealed compressor for cooling or refrigeration
equipment, provide U.L. listed H.A.C.R.-style circuit breakers.

Where branch circuit breakers are indicated or required to be ground-fault circuit-interrupting
type (G.F.C.L.), they shall have test and reset buttons and be U.L. listed, latest edition. Do not
share neutrals with other circuits.

. Where branch circuit breakers are feeding H.I.D. (high-intensity-discharge) loads, they shall be

rated and listed for such loads. Provide proper circuit breaker whether indicated on panel
schedules or not.

. Arc Flash Hazard warning labels shall be affixed to all panelboards in accordance with Article

110.16 of the National Electrical Code. All components protected by a manually-operated arc
energy reduction means shall have an additional label affixed that describes the location of the
energy reduction means.

. Panels shall be Square "D", G.E., Siemens, Eaton/Cutler-Hammer or approved equivalent.

. Lockable breakers shall be provided for all breakers serving all HVAC equipment, Plumbing

equipment, and kitchen appliances.

INSTALLATION INSTRUCTIONS

A. Panelboards with circuit breakers installed before the building has been finished and cleaned

shall be masked.
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B. All dust and debris shall be removed from the panels before they are energized and placed in
service.

C. All panelboard fronts shall be omitted until final punch list inspection is made. Directories for
each panelboard shall be completed and available for review by the Engineer at that time.

D. All service equipment shall be marked with the maximum available fault current and the date of
the calculation. This information shall be obtained in writing from the serving utility. Provide
label adjacent to the service disconnecting means. Document action of the fault current shall be
included in the operation and maintenance manual. This labeling shall be provided for all new
service installations, service upgrades, and any project that adds or replaces distribution panels or
branch panel boards.

E. Where applicable - Provide a warning sign on the service entrance equipment indicating type and
location of all on-site emergency power sources in accordance with the NEC.

F. Where applicable — Provide warning sign(s) for alternative power devices (photovoltaic, wind,
fuel cell, etc.) on all equipment in accordance with the NEC.

G. All emergency system switchgear, distribution panels and branch panelboards shall be provided
with surge protection devices in accordance with the NEC. Refer to Section 264313 Surge
Suppression Systems.

5. SAFETY SWITCHES

A. Provide heavy duty safety switches as a final disconnecting means as required by NEC and/or as
indicated on the Contract Drawings.

B. All safety switches shall be NEMA Type 1, NEMA 3R, NEMA 4 stainless steel, NEMA 12, or as
required by the operating environment, Heavy Duty Type HD, UL listed.

C. All safety switches shall have switch blades that are fully visible in the "OFF" (open) position
with the door open.

D. All current carrying parts shall be plated by an electrolytic process to resist corrosion and to
promote cooling.

E. Switch mechanism shall be quick-make, quick-break, load break rated, such that during normal
operation of the switch, the operation of the contacts shall not be capable of being restrained by
the operating handle after the closing and opening action of the contacts has started. The handle
and mechanism shall be an integral part of the box (not cover) with facilities for pad locking in
the open or closed position with up to three padlocks. Switch doors shall be interlocked with
switch handle so that the door can only be opened when the switch is in the "OFF" (open)
position.

F. Arc Flash Hazard warning labels shall be affixed to all switches in accordance with Article

110.16 of the National Electrical Code. All components protected by a manually-operated arc
energy reduction means shall have an additional label affixed that describes the location of the
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energy reduction means.
G. Switches shall be as manufactured by Square D., G.E., Siemens, Eaton/Cutler-Hammer or

approved equivalent.

END OF SECTION 262400
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SECTION 262726 - WIRING DEVICES AND PLATES

1. GENERAL

XNCR20

A. This section of the specifications includes wiring devices, cover plates, weatherproof and dust-
tight closures, communications devices and floor outlets.

B. Wiring devices are listed by manufacturer and catalog numbers to establish the quality and type
required. Equivalent devices of other manufacturers will be acceptable with prior approval of the
Engineer. Submit cutsheets and/or samples of each type ten days prior to bid date for review and
written approval to bid. Insofar as possible, standard application or special application devices
shall be by one manufacturer.

2. MATERIALS

943 STANDARD)

TYPE RATING CONFIGURATI COLOR | VENDOR - CAT. #
ON
RECEPTACLE - 125V, 20A NEMA 5-20R ! HUBBELL 5352*
DUPLEX LEVITON 5362*
GE 5362,*
PREMIUM GRADE 125V, 15A NEMA 5-15R ! HUBBELL 5252%*
LEVITON 5262%%*
GE 5262%*
* USE WHERE ON DEDICATED 20A CKT., OR CALLED OUT
** USE WHERE ON DEDICATED 15A CKT., OR WHERE MORE
THAN ONE RECEPTACLE ON A CIRCUIT
RECEPTACLE - 125V, 20A NEMA 5-20R ! HUBBELL
DUPLEX G.F.IL GFRS5352A
(SHALL MEET U.L.

