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STATE OF NEW HAMPSHIRE

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES

BUSINESS ADMINISTRATION
STATE MILITARY RESERVATION

4 PEMBROKE ROAD

CONCORD, NEW HAMPSHIRE 03301-5652

David J. MIkolalUes, Major General Phone: 603-225-1360
The Adjutant General Pax: 603-225-1341

TDD Access: 1-800-735-2964

Warren M. Perry
Deputy Adjutant General

August 4, 2020

His Excellency Governor Christopher T. Sununu
arid the Honorable Executive Council

State House

Concord, New Hampshire 03301

REQUESTED ACTION

1. The Department of Military Affairs and Veterans Services respectfully requests approval to enter
into a contract agreement with Alliance Group, Inc. (vendor code #216354), 6 David Drive, PO Box 666,
Essex Junction, VT, 05453, in the amount not to exceed $159,963.00, for replacement of the boiler located
at the Hillsboro Readiness Center from the date of Governor and Executive Council approval through May
30, 2021. 100% Federal Funds.

2. Further, authorize that a contingency in the amount of $20,000.00 be approved for unforeseen
conditions and/or owner-initiated changes for the construction, bringing the total to $179,963.00. 100%
Federal Funds.

Funds are available in the SFY 2021 operating budget as follows:

010-12-120010-22450000-103-500736- Military Affairs and Veterans Services- Army Guard
Facilities- Contracts for Op Services- Contract Repairs; Bldg-Grounds.

FY2021

$159,963.00

103-500736- Contingency $ 20.000.00

TOTAL $179,963.00

EXPLANATION

The Hillsboro Readiness Center is the last remaining Readiness Center in the State
running on a single boiler. This project will provide two new high efficiency boilers to replace
the single boiler. These new boilers will reduce energy consumption and provide redundancy for
emergency operations.



His Excellency, Governor Christopher T. Sununu
And the Honorable Executive Council

August 4, 2020
Page 2 of2

The Department of Military Affairs and Veteran Services solicited for this service by
placing a Request For Bid (RFB) on the State of New Hampshire Bureau of Purchase and
Property website on June 29, 2020. Notification of the RFB was sent to five (5) companies via
email. Two (2) vendors submitted responses to the RFB with Alliance Group, Inc. submitting
the qualified low bid.

The federal funds to pay for this project are provided to the Department of Military
Affairs and Veterans Services by the National Guard Bureau pursuant to a Federal-State Master
Cooperative Agreement for the mutual support of the New Hampshire Army National Guard.
The cost of this contract shall be reimbursed to the State by the Federal government at a rate of
100%. In the event that federal funds are not available, general funds will not be requested to
support this program.

The contract has been approved for form, substance and execution by the Attorney
General's Office.

Respectfully submitted,

id J. Mikolaities

ajor General, NH National Guard
e Adjutant General



STATE OF NEW HAMPSHIRE

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES SECURITY

SERVICES - STATE MILITARY RESERVATION

SUBJECT: HILLSBORO BOILER REPLACEMENT

BID SUMMARY

The Department of Military Affairs and Veterans Services (DMAVS) solicited Bids via Request
for Bid for Boiler Replacement at Hillsboro Readiness Center which was posted to the State's
Purchase and Property website on June 29, 2020.

DMAVS received two qualified bids:

Contractor Bid Amount Rank

Alliance Group, INC. $179,963.00 A

KPMB Enterprises, LLC. $210,843.00 B

The resulting contract was awarded to Alliance Group Inc. as the company meets the criteria
established in the RFB and provided the lowest bid.



FORM NUMBER P-37 (version 12/11/2019)

Notice: This agreement and all of its attachments shall become public upon submission to Governor and

Executive Council for approval. Any information that is private, confidential or proprietary must
be clearly identified to the agency and agreed to in writing prior to signing the contract.

AGREEMENT

The State of New Hampshire ind the Contractor hereby mutually agree as follows:

GENERAL PROVISIONS

1. IDENTIFICATION.

1.1 State Agency Name
Department of Military Affairs and Veterans Services

1.2 State Agency Address
4 PEMBROKE ROAD

CONCORD, NH 03301

1.3 Contractor Name

ALLIANCE GROUP INC. (vendor code #216354)

1.4 Contractor Address

6 David Drive, PO Box 666
Essex Junction, VT 05453

1.5 Contractor Phone

Number

888-842^822

1.6 Account Number

010-012-22450000-103-

500736

1.7 Completion Date
05/31/21

1.8 Price Limitation

5179,963.00

1.9 Contracting Officer for State Agency

Erin M. Zayac, Administratorof Business Operations

1.10 State Agency Telephone Number
(603)225-1361

1.11 Contractor Signature

7/31ja 0
1.12 Name and Title of Contractor Signatory

1.13 State Agency Signature 1.14 Name and Title of State Agency Signatory
Erin M. Zayac, Administrator of Business Operations

'^1.15 A^ipft^val b^ the N.H. Department of Administration, Division of Persormel (if applicable)
By: Director, On:

1.16 Approval by the Attorney General (Form, Subsfcmcc and Execution) (ifapplicable)

On: G/Zo/aoZP
1.17 Approval by the Governor and Executive Council (if applicable)

G&C Item number: G&C Meeting Date:
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2. SERVICES TO BE PERFORMED. The State of New

Hampshire, acting through the agency identified in block 1.1
("State"), engages contractor identified in block 1.3
("Contractor") to perform, and the Contractor shall perform, the
work or sale of goods, or both, identified and more particularly
described in the attached EXHIBIT B which is incorporated
herein by reference ("Services").

3. EFFECTIVE DATE/COMPLETION OF SERVICES.

3.1 Notwithstanding any provision of this Agreement to the
contrary, and subject to the approval of the Gover.ior and
Executive Council of the State of New Hampshire, if applicable,
this Agreement, and all obligations of the parties hereunder, shall
become efTective on the date the Governor and Executive

Council approve this Agreement as indicated in block 1.17,
unless no such approval is required, in which case the Agreement
shall become effective on the date the Agreement is signed by
the State Agency as shown in block 1.13 ("Effective Date").
3.2 If the Contractor commences the Services prior to the
Effective Date, all Services performed by the Contractor prior to
the Effective Date shall be performed at the sole risk of the
Contractor, and in the event that this Agreement does not become
effective, the State shall have no liability to the Contractor,
including without limitation, any obligation to pay the
Contractor for any costs incurred or Services peiformcd.
Contractor must complete all Services by the Completion Date
specified in block 1.7.

4. CONDITIONAL NATURE OF AGREEMENT.

Notwithstanding any provision of this Agreement to the
contrary, all obligations of the State hereunder, including,
without limitation, the continuance of payments hereunder, are
contingent upon the availability and continued appropriation of
funds affected by any state or federal legislative or executive
action tliat reduces, eliminates or otherwise modifies the
appropriation or avail^ility of funding for this Agreement and
the Scope for Services provided in EXHIBIT B, in whole or in
part. In no event shall the State he liable for any payments
hereunder in excess of such available appropriated fhnds. In the
event of a reduction or termination of appropriated funds, the
State shall have the right to withhold payment until such funds
become available, if ever, and shall have the right to reduce or
terminate the Services under this Agreement immediately upon
giving the Contractor notice of such reduction or temiination.
The State shall not be required to transfer funds from any other
account or source to the Account identified in block 1.6 in the

event funds in that Account are reduced or unavailable.

5. contract PRICE/PRICE LIMITATION/

PAYMENT.

5.1 The contract price, method ofpayment, and terms of payment
are identified and more particularly described in EXHIBIT C
which is incorporated herein by reference.
5.2 The payment by the State of the contract price shall be the
only and the complete reimbursement to the Contractor for all
expenses, of whatever nature incurred by the Contractor in the
performance hereof, and shall be (he only and the complete

compensation to the Contractor for the Services. The State shall
have no liability to the Contractor other than the contract price.
5.3 The State reserves the right to offset from any amounts
otherwise payable to the Contractor under this Agreement those
liquidated amounts required or permitted by N.H. RSA 80:7
through RSA 80:7-c or any other provision of law.
5.4 Notwithstanding any provision in this Agreement to the
contrary, and notwithstanding unexpected circumstances, in no
event shall the total of all payments authorized, or actually made
hereunder, exceed the Price Limitation set forth in block 1.8.

6. COMPLIANCE BY CONTRACTOR WITH LAWS

AND REGULATIONS/ EQUAL EMPLOYMENT
OPPORTUNITY.

6.1 In connection with the performance of the Services, the
Contractor shall comply with all applicable statutes, laws,
regulations, and orders of federal, state, county or municipal
authorities which impose any obligation or duty upon the
Contractor, including, but not limited to, civil rights and equal
employment opportunity laws. In addition, if this Agreement is
funded in any part by monies ofthe United States, the Contractor
shall comply with all federal executive orders, rules, regulations
and statutes, and with any rules, regulations and guidelines as the
State or the United States issue to implement these regulations.
The Contractor sliall also comply with all applicable intellectual
property laws.
6.2 During the term of this Agreement, the Contractor shall not
discriminate against employees or applicants for employment
because of race, color, religion, creed, age, sex, handicap, sexual
orientation, or national origin and will take affirmative action to
prevent such discrimination.
6.3. The Contractor agrees to permit the State or United States
access to any of the CoDlractor's books, records and accounts for
the purpose of ascertaining compliance with all rules, regulations
and orders, and the covenants, terms and conditions of this
Agreement.

7. PERSONNEL.

7.1 The Contractor shall at its own expense provide all personnel
necessary to perform the Services. The Contractor .warrants that
all personnel engaged in the Services shall be qualified to
perform the Services, and shall be properly licensed and
otherwise authorized to do so under all applicable laws.
7.2 Unless otherwise authorized in writing, during the term of
lhi.<5 Agreement, and for a period of six (6) months after the
Completion Date in block 1.7, the Contractor shall not hire, and
shall not permit any subcontractor or other person, firm or
corporation with whom it is engaged in a combined effort to
perform the Services to hire, any person who is a State employee
or official, who is materially involved in the procurement,
administration or performance of this Agreement. This
provision shall survive termination of this Agreement.
7.3 The Contracting Officer specified in block 1.9, or his or her
successor, shall be (he State's representative. In the event ofany
dispute concerning the interpretation of this Agreement, the
Contracting Officer's decision shall be final for the State.
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8. EVENT OF DEFAULT/REMEDIES.

8.1 Any one or more of the following acts or omissions of the
Contractor shall constitute an event of default hereunder ("Event
of Default"):
8.1.1 failure to perform the Services satisfactorily or on
schedule;
8.1.2 failiue to submit any report required hereunder; and/or
8.1.3 failure to perform any other covenant, term or condition of
this Agreement.
8.2 Upon the occurrence of any Event of Default, the State may
take any one, or more, or all, of the following actions:
8.2.1 give the Contractor a written notice specifying the Event of
Default and requiring it to be remedied within, in the absence of
a greater or lesser specification of time, thirty (30) days from the
date of the notice; and if the Event of Default is not timely cured,
terminate this Agreement, effective two (2) days after giving the
Contractor notice of termination;

8.2.2 give the Contractor a written notice specifying the Event of
Default and suspending all payments to be made under this
Agreement and ordering that the portion of the contract price
which would otherwise accrue to the Contractor during the
period from Che date of such notice tmtil such time as the State
determines that the Contractor has cured the Event of Default

shall never be paid to the Contractor;
8.2.3 give the Contractor a written notice specifying the Event of
Default and set off against any other obligations the State may
owe to the Contractor any damages the State suffers by reason of
any Event of Default; and/or
8.2.4 give the Contractor a written notice specifying the Event of
Default, treat the Agreement as breached, terminate the
Agreement and pursue any of its remedies at law or in equity, or
both.

8.3. No ̂ilure by the State to enforce any provisions hereof after
any Event of Default shall be deemed a waiver of its rights with
regard to that Event of Default, or any subsequent Event of
Default. No express failure to enforce any Event of Default shall
be deemed a waiver of the right of the State to enforce each and
all of the provisions hereof upon any further or other Event of
Default on the part of the Contractor.

9. TERMINATION.

9.1 Notwithstanding paragraph 8, the State may, at its sole
discretion, terminate the Agreement for any reason, in whole or
in part, by thirty (30) days written notice to the Contractor that
the State is exercising its option to terminate the Agreement.
9.2 In the event of an early termination of this Agreement for
any reason other than the completion of the' Services, the
Contractor shall, at the State's discretion, deliver to the
Contracting Officer, not later than fifteen (15) days after the date
of termination, a report ('Termination Report") describing in
detail all Services performed, and the contract price earned, to
and including the date of termination. The form, subject matter,
content, and number of copies of the Termination Report shall
be identical to those of any Final Report described in the attached
EXHIBIT B. In addition, at the State's discretion, the Contractor
shall, within 15 days of notice of early termination, develop and

submit to the State a Transition Plan for services under the

Agreement.

10. DATA/ACCESS/CONFroENTIALITY/

PRESERVATION.

10.1 As used in this Agreement, the word "data" shall mean all
information and things developed or obtained during the
performance of, or acquired or developed by reason of, this
Agreement, including, but not limited to, all studies, reports,
flies, formulae, surveys, maps, charts, sound recordings, video
recordings, pictorial reproductions, drawings, analyses, graphic
representations, computer programs, computer printouts, notes,
letters, memoranda, papers, and documents, all whether
finished or unfinished.

10.2 All data and any property which has been received from
the State or purchased with funds provided for that purpose
under this Agreement, shall be the property of the State, and
shall be returned to the State upon demand or upon termination
of this Agreement for any reason.
10.3 Confidentiality of data shall be governed by N.H. RSA •
chapter 91-A or other existing law. Disclosure of data requires
prior written approval of the State.

11. CONTRACTOR'S RELATION TO THE STATE. In the

performance of this Agreement the Contractor is in all respects
an independent contractor, and is neither an agent nor an
employee of the State. Neither the Contractor nor any of its
officers, employees, agents or members shall have authority to
bind the State or receive any benefits, workers' compensation or
other emoluments provided by the State to its employees.

12. ASSIGNMENT/DELEGATION/SUBCONTRACTS.

12.1 The Contractor shall not assign, or otherwise transfer any
interest in this Agreement without the prior written notice, which
shall be provided to the State at least fifteen (15) days prior to
the assignment, and a written consent of the State. For purposes
of this paragraph, a Change of Control shall constitute
assignment "Change of Control" means (a) merger,
consolidation, or a transaction or series of related transactions in
which a third party, together with its affiliates, becomes the
direct or indirect owner of fifty percent (50%) or more of the
voting shares or similar equity interests, or combined voting
power of the Contractor, or (b) the sale of all or substantially all
of the assets of the Contractor.

12.2 None of the Services shall be subcontracted by the
Contractor without prior written notice and consent of the Slate.
The State is entitled to copies of all subcontracts and assignment
agreements and shall not be bound by any provisions contained
in a subcontract or an assignment agreement to which it is not a
party.