NOTES:

! SEE ARTICLE 3, COLOR.

1. ALL RECEPTACLES SHALL BE BACK OR SIDE-WIRED, CLAMPING TYPE

2. RECEPTACLES SHALL BE TAMPER RESISTANT AND WEATHER RESISTANT AND
MARKED ACCORDINGLY AS REQUIRED BY N.E.C.

3. ALL RECEPTACLES INSTALLED IN DAMP OR WET LOCATIONS SHALL BE UL
LISTED WEATHER RESISTANT TYPE.

3. COLOR

WIRING DEVICES AND PLATES
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A.

Color of devices shall be as selected by the architect. Samples (devices, plates or both) may be
required to be submitted with other architectural color items by the Contractor. The Contractor
shall coordinate any such submission required with other trades, the Prime Contractor or as
needed.

Where devices are controlling or supplying emergency power from a standby source, the device
color shall be red, as with switch toggles or receptacle fronts. Plate color shall match others on
normal power in the building unless otherwise noted.

Where surface finishes next to the devices vary in color or shade throughout the project, the
Contractor may be required to provide lighter or darker plates and devices to more closely match
wall finishes. These variations are considered to be included in the original contract for
construction.

4. PLATES AND COVERS

A.

Unless otherwise specified or noted, all wiring device plates and covers shall be smooth
thermoplastic, Hubbell "P" Series or equivalent G.E. or Leviton. Color shall match device unless
otherwise indicated.

All kitchen, gymnasium or food service area plates shall be bright finish 302 stainless steel.
Cover plates shall be of one manufacturer insofar as possible.

Weatherproof plates for G.F.C.I. receptacles shall be cast aluminum, self-closing, gasketed,
suitable for standard box mounting, U.L. listed for wet location use, cover closed. Vertical
mounting - Hubbell WP26M, horizontal mounting - Hubbell WP26MH (die-cast zinc) or
equivalent Leviton or G.E.

Weatherproof switch plates for toggle-handle switches shall be clear silicone rubber, for standard
outlet boxes. Hubbell 1795 or equivalent G.E. or Leviton.

Cover plates for computer, telephone or other system outlets shall be as required to meet supplier
or the owner's requirements, as applicable. Color to match other plates on project. Furnish
telephone plates with wall-mounting studs if mounted at 48" or higher. See devices schedule
below.

5. INSTALLATION

A.

All wiring devices in dusty areas, exposed to weather and moisture shall be installed in Type
"FS" or similar conduit fittings having mounting hubs, with appropriate cover plates.

Devices that have been installed before painting shall be masked. No plates or covers shall be
installed until all finishing and cleaning has been completed.

Provide G.F.C.I. duplex feed-thru style receptacles in accordance with new U.L. Standard 943
where indicated or required by the National Electrical Code, whether specifically called out or
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not. When a G.F.C.I. receptacle is on a circuit with other non-G.F.C.I. receptacles, it shall
always be placed at the homerun point of the circuit and shall be wired to ground-fault interrupt
protect the downstream outlets on that circuit unless specifically indicated to the contrary.
Provide a "G.F.C.I. protected" label on each downstream outlet.

D. GFCI devices shall be installed in a “readily accessible” location per NEC requirements. GFCI
protected outlets required by plans or code shall be fed by a GFCI breaker or upstream GFCI
device if they are not readily accessible.

E. Where surge suppression outlets are provided, they shall be ANSI Category "A" style. They
shall be installed as dedicated-circuit outlets or where indicated with multiple outlets on a circuit,
they shall be placed at the homerun point of that circuit and feed-thru wired to protect the
downstream outlets on that circuit.

F. All receptacles shall be installed with ground prong at tep position.

G. All outlets not provided with wiring devices shall be closed with a blank plate matching other
plates in the area.

END OF SECTION 262726
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ASBESTOS SURVEY

CALLAHAN HALL WATER HEATER REPLACEMENT
3510 ALEXANDRIA PIKE

HIGHLAND HEIGHTS, KENTUCKY
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NORTHERN KENTUCKY UNIVERSITY
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February 26, 2021

Ms. Audra Points

Northern Kentucky University

100 Nunn Drive AC 724D
Highland Heights, Kentucky 41099

Re:  Asbestos Survey
Callahan Hall Water Heater Replacement
3510 Alexandria Pike
Highland Heights, Kentucky
Geotechnology Job No. J038122.01

Dear Ms. Points:

In accordance with our proposal P038122.01, dated January 21, 2021, and our correspondence
on February 23, 2021, Geotechnology, Inc. (Geotechnology) is pleased to provide this asbestos
survey report for the referenced project. Our scope of services included a site survey and material
sampling of suspect asbestos containing materials (ACM), laboratory analysis of samples, and a
letter report.

SITE AND PROJECT DESCRIPTION

The subject property consists of the existing student dormitory building, Callahan Hall, located on
the campus of Northern Kentucky University at 3510 Alexandria Pike in Highland Heights,
Kentucky. The purpose of the asbestos survey was to identify building materials or components
that may require abatement prior to selective demolition activities planned for a water heater
replacement project.

ASBESTOS SURVEY

In general conformance with the National Emission Standards for Hazardous Air Pollutants
(NESHAP) and the Kentucky Division for Air Quality (KDAQ) requirements, the survey was
conducted on February 5, 2021, by Mr. Jacob Walker, a Kentucky-licensed asbestos inspector.
Copies of Mr. Walker’s training certificate and asbestos inspector license are included in
Appendix A.

Samples were collected in general conformance with the NESHAP and KDAQ requirements.
The identified suspect ACMs were subdivided into homogeneous areas (an area of surfacing
material, thermal system insulation material or miscellaneous material that is uniform in color
and texture). Samples were collected from each identified homogeneous area, consistent with

1398 Cox Avenue | Erlanger, Kentucky 41018
(859) 746-9400 | Fax: (859) 746-9408 | geotechnology.com
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industry practice. A copy of the asbestos survey summary is included in Appendix B, and
floorplans depicting sample locations are included in Appendix D.

Using standard chain-of-custody procedures, the suspect ACM samples were submitted to
QuanTEM Laboratories of Oklahoma City, Oklahoma, a National Voluntary Laboratory
Accreditation Program (NVLAP)-accredited laboratory, for identification by Polarized Light
Microscopy (PLM) coupled with dispersion staining, according to the test method, “Method for
Determination of Asbestos in Bulk Building Materials” (EPA/600/R-93/116). Separable layered
samples were analyzed by layer.

RESULTS
Laboratory analyses did not detect the presence of asbestos in the submitted building material
samples.

Geotechnology will not be able to represent that the site contains no asbestos beyond that
detected or observed by Geotechnology during the survey. Copies of the asbestos laboratory
analytical results are included in Appendix C.

RECOMMENDATIONS
The results of the laboratory analysis did not indicate the presence of asbestos in the building
materials sampled during the survey. Our recommendations are summarized below:

e Should additional suspect materials not observed during our asbestos survey be
discovered within inaccessible and unobserved areas during renovation activities, further
testing may be recommended.

* % * * % *

The following attachments are included in and complete this report:

Appendix A - Certificate and License of Environmental Professional
Appendix B - Asbestos Survey Summary

Appendix C - Asbestos Laboratory Data Sheets

Appendix D - ACM Sample Location Floor Plans

Appendix E - Limitations of Report

* %k k x * *x
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We appreciate the opportunity to provide our professional environmental consulting services to
Northern Kentucky University on this project. If you have any questions or comments, please
contact me at (314) 997-7440.

Very truly yours,
GEOTECHNOLOGY, INC.
Bradley J. Lohrum

Senior Scientist

BJL/DTK:bjl/jsj
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APPENDIX A

CERTIFICATE AND LICENSE OF ENVIRONMENTAL PROFESSIONAL
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ENVIRONMENTAL TRAINING CONCEPTS, INC

P.O Box 99603 Louisville, KY 40269
(502)640-2951

Cicertification Number: ETC-A | R-062920-00529

Jacob Walker

I has on 06-29-2020, attended and successfully completed the requir ements and passed the examination witha
score of 70% of better on the entitled course.

ASBESTOS INSPECTOR REFRESHER

TTraining was in accordance with 40 CFR Part 763 (AHERA) approved by the Commonwealth of Kentucky, the Indiana
[bepartment of Environmental Management, Tennessee Department of Environment & Conservation and The
PArkansas Department of Environmental Quality. The above student received requisite t raining for Asbestos

AAccreditation under Title Il of the Toxic Substance Act (TSCA).

AT

RSN e .

(Cond tfcted at: "ISMf"Alliant Ave., j.ouj sville, KY

raining Manager




ANDY BESHEAR

G OVERNOR

REBECCAW. GOODMAN
SECRETARY

ENERGY AND ENVIRONMENT CABINET
DEPARTMENT FOR EN VIRONMENTAL PROTECTION ANTHONY R. H ATTON

COMMISSIONER

300 SOWER 80OULEV ARD
FRANKFORT. K ENTUCKY 40601

May 8, 2020

Jacob Everett Walker
130 Bueno Xing
Georgetown (Scott), Kentucky 40324

Asbestos Inspector

Al Number: 154781

License Number: 64587

Expires: May 1, 2021
Dear Jacob Everett Walker:

This is to acknowledge receipt of your application for accreditation as an asbestos abatement
professional. Your application has been approved and the above-referenced card is enclosed.