13. rNDEMNIFICATION. Unless otherwise exempted by law,
the Contractor shall indemnify and hold harmless the Slate, its
officers and employees, fi-om and against any and all claims,
liabilities and costs for any personal injury or property damages,
patent or copyright infringement, or other claims asserted against
the State, its officers or employees, which arise out of (or which
may be claimed to arise out oO acts or omission of the
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Contractor, or subcontractors, including but not limited to the
negligeoce, reckless or inteotiooal conduct. The State shall not
be liable for any costs incurred by the Contractor arising under
this paragraph 13. Notwithstanding the foregoing, nothing herein
contained shall be deemed to constitute a waiver of the sovereign
immunity of the State, which immunity is hereby reserved to the
State. This covenant in paragraph 13 shall survive the
termination of this Agreement,

14. INSURANCE.

14.1 The Contractor shall, at its sole expense, obtain and
continuously maintain in force, and shall require any
subcontractor or assignee to obtain and maintain in force, the
following insurance:
14.1.1 commercial general liability insurance against all claims
of bodily injury, death or property damage, in amounts of not
less than $1,000,000 per occurrence and $2,000,000 aj;gregate
or excess; and

14.1.2 special cause of loss coverage form covering all property
subject to subparagraph 10.2 herein, in an amount not less than
80% of the whole replacement value of the property.
14.2 The policies described in subparagraph 14.1 hcreiu shall be
on policy forms and endorsements approved for use in the State
of New Hampshire by the N.H. Department of Insurance, and
issued by insurers licensed in the State of New Hampshire.
14.3 The Contractor shall ftimish to the Contracting Officer
identified in block 1.9, or his or her successor, a ccrtifioaic(s) of
insurance for all instirance required under this Agreement.
Contractor shall also furnish to the Contracting Officer identified
in block 1.9, or his or her successor, ccrtificate(s) of insurance
for all rcnewal(s) of insurance required under this Agreement no
later than ten (10) days prior to the expiration date of each
insurance policy. TTie ceTtificate(s) of insurance and any
renewals thereofshall be attached and are incorporated herein by
reference.

15. WORKERS' COMPENSATION.
15.1 By signing this agreement, the Contractor agrees, certifies
and warrants that the Contractor is in compliance with oi exempt
fixjm, the requirements ofN.H. RSA chapter 281-A ("Workers'
Compensation ").
15.2 To the extent the Contractor is subject to the requirements
of N.H. RSA chapter 281-A, Contractor shall maintain, and
require any subcontractor or assignee to secure and maintain,
payment of Workers' Compensation in connection with
activities which the person proposes to undertake pursuant to this
Agreement. The Contractor shall ftimish the Contracting Officer
identified in block 1.9, or his or her successor, proof of Workers'
Compensation in the manner described in N.H. RSA chapter
281-A and any applicable renewal(s) thereof, which shall be
attached and arc incorporated herein by reference. The State
shall not be responsible for payment of any V/orkers'
Compensation premiums or for any other claim or benefit for
Contractor, or any subcontractor or employee of Contractor,
which might arise under applicable Stale of New Hampshire
Workers' Compensation laws in connection with the
performance of the Services under this Agreement

16. NOTICE. Any notice by a party hereto to the other party
shall be deemed to have been duly delivered or given at the time
of mailing by certified mail, postage prepaid, in a United States
Post Office addressed to the parties at the addresses given in
blocks 1.2 and 1.4, herein.

17. AMENDMENT. This Agreement may be amended, waived
or discharged only by an instrument in writing signed by the
parties hereto and only after approval of such amendment,
waiver or discharge by the Governor and Executive Council of
the State of New Hampshire unless no such approval is required
under the circumstances pursuant to State law, rule or policy.

18. CHOICE OF LAW AND FORUM. This Agreement shall
be governed, interpreted and construed in accordance with the
laws of the State of New Hampshire, and is binding upon and
inures to the benefit of the parties and their respective successors
and assigns. The wording used in this Agreement is the wording
chosen by the parties to express their mutual intent, and no rule
of construction shall be applied against or in favor of any party.
Any actions arising out of this Agreement shall be brought and
maintained in New Hampshire Superior Court which shall have
exclusive jurisdiction thereof.

19. CONFLICTING TERMS. In the event of a conflict
between the terms of this P-37 form (as modified in EXHIBIT
A) and/or attachments and amendment thereof, the terms of the
P-37 (as modified in EXHIBIT A) shall control.

20. THIRD PARTIES. The parties hereto do not intend to
benefit any third parties and this Agreement shall not be
construed to confer any such benefit.

21. HEADINGS. The headings throughout the Agreement are
for reference purposes only, and the words contained therein
shall in no way be held to explain, modify, amplify or aid in the
interpretation, construction or meaning of the provisions of this
Agreement.

22. SPECIAL PROVISIONS. Additional or modifying
provisions set forth in the attached EXHIBIT A are incorporated
herein by reference.

23. SEVERABILITY. In the event any ofthc provisions of this
Agreement are held by a court of competent jurisdiction to be
contrary to any state or federal law, the remaining provisions of
this Agreement will remain in full force and effect.

24. ENTIRE AGREEMENT. This Agreement, which may be
executed in a number of counterparts, each of which shall be
deemed an original, constitutes the entire agreement and
understanding between the parties, and supersedes all prior
agreements and understandings with respect to the subject matter
hereof.
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STATE OF NEW HAMPSHIRE

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES

SECURITY SERVICES - STATE MILITARY RESERVATION

EXHIBIT A, SPECIAL PROVISIONS

SUBJECT: HILLSBORO BOILER REPLACEMENT

The Contract Documents consist of the State of New Hampshire Form P-37; Exhibit A- Special
Provisions; Exhibit B- Scope of Services; Exhibit B Attachment 1- Specifications; Exhibit B
Attachment 2- Drawings; Exhibit C- Method of Payment; ad Addenda issued prior to execution
of the Contract; Bonds where required; insurance certificates: and subsequently thereto, Change
Orders issued in accordance with the General Conditions.

The following special provisions modify, change, delete or add to the General Provisions of the
agreement. Where any part of the General Provisions is modified or voided by these Special
Provisions, the unaltered provisions for that part shall remain in effect.

1. This agreement is funded, wholly or in part, by monies of the Federal Government of the United
States; therefore, all parts and provisions of this agreement that refer to contract which are funded
in any part by the federal government arc applicable to this agreement.

2. The term "Contracting Officer" as used in this agreement shall mean the State's Contracting
Officer as is specified at item # 1.9 of the General Provisions of this agreement or his/her authorized
representative. No individual shall be an authorized representative of the Contracting Officer
unless he or she is so appointcd-in writing by the Contracting Officer, in which case such-written
appointment shall be provided to the Contractor.

3. The Contractor acknowledges and agrees that this Agreement was entered into following the
coronavirus disease 2019 (COVrD-19) outbreak. The Contractor agrees that to the extent the
COVED-19 outbreak, or any federal, state or local orders, regulations, rules, restrictions, or
emergency declarations relating to COVID-19, disrupt, delay, or otherwise impact the Scope of
Services to be performed by the Contractor as set forth in EXHIBIT B of this Agreement, any such
disruption, delay, or other impact was foreseeable at the time this Agreement was entered into by
the Parlies and does not excuse the Contractor's performance under this Agreement. The
Contractor agrees that any such impaet, including any disruption to supply chains, workforce
reductions, delays or interruptions in performance, or other effects on businesses, are not the fault
of the State and the Contractor may not seek damages against the State for any such impacts.

If the Contractor experiences or anticipates any such COVID-19-related impacts to this
Agreement, the Contractor shall immediately notify the Contracting Officer. In the event of any
COVrD-19-related impact or anticipated impact to this Agreement, the Contracting Officer shall
have the right to temporarily modify, substitute, or decrease the Services, without the approval of
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the Governor and Executive Council, upon giving written notice to the Contractor. The State's
right to modily includes, but is not limited to the right to modify service priorities, including how
and when Services are delivered, and expenditure requirements under this Agreement so as to
achieve compliance therewith, provided such modifications are within the Scope of Services and
cost limitations of this Agreement. By exercising any of the rights described within this subsection,
the State does not waive any of its right under this Agreement.

In the event that a modification by the State under this subsection would result in a reduction of
Services that cannot be supplemented during the remaining term of this Agreement with cither
replacement or substituted services of substantially similar value, the Parties shall submit an
amendment to this Agreement with a commensurate reduction in the price. In order to facilitate
reconciliation of services performed under this Agreement, the Contractor shall submit weekly
reports detailing the following for any service not fully performed pursuant to the terms of the
Agreement:

1) The services required to be performed under the terms of this Agreement as written;
2) The services actually performed;

3) Any replacement or substituted services performed with reference to the associated
unperformed contracted services.

4. The Contractor shall be responsible to correct, at his own cost and expense, defective work, or
damaged property when defects and damage are caused by the Contractor's employees, equipment
or supplies. The Contracting Officer may withhold all, or part of, payments due to the Contractor
until defective work or damaged property caused by the Contractor, his employees, equipment or
materials, is placed in satisfactory condition

5. General Provisions are amended as follows:

a. Provision 7. PERSONNEL sub-part 7.2: after "who is a State employee or official," add
the following:

"or who is a National Guardsperson or who is a federal employee of the National Guard,"

b. Provision 10. DATA: ACCESS; CONFIDENTIALITY; PRESERVATION: Add the
following sub-part:

10.4 Between the Effective Date and three (3) years after the Completion Date, as often as
the State or Federal Government shall demand, the Contractor shall make available for audit

purposes, all records that pertain to tliis Agreement. Upon demand the contractor shall provide
copies of such documents which may include invoices, payrolls, records of personnel, and other
information relating to all matters covered in this agreement.
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c. Provision 14. INSURANCE AND BOND sub-part 14.1.1: after excess; remove the word
and, and add the following:

"$2,000,000 Products/Completed Operations Aggregate"

d. Provision 14. INSURANCE AND BOND ADD the following sub-part:

14.1.3 Insurance against all claims arising from the Contractor's use of automobiles in the
conduct of this agreement, in amount no less than $1,000,000 per combined single limit for each
accident.

e. Provision 19. CONFLICTING TERMS: Add the following sub-part:

19.1 Should the Contract Documents disagree in themselves or with each other, the Contractor
shall provide the better quality or greater quantity of work and or materials, unless specifically
otherwise directed by written Addendum to the Contract

6. ADD the following as Special Provisions to the extent not inconsistent with the express terms
of this Agreement, the provisions of 32 CFR Part 33, Uniform Administrative Requirements for
Grants and Cooperative Agreements, DoD Grant and Agreement Regulations (DoDGARS)(DoD
3210.6-R) as amended. Title 2 Code of Federal Regulations (CFR) Part 225, and NGR 5-1, are
hereby incorporated into this MCA by reference as if fully set forth herein, shall govern this
Agreement:

Nondiscnmination.

The Grantee covenants and agrees that no person shall be subject to discrimination or
denied benefits in connection with the State's performance under the MCA. Accordingly, and to
the extent applicable, the Grantee covenants and agrees to comply with the following national
policies prohibiting discrimination:

a. On the basis of race, color or national origin, in Title VI of the Civil Rights Act of
1964 (42 U.S.C. Section 2000d ct seq.), as implemented by DoD regulations at 32 CFR part 195.

b. On the basis of race, color or national origin, in Executive Order 11246 as
implemented by Department of Labor regulations at 41 CFR part 60.

c. On the basis of sex or blindness, in Title DC of the Education Amendments of 1972

(20 U.S.C. 1681, et seq.), as implemented by DoD regulations at 32 CFR part 196.
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d. On the basis of age, in The Age Discrimination Act of 1975 (42 U.S.C. Section
6101 et seq.), as implemented by Department of Health and Human Services regulations at 45 CFR
part 90.

e. On the basis of handicap, in Section 504 of the Rehabilitation Act of 1973 (29
U.S.C. 794), as implemented by Department of Justice regulations at 28 CFR part 41 and DoD
reflations at 32 CFR part 56.

Lobbying.

a  The state covenants and. agrees that it will not expend any funds appropriated by
Congress to pay any person for influencing or attempting to influence an officer or employee of
any agency, or a Member of Congress in connection with any of the following covered federal
actions. The awarding of any federal contract; the making of any federal grant; the making of any
federal loan; the entering into of any CA; and the extension, continuation, renewal, amendment,
or modification of any Federal contract, grant, loan, or Cooperative Agreement.

b. The Final Rule, New Restrictions on Lobbying, issued by the Offtcc of
Management and Budget and the Department of Defense (32 CFR Part 28) to implement the
provisions of Section 319 of Public Law 101-121 (31 U.S.C. Section 1352) is incorporated by
reference and the state agrees to comply with all the provisions thereof, including any amendments
to the Interim Final Rule that may hereafter be issued.
Drug-Free work Place.

The Grantee covenants and agrees to comply with the requirements regarding drug-free
workplace requirements in of 32 CFR Part 26, which implements section 5151-5160 of the Drug-
Free Workplace act of 1988 (Public Law 100-690, Title V, Subtitle D; 41 U.S.C. 701, el seq.).

Environmental Protection.

a. The Grantee covenants and agrees that its performance under this Agreement shall comply
with:

(!) The requirements of Section 114 of the Clean Air Act (42 U.S.C. Section 7414);
(2) Section 308 of the Federal Water Pollution Control Act (33 U.S.C. Section 1318), that

relates generally to inspection, monitoring, entry reports, and information, and with all regulations
and guidelines issued there under;

(3) The Resources Conservation and Recovery Act (RCRA);
(4) The Comprehensive Environmental Response, Compensation and Liabilities Act

(CERCLA);
(5) The National Environmental Policy Act (NEPA);
(6) The Solid Waste Disposal y\ct
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(7) The applicable provisions of the Clean Air Act (42 U.S.C. 7401, et scq.) and Clean
Water Act (33 U.S.C. 1251, etseq.), as implemented by Executive Order 11738 and Environmental
Protection Agency (EPA) rules at Subpart J of 40 CFR part 32;

(8) To identify any impact this award may have on the quality of the human environment
and provide help as needed to comply with the National Environmental Policy Act (NEPA, at 42
U.S.C. 4321, et seq.) and any applicable federal, state or local environmental regulation.

(9) The applicable provision of the Clean Air Act (42 U.S.C. § 7401, et seq.) and Clean
Water Act (33 USC 1251, et seq.), as implemented by Executive Order ! 1738 [3 CFR, 1971-1975
corap., p.799].

b. In accordance with the EPA rules, the parties further agree that the Grantee shall also
identify to the awarding agency (NGB) any impact this award may have on:

(1) The quality of the human environment, and provide help the agency may need to
comply with the National Environmental Policy Act (NEPA, at 42 U.S.C 4321, et seq.) and to
prepare Environment Impact Statements or other required environmental documentation. In such
cases, the recipient agrees to lake no action that will have an adverse environmental impact (e.g.,
physical disturbance of a site such as breaking of ground) until the agency provides written
notification of compliance witli the environmental impact analysis process.

(2) Flood-prone areas, and provide help the agency may need to comply with the National
Flood Insurance Act of 1968 and Flood Disaster Protection Act of 1973 (42 U.S.C. 4001, et scq.),
which require flood insurance, when available, for federally assisted construction or acquisition in
flood-prone areas.

(3) Coastal zones, and provide help the agency may need to comply witli the Coastal Zone
Management Act of 1972 (16 U.S.C. 1451, et seq.), concerning protection of U.S. coastal
resources.

(4) Coastal barriers, and provide help the agency may need to comply with the Coastal
Barriers Resource Act (16 U.S.C. 3501 et scq.), concerning preservation of barrier resources.

(5) Any existing or proposed component of the National Wild and Scenic Rivers System,
and provide help the agency may need to comply with the Wild and Scenic Rivers Act of 1968 (16
U.S.C. 1271 etseq.).