Initial accreditation fee is $100.00 per person per discipline, except for abatement worker
($20.00). Renewal fees for accreditations within one year of the expiration date are one-half of the
initial fees. Renewals for accreditations expired over one year require the initial fee. There is a $10.00
duplication charge to replace a lost card. Please also note that the expiration date on your license is
determined by the expiration date on the training certificate submitted with your application.

When submitting application packets, please note the following:
» donot staple any of the application materials;
« make sure to fill out the application completely, including your signature; and
* include current proof of training for the discipline(s) for which you are applying

If you have any questions regarding this matter, please call our office at (502) 782-6717.

Sincerely,

Jacob Everett Walker &/WWW\ %t(,o’

Has met the requirements of f\ R 5/4/ 05 andis accredited asan:

EmmaMoreo
Asb@sto s Insp .Stor Field Support Section
Agency Interes: Id: 1541 81 Field Operations Branch
Lice nse Num be (: 64 587
Iss ue Date: LWif0S 5y
E xpirat ion Date 05/01/2021

KentuckyUnbridledSpirit.com An Equal Opportunity Employer M/F/D
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ASBESTOS SURVEY SUMMARY
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Inspection Date:_February 5, 2021

Inspector:_Jacob Walker

Site Address: 3510 Alexandria Pike

ASBESTOS SURVEY SUMMARY

Page 1 of 2

Geotechnology, Inc. Project No.: _J038122.01

Project Name:_Callahan Hall Water Heater
Replacement

Newport, Kentucky Type of Structure:_Brick Dormitory
?ﬁﬁ:ﬁ?&;ﬁiﬂ Type of Material (?0 l::;:::?:l Sil.]]l)l?le Location of Sampled Material/Substrate l::l:?el;l::g Typ eAsbestos %
1 B001 Plan South/ Metal Lathe F ND
3 B0O00V / Metal Lathe F ND
#1/ Ceilings - B000, BOOOV, 26 [F105/ Metal Lathe F ND
B001, F105, F205, F305, K0005, Plaster NQ 28 |K119 (Mail Room) / Metal Lathe F ND
K119 29 B001 Plan North / Metal Lathe F ND
30 F305 / Metal Lathe F ND
31 F205 / Metal Lathe F ND
2 B001 / Metal F ND
4 B0OOOV / Metal F ND
5 KOOOE / Metal F ND
) ) 6 K300I / Metal F ND
#2 / Mechanical Closets, B000, I;lezz nF fv’ilrlggfsfs_ V?Eiet . O 11 [K300H /Metal F ND
B000V, B0O1 13 K200I / Metal F ND
Wrap 16 |K200C/ Metal F ND
20 K1001/ Metal F ND
24 K100A / Metal F ND
7 K300J / Metal F ND
8 K300C / Metal F ND
9 K300D / Metal F ND
10 K300H / Metal F ND
#3 / Mechanical Closets Gray Mudded Pipe Fittings NQ 12 K200I / Metal F ND
14 K200J / Metal F ND
15 K200C / Metal F ND
17 K200D / Metal F ND
LF=Linear Feet NF=Non-Friable CH=Chrysotile PACM=Presumed Asbestos Containing Material ND=Non-Detect
SF=Square Feet F = Friable AM=Amosite PTC=Point Count NA=Not Analyzed per stop 1st positive

1 =Note If Poor Condition (P)




Inspection Date:_February 5, 2021

Inspector:_Jacob Walker

Site Address: 3510 Alexandria Pike

ASBESTOS SURVEY SUMMARY

Geotechnology, Inc. Project No.:

J038122.01

Page 2 of 2

Project Name:_Callahan Hall Water Heater

Replacement

Newport, Kentucky Type of Structure:_Brick Dormitory
Homogeneous Area . Quantity/ | Sample . . Friability Asbestos
Number/Location Type of Material Condition! LD. Location of Sampled Material/Substrate Category Type %
18 K200H / Metal F ND
19 K100F / Metal F ND
21 K100D / Metal F ND
#3 - Continued / Mechanical . i 22 K100C / Metal F ND
Closets Gray Mudded Pipe Fittings | NQ 23 |K100A / Metal F ND
25 K100B / Metal F ND
27 K100I / Metal F ND
LF=Linear Feet NF=Non-Friable CH=Chrysotile PACM=Presumed Asbestos Containing Material ND=Non-Detect
SF=Square Feet F = Friable AM=Amosite PTC=Point Count NA=Not Analyzed per stop 1st positive

1 =Note If Poor Condition (P)




Asbestos Survey
3510 Alexandria Pike | Highland Heights, Kentucky
February 26, 2021 | Geotechnology Project No. J038122.01
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APPENDIXC

ASBESTOS LABORATORY DATA SHEETS

FROM THE GROUND UP



LABORATORIES

2033 Hermace Park DRr, OkLanoma City, OK 73120 |.800.822.1650

Polarized Light Microscopy Asbestos Analysis Report

QuanTEM Lab No. 331352 Client: Geotechnology, Inc.
Account Number:  C039 11816 Lackland Rd., STE 150
St. Louis, MO 63146
Date Received: 02/22/2021
Received By: Courtney Holman
Date Analyzed: 02/22/2021 Project: Callahan Hall Water Heater Replacement
Analyzed By: Benjamin Hill Project Location: Highlands Heights, KY
Methodology: EPA/600/R-93/116 Project Number: J038122.01
QuanTEM Client Color / Non-Asbestos Non Fibrous
Sample ID Sample ID Composition Description Asbestos (%) Fiber (%)
01 1 Homogeneous White Asbestos Not Present NA Gypsum
Plaster Perlite
02 2 Layered Brown/Black Asbestos Not Present Cellulose 50 Foil
Wrap Tar
002a Layered Yellow Asbestos Not Present Glass Fiber 100
Insulation
03 3 Layered White Asbestos Not Present NA CaCO3
Texture Paint
003a Layered White Asbestos Not Present NA CaCO3
Skim Coat Sand
003b Layered White Asbestos Not Present Cellulose <1 Gypsum
Plaster Perlite
04 4 Layered Brown/Black Asbestos Not Present Cellulose 50 Foil
Wrap Tar

Unless otherwise noted, upon receipt the condition of the sample was acceptable for analysis.

QuanTEM is a NVLAP accredited PLM laboratory (Lab Code: 101959-0). This report relates only to the specific items tested. NVLAP accreditation applies only to
analysis performed utilizing EPA/600/M4-82-020 and EPA/600/R-93/116 methods. This report may not be used to claim product endorsement by NVLAP or any agency
of the US Government. This report may not be reproduced except in full, without the written approval of the laboratory.
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LABORATORIES

2033 Hermace Park DRr, OkLanoma City, OK 73120 |.800.822.1650

Polarized Light Microscopy Asbestos Analysis Report

QuanTEM Lab No. 331352 Client: Geotechnology, Inc.
Account Number:  C039 11816 Lackland Rd., STE 150
St. Louis, MO 63146
Date Received: 02/22/2021
Received By: Courtney Holman
Date Analyzed: 02/22/2021 Project: Callahan Hall Water Heater Replacement
Analyzed By: Benjamin Hill Project Location: Highlands Heights, KY
Methodology: EPA/600/R-93/116 Project Number: J038122.01
QuanTEM Client Color / Non-Asbestos Non Fibrous
Sample ID Sample ID Composition Description Asbestos (%) Fiber (%)
004a Layered Yellow Asbestos Not Present Glass Fiber 100
Insulation
05 5 Layered Brown/Black Asbestos Not Present Cellulose 50 Foil
Wrap Tar
005a Layered Yellow Asbestos Not Present Glass Fiber 100
Insulation
06 6 Layered Silver/White Asbestos Not Present Cellulose 60 Foil
Wrap
006a Layered Yellow Asbestos Not Present Glass Fiber 100
Insulation
07 7 Homogeneous Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand

Unless otherwise noted, upon receipt the condition of the sample was acceptable for analysis.

QuanTEM is a NVLAP accredited PLM laboratory (Lab Code: 101959-0). This report relates only to the specific items tested. NVLAP accreditation applies only to
analysis performed utilizing EPA/600/M4-82-020 and EPA/600/R-93/116 methods. This report may not be used to claim product endorsement by NVLAP or any agency
of the US Government. This report may not be reproduced except in full, without the written approval of the laboratory.
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LABORATORIES

2033 Hermace Park DRr, OkLanoma City, OK 73120 |.800.822.1650

Polarized Light Microscopy Asbestos Analysis Report

QuanTEM Lab No. 331352 Client: Geotechnology, Inc.
Account Number:  C039 11816 Lackland Rd., STE 150
St. Louis, MO 63146
Date Received: 02/22/2021
Received By: Courtney Holman
Date Analyzed: 02/22/2021 Project: Callahan Hall Water Heater Replacement
Analyzed By: Benjamin Hill Project Location: Highlands Heights, KY
Methodology: EPA/600/R-93/116 Project Number: J038122.01
QuanTEM Client Color / Non-Asbestos Non Fibrous
Sample ID Sample ID Composition Description Asbestos (%) Fiber (%)
008 8 Layered White Asbestos Not Present Cellulose 100
Fabric
008a Layered Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
09 9 Layered White Asbestos Not Present Cellulose 100
Fabric
009a Layered Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
10 10 Layered White Asbestos Not Present Cellulose 100
Fabric
010a Layered Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
11 11 Layered Tan/Silver Asbestos Not Present Cellulose 60 Foil
Wrap

Unless otherwise noted, upon receipt the condition of the sample was acceptable for analysis.