(6) Underground sources of drinking water in areas that have an aquifer that is the sole or
principal drinking water source, and provide help the agency may need to comply with the Safe
Drinking Water Act (42 U.S.C 300H-3).

Use of United States Flag Carriers.

a  The state covenants and agrees that travel supported by U.S. Government funds
under this agreement shall use U.S.-flag air carriers (air carriers holding certificates under 49
U.S.C. 41102) for international air transportation of people and property to the extent that such
service is available, in accordance with tlie International Air Transportation Fair Competitive
Practices Act of 1974 (49 U.S.C. 40118) and the inter-operative guidelines issued by the
Comptroller General of the United States in the March 31, 1981, amendment to Comptroller
General Decision B138942.
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bi The state agrees that it will comply with the Cargo Preference Act of 1954 (46
U.S.C. 1241), as implemented by Department of Transportation regulation at 46 CFR 381.7, and
46 CFR 381.7(b).

Dcbarment and Suspension.

Non-federal entities and contractors are subject to the non-procurement debarment and
suspension regulations implementing Executive Orders 12549 and 12698, 2 CFR part 180. These
regulations restrict awards, sub awards, and contracts with certain parties that arc debarred,
suspended, or otherwise excluded for or ineligible for participation in Federal assistance programs
or activities. The State complies with the DOD implementation of 2 CFR part 180 (at 2 CFR Part
1125) by checking the Excluded Parties List System (EPLS) at www.sam.gov to verify contractor
eligibility to receive contracts and subcontracts resulting from the Federal Agreement which funds
this contract. The state shall not solicit offers from, nor award contracts to contractors listed in

EPLS. This verification shall be documented in the State and sub recipient contract files, and
shall be subject to audit by the grantor and Federal/State audit agencies.

Buy American Act.

The state covenants and agrees that it will not expend any funds appropriated by Congress
without complying with The Buy American Act (41 U.S.C. 10). The Buy American Act gives
preference to domestic end products and domestic construction material. In addition, the
Memorandum of Understanding betv/een the United States of America and the European
Economic Community (EEC) on Government Procurement, and the North American Free Trade
Agreement (NAFTA), provide that EEC and NAFTA end products and construction materials are
exempted from application of the Buy American Act.

Uniform Relocation Assistance and real Property Acquisition Policies.

The state covenants and agrees ihat it will comply with CFR 49 part 24, which implements
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (42 U.S.C.
Section 4601 et seq.) and provides for fair and equitable treatment of persons displaced by federally
assisted programs or persons whose property is acquired as a result of such programs.

Copeland "And-Kickback" Act.

The state covenants and agrees that it will comply with the Copeland "Anti-Kickback" Act
(18 U.S.C. Section 874) as supplemented in Department of Labor regulations (29 CFR Part 3). As
applied to this agreement, the Copeland "Anti-Kickback"'Act makes it unlawful to induce, by
force, intimidation, threat of procuring dismissal from employment, or otherwise, any person

employed in the construction or repair of public buildings or public works, financed in whole or

Page6of7 Initials:
Date: yj-sFJ^o



in part by the United States, to give up any part of the compensation to which that person is entitled
under a contract of employment.

Contract Work Hours and Safety Standards Act

The state covenants and agrees that it will comply with Sections 103 and 107 of tlie
Contract Work Hours and Safety Standards Act (40 U.S.C. Sections 327-330) as supplemented by
Department of Labor regulations (29 CFR Part 5). As applied to this agreement, the Contract
Work Hours and Safety Standards Act specifies that no laborer or mechanic doing any part of the
work contemplated by this agreement shall be required or permitted to work more than 40 hours
in any workweek unless paid for all additional hours at not less than 1.5 times the basic rate of
pay.
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STATE OF NEW HAMPSHIRE

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES

EXHIBIT B - SCOPE OF SERVICES

PROJECT NAME: Hillsboro Boiler Replacement

The Exhibit B - (" Scope of Services") as stated in the contract (Form P-37) and related to the
above referenced project, shall include all the information and requirements about the project
that arc derived from the project specifications (Exhibit B-Attachmcnt 1), the authorized
construction drawings/documents and clarification sketches (Exhibit B- Attachment 2) as well
as any addendums.

PROJECT OVERVIEW:

This project consists of demolition and removal of the existing boiler system and installation of a
new high efficiency redundant boiler system with associated plumbing and electrical work.
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STATE OF NEW HAMPSHIRE

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES

EXHIBIT B, ATTACHMENT 1

HILLSBORO BOILER REPLACEMENT SPECIFICATIONS

GENERAL SPECIFICATIONS

SECTION0041 00 General Conditions

SECTION 01 2000 Price and Payment Procedures
SECTION 01 3300 Submittal Procedures

SECTION 01 5000 Temporary Facilities and Controls
SECTION 01 7000 Execution Requirements

TECHNICAL SPECIFICATIONS

DIVISION 22- PLUMBING

SECTION 220000 Plumbing
SECTION 220100 Operation and Maintenance of Plumbing
SECTION 220500 Common Work Results for Plumbing
SECTION 220523 General-Duty Valves for Plumbing Piping
SECTION 220529 Hangers and Supports for Plumbing Piping and Equipment
SECTION 220553 Identification for Plumbing Piping and Equipment
SECTION 220610 Schedules for Plumbing Piping
SECTION 220640 Schedules for Plumbing Fixtures
SECTION 220700 Plumbing Insulanon
SECTION 220800 Commissioning of Plumbing
SECTION 221512 LP Gas Piping
SECTION 230000 Heating, Ventilating and Air Conditioning (HVAC)
SECTION 230100 Operation and Maintenance of HVAC Systems
SECTION 230500 Common Work Results for HVAC

SECTION 230516 Expansion Fittings and Loops for HVAC Piping
SECTION 230523 General-Duty Valves for HVAC Piping
SECTION 230529 Hangers and Supports for HVAC Piping and Equipment
SECTION 230548 Vibration Isolation and Seismic Controls for HVAC Piping and

Equipment

DIVISION 23- HEATING, VENTILATION AND AIR CONDITIONING (HVAC)
SECTION 230553 Identification for HVAC Piping and Equipment
SECTION 230593 Testing, Adjusting, and Balancing for HVAC
SECTION 230620 Schedules for HVAC Piping and Pumps
SECTION 230700 Pipe Insulation
SECTION 230800 Commissioning of HVAC Piping Systems
SECTION 230900 Instrumentation and Control for HVAC

SECTION 232000 HVAC Piping, Pumps and Specialties
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SECTION 232500 HVAC Water Treatment

SECTION 233100 HVAC Ducts and Accessories

SECTION 235216 Condensing Boilers

DIVISION 25- INTEGRATED AUTOMATION

SECTION 250000 Integrated Automation
SECTION 250800 Commissioning of Integrated Automation
SECTION 259000 Integrated Automation Controls

DIVISION 26- ELECTRICAL

SECTION 260100 Basic Electrical Requirements
SECTION 260519 Low-Voltage Electrical Power Conductors and Cables
SECTION 260526 Grounding and Bonding for Electrical Systems
SECTION 260529 Hangers and Supports for Electrical Systems
SECTION 260534 Conduit

SECTION 260537 Boxes

SECTION 260553 Identification for Electrical Systems
SECTION 262717 Equipment Wiring
SECTION 262726 Wiring Devices
SECTION 262818 Enclosed Switches

Contractor clearly understands Hillsboro Boiler Replacement Specifications and will meet all
requirement within these attached documents.
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Section 00 41 GO

GENERAL CONDITIONS

CONTRACT DOCUMENTS

A. The Contract Documents shall be signed by the Department and the Contractor in as
many original counterparts as may be mutually agreed. No Contract shall be
considered as in effect until it has been fully executed by all of the parties thereto and
the award concurred in by Governor and Council. If there is federal funding, it must
also have the concurrence of the applicable Federal Agency having jurisdiction.

B. This Contract is executed in a number of counterparts, each of which is an original
and constitutes the entire agreement between the parties. This Contract shall be
construed according to the laws of the State of New Hampshire. No portion of this
Contract shall be understood to waive the sovereign immunity of the State. This
Contract shall not be amended, except as specified herein, except with the approval of
the Govemor and Council.

C. The Contract Documents are complementary and anything called for by one of the
Contract Documents and not called for by the others shall be of like effect as if
required by all.

D. The Contractors and all subcontractors shall refer to all of the Contract Documents,

including those not specifically showing the work of their specialized trades, and
shall perform all work reasonably inferable from them as being necessary to produce
the intended results.

E. All indications or notations which apply to one of a number of similar situations,
materials or processes shall be deemed to apply to all such situations, materials or
processes wherever they ap])ear in the work, except where a contrary result is clearly
indicated by the Contract Documents.

F. Where codes, standards, requirements, and publications of public and private bodies
are referred to in the Contract Documents, such references shall be understood to be
to the latest revision prior to the date of receiving Bids, except where otherwise
indicated.

G. Where no explicit quality or standards for materials or workmanship is established for
work, such work is to be of good quality for the intended use and consistent with the
quality of the surrounding work and of the construction of the Project in general.

H. All manufactured articles, materials, and equipment shall be applied, installed,
comiected, erected, tested, cleaned, and conditioned in accordance with the
manufacturer's written or printed directions and instructions, unless specifically
indicated otherwise in the Contract Documents.

I. The Drawings are generally made to scale, but all working dimensions shall be taken
from the figured dimensions or by actual measurements at the job. In case by scaling.
Study and compare all the Drawings and verify all figures before laying out or
constructing work. The Contractor shall be responsible for errors in his work that
might have been avoided thereby. Whether or not an error is believed to exist,
deviation from the Drawings and the dimensions given thereon shall be made only
after approval in writing from the Department.
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J. Tlie Mechanical, Fire Protection (sprinkler) and Electrical Drawings, when provided,
are diagrammatic only, and are not intended to show the exact physical locations or
configurations of work. Such work shall be installed to clear all obstructions, permit
proper clearances by coordinating his work with other trades, and present an orderly
appearance where exposed.

2. ACCESS TO THE WORK

A. The Contractor shall provide for access to the work for inspection by the Department
and government officials having jurisdiction. The Consultant, Engineer, and officials
of Local, State, and Federal Agencies in the case of such programs as they administer
and their authorized representatives shall have access at all times to the work for
inspection wherever it is in preparation or progress, and the Contractor shall provide
proper facilities for such access and inspection.

3. CONTRACT ADMINISTRATION

A. The Department shall determine the amount, quality, and acceptability and fitness of
all parts of the work, shall interpret the Contract Documents, and any Change Orders,
and shall decide all other issues in connection with the work. The Department shall
have the authority to approve or order changes in the work that alter the terms or
conditions of the Contract. The Department shall confum in writing any oral order,
direction, requirements or dstenninatioo.

B. When a Federal Agency participates in the cost of the work covered by this Contract,
the work shall be under the observation and inspection of the Department, but subject
to the inspection and approval of the proper officials of the Federal Agency.

4. ACCIDENT PROTECTION

A. It is a condition of this Contract, and shall be made a condition of each subcontract
entered into pursuant to the Contract, that the Contractor and any Subcontractors shall
not require any laborer or mechanic employed in the performance of the Contract to
work in surroundings or under working conditions which are unsanitary, hazardous or
dangerous to his health of safety as determined by construction safety and health
standards of the Occupational Safety and Health Administration, United States
Department of Labor, which standards include, by reference, the established Federal
Safety and Health Regulations for Construction. These standards and regulations
comprise Part 1910 and Part 1926 respectively of Title 29 of the Code of Federal
Regulations and are set forth in the Federal Register. In the event any revisions in the
Code of Federal Regulations are published, such revisions will be deemed to
supersede the appropriate P;irt 1910 and Part 1926, and be effective as of the date set
forth in the-revised regulation.

5. HAZARDOUS MATERIALS

A. The Contractor shall also be aware of laws and regulations relating to hazardous
materials that may be encountered during construction operations, either within
project limits or at material sites off the project. The health and safety of employees,
the general public, and the potential of damage to the overall environment is possible^
if hazardous materials are not recognized, reported, and the appropriate action taken
to dispose of, remove from the site, or otherwise contain the possible contaminants.
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B. If any abnormal condition is encountered or exposed that indicates the presence of a
hazardous material or toxic waste, construction operations shall be immediately
suspended in the area and the Department notified. No further work shall be
conducted in the area of the contaminated material until the site has been investigated
and the Department has given approval to continue the work in the area. The
Contractor shall fiilly cooperate with the Department and perform any remedial work
as directed. Work shall continue in other areas of the Project unless otherwise
directed.

C. Exposure to hazardous materials may result from contact with, but not necessarily
limited to, such items as drums, barrels, and other containers, waste such as cars,
batteries, and building construction debris. Containers leaking unknown chemicals or
liquids, abandoned cars leaking petroleum products, batteries leaking acid,

construction debris which may include asbestos, or any other source of suspected
hazardous material found within excavation areas or stockpiled on land within
construction limits shall be referred to the Department of Environmental Services and
the Department so that a proper identification of the materials may be made and
disposal procedures initiated as required.

D. Disposition of the hazardous material or toxic waste shall be made under the
requirements and regulations of the Department of Environmental Services. Work
required disposing of these materials and any remedial work shall be performed under
a Supplemental Agreement or Contract item, if included in the Contract.

6. SUBCONTRACTS

A. Nothing contained in the Specifications or Drawings shall be construed as creating
any contractual relationship between any Subcontractor and the Department. The
Divisions or Sections of the Specifications are not intended to control the Contractor
in dividing the work among Subcontractors or to limit the work performed by any
trade.

B. The Contractor shall be as fully responsible to the Department for the acts and
omissions of Subcontractors and of persons employed by them, as he is for the acts
and omissions of persons directly employed by him.

C. The Contractor shall, without additional expense to the State, utilize the services of
specialty Subcontractors, as required.

D. TTie Department will not undertake to settle any differences between the Contractor
and his Subcontractors or between Subcontractors.

E. The Contractor shall cause appropriate provisions to be inserted in all subcontracts
relative to the work to bind Subcontractors to the Contractor by the terms of the
General Conditions and other Contract Documents insofar as applicable to the work
of Subcontractors and to give the Contractor the same power as regards terminating
any subcontract that the Department may exercise over the Contractor under any
provisions of the Contract Documents.

F. Within fifteen (15) days after the award of the Contract, the Contractor shall submit a
complete list of all of the Subcontractors setting forth in detail the work they will be
responsible for. If a subcontractor is added during the construction process the
Contractor will revise the list and resubmit to the Department.
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7. RESPONSIBILITY OF CONTRACTOR TO ACT IN EMERGENCY

A. In case of any emergency that threatens loss or injury of property, and/or safety of
life, the Contractor shall act, without previous instructions from the Department, as
the situation may warrant. He shall notify the Department thereof immediately
thereafter. Any compensation claimed by the Contractor together with substantiating
documents in regard to expense, shall be submitted to the Department and the amount
of compensation shall be determined by agreement.

8. SEPARATE CONTRACTS

A. The Department may award other Contracts in connection with the Project, the work
under which will proceed simultaneously with the execution of this Contract. The
Contractor shall coordinate operations with those of other contractors.