QuanTEM is a NVLAP accredited PLM laboratory (Lab Code: 101959-0). This report relates only to the specific items tested. NVLAP accreditation applies only to
analysis performed utilizing EPA/600/M4-82-020 and EPA/600/R-93/116 methods. This report may not be used to claim product endorsement by NVLAP or any agency
of the US Government. This report may not be reproduced except in full, without the written approval of the laboratory.
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QuanTEM Lab No. 331352

LABORATORIES

2033 Hermace Park DRr, OkLanoma City, OK 73120 |.800.822.1650

Polarized Light Microscopy Asbestos Analysis Report

Client: Geotechnology, Inc.

Account Number:  C039 11816 Lackland Rd., STE 150
St. Louis, MO 63146
Date Received: 02/22/2021
Received By: Courtney Holman
Date Analyzed: 02/22/2021 Project: Callahan Hall Water Heater Replacement
Analyzed By: Benjamin Hill Project Location: Highlands Heights, KY
Methodology: EPA/600/R-93/116 Project Number: J038122.01
QuanTEM Client Color / Non-Asbestos Non Fibrous
Sample ID Sample ID Composition Description Asbestos (%) Fiber (%)
0lla Layered Yellow Asbestos Not Present Glass Fiber 100
Insulation
12 12 Homogeneous Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
13 13 Layered Silver/White Asbestos Not Present Cellulose 60 Foil
Wrap
013a Layered Yellow Asbestos Not Present Glass Fiber 100
Insulation
14 14 Layered White Asbestos Not Present Cellulose 100
Fabric
014a Layered Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand

Unless otherwise noted, upon receipt the condition of the sample was acceptable for analysis.

QuanTEM is a NVLAP accredited PLM laboratory (Lab Code: 101959-0). This report relates only to the specific items tested. NVLAP accreditation applies only to
analysis performed utilizing EPA/600/M4-82-020 and EPA/600/R-93/116 methods. This report may not be used to claim product endorsement by NVLAP or any agency
of the US Government. This report may not be reproduced except in full, without the written approval of the laboratory.
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LABORATORIES

2033 Hermace Park DRr, OkLanoma City, OK 73120 |.800.822.1650

Polarized Light Microscopy Asbestos Analysis Report

QuanTEM Lab No. 331352 Client: Geotechnology, Inc.
Account Number:  C039 11816 Lackland Rd., STE 150
St. Louis, MO 63146
Date Received: 02/22/2021
Received By: Courtney Holman
Date Analyzed: 02/22/2021 Project: Callahan Hall Water Heater Replacement
Analyzed By: Benjamin Hill Project Location: Highlands Heights, KY
Methodology: EPA/600/R-93/116 Project Number: J038122.01
QuanTEM Client Color / Non-Asbestos Non Fibrous
Sample ID Sample ID Composition Description Asbestos (%) Fiber (%)
015 15 Layered White Asbestos Not Present Cellulose 100
Fabric
015a Layered Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
16 16 Layered Silver/White Asbestos Not Present Cellulose 60 Foil
Wrap Tar
016a Layered Yellow Asbestos Not Present Glass Fiber 100
Insulation
17 17 Layered White Asbestos Not Present Cellulose 100
Fabric
017a Layered Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
18 18 Homogeneous Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand

Unless otherwise noted, upon receipt the condition of the sample was acceptable for analysis.

QuanTEM is a NVLAP accredited PLM laboratory (Lab Code: 101959-0). This report relates only to the specific items tested. NVLAP accreditation applies only to
analysis performed utilizing EPA/600/M4-82-020 and EPA/600/R-93/116 methods. This report may not be used to claim product endorsement by NVLAP or any agency
of the US Government. This report may not be reproduced except in full, without the written approval of the laboratory.
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LABORATORIES

2033 Hermace Park DRr, OkLanoma City, OK 73120 |.800.822.1650

Polarized Light Microscopy Asbestos Analysis Report

QuanTEM Lab No. 331352 Client: Geotechnology, Inc.
Account Number:  C039 11816 Lackland Rd., STE 150
St. Louis, MO 63146
Date Received: 02/22/2021
Received By: Courtney Holman
Date Analyzed: 02/22/2021 Project: Callahan Hall Water Heater Replacement
Analyzed By: Benjamin Hill Project Location: Highlands Heights, KY
Methodology: EPA/600/R-93/116 Project Number: J038122.01
QuanTEM Client Color / Non-Asbestos Non Fibrous
Sample ID Sample ID Composition Description Asbestos (%) Fiber (%)
19 19 Homogeneous Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
20 20 Layered Silver/White Asbestos Not Present Cellulose 60 Foil
Wrap
020a Layered Yellow Asbestos Not Present Glass Fiber 100
Insulation
21 21 Homogeneous Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
22 22 Layered White Asbestos Not Present Cellulose 100
Fabric
022a Layered Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand

Unless otherwise noted, upon receipt the condition of the sample was acceptable for analysis.