9. MUTUAL RESPONSIBILITY OF CONTRACTORS

A. If the Contractor or any of his/her Subcontractors or employee's causes loss or
damage to any separate Contractor or Subcontractor on the work, the Contractor or
Subcontractor agrees to settle with such separate Contractor or Subcontractor by
agreement, if he/she will so settle. If such separate Contractor or Subcontractor sues
the State because of any loss so sustained, the Department shall notify the Contractor
and/or their subcontractors, who shall indemnify and hold harmless the Department
against any expenses or judgment arising there from.

10. LIMITATION OF CONSTRUCTION OPERATIONS

A. The normal working hours will be from 7:00 am until 3:30 pro M-F unless otlierwise
agreed in writing by the department.

B. The contractor may be displaced at any time with no notice in the event of a military
mission that takes priority over construction.

C. In the State of New Hampshire, legal holidays occur on:
a. New Year's Day
b. Washington's Birthday
c. Memorial Day Fourth of July
d. Labor Day

e. Veterans* Day
f. Thanksgiving Day and Day After
g. Christmas Day
h. Whenever a holiday is observed on a Friday or a Monday. The Contractor shall be

required to suspend work for three (3) calendar days.
i. No work shall be perfonned on Saturday, Sundays or legal holidays except in

cases of emergency and upon permission of the Department.

11. CONTRACTOR'S TITLE TO MATERIALS

A. No materials or supplies for the work shall be purchased by the Contractor or any
Subcontractor subject to any chattel mortgage or under a conditional sale or other
agreement by which an interest is retained by the seller. The Contractor warrants that
he has good title to all materials and supplies for which he accepts partial payment. If
any claim is made with respect to materials provided by the contactor, subcontractors.
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or Independent Contractors, the Contractor shall defend any such claim and shall pay
any judgment or settlement thereon.

12. CHANGES IN WORK

A. The Department may at any time, by a written order, and without notice to the
Sureties, make changes in the Drawings and Specifications and Completion Date of
this Contract and within the general scope thereof.

B. The order shall stipulate the mutual agreed upon lump sum price, which shall be
added to or deducted from the Contract Price. The Contractor shall furnish an

itemized breakdown of the prices used in computing the value of any change that
might be ordered.

C. The compensation herein provided shall be accepted by the Contractor as payment in
full, including superintendence, bond, overhead, and profit, for extra work performed
on a force account basis. For all such work, the Contractor shall furnish certified
copies of the payrolls on forms provided for that purpose, invoices of all materials,
and such other information as may be required by the Department.

13. TAXES

A. The Contractor shall pay all applicable Federal, Slate and Local sales and other taxes,
except taxes and assessments on the real property comprising the site of the Project.

14. PATENTS

A. The Contractor shall hold and save the Department and its officers, agents, servants,
and employees harmless from liability of any nature including cost and expenses, for
or on account of any patented or unparented invention, process, article or applicable
manufactured or used in the performance of the Contract, including its use, unless
otherwise specifically stipulated in the Contract Documents.

15. ASSIGNMENTS

A. The Contractor shall not assign the whole or any part of this Contract or any monies
due or to become due hereunder, without the written consent of the Department and
of all Sureties executing any Bonds on behalf of the Contractor if in connection with
said Contract.

16. SUPERINTENDENCE BY CONTRACTOR

A. The Contractor shall employ a competent Foreman or Superintendent, satisfactory to
the Department, on the work site at all times to supervise the work in progress, with
authority to act for him. The Contractor shall not change superintendents without
permission from the Department and shall submit a request in writing with
justification for such a change.

i. The superintendent shall be responsible for verifying that all materials,
installation, coordination, and workmanship are in conformance with the
contract documents.

ii. Unless the Department has granted prior written approval, the superintendent
shall not, himself, engage in "hands on" construction work.

iii. In the event the superintendent fails or refuses to perform functions mentioned
above as determined by the Department, the Contractor agrees to a stipulated
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penalty of up to $500.00 per day, in addition to any liquidated damages
provided hereunder.

17. FAILURE TO COMPLETE WORK ON TIME

A. If the Contractor fails to complete all of the work or sections of the Project, if sections
are indicated, within the time specified in the Contract or within any additional time
allowed, for each working day the Liquidated Damages identified in Section C below
will be deducted from any money due the Contractor. This deduction will be made,
not as a penalty, but as fixed, agreed liquidated damages for inconvenience to the
Department and for reimbursing the Department the cost of the Administration of the
Contract, including personnel, time, engineering and inspection. Should the amount
of money otherwise due the Contractor be less than the amount of such liquidated
damages, the Contractor and its Surety shall be liable to the Department for such
deficiency.

B. If the Department permits tlie Contractor to continue and finish the work after the
time fixed for its completion, it shall in ho way operate as a waiver on the part of the
Department of any of its rights under the Contract. When the final acceptance has
been duly made by the Department, any liquidated damage charges shall end.

C. The fixed, agreed, Iiquidate<l damages shall be assessed in accordance with the
following schedule.

Original Contract Amount Amount of Liquidated damages per day

From more than: To and Including:

0 25,000 $200.00

25,000 50,000 $300.00

50,000 100,000 $400.00

100,000 500,000 $500.00

18. SUBSTANTIAL COMPLETION AND FINAL INSPECTION

A. When the Department has determined the work to be substantially complete, he shall
promptly notify the Contractor. Upon notification, the Contractor shall submit.to the
Department a list of items of woric to be completed or corrected, accompanied by a
cost value of these items. The Department will also provide a "punch List" of items to
be completed based on their interpretation of the required finished product. The
failure to include any items of such list does not alter the responsibility of the
Contractor to complete all work in accordance with the Contract Documents. On the
basis of an inspection by the Department which determines that the work is
substantially complete, a certificate of Substantial Completion shall establish the Date
of Substantial Completion and state the responsibilities of the Department and the
Contractor for security, maintenance, heat, utilities, damage to the work and
insurance, and fix the time limit within which the Contractor shall complete the items
listed herein. Warranties required by the Contract Documents shall commence on the
Date of Substantial Comple tion unless otherwise provided in the Certificate of
Substantial Completion.

B. If the Contractor fails to proceed to complete the items on the "punch list," then in
addition to the corrective measures listed in the Certificate of Substantial Completion,
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the Department may use the monies still due the Contractor to have such items
completed and the Contractor shall lose any claim to the monies so used.

C. Upon written notice that the work is ready for final inspection and acceptance, the
Department shall promptly make such inspection, and when they find the work
acceptable under the Contract Documents and the Contract fully performed, a
Certificate of Final Payment will be issued. The Contractor shall provide all
certificates and reports, as required, throughout the contract and shall coordinate their
preparation and submission. Failure to submit such certificates and reports shall be
considered default of contract.

19. TERMINATION OF CONTRACT WITH FAULT

A. If the Contractor:

i. Fails to begin work under Contract within the time specified in the notice to
proceed, or

ii. Fails to perform the work with sufficient workmen and equipment, or with
sufficient materials to assume prompt completion of said work, or

iii. Performs the work unsuitably or neglects or refuses to remove materials or to
perform anew such work as may be rejected as unacceptable and unsuitable,
or

iv. Discontinues the prosecution of the work, or
V. Fails to resume work, which has been discontinued, within a reasonable time

after notice to do so, or

vi. Becomes insolvent or has declared bankruptcy, or commits any act of
bankruptcy or insolvency, or

vii. Fails to pay subcontractors and material/product suppliers, or
viii. Makes an assignment for the benefit of creditors, or
ix. For any other causes whatsoever, fails to carry on the work in an acceptable

manner.

B. The Department will give notice, in writing, to the Contractor and his Surety for such
delay, neglect, and default for any item identified above.

i. If the Contractor or Surety does not proceed in accordance with the Notice,
then the Department will, upon the Contractor's failure to comply with such
Notice, have full power and authority without violating the Contract, to take
the prosecution of the work out of the hands of the Contractor. The
Department may enter into an agreement for the completion of said Contract
according to the terms and conditions thereof, or use such other methods as in
his opinion will be required for the completion of said Contract in an
acceptable manner.

ii. All extra costs and charges incurred by the Department as a result of such
delay, neglect or default, together with the cost of completing the work under
the Contract will be deducted from any monies due or which may become due
said Contractor. If such expenses exceed the sum that would have been
payable under the Contract, then the Contractor and the Surety shall be liable
and shall pay to the Department, the amount of such excess.

20. TERMINATION OF CONTRACT WITHOUT FAULT
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A. Except in cases controlled by the preceding section, the Department, for any cause,
including, but not limited to an order of any Federal authority or petition of the
Contractor due to circumstances beyond his control may by written notice to the
Contractor and the Surety terminate the Contract or any portion thereof subject to the
Condition(s) i, ii, iii and iv provided below.

B. Notwithstanding anything to the contrary contained in these condition, it is
understood and agreed by ttie parties hereto that all obligations of the Department
hereunder, including the continuance of payments, are contingent upon the
availability and continued appropriation of State and/or Federal Funds, and in no
event shall the Department be liable for any payments hereunder in excess of such
available or appropriated fimds. In the event of a reduction, termination or failure to
appropriate any or all such available funds or ̂ propriations or a reduction of

expenditures of State funds the Department may, by written notice to the Contractor
and Surety, immediately terminate this Contract in whole or in part in accordance
with the following conditions:

i. When a Contract, or portion thereof, is terminated before completion of all
items of work in the Contract, payment will be made for the actual items of
work completed. Payment of items of work not completed at time of
termination shall be the greater of the following amounts: (1) a percentage of
the Contract unit price, which percentage shall be the percentage of
completion of the particular item at time of termination or (2) such amount as
shall be mutually agreed upon by the parties. No claim for loss of anticipated
profits on items or units of work not completed will be allowed.

ii. Reimbursement for organization of the work and mobilization, when not
otherwise included in the Contract, shall be made where the volume of work

completed is too small to compensate the Contractor for these expenses under
the Contract; the intent being that an equitable settlement be made with the
Contractor.

iii. Acceptable materials, obtained or ordered by the Contractor for the work, and
that are not incorporated in the work shall, at the option of the Contractor, be
purchased from the Contractor based upon the delivere'd cost of the materials
at such points of delivery as may be designated by the Department. The
Contractor shall do everything possible to cancel unfilled orders.

iv. Termination of a Contract, or a portion thereof, shall not relieve the
Contractor of his responsibilities for the work completed nor shall it relieve
his Surety of its obligations for and concerning any claims arising out of the
work performed.

21. ASSIGNMENT PROVISION

A. The Contractor hereby agrees that it will assign to the Department all causes of action
that it may acquire under the anti-trust laws of New Hampshire and the United States
as a result of conspiracies, combinations or contracts in restraint of trade which affect
the price of goods or services obtained by the Department under this Contract, if so
requested by the Department.

END OF SECTION
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Section 01 20 00

PRICE AND PAYMENT PROCEDURES

1. REQUISITION FOR PAYMENT
A. Submit two copies of each application on the AlA Application and Certificate for

Payment G702 and Continuation sheet G703 or another document/form that has been
previously approved by the Department.

B. Content and Format: Items on the Requisition for Payment shall be consistent with
the items on the Proposal Form. Utilize the Schedule of Values as documentation for
payment items.

C. Submit updated construction schedule with each Requisition for Payment.
D. Payment Period: Submit at intervals stipulated in the General Conditions.
E. Submit with transmittal letter to the attention of the project Architect/Engineer for

review and approval.
F. Substantiating Data: When the Department requires substantiating information,

submit data justifying dollai' amounts in question.

2. SCHEDULE OF VALUES

A. Submit printed schedule on AIA Form G703 - Continuation Sheet for G702 or
approved equal. (See item (.A above)

B. Submit Schedule of Values within 15 days after date of issuance of Notice to Proceed.
Failure to submit within specified time period will constitute Default of Contract.

C. Format: Utilize Table of Contents of these specifications. Identify each line item with
number and title of major specification section. Identify bonds, insurance, general
conditions, allowances etc.

D. Include a separate line item for cioseout to include record drawings, owner's manuals
and other pertinent information due to the Department.

E. Include a separate line item for the amount of each Allowance and Alternates specified
in this section. For unit ctJSt Allowances, identify quantities taken from Contract
Documents multiplied by unit cost to achieve total for each item.

F. Revise schedule to list approved Change Orders, with each Requisition or Payment.

3. UNIT PRICES

A. Authority: Measurement methods are delineated in individual specification sections.
B. Measurement methods delineated in individual specification sections complement

criteria of this section. In event of conflict, requirements of individual specification
section govern,

C. Take measurements and compute quantities. ArchitectAJnit Quantities: Quantities and
measurements indicated in Bid Form are for contract purposes only. Quantities and
measurements supplied or placed in the Work shall determine payment

i. When actual Work requires more or fewer quantities than those quantities
indicated, provide required quantities at unit sum/prices contracted.
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D. Payment Includes: Full compensation for required labor, products, tools, equipment,
plant and facilities, transportation, services and incidentals; erection, application or
installation of item of the Work; overhead and profit,

E. Final payment for Work governed by unit prices will be made on basis of actual
measurements and quantities accepted by Architect/Engineer multiplied by unit
sum/price for Work incorporated in or made necessary by the Work.

F. Measurement of Quantities: Measurement by Weight: Concrete reinforcing steel,
rolled or formed steel or other metal shapes will be measured by handbook wei^ts.
Welded assemblies will be measured by handbook or scale weight.

G. Measurement by Volume: Measured by cubic dimension using mean length, width'
and height or thickness.

H. Measurement hy Area: Measured by square dimension using mean length and width
or radius.

I. Linear Measurement: Measured by linear dimension, at item centerline or mean
chord.

J. Stipulated Sum/Price Measurement: Items measured by weight, volume, area, or
linear means or combination, as appropriate, as completed item or unit of the Work.'

4. CHANGE PROCEDURES

A. Submittals: Submit name of individual authorized to receive change documents, and
be responsible for informing others in Contractor's employ or Subcontractors of
changes to the Work.

B. The Department will advise of minor changes in the Work not involving adjustment
to Contract Sum/Price or Contract Time, or that may be necessary to carry out the
work included in the Contract, by issuing Supplemental Instructions.

C. The Department may issue a Proposal Request including a detailed description of
proposed changes with supplementary or revised Drawings and specifications, with or
without a change in Contract Time for executing the change. The Contractor will
prepare and submit estimate within ten days.

D. Contractor may propose changes by submitting a request for change(s) to the
Department, describing pro])Osed change and its full effect on the Work. Each request
shall be a separate item and sequentially numbered. Include a statement describing
reason for the change, and effect on Contract Sum/Price and Contract Time with fiill
documentation and a statement describing effect on Work by separate or other
Contractors.

E. Stipulated Sum/Price Change Order: Based on Proposal Request and Contractor's
fixed price quotation or Contractor's request for Change Order as approved by the
Department. Submit the breakdown of the following items on a Department Change
Order Form for review and approval by the Department:

i. The Contractor shall include the following indirect costs for work performed
by the General Contractor as part of the Contractors' price:

a. Worker's Compensation and Employee Liability.
b. Unemployment and Social Security Taxes.

ii. In addition to the above indirect costs the General Contractor shall be allowed

the following markups:
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a. Twenty percent (20%). Said twenty percent (20%) shall be all
inclusive for overhead, supervision, and profit for Work performed
by the General Contractor.

b. Ten percent (10%) on that part of work performed by all
Subcontractors.

iii. On any change that involves a net credit to the State, no allowance for
overhead, supervision and profit shall be figured.

iv. Contractor shall provide back-up information for all change order pricing.
V. Extension of Contract Time: State any requests for extension of Contract

Time with justification for such a request.
F. Unit Price Change Order: For contract unit prices and quantities, the Change Order

will be executed on fixed unit price basis. For unit costs or quantities of units of work
which are not pre-determined, execute Work under Construction Change Directive.
Changes in Contract Sum/Price or Contract Time will be computed as specified for
Time and Material Change Order.

G. Construction Change Directive: The Department may issue a directive instructing the
Contractor to proceed with changes in the Work, for subsequent inclusion in a Change
Order. Document will describe changes in the Work, and designate method of
determining any change in Contract Sum/Price or Contract Time. Promptly execute
change. Failure to comply will result in Default of Contract.

H. Time and Material Change Order: Submit itemized account and supporting data within
10 days of completion of change. The Department will detennine change allowable in
Contract Sum/Price and Contract Time as provided in Contract Documents.

i. Maintain detailed records of work done on Time and Material basis. Provide

full information required for evaluation of proposed changes, and to
substantiate costs for changes in the Work.

I. Execution of Change Orders: The Contractor is responsible for preparing and updating
a spreadsheet log itemizing all Proposed Changes. A separate spreadsheet shall be
completed for each Allowance Item. The spreadsheet shall include columns for
Proposed Change Number, Description, Amount of Change, Status, and Approved
Amounts. In addition a current balance remaining shall be included. Change Orders
will be processed per the following procedures:

i. The Department reviews cost for Change in Work. If needed the Department
will request additional items, back-up information, and request any possible
changes or clarifications.

ii. Contractor can proceed with Change Order Work with direction from
the Department.

iii. Contractor shall not proceed with any work that will exceed the
amount of Allowance remaining.

iv. Fully signed and executed Change Order is issued by the Department to the
Consultant and Contractor.

J. Correlation Of Contractor Submittals:

i. Promptly revise Schedule of Values and Application for Payment forms to
record each authorized Change Order as separate line item and adjust Contract
Sum/Price.

ii. Promptly revise progress schedules to reflect change in Contract Time, revise
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sub-schedules to adjust times for other items of work affected by the change,
and resubmit.

iii. Promptly enter changes in Project Record Documents.

5. DEFECT ASSESSMENT

A. Any work or materials found to be defective or not in compliance with the plans and
specifications in the determination of the Department shall be handled in the
following manner.

B. Replace the Work, or portions or the Work, not conforming to specified requirements.
C. If, in the opinion of the Department, it is not practical to remove and replace the

Work, the Department will direct appropriate remedy or adjust payment.

D. The defective Woric may remain, but unit sum/price will be adjusted to new
sum/price at discretion of the Department.

E. Defective Work will be repaired to instructions of and acceptance by the Department
and unit sum/price will be adjusted to new sum/price at discretion of the Department.

F. Authority of the Department to assess defects and identify payment adjustments, is
final.

G. Non-Payment For Rejected Products: Payment will not be made for rejected products
for any of the following:

i. Products wasted or disposed of in a manner that is not acceptable.
ii. Products determined as unacceptable before or after placement.

iii. Products not completely unloaded fi"om transporting vehicle.
iv. Products placed beyond lines and levels of required Work.
V. Products remaining on hand after completion of the Work.
vi. Loading, hauling, and disposing of rejected products.

6. ALTERNATES

A. Alternates quoted on Proposal Forms will be reviewed and accepted or rejected at the
Department's discretion. Accepted Alternates will be identified in the Department -
Contractor Agreement.

B. Coordinate related work and modify surrounding work.

7. ALLOWANCES

A. Allowances: If included in the Contract, a stipulated amount of funding for use only
upon the Department's instruction. An allowance will make money available for
modifications and/or additions to contract items due to owner initiated changes,
unforeseen conditions, for unknown, latent or differing existing conditions, for testing
of hazardous materials or for the removal of hazardous materials, asbestos, lead,
mercury, sealant etc. that are encountered by construction

B. Contractor's costs for products, delivery, installation, labor, insurance, payroll, taxes,
equipment rental, overhead and profit will be included in Change Orders authorizing
expenditure of funds from an Allowance. The cost of the bond for the amount of
Allowance shall be included as part of the lump sum base bid.

C. Funds will be drawn fi-om an Allowance only by Change Order. Contractor can
proceed with Change Order Work against Allowance with direction from the
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Department. The Contractor shall not proceed with any work that will exceed the
amount of Allowance remaining.

D. Notwithstanding the Contractor's objection, the Department may at any time reduce
the funds remaining in the Allowance by Change Order.

E. At Final Payment of the Contract, fiinds remaining in the Allowance will be credited
to the Department.

8. TESTING AND INSPECTION

A. Testing and Inspecting: Cost to engage testing and inspecting agency; execution of
tests and inspecting; and reporting results are to be paid by the Contractor.

B. Testing as required by plan and specification shall be performed by an independent
certified testing agency that may not be a subsidiary or employee of the Contractor.

C. Contractor shall make all te.sting information readily available to the Department for
review before proceeding to the next phase of any such tested work.

END OF SECTION
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Section 01 33 00

SUBMITTAL PROCEDURES

.  SUBMITTAL PROCEDURES

A. Submittals shall be made for all materials to be used in construction of the project
for review and acceptance of the Department PRIOR to installation of said

materials.

B. The word "Submittals" shall include all products and materials that will become
part of the finished product whether or not they are specified in the construction
documents. This shall also include any shop drawings that need to be approved
for any kind of layout of installation, (i.e.: Rebar, steel fabrication, etc...)

C. Shop drawings will be reviewed for the limited purpose of checking for
conformance with infonnation given and design concept expressed in the contract
documents.

D. Contractor to indicate any special utility and/or electrical characteristics, utility
connection requirements, and location of utility outlets for service for functional
equipment and appliances on shop drawings as applicable.

E. Transmit each submittal electronically via e-mail with a cover sheet and all
pertinent information for review to the Department and the Department's
Consultant simultaneously. Schedule submittals to expedite the Project.

F. Sequentially number transmittal forms and separate items logically. Mark revised
submittals with original number and sequential alphabetic suffix.

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

H. Apply Contractor's stamp, signed or initialed certifying that review, approval,
verification of products required, field dimensions, adjacent construction Work,
and coordination of information is in accordance with requirements of the Work
and Contract Documents. Incomplete items or items submitted without the
Contractor's signed stamp of approval thereon will be returned rejected.

I. For each submittal for review, allow 14 days excluding delivery time to and from
Architect, Engineer and the Department and Contractor.

J. The Department and the Department's Consultant will review submittals and
coordinate return of same to the Contractor.

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

L. Allow space on submittals for Contractor and Architect or Engineer review
stamps.

M. When revised for resubmission, identify changes made since previous submission.
N. Distribute copies of reviewed submittals as appropriate. Instruct parties to

promptly report inability to comply with requirements.
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0. Work shall not begin until submittal items have been approved and returned to
General Contractor by the Department.

P. Contractor shall keep a binder on site of all approved submittals for review by the
Department and their consultants at any time during construction.

2. CONSTRUCTION PROGRESS SCHEDULES

A. Submit initial schedule at Preconstruction Meeting.
B. Submit revised Progress Schedules with each Application for Payment.
C. Distribute copies of revised schedules to Project site file, subcontractors,

suppliers, and other concerned parties.
D. Instruct recipients to promptly report, in writing, problems anticipated by

projections indicated in schedules.
E. Submit horizontal bar chart with separate line for each section of Work,

identifying first work day of each week.

3. SAMPLES

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

B. Samples For Selection as specified in individual specification sections or as noted
on plans:

i. Submit to the Department for aesthetic, color, or finish selection.
ii. Submit samples of finishes from full range of manufacturers' standard

colors, textures, and patterns for the Department and
Architect/Engineer selection.

C. Submit samples to illustrate functional and aesthetic characteristics of Products,
with integral parts and attachment devices. Coordinate sample submittals for
interfacing work.

D. Include identification on each sample with lull Project information.
E. Submit number of samples specified in individual specification sections; the

Department will retain one sample and Architect or Engineer will retain one
sample.

F. Reviewed samples which may be used in the Work are indicated in individual
specification sections.

4. TEST REPORTS

A. Submit for Department and Architect and Engineer's knowledge as required per
plans or individual specification sections.

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

5. CERTIFICATES

A. When specified in individual specification sections, submit certification by
manufacturer, installation/application subcontractor, or Contractor, to the
Department in quantities specified for Product Data.

B. Indicate material or product conforms to or exceeds specified requirements.
Submit supporting reference data, affidavits, and certifications as appropriate.
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C. Certificates may be recent or previous test results on material or Product, but
must be acceptable to the Department.

6. MANUFACTURER'S INSTRUCTIONS

A. When specified in indi\'idual specification sections, submit printed instructions
for delivery, storage, assembly, installation, start-up, adjusting, and finishing, to
the Department in quantities specified for Product Data.

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

7. CONSTRUCTION PHOTOGRAPHS

A. Provide photographs of site and construction throughout progress of Work.
B. Contractor will NOT take any photographs of military personnel or equipment.
C. Contractor will NOT use any project photographs for any reason other than stated

in this section without prior written consent of the Department.
D. Each month submit photographs with Application for Payment.
E. Photographs: Submit digital images on compact discs.
F. In addition to progress photos, contractor is to take four site photographs from

differing directions and four interior photographs of each building area indicating
relative progress of the work, five days maximum prior to submitting.

0. Take photographs as evidence of existing project conditions.
H. Identify each image, identify name of Project, orientation of view, date and time

of view.

END OF SECTION
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Section 01 50 00

TEMPORARY FACILITIES AND CONTROLS

1. TEMPORARY ELECTRICITY

A. The Department will pay cost of energy used. Exercise measures to conserve energy.
B. Complement existing power service capacity and characteristics as required

for construction operations.
C. Provide power outlets, with branch wiring and distribution boxes, as required for

construction operations. Provide flexible power cords as required for portable
construction tools and equipment.

D. Provide over-current protection at convenient location.
E. Permanent convenience receptacles may be utilized during construction.

2. TEMPORARY LIGHTING FQR CONSTRUCTION PURPOSES

A. Provide and niaintain lightuig for construction operations if required.
B. Maintain lighting and provide routine repairs.
C. There is no existing lighting of any kind on this project.

3. TEMPORARY HEATING/COOLING/VENTILATION

A. This is an exterior project with ho heating or cooling available or required.
B. Provide ventilation if required for any painting or welding situations.

4. TELEPHONE SERVICE

A. Contractor to provide reliable cell phone with project super on site at all times.
B. Range phone is only to be used in the case of an emergency. It ONLY connects to

Cooper House on site.

5. WATER SERVICE

A. There is no water available in the construction area.

B. Contractor will be required to furnish water for any work that requires it.

6. TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures. Existing facility use
is not permitted. Provide facilities at time of project mobilization.

7. FIELD OFFICES AND SHEDS

A. Do not use existing facilities for field offices or for storage.
B. If the Contractor chooses to use a field office or shed for this project it shall be a

portable or mobile building, location to be coordinated with training site personnel,
provide steps and landings at entrance doors as required.

C. Storage Areas And Sheds; Size to storage requirements for project, allowing for
access and orderly provision for maintenance and for inspection of materials.

D. Maintenance and Cleaning: Maintain approach walks free of mud, water, and
snow.

E. Removal: At completion of Work remove temporary buildings, foundations.
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utility services, and debris. Restore areas to prior condition.

8. VEHICULAR ACCESS

A. All vehicles SHALL maintain a top speed of 15 MPH on site unless passing
troops or pedestrians when top speed SHALL be 5 MPH

B. Violation of the above is cause for removal from the site and project.
C. Provide unimpeded access lor emergency vehicles. Maintain 20 feet (6 m) wide

driveways with turning space between and around combustible materials.
D. Provide means of removing mud from vehicle wheels before entering streets.
E. Use designated existing on-site roads for construction traffic.

9. PARKING

A. Construction personnel shall only park in designated areas relative to the
construction area. ^

10. PROGRESS CLEANING AND WASTE REMOVAL

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in clean

and orderly condition.
B. Collect and remove waste materials, debris, and rubbish from site weekly and

dispose of legally off-site.

11. PROJECT IDENTIFICATION

A. Provide signage to direct deliveries as directed by the project manager.

12. BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas and to allow for
the use of the site and faciliiy, and to protect existing facilities and adjacent properties
from damage from construction operations and demolition.

B. Protect existing solar array and associated equipment during construction.
C. Protect non-owned vehicular traffic, stored materials, site and structures from

damage.

13. ENCLOSURES AND FENCING

A. Project is within a secure fence. Contractor to protect and secure work area inside
fence from unauthorized access during construction.

B. This will be achieved with signage and warning tape at a minimum.

14. SECURITY

A. Security Program:
i. Protect new,Work and existing premises from theft, vandalism, and

unauthorized entry.
B. Entry Control.

i. Restrict entrance of persons and vehicles into Project site and existing facilities.
ii. Allow entrance only to authorized persons with proper identification.

iii. Construction personnel may not enter any other buildings on the training site
except to notify staff in Cooper House of events.
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iv. Maintain log of workers and visitors, make available to Department on request.
C. Personnel Identification

i. Maintain list of accredited persons, submit copy to Department on request.
ii. A driver's license or other acceptable positive identification will be required.

15. WATER CONTROL

A. Grade site to drain. Maintain excavations free of water. Provide, operate, and
maintain pumping equipment.

B. Protect site from puddling or running water. Provide water barriers as required to
protect site from soil erosion.

16. DUST CONTROL

A. Execute Work by methods to minimize raising dust from construction operations.
B. Provide positive means to prevent air-borne dust from dispersing into atmosphere.
C. After completion of work, clean all interior work surfaces.

17. EROSION AND SEDIMENT CONTROL

A. Plan and execute construction by methods to control surface drainage from cuts and
fills, from borrow and waste disposal areas, prevent erosion and sedimentation.

B. Minimize surface area of bare soil exposed at one time.
C. Provide temporary measures including berms, dikes, and drains, and other

devices to prevent water flow.
D. Construct fill and waste areas by selective placement to avoid erosive surface

silts or clays. "■
E. Periodically inspect earthwork to detect evidence of erosion and sedimentation;

promptly apply corrective measures.

18. POLLUTION CONTROL
A. Provide methods, means, and facilities to prevent contamination of soil, water,

and atmosphere from discharge of noxious, toxic substances, and pollutants
produced by construction operations.

B. Comply with pollution and environmental control requirements of authorities
having jurisdiction.

19. REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
A. Remove temporary utilities, equipment, facilities, materials, prior to Final

Application for Payment.
B. Remove underground installations. Grade site as indicated on Drawings.
C. Clean and repair damage caused by installation or use of temporary work.
D. Restore existing facilities used during construction to original condition.

END OF SECTION
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SECTION 01 70 00

EXECUTION REQUIREMENTS

1. CLOSEOUT PROCEDURES

A. Submit a signed Substantial Completion Application attesting that the Contract
Documents have been reviewed, Woric has been inspected, and that all work is
complete in accordance witli Contract Documents and ready for the Department
review.

B. Only after completion of all Punch List items and submission of all items due shall
the Contractor submit a Final Application for Payment identifying total adjusted
Contract Sum, previous payments, and sum remaining due.

2. FINAL CLEANING

A. Execute final cleaning prior to final project assessment.
B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels,

stains and foreign substances, polish transparent and glossy surfaces, vacuum
carpeted and soft surfaces.