QuanTEM is a NVLAP accredited PLM laboratory (Lab Code: 101959-0). This report relates only to the specific items tested. NVLAP accreditation applies only to
analysis performed utilizing EPA/600/M4-82-020 and EPA/600/R-93/116 methods. This report may not be used to claim product endorsement by NVLAP or any agency
of the US Government. This report may not be reproduced except in full, without the written approval of the laboratory.
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LABORATORIES

2033 Hermace Park DRr, OkLanoma City, OK 73120 |.800.822.1650

Polarized Light Microscopy Asbestos Analysis Report

QuanTEM Lab No. 331352 Client: Geotechnology, Inc.
Account Number:  C039 11816 Lackland Rd., STE 150
St. Louis, MO 63146
Date Received: 02/22/2021
Received By: Courtney Holman
Date Analyzed: 02/22/2021 Project: Callahan Hall Water Heater Replacement
Analyzed By: Benjamin Hill Project Location: Highlands Heights, KY
Methodology: EPA/600/R-93/116 Project Number: J038122.01
QuanTEM Client Color / Non-Asbestos Non Fibrous
Sample ID Sample ID Composition Description Asbestos (%) Fiber (%)
023 23 Homogeneous Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
24 24 Layered Tan/Silver Asbestos Not Present Cellulose 60 Foil
Wrap
024a Layered Yellow Asbestos Not Present Glass Fiber 100
Insulation
25 25 Layered White Asbestos Not Present Cellulose 100
Fabric
025a Layered Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
26 26 Layered White Asbestos Not Present NA CaCO3
Skim Coat Sand
026a Layered Gray Asbestos Not Present NA CaCO3
Plaster Sand

Unless otherwise noted, upon receipt the condition of the sample was acceptable for analysis.

QuanTEM is a NVLAP accredited PLM laboratory (Lab Code: 101959-0). This report relates only to the specific items tested. NVLAP accreditation applies only to
analysis performed utilizing EPA/600/M4-82-020 and EPA/600/R-93/116 methods. This report may not be used to claim product endorsement by NVLAP or any agency
of the US Government. This report may not be reproduced except in full, without the written approval of the laboratory.
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LABORATORIES

2033 Hermace Park DRr, OkLanoma City, OK 73120 |.800.822.1650

Polarized Light Microscopy Asbestos Analysis Report

QuanTEM Lab No. 331352 Client: Geotechnology, Inc.
Account Number:  C039 11816 Lackland Rd., STE 150
St. Louis, MO 63146
Date Received: 02/22/2021
Received By: Courtney Holman
Date Analyzed: 02/22/2021 Project: Callahan Hall Water Heater Replacement
Analyzed By: Benjamin Hill Project Location: Highlands Heights, KY
Methodology: EPA/600/R-93/116 Project Number: J038122.01
QuanTEM Client Color / Non-Asbestos Non Fibrous
Sample ID Sample ID Composition Description Asbestos (%) Fiber (%)
27 27 Layered White Asbestos Not Present Cellulose 100
Fabric
027a Layered Gray Asbestos Not Present Glass Fiber 20 CaCO3
Joint Insulation Sand
28 28 Layered White Asbestos Not Present NA CaCO3
Texture Paint
028a Layered White Asbestos Not Present NA CaCO3
Skim Coat Sand
028b Layered White Asbestos Not Present NA Gypsum
Plaster Perlite
29 29 Homogeneous White Asbestos Not Present NA Gypsum
Plaster Perlite

Unless otherwise noted, upon receipt the condition of the sample was acceptable for analysis.

QuanTEM is a NVLAP accredited PLM laboratory (Lab Code: 101959-0). This report relates only to the specific items tested. NVLAP accreditation applies only to
analysis performed utilizing EPA/600/M4-82-020 and EPA/600/R-93/116 methods. This report may not be used to claim product endorsement by NVLAP or any agency
of the US Government. This report may not be reproduced except in full, without the written approval of the laboratory.
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LABORATORIES

2033 Hermace Park DRr, OkLanoma City, OK 73120 |.800.822.1650

Polarized Light Microscopy Asbestos Analysis Report

QuanTEM Lab No. 331352 Client: Geotechnology, Inc.
Account Number:  C039 11816 Lackland Rd., STE 150
St. Louis, MO 63146
Date Received: 02/22/2021
Received By: Courtney Holman
Date Analyzed: 02/22/2021 Project: Callahan Hall Water Heater Replacement
Analyzed By: Benjamin Hill Project Location: Highlands Heights, KY
Methodology: EPA/600/R-93/116 Project Number: J038122.01
QuanTEM Client Color / Non-Asbestos Non Fibrous
Sample ID Sample ID Composition Description Asbestos (%) Fiber (%)
30 30 Layered White Asbestos Not Present NA CaCO3
Texture Paint
030a Layered White Asbestos Not Present NA CaCO03
Skim Coat Sand
030b Layered White Asbestos Not Present NA Gypsum
Plaster Perlite
31 31 Layered White Asbestos Not Present NA CaCO3
Texture Paint
031a Layered White Asbestos Not Present NA CaCO3
Skim Coat Sand
031b Layered White Asbestos Not Present NA Gypsum
Plaster Perlite
Burgomi il
Bengorie 2/22/2021
Benjamin Hill, Laboratory Analyst Date of Report

Unless otherwise noted, upon receipt the condition of the sample was acceptable for analysis.