C. Clean equipment and fixtures to sanitary condition with cleaning materials
appropriate to surface and material being cleaned. Clean new light fixtures free from
dust, dirt and finger prints.

D. Replace filters of operating equipment.
E. Clean debris from roofs, roof drains, downspouts, and drainage systems.
F. Clean site, sweep paved are;is, rake landscaped surfaces.
G. Remove waste and surplus materials, rubbish, and construction facilities from site.

3. STARTING OF SYSTEMS

A. Coordinate schedule for start-up of various equipment and systems.
B. Notify the Department seven days prior to start-up of each item.
C. Verify each piece of equipment or system has been checked for proper lubrication,

drive rotation, belt tension, control sequence, and for conditions which may cause
damage.

D. Verify tests, meter readings, and specified electrical characteristics agree with those
required by equipment or system manufacturer.

E. Verify wiring and support components for equipment are complete and tested.
F. When specified in individual specification Sections, require manufacturer to provide

authorized representative to be present at site to inspect, check, and approve
equipment of system installation prior to start-up, and to supervise placing equipment
or system in operation.
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G. Execute start-up under supervision of applicable manufacturer's representative and
Contractors' personnel in accordance with manufacturer's instructions.

H. Submit a written report stating that the equipment or system has been properly
installed and is functioning correctly.

4. DEMONSTRATION AND INSTRUCTIONS

A. Demonstrate operation and maintenance of products and equipment to Department
personnel prior to date of Substantial Completion at mutually agreed time.

B. For equipment or systems requiring seasonal operation, schedule and perform
demonstration for other season within six months with department personnel.

C. Utilize operation and maintenance manuals as basis for instruction. Review contents
of manual with the Department personnel in detail to explain all aspects of operation
and maintenance.

D. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,
maintenance, and shutdown of each item of equipment at agreed time, at designated
location.

E. Prepare and insert additional data in operations and maintenance manuals when need
for additional data becomes apparent during instruction.

F. Required instruction time for each item of equipment and system is specified in
individual sections.

5. TESTING, ADJUSTING AND BALANCING
A. Contractor will appoint and employ services of independent firm to perform testing,

adjusting and balancing of systems and equipment.
B. Independent firm will perform services specified.
C. Reports will be submitted by independent firm to the Department indicating

observations and results of tests and indicating compliance or non-compliance with
requirements of Contract Documents.

6. PROTECTING INSTALLED CONSTRUCTION

A. Protect installed Work and provide special protection where specified in individual
specification sections.

B. Provide temporary and removable protection for installed products. Control activity
in immediate work area to prevent damage.

C. Provide protective coverings at walls, projections, jambs, sills and soffits of openings.
D. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or

movement of heavy objects, by protecting with durable sheet materials.
E. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or

activity is necessary, obtain recommendations for protection from waterproofing or
roofing material manufacturer.

F. Prohibit traffic from landscaped areas.
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7. PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to
the Work:

i. Drawings.
ii. Specifications.
iii. Addenda.

iv. Change Orders and other modifications to the Contract.
V. Reviewed Shop Drawings, Product Data, approved submittals and Samples,
vi. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure data is complete and accurate, enabling future reference by the Department.
C.' Store record documents separate from documents used for construction.
D. Record information concurrent with construction progress, not less than weekly.
E. Specifications: Legibly mark and record at each product section description of actual

products installed, including the following:
i. Manufacturer's name and product model and number.

ii. Product substitutions or alternates utilized.

iii. Changes made by Addenda and modifications.
F. Record Drawings and Shop Drawings: Legibly mark each item to record actual

construction including:
i. Measured depths of foundations in relation to finish floor datum.

ii. Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.

iii. Measured locations of internal utilities and appurtenances concealed in
construction, referenced to visible and accessible features of the Work.

iv. Field changes of dimension and detail.
v. Details not on original Contract drawings.
vi. Contractor to provide record drawings in AutoCad or Revit format compatible

with current Department software as well as in PDF format.
vii. Contractor to supply two (2) full size paper sets of record drawings to

Department.

G. Submit documents to the Department prior to final payment and release of retainage.

8. OPERATION AND MAINTENANCE DATA

A. Submit data boimd in 8-1/2 x 11 inch text pages, three D side ring binders with
durable plastic covers. (2 complete copies of all materials required.)

B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS", title of project, and subject matter of binder when multiple
binders are required.

C. Internally subdivide binder contents with permanent page dividers, logically
organized as described below; with tab titling clearly printed under reinforced
laminated plastic tabs.

D. Contents: Prepare Table of Contents for each volume, with each product or system
description identified, typed on white paper, in three parts as follows:
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i. Part I: Directory, listing names, addresses, and telephone numbers of
Architect/Engineers), Contractor, Subcontractors, and major equipment
suppliers.

ii. Part 2: Operation and maintenance instructions, arranged by system and
subdivided by specification section. For each category, identify names,
addresses, and telephone numbers of Subcontractors and suppliers.
Identify the following:
a. Significant design criteria.
b. List of equipment.
c. Parts list for each component.
d. Operating instructions.
e. Maintenance instructions equipment and systems.
f. Maintenance ins'iuctions for special finishes, including recommended

^  cleaning methods, materials and schedules, and special precautions
identifying detrimental agents.

iii. Part 3: Project documents and certificates, including the following as required:
a. Shop drawings and product data.
b. Air and water balance reports.
c. Certificates.

d. Originals and Photocopies of warranties and bonds.

9. MANUAL FOR MATERIALS AND FINISHES

A. Submit one copy of preliminary draff or proposed formats and outlines of contents
before start of Work. The Department will review draft and return one copy with
comments.

B. For equipment, or component parts of equipment put into service during
construction and operated by the Department, submit documents within ten days
after acceptance.

C. Submit one copy of completed volumes prior to Substantial Completion. Draft
copy be reviewed and returned with Architect/Engineer comments. Revise content
of document sets as required prior to final submission.

D. Submit two sets of revised final volumes in final form prior to final inspection.
E. Building Products, Applied. Materials, and Finishes: Include product data, with

catalog number, size, composition, and color and texture designations. Include
information for re-ordering custom manufactured products.

F. Instructions for Care and Maintenance: Include manufacturer's recommendations

for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

G. Moisture Protection and Weather Exposed Products: Include product data listing
applicable reference standards, chemical composition, and details of installation.
Include recommendations for inspections, maintenance, and repair.

H. Additional Requirements: As specified in individual product specification sections.
I. Include listing in Table of Contents for design data, with tabbed fly sheet and space

for insertion of data.
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10. MANUAL FOR EQUIPMENT AND SYSTEMS
A. Submit two copies of preliminary draft or proposed formats and outlines of contents

before start of Work. Contract Administrator will review draft and return one copy
with comments.

B. For equipment, or component parts of equipment put into service during construction
and operated by the Department, submit documents within ten days after acceptance.

C. Submit one copy of completed volumes 15 days prior to Substantial Completion.
Draft copy shall be reviewed and returned after Substantial Completion, with
Architect/Engineer comments. Revise content of document sets as required prior to
final submission.

D. Submit two sets of revised fmal volumes in final form prior to final inspection.
E. Each Item of Equipment and Each System; Include description of unit or system, and

component parts. Identify fiinction, normal operating characteristics, and limiting
conditions. Include performance curves, with engineering data and tests, and
complete nomenclature and model number of replaceable parts.

F. Panelboard Circuit Directories: Provide electrical service characteristics, controls, and
communications; typed and/or by label machine.

G. Include color coded wiring diagrams as installed.
H. Operating Procedures: Include stall-up, break-in, and routine normal operating

instructions and sequences. Include regulation, control, stopping, shut-down, and
emergency instructions. Include summer, winter, and special operating instructions.

I. Maintenance Requirements: Include routine procedures and guide for preventative
maintenance and troubleshooting; disassembly, repair, and reassembly instructions;
and alignment, adjusting, balancing, and checking instructions.

J. Include servicing and lubrication schedule, and list of lubricants required.
K. Include manufacturer's printed operation and maintenance instructions.
L. Include sequence of operation by controls manufacturer.
M. Include original manufacturer's parts list, illustrations, assembly drawings, and

diagrams required for maintenance.
N. Include control diagrams by controls manufacturer as installed.
0. Include Contractor's coordination drawings, with color coded piping diagrams as

installed.

P. Include charts of valve tag numbers, with location and function of each valve, keyed
to flow and control diagrams.

Q. Include list of original manufacturer's spare parts, current prices, and recommended
quantities to be maintained in storage.

R. Include test and balancing reports as specified in Section 01400.
S. Additional Requirements: As specified in individual product specification sections.
T. Include listing in Table of Contents for design data, with tabbed dividers and space

for insertion of data.

11. SPARE PARTS AND MAINTENANCE PRODUCTS

A. Furnish keys, spare parts, maintenance, and extra products in quantities specified in
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individual specification sections.
B. Deliver to Project site and place in location as directed by State; submit inventory

hand receipt for all materials to be turned over to department prior to final
payment.

C. Department shall inventory items and provide signed copy of hand receipt to
contractor.

12. PRODUCT WARRANTIES Al'JD PRODUCT BONDS
A. Obtain warranties and bonds executed in duplicate by responsible subcontractors,

suppliers, and manufacturers, within ten days after Substantial Completion. All
warranties start dates shall be the Substantial Completion Date, if project is phased all
warranties to start at the date of Substantial Completion of each phase.

B. Execute and assemble transferable warranty documents and bonds from
subcontractors, suppliers, and manufacturers.

C. Verify documents are in proper form, contain full information, and are notarized as
appropriate.

D. Co-execute submittals when required.
E. Include Table of Contents and assemble in three D side ring binder with durable

plastic cover.
F. Submit prior to fmal Application for Payment.
G. Time Of Submittals:

i. For equipment or component parts of equipment put into service during
construction with State's permission, submit documents within ten days after
acceptance.

ii. Make other submittals within ten days after Date of Substantial Completion,
prior to final Application for Payment.

iii. For items of Work for which acceptance is delayed beyond Date of Substantial
Completion, submit within ten days after acceptance, listing date or acceptance
as beginning or warranty or bond period.

13. MAINTENANCE SERVICE

A. Furnish service and maintenance of components indicated in specification sections
during warranty period.

B. Examine system components at frequency consistent with reliable operation. Clean,
adjust, and lubricate as required.

C. Include systematic examination, adjustment, and lubrication of components. Repair or
replace parts whenever required. Use parts produced by manufacturer of original
component.

D. Do not assign or transfer mtiintenance service to agent or Subcontractor without prior
written consent of the Department.

14. GUARANTEE OF WORK
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A. Except as otherwise specified, all work shall be guaranteed by the Contractor against
defects resulting from the use of inferior materials, equipment or workmanship for
one (1) year from the Date of Substantial Completion of the work.

B. If, within any guarantee period, repairs or changes are required in connection with
guaranteed work, which in the opinion of the Department, is rendered necessary as a
result of the use of materials, equipment or workmanship which are inferior, defective,
or not in accordance with the terms of the Contract shall, promptly upon receipt of
notice from the Department and at his own expense:

i. Place in satisfactory condition in every particular, all such guaranteed work,
correct all defects tlierein.

ii. Make good all damage to the building or site, or equipment or contents thereof;
which in the opinion of the Department is the result of the use of materials,
equipment or workmanship which are inferior, defective, or not in accordance
with the terms of the Contract.

iii. Make good any work or material, or the equipment and contents of said
building or site disturbed in fulfilling any such guarantee.

C. In any case, wherein fulfilling the requirements of the Contract or of any guarantee,
embraced in or required thereby, the Contractor disturbs any work guaranteed under
another contract, he shall restore such disturbed work to a condition satisfactory to the
Department and guarantee such restored work to the same extent as it was guaranteed
under such other contracts.

D. If the Contractor, after notice, fails to proceed promptly to comply with the terms of
the guarantee, the Department may have the defects corrected and the Contractor and
his/her Surety shall be liable for all expense incurred.

E. All special guarantees applicable to definite parts of the work that may be stipulated in
the Specifications or other papers forming a part of the Contract shall be subject to the
term of this paragraph during the fu^t year of the life of such special guarantee.

F. Failure to adhere to guarantee terms may result in suspension or barring from the
prequalification list, or, alternatively, the requirement of a Letter of Credit or other
guaranty equal to a percentage of the Contract amount.

END OF SECTION
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SECTION 220000

PLUMBING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Description of Plumbing system(s), quality expectations, materials and general requirements.

1.2 SYSTEM(S) DESCRIPTION
A. Plumbing systems of this contract shall include;

1. Systems of domestic hot and cold water distribution and make-up water connections where
indicated.

2. LP Gas Piping.
3. Fixtures as specified and/or indicated.
4. Thermal insulation for all systems.
5. Testing and adjusting of all systems.
6. Condensate drainage system.
7. General conditions of the contract.

8. Secure all required permits.
9. Miscellaneous itemized.

1.3 RELATED DIVISIONS and SECTIONS

A. DIVISION 00-General

B. DIVISION 01 - General Requirements
C. DIVISION 07 - Thermal and Moisture Protection

D. DIVISION 21 - Fire Suppression
E. DIVISION 23 - Heating, Ventilating and Air-Conditioning (HVAC)
F. DIVISION 25 - Integrated Automation
G. DIVISION 26-Electrical

1.4 REFERENCES

A. 2015 International Building Code with NH amendments
B. 2015 NFPA 101, Life Safety Code with NH amendments
C. New Hampshire State Fire Code Saf-C6000
D. 2009 NFPA I, Fire Prevention Code with NH amendments
E. UFC 3-600-01 Fire Protection Engineering for Facilities
F. 2015 International Plumbing Code with NH amendments
G. 2015 International Mechanical Code with NH amendments

H. 2015 International Energy Conservatioh Code with NH amendments
I. 2009 ASHRAE Standard 189.1 (referenced in NH State high Performance Building Code)
J. 2017 NFPA 70, National Electric Code with NH amendments
K. New Hampshire Bureau of Public Works Design,Guidelines
L. City of Concord, New Hampshire ordinances, rules and regulations
M. Concord Fire Department rules and regulations
N. All applicable ASTM Standards
0. NHARNG Rules and Regulations

1.5 SUBMITTALS

A. See Section 013300 - Submittal Procedures, for Submittal Requirements.

Plumbing
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B. Ordering of equipment and materials for installation shall not proceed without an approved
submittal.

END OF SECTION 220000

Plumbing
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SECTION 220100

OPERATION AND MAINTENANCE OF PLUMBING

PART 1 - GENERAL

1.1 INTENT

A. All work shall comply with applicable NHARNG construction standards.
B. Furnish and install all plumbing work of this contract in accordance with governing codes and in a

workmanlike manner.

C. The run and arrangement of all plumbing pipes shall be approximately as showii on the drawings
and as directed during installation and shall be as straight and direct as possible, forming right
angles or parallel lines with building walls and other pipes, and be neatly spaced.

D. Arrange work to avoid all interference with the work of all other trades. Consult with other
contractors, and coordinate the location of their work with that of the others.

1.2 COLD WATER SYSTEMS

A. Cold water distribution systems shall supply water to all fixtures and other water consuming
equipment and hot water heating equipment. Valved outlets for the use of other trades shall be
furnished and installed complete.

1.3 GENERAL INSTALLATION OF PLUMBING PIPING

A. Offsets shall be permitted only where required to permit the pipes to follow walls, where standard
fittings shall be used.

B. All risers shall be erected plumb and true and shall be parallel with walls and other pipes and be
neatly spaced.

C. All roughing, underground or concealed in floors or wall construction, shall be installed before the
construction is closed up.

D. Horizontal runs of piping, except where concealed in partitions, shall be kept as high up as
possible and close to walls. Consult with other trades so that grouped lines shall not interfere with
each other.

E. The arrangement, positions and connections of pipes, fixtures, drains and valves shown on the
drawings shall be followed as closely as possible. However, the right is reserved by the Owner's
representative to change locations of pipes and associated specialties to accommodate any
conditions which may arise during the progress of the work, without additional cost. The
responsibility for accurately laying out the work rests with the contractor.

F. Piping shall be installed concealed in building construction in all finished areas.
1. Special precaution shall be taken in (he installation of piping concealed to see that the piping

is properly installed. Should it be necessary to correct piping so installed, this subcontractor
shall be held liable for any injury caused to other work and the correction of piping.

G. Pipe shall not be bent, flattened or otherwise injured either before installation or during
installation.

H. Connections to fixtures shown to be installed concealed in building construction shall, in general,
be carried concealed to a point above floor at wall (near fixtures), where they shall break out and
rise exposed to fixtures, all as required. Exposed waste and supplies (including in cabinets) shall
be chrome. The chrome tailpiece connection to plumbing roughed behind the cabinet shall be a
threaded compression fitting with extended escutcheon.

I. Reducing fittings, unless otherwise approved in special cases, shall be used in making reduction in
size of pipe.

Operation and Maintenance of Plumbing
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1.4 PLUMBING WATER PIPING CONSTRUCTION DETAILS

A. Pipe shall be supported as specified hereinafter.
B. Pipe lines shall be run parallel and spaced to permit proper covering.
C. Air chambers shall be Wade "Shok-Stop" or approved equal, and shall be installed on top of all

hot and cold water risers on the upfeed system, on all individual hot and cold water fixture branch
connections. Groups of fixtures may be served by one full branch sized air chamber.

D. Piping, fittings, valves, supports, hangers, etc., exposed to view shall be painted or chrome as
directed. This provision shall apply to all piping from the point that it leaves the wall to the point
of final connection to the fixture.

E. Any exposed piping and trim showing tool marks shall be removed and replaced with new
materials without additional cost.

F. Riser control valves shall be provided on all risers. Drain valves shall be provided at the heel of
each riser inside of shut-off valves.

G. Main shut-off valves shall be installed at each water connection at all tanks and other pieces of
equipment.

H. Valves shall generally be provided on all main branches from risers to groups of fixtures and
access doors shall be provided to all such valves not readily accessible.

I. Piping shall pitch to low points. All low points and any pockets caused by changes in elevation
required by structural or other interferences shall be provided with drain valves.

J. Branches to individual fixtures shall be of sizes as shown in the Plumbing Fixture Schedule on the
drawings.

K. Vacuum breakers and backflow preventers shall be installed on all equipment and fixture
connections as required by code and/or local ordinances.

L. Connections to equipment such as tanks, pumps, and the like, shall be made with flanged or union
connections.

M. Where hot and cold water supply pipes connect to a combination supply fitting with a shut-off
valve on its discharge, or the combination supply fitting is equipped with manual or thermostatic
mixing valve, each hot and cold water supply pipe shall be equipped with a composition disc
swing check valve ahead of the supply fitting.

1.5 SANITARY SEWER AND DRAINAGE SYSTEM

A. Complete system of sanitary sewer and drainage shall be provided. The system shall include all
risers, branches with all pipes, fittings, hangers, anchors, plumbing fixtures, special fixture wast
ers, etc., to make the system complete.

B. Branch connections shall be made with "Wye" and long "Tee-Wye" fittings. All fittings shall
conform to code requirements.
1. Short 1/4 bends, common offsets and double hubs will not be permitted.
2. Short "Tee-Wye" fittings are to be used in vertical piping only.

C. Drains shall be run at minimum grade of 1/8" per foot downward in the direction of flow unless
otherwise indicated. Branch connections to stacks from fixtures shall pitch 1/4" per foot. Atten
tion is called to the strict necessity of maintaining the ceiling heights posted on the architectural
drawings, as well as keeping piping close to beams and girders where exposed.

1.6 VENT SYSTEMS

A. Complete systems of ventilating pipes shall be installed from the various new plumbing fixtures
and other equipment to which drainage connections are made.
1. Ventilating pipes shall be connected to the discharge of traps as shown.
2. Carry vents individually to a point above the ultimate overflow level of the fixtures before

connecting with any other vent pipe; in general, this will be approximately 42" above the
finished floor.

3. Branches shall be arranged to pitch back to fixtures.
B. Individual vent pipes shall be collected together in branch vent lines and connected to vent stacks

in general, paralleling soil and waste stacks.

Operation and Maintenance of Plumbing
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1. Wherever possible, vent stack ofisets shall be connected to adjacent soil stacks for the
purpose of draining condensation.

2. Where possible, the waste of a fixture shall be connected to the base of each vent stack for the
purpose of washing out any scale or dirt which may accumulate.

3. The soil stack may be used to wash out the heel of the vent.
C. Tops of all soil and waste stacks shall be extended as additional ventilating pipes.

1. Pipes smaller than 4" size shall be increased to 4" by means of approved increasers before
passing through the roof.

2. The tops of all ventilating stacks shall collect together and run through the roof in series of
larger pipes as shown on the drawings.

1.7 L.P. GAS DISTRIBUTION SYSTEM.

A. The entire installation shall be installed in accordance with the requirements of the AHJ and
NFPA Pamphlet No. 54 and 58 (adopted edition), which are hereby included in and shall form part
of this specification.

B. Starting at the gas service provided by the gas utility, or as indicated on the drawings, provide
distribution system to all fixtures and equipment requiring gas, including all mains, branches,
risers, drips, shut-offs, pressure regulators and all other required parts. Connect to all equipment
and appliances indicated and/or specified as requiring gas for their operation.

C. Provide a gas shut-off cock at individual pieces of equipment to permit isolation from adjoining
system.

D. Install drains at all low points in piping system and secondary regulators noted.
E. Paint all exterior gas piping and exposed interior piping with two (2) coats of rust inhibitor

"Caution Yellow" paint. Label all clearly per Specification.

END OF SECTION 220100

Operation and Maintenance of Plumbing
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SECTION 220500

COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1 SCOPE OF WORK

A. Furnish all labor and materials to complete the installation of the plumbing systems as shown on
the drawings, specified herein or both as follows:
1. Systems of domestic hot and cold water distribution and make-up water connections where

indicated.

2. LP Gas Piping.
3. Fixtures as specified and/or indicated.
4. Thermal insulation for all systems.
5. Testing and adjusting of all systems.
6. Condensate drainage system.
7. General conditions of the contract.

8. Secure all required permits.
9. Miscellaneous itemized.

END OF SECTION 220500

Common Work Results for Plumbing
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SECTION 220523

GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SCOPE

A. Provide shul-off valves to isolate sections of piping, every fixture and equipment. Valves shall be
located at the inlet and outlet to permit removal for repairs without interfering with the remainder
of the system.

B. Do not locate valves with stems below horizontal. Provide ball, check, balancing cocks, plus air
vents and other type of valves as required for complete and proper valving of the entire
installation, to control flow, shut-off, prevent backflow, provide drainage and control pressure and
temperatures.

C. Valves shall be as manufactured by Watts, Apollo, Nibco, Victaulic or Milwaukee Valve Co. and
be of "lead free" construction.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MATERIAL

A. Valves used for isolation and flow control in domestic water systems shall be brass construction
appropriate for potable water applications, equal to Watts LFB6080, Apollo 77CLF-100/200
Series or approved equal.

B. Check valves 2Vi' and less shall be bronze horizontal swing check, 125 swp, equal to Nibco S-
413-Y-LF. Check valves 3" and larger shall be iron body, bronze trim, 125 swp, equal to Nibco
F-910-B-LF or approved equal.

C. Drain valves to be installed at low points in piping and as otherwise required to completely drain
piping system and equipment. Drain valves shall be ball valves of size as shown or required, in no
case smaller than 'A" I.P.S., equal to Watts B-6000-CC, Apollo 70 HC Series or approved equal
with V*" male thread for hose, outlet with cap and chain.

D. Approved strainers shall be installed in the inlet connections to equipment and automatic control
valves to protect all apparatus or any automatic character whose proper function would be
interfered with by dirt on the seat or by scoring of the seal. Strainers shall be equal to Walts series
LF777and 77F-D1-125.

E. Approved pressure reducing valves for domestic water shall be of anti-siphon check type with
built-in strainer equal to Watts LFU5B and LFN223BS.

F. Where manual balancing valves arc indicated, furnish and Install Macon Balancing "globe style"
Model STV/L or equal by Tour Andersson. Valves shall be tight shut-off and sized for GPM as
recommended by the manufacturer.

G. Automatic balancing valves shall be low lead equal to Macon Balancing Model "Al" with integral
unions, removable ultrason flow cartridge set to GPM indicated on drawings.

H. All valves for domestic water services shall be "Lead Free" construction and classified as such.

I. Valves used in L.P. gas lines for isolation shall be equal to Watts B-6000-UL-YSDT, Apollo 80-
100-YSDT or approved equal.

END OF SECTION 220523

General-Duty Valves for Plumbing Piping
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SECTION 220529

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND

EQUIPMENT

PART 1 - GENERAL

1.1 SCOPE

A. Provide suitable and substantial hangers and supports for all horizontal and vertical lines as
manufactured by B-Line, Allegheny Industrial, Tolco or ITT Grinnell.

B. Support copper, steel, cast iron and all other material piping in accordance with the pipe
manufacturer's published instructions, or the schedule below, whichever is more stringent.

C. Support piping in accordance with the following schedule;

Fine Material Max. Horizontal Spacing Max. Vertical Spacing

Copper tubing 6' 10'

I '/*" & smaller

Coppertubing 10' 10'

I 'Z:" & larger

Steel pipe 12' 15'

Cast iron AlJointorlO' At joint

PVC & CPVC As recommended by pipe manufacturer.
D. Piping and equipment shall not be hung from the work of other trades.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MATERIAL

A. Hangers shall be of heavy construction suitable for the size of pipe to be supported. All materials,
except pipe rollers, shall be wrought or malleable iron or steel. Hangers shall be adjustable type.

B. Hangers and pipe clamps used on copper piping shall be solid copper or copper plated. Where
tube is in contact with dissimilar metal, protect with shield or plastic cover.

C. The intention is to provide supports which in each case shall be amply strong and rigid for the
load, but which shall not weaken or unduly stress the building construction.

D. Hangers for pipes up to and including 4" shall be split ring type.
E. Mangers for pipes above 4" shall be standard clevis or roller.
F. For insulated piping ̂  3" provide teflon slide type suppoits MSS (Manufacturer's Standardization

Society) Type 35 or protective saddles MSS Type 39. Fill interior voids of saddles with segments
of insulation to match adjoining pipe insulation.

Hangers and Supports for Plumbing Piping and Equipment
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G. For all insulated piping provide prolcclivc insulation shields MSS (Manufaelurer's
Standardization Society) Type 40 as follows:

Pipe Size Length Thickness

'/."to3'/j" 12" 18ga.

4" 12" 16 ga.

END OF SECTION 220529

Hangers and Supports for Plumbing Piping and Equipment
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SECTION 220553

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 GENERAL

A. Identification shall be provided on all piping that is exposed, as well as at all concealed locations
such as shafls and above removable ceilings in which piping may be viewed.
1. Furnish and affix approved adhesive bands/markers identifying the service and direction of

flow of the various piping systems.
2. A set of such bands/markers shall be affixed to each pipe not less than 30' and there shall be at

least one set of identifying bands/markers in every room where piping may be viewed.
3. Each set shall consist of one band/marker on which the name of the service is printed and one

band/marker on which is printed a black directional arrow.
B. identification bands/markers shall have adhesive backing. Submit same for approval.

1. The name of the service shall be printed with the lettering not to be less than 1 %" high for 3"
pipe and larger; high for pipe 2'/2" and smaller.

2. Bands/markers shall be applied where they can be read with their long dimension parallel to
the axis of the pipe or duct. Bands/markers shall be applied only afler finish painting is
completed.

3. Bands/markers shall be applied only after finish painting is complete.
4. Identification bands/markers shall conform to ASME/ANSl AI3.I 2015 and ANSI Z 535.1

established standards for color.

1.2 SCOPE

A. Attach to each valve a 2'* brass lag on which shall be stamped designating letters and numbers Vi'
high filled with black enamel. Letters designate service.
1. The tags shall be securely fastened to the handle or spindle of the valve by a brass chain.
2. Cross reference valve tags on the "As-Built" drawings and include schedules in the Operation
& Maintenance (O&M) manuals.

3. One (1) copy of the valve schedule shall be provided in the O&M Manual. Review
numbering with the Owner's representative prior to installation and honor any existing
numbering systems in force today.

B. Provide nameplates for all equipment, motor starters, push button stations, pilot light stations or
control points, and any other points in the building deemed necessar)' by the Owner's
representative.
1. Nameplates shall be fabricated from black bakclite with white recessed letters permanently

secured with screws.

2. Nameplate schedule and sample shall be submitted for approval.
C. Provide permanent labels on all pieces of mechanical equipment designating the unit tag as it is

shown on mechanical drawings.
D. As part of the Owner Instruction session, review the location of valves, circulators and other

specialties concealed above ceilings. Furnish and install adhesive dots on ceiling tiles (in the
comer) for access reference.

Dot Color Service

Blue Domestic water

Identification for Plumbing Piping and Equipment
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PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MATERIAL ,

A. Identification bands, tags, charts and dots shall be as manufactured by Seton, Carllon or Brimar.

END OF SECTION 220553

identification for Plumbing Piping and Equipment
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SECTION 220610

SCHEDULES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 MATERIALS - GENERAL

A. Steel pipe shall be lap welded or seamless with maker's name rolled on each length equal to
ASTM-A-53 of weight specified.

B. Copper tube shall be seamless, hard or soft equal to ASTM-B88 of type specified.
C. Cast iron soil pipe shall be standard weight coated cast iron soil pipe. Each length shall bear the

maker's name, weight per foot and size cast thereon. Fittings and traps shall be similarly marked.
Cast iron pipe and fittings shall meet or exceed the requirements of CISPI 301 and 310.

D. PVC pipe and fittings shall meet or exceed the requirements of ASTM D-1784 and 1785.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 SCHEDULE OF PIPE MATERIALS (PLUMBING)

Service Location Size Material Type Weight

C.W., H.W. &

R.H.W.

Building All Copper Hard

C.W. &H.W.

Sanitary Waste

& Vent & Roof

Drain

Underground

Within

Building

All

All

Copper

C.I.

Soft

No Hub

K

ASTM

A888

Sanitary Waste

& Vent & Roof

Drain

Underground All C.I./Push

Rubber

Hub&

Spigot

ASTM

A74

Condensate Building All PVC DWV Sch. 40

2.3 SCHEDULE OF PIPE FITTINGS (PLUMBING)

Service Location Size Material

C.W., H.W. &

R.H.W.

Building All W. Copper

Type

Soldered

Weight

Lead-free

C.W. & H.W. Underground All Copper Soft K

Schedules for Plumbing Piping
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Sanitary Waste Within All No Hub S/S Shield ASTM

& Vent & Roof Building & Clamps 0564

Drain

Sanitary Waste Underground All C.l./Push Hub& ASTM

& Vent & Roof Rubber Spigot A74

Drain

Condensate Building All PVC DWV Sch.40

Piping Notes:

1. No solder containing lead shall be present on site.

2.4 TRAPS

A. Traps shall be of material and type conforming to the piping system in which installed. Traps
shall be of plain pattern, having a seal of not less than V/{\ not greater than 4" except as noted on
the drawings. All concealed 2" and larger traps shall be of the material specified for the piping
system to which they are connected. All exposed fixture traps are to be as specified under the
fixture schedule and or to match equipment tailpieces supplied by others.

2.5 CLEANOUTS

A. Cleanouts for cast iron pipe shall consist of tapped extra heavy cast iron ferrule, caulked into the
cast iron fittings, and extra heavy brass tapered screw plug with solid hexagonal nut. The cleanout
plugs shall comply with the plumbing code and shall have American Standard pipe threads.
Cleanouts turning out through wall and floors shall be made by long sweep ells or "Wye" fittings
and 1/8 inch bends; into these caulk the following:
1. At the heel of each vertical sanitary drain install a "Dandy" cleanout.

B. Cleanouts in cast iron piping systems shall be Zum models listed below, or of similar standard.
1. Finished Floors - ZN1400-BP

2. Carpeted Floors - ZN1400-BP-CM
3. Unfinished Floors - Z1400-BP

4. Finished Walls - Z-1441 or Z-1446

PART 3 - EXECUTION

3.1 SOLDERING PIPE

A. Fittings in copper tubing shall be wrought copper for sweat solder joints. Joints in copper water
piping shall be made with solder, per schedule, and shall meet ASTM-B32-96AM. Flux shall be
equal to Canfield's SOLDER-MATE and COPPER-MATE. No borax or alcohol mixtures or
resin or similar paste fluxes shall be used. Care should be taken to see that no surplus flux is on
the inside of the pipe when thejoint is completed.

3.2 FIRE SEALANT

A. Fire sealing at all penetrations through rated general construction shall be in accordance with
SECTION 078413.

B. Pipes passing through all masonry and fire rated gypsum board walls shall pass through clean cut
holes fitted with steel pipe sleeves, the inside diameter of which shall be at least I" greater than
the outside of the pipe passing through it. Pipes passing through non-rated gypsum board walls do
not require sleeves, but the void between wall opening and pipe must be sealed and taped. Pipe
insulation shall be continuous through sleeve/liole and all space between pipe and sleeve/hole shall

Schedules for Plumbing Piping
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be caulked full with product per SECTION 078413. Installation details shall be in accordance
with the sealant manufacturer's published instructions in order to bear the UL Classification
Marking.

C. Exposed pipes passing through walls, floors, partitions or ceilings shall be fitted with chromium
plated heavy gauge wrought brass escutcheons, fit snugly and securely held in place.

D. Pipes passing through fire rated floors shall be sealed in keeping with paragraphs A and B.
E. Sanitary vent pipes passing through roofs shall be provided with a manufactured "boot" for

installation by the G.C.
F. PVC and pipe penetrations through fire rated general construction shall be firestopped with UL

listed sleeve assemblies.

G. Submit firestopping product and details for review and approval. Coordinate product with the
G.C. to assure project consistency. Provide a shop drawing by the fire sealant manufacturer that
clearly identifies all products and the applicable UL classification or listing.

END OF SECTION 220610

Schedules for Plumbing Piping
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SECTION 220640

SCHEDULES FOR PLUMBING FIXTURES

PART 1 - GENERAL

1.1 FIXTURES

A. Plumbing fixtures shall be as scheduled on the drawings.

END OF SECTION 220640

Schedules for Plumbing Fixtures
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SECTION 220700

PLUMBING INSULATION

PART 1 - GENERAL

1.1 REQUIREMENTS

A.

B.

Provide all insulating materials required for piping, mechanical equipment and sheet metal work.
The execution of the work shall be by an experienced Insulation Contractor in strict accordance
with the best practice of the trade and the intent of the specifications.
Insulation thermal properties and thickness shall comply with 2015 International Energy
Conservation Code-Commercial Provisions.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MATERIAL

A. Insulation shall be as manufactured by Owens-Coming Fiberglass Corp., Knauf, Johns-Manville
Co., or approved equal.

B. Insulating materials, jackets, adhesives, accessories and applications shall develop a system having
a UL rating with a flame spread of not over 25, a fuel contributed rating of not over 50 and a
smoke developed rating of not over 50.

C. Domestic Hot and Cold Water and Hot Water Recirculation piping: Cover with molded, heavy
density fiberglass pipe insulation with ASJ/SSL. Adhere and seal end Joint strips and overlap
seams with proper mastic to provide continuous vapor barrier jacket. All fittings shall be insulated
with precut fiberglass formed fittings with pre-molded PVC jacket mechanically fastened.

Pipe Insulation Thickness (lECC 2015)

Service

Nominal Pipe Size (Inches I.D.)

<1 Vi 1  '/j and Larger

HW&RHW 1" I Vz"

CW Vz"

Table Notes:

1. Insulation conductivity shall be 0.021 - 0.028 Btu in./(hr l\2 T) as published by manufacturer.

2. On both the inlet and outlet piping of a storage water healer or heated water storage tank, the

piping to a heat trap or the first 8 feet of piping, whichever is less, shall be insulated.

3. Piping that is heat traced shall be insulated.

4. Pipe insulation shall not be required on the following:

a. The tubing from supply piping termination to the fixture or appliance.

b. Valves, pumps, strainers and threaded unions in piping that is 1 inch or less in nominal

diameter.

c. Piping from user-controlled shower mixing valves.

Plumbing insulation
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d. Where a vertical support of the piping is installed.

D. Insulate water and drain lines under lavatories designated for use by the handicapped and all
counter sinks with TRUEBRO "Lav-Guard 2'" preformed insulation system (white).

E. Insulate concealed horizontal roof drains and drain sumps with I'/j" thick fiberglass nexibic
blanket with FSK vapor barrier facing. Insulate all exposed horizontal and vertical drainage with
Vi" thick heavy density fiberglass with ASJ/SSL.

END OF SECTION 220700

Plumbing Insulation
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SECTION 220800

COMMISSIONING OF PLUMBING

PART 1 - GENERAL

1.1 COMMISSIONING OF SYSTEM(S)

A. The Plumbing Contractor shall be responsible for self-commissioning the installed Plumbing
system(s) and demonstrating proper operation and functions at conclusion of the contract.

B. The Plumbing Contractor shall participate in the formal commissioning process as requested and
instructed by the project Commissioning Authority.

1.2 WATER SYSTEMS STERILIZATION

A. Chlorination Method:

1. Fill the system or any part thereof with a water solution containing 50 parts per million (ppm)
available chlorine and let it stand for 24 hours before flushing and returning to service.

2. During the chlorination process, all valves and accessories shall be operated.
3. Afler chlorination, the water shall be flushed from the line at its ends until the replacement

water when tested shall be found equal chemically and bacteriologically to tests of the perma
nent source of supply. Submit to the Owner's representative written verification that all
procedures and tests, here specified, have been performed and that water at the building out
lets on test will be found identical to the source water.

1.3 PRESSURE TESTS

A. All piping shall be pressure tested before being covered or concealed. This contractor shall
provide all equipment necessary for said test. All tests shall be recorded on a log sheet noting
piping section being tested, initial and final pressures, duration of test and date of test.

B. All tests shall be made in the presence of and to the satisfaction of the Owner's representative.
Provide a copy of all test log sheets to the Owner's representative upon completion of testing.

C. The piping systems may be tested in sections as the work progresses, but no joint or portion of the
system shall be lefl untested.

D. All elements within the system that may be damaged by the testing operation shall be removed or
otherwise protected during the operation.

E. All defects and leaks observed during the tests shall be corrected and made tight in an approved
manner and the tests repeated until the system is proven tight.

F. Repair ail damage done to existing or adjacent work or materials due to or on account of the tests.
G. All pressure piping shall be tested hydro.statically at a pressure of at lea.st I'/a times the maximum

operating pressure, but not less than 80 psi, for a two (2) hour duration with no drop in pressure.
H. Natural gas piping shall be tested at a pressure of not less than a two (2) hour duration with no

drop in pressure.
I. Soil, waste and vent systems shall be tested by filling systems with water from lowest point to

highest point. Water shall be allowed to stand for four (4) hours during which time there shall be
no loss or leakage.

END OF SECTION 220800

Commissioning of Plumbing
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SECTION 221512

LP GAS PIPING

PART 1 - GENERAL

1.1 SCOPE

A. The entire installation shall be installed in accordance with the requirements of VTARNG and NFPA
Pamphlet No. 54 (adopted edition) and NFPA 58, which are hereby included in and shall form part of this
specification.

B. Provide distribution system to all fixtures and equipment requiring LP gas, including all mains, branches,
risers, drips, shut-offs and all other required parts. Connect to all equipment and appliances indicated
and/or specified as requiring LP gas for their operation.

C. Provide a LP gas shut-off valve at individual pieces of equipment to permit isolation from adjoining
system.

D. Provide distribution system to all fixtures and equipment requiring gas including all mains, branches, risers,
drips, shut-offs and all other required parts connected to all equipment and appliances indicated and/or
specified as requiring gas for their operation.

E. Provide UL listed braided stainless steel flex connections to the infrared heaters. Submit cut on
manufacturer and model for review and approval.

PART 2 - PRODUCT

2.1 MATERIAL

A. Refer to specification Section 220610 for piping material and Section 220523 for valves.

END OF SECTION 221512

LP Gas Piping
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SECTION 230000

HEATING, VENTILATING AND AIR CONDITIONING (HVAC)

PART 1 ■ GENERAL

1.1 SECTION INCLUDES

A. Description of HVAC system(s), quality expectations, materials and general requirements.

1.2 SYSTEM(S) DESCRIPTION
A. HVAC systems of this contract shall include:

1. Furnish and install new LP gas fired boilers.
2. Furnish and install new hot water system pumps.
3. Hot water piping and specialties.
4. Thermal insulation for all systems.
5. Testing and adjusting of all systems.
6. General Conditions of the contract.

7. Control systems and specialties.
8. Miscellaneous itemized.

9. Secure ail required permits.

1.3 RELATED DIVISIONS and SECTIONS

A. DIVISION 00-General

B. DIVISION 01 - General Requirements
C. DIVISION 07 - Thermal and Moisture Protection

D. DIVISION 21 - Fire Suppression
E. DIVISION 22-Plumbing
F. DIVISION 25 - Integrated Automation
G. DIVISION 26-Electrical

1.4 REFERENCES

A. 2015 International Building Code with NH amendments
B. 2015 NFPA 101, Life Safety Code with NH amendments
C. New Hampshire State Fire Code Saf-C6000
D. 2009 NFPA 1, Fire Prevention Code with NH amendments
E. UFC 3-600-01 Fire Protection Engineering for Facilities
F. 2015 International Plumbing Code with NH amendments
G. 2015 International Mechanical Code with NH amendments

H. 2015 International Energy Conservation Code with NH amendments
I. 2009 ASHRAE Standard 189.1 (referenced in NH State high Performance Building Code)
J. 2017 NFPA 70, National Electric Code with NH amendments

K. New Hampshire Bureau of Public Works Design Guidelines
L. City of Concord, New Hampshire ordinances, rules and regulations
M. Concord Fire Department rules and regulations
N. All applicable ASTM Standards
0. NHARNG Rules and Regulations

1.5 SUBMITTALS

A. See Section 013300 - Submittal Procedures, for Submittal Requirements.
B. Ordering of equipment and materials for installation shall not proceed without an approved

submittal.

Heating, Ventilation and Air Conditioning (HVAC)
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END OF SECTION 230000

Heating, Ventilation and Air Conditioning (HVAC)
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SECTION 230100

OPERATION AND MAINTENANCE OF HVAC SYSTEMS

PART 1 - GENERAL

1.1 GENERAL CONDITIONS

A. Provide all items, articles, materials, operations, or methods listed, mentioned, scheduled on the
drawings and/or specified herein including all labor, materials, equipment and incidentals
necessary and required for completion of this contract.

1.2 INTENT

A. The intent of the specifications and drawings is to call for finish work, tested and ready for
operation.

B. Any apparatus, appliance, material or service not specified or indicated, but necessary to make the
work complete and perfect in all respects and ready for operation shall be provided.

C. The drawings are generally diagrammatic, intended to convey the scope of work and indicate the
general arrangement of equipment and piping, plus approximate size and locations of equipment.

1.3 WORKMANSHIP

A. All work shall be executed in the best and most thorough manner under the direction of, and to the
satisfaction of, the Owner's representative.

B. This contractor shall, at all times, keep a competent foreman in charge of the work and shall
facilitate inspection of installations by the Owner's representative.

1.4 RULES, REGULATIONS, PERMITS AND FEES

A. All work shall comply with applicable portions of all state or local laws, ordinances, rules and
regulations, plus NHARNG construction standards.

B. Nothing contained in these specifications or indicated on the drawings shall be construed to
conflict with applicable portions of any laws, ordinances, rules and regulations.
1. All pressure vessels shall be furnished and installed in strict accordance with the applicable

regulations of the state and the ASME codes and shall be equipped with all appurtenances re
quired by the aforesaid codes.

C. All required permits and fees relative to this Division shall be obtained and paid for by this
contractor.

1.5 OPERATING AND MAINTENANCE MANUAL

A. In accordance with DIVISION 01 - GENERAL REQUIREMENTS, manufacturer's printed
operating and maintenance instructions for each piece of equipment furnished under DIVISION
23.

B. Each manual shall be suitably and neatly marked to identify the particular equipment furnished
and shall include lubricating charts.

C. All instructions and charts shall be bound in appropriate cover binders properly indexed,
identified, and titled to provide three (3) complete manuals.

D. Completed manuals shall be submitted for review. After approval, the manuals shall become
property of the Owner.

1.6 OWNER INSTRUCTION

A. This contractor and suppliers, if ncccssar)', shall thoroughly instruct the Owner's representative
and maintenance personnel in the proper maintenance and operation of materials and systems
installed under this Division, as follows:

Operation and Maintenance of HVAC Systems
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1. Detailed written instructions shall be provided for all mechanical systems, including but not
limited to:

a. Winter shut-down, spring start-up of systems, if applicable.
b. Heating fuel conversion, if applicable.
c. All other operations that, if improperly performed, might endanger the building's

occupants or damage the building's equipment or contents.
2. Sessions shall be held at the completed facility to instruct the Owner in the proper operation,

cleaning, lubricating and maintenance of all mechanical systems, as well as water systems
chemical treatment.

END OF SECTION 230100

Operation and Maintenance of HVAC Systems
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SECTION 230500

COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.1 INTENT

A. Furnish all labor and materials to complete the installation of the HVAC systems as shown on the
drawings, specified herein, or both as follows;
1. Furnish and install new LP gas fired boilers.
2. Furnish and install new hot water system pumps.

3. Hot water piping and specialties.
4. Thermal insulation for all systems.

5. Testing and adjusting of all systems.
6. General Conditions of the contract.

7. Control systems and specialties.
8. Miscellaneous itemized.

9. Secure all required permits.

END OF SECTION 230500

Common Work