QuanTEM is a NVLAP accredited PLM laboratory (Lab Code: 101959-0). This report relates only to the specific items tested. NVLAP accreditation applies only to
analysis performed utilizing EPA/600/M4-82-020 and EPA/600/R-93/116 methods. This report may not be used to claim product endorsement by NVLAP or any agency
of the US Government. This report may not be reproduced except in full, without the written approval of the laboratory.
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APPENDIX D

ACM SAMPLE LOCATION FLOOR PLANS

FROM THE GROUND UP
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ASBESTOS SURVEY
LIMITATIONS OF REPORT

This report has been prepared on behalf of and for the exclusive use of the addressee, solely for
use as an asbestos survey of the site. If this report is provided to contractors, Client should make it
clear that information is provided for data purposes only and not as a warranty of the asbestos
conditions at the site. Unless other contractual agreements were made, the services described in
this report were carried out in accordance with the Terms for Geotechnology's Services that
accompanied the proposal.

1.

The surveys were performed in accordance with generally accepted practices of other
consultants undertaking similar studies at the same time and in the same geographical
area, and Geotechnology endeavored to conduct the services identified herein in a manner
consistent with that level of care and skill ordinarily exercised by other consultants under
similar circumstances and conditions. The findings and conclusions stated herein must be
considered not as scientific certainties, but rather as professional opinions concerning the
significance of the limited data gathered during the course of the survey. Specifically,
Geotechnology does not and cannot represent that the site contains no asbestos beyond
that observed by Geotechnology during its survey.

The observations described in this Report were made under the conditions stated therein.
The conclusions presented in the Report were based solely upon the services described
therein, and not on scientific tasks or procedure beyond the scope of described services or
the time and budgetary constraints imposed by Client. Furthermore, such conclusions are
based solely on site condition, and rules and regulations, which were in effect at the time of
the study.

In the event that information is developed relative to asbestos issues at the site and not
contained in this report, such information shall be brought to Geotechnology's attention.
Geotechnology will evaluate such information and, on the basis of this evaluation, may
modify the conclusions stated in this Report.

Observations were made of the site as indicated within the Report. Where access to
portions of the site was unavailable or limited, Geotechnology renders no opinion as to the
presence of potentially hidden asbestos in that portion of the site. In addition,
Geotechnology renders no opinion as to the presence of potentially hidden asbestos where
direct observation of the interior walls, floor, roof, or ceiling of a site was obstructed by
objects or coverings on or over these surfaces. These inaccessible and unobserved areas
should be further investigated prior to any renovation/demolition activity that may disturb
them.

Since it is not always possible to acquire a large enough sample of adhesively applied
suspect asbestos-containing material to adequately analyze the underlying mastic without
seriously defacing the surface, prior to renovation/demoilition in those indeterminate areas
additional sampling should be accomplished.



6. Except as noted within the text of the Report, no quantitative laboratory testing was
performed as part of the survey. Where such analyses have been conducted by an outside
laboratory, Geotechnology has relied upon the data provided, and has not conducted an
independent evaluation of the reliability of these data.

7. The purpose of the asbestos survey portion of this Report was to assess the physical
characteristics of the subject site with respect to the presence on the building surfaces of
asbestos as defined in 40 CFR Parts 761 and 763, and 29 CFR Part 1926. No specific
attempt was made to check on the compliance of present or past owners or operators of
the site with federal, state, or local laws and regulations, environmental or otherwise.

8. It is recommended that Geotechnology be retained to provide further asbestos consulting
services during construction and/or implementation of any remedial measures
recommended in this report. This is to allow Geotechnology to observe compliance with
the concepts and recommendations contained herein, and to allow the development of
design changes in the event that conditions differ from those anticipated.

0. This survey may address the identification requirements of the Communication of Hazards
Duties of Building and Facility Owners — as described in OSHA 29 CFR 1296.1101(k)
Asbestos (in construction) Standard, Practices and Procedures for removal, prior to
demolition and disposal, should be in accordance with referenced regulations, the OSHA
Asbestos in Construction Standard, and the EPA Interpretive Rule Governing Roof
Removal (40 CFR Part 61, Appendix A to Subpart M).
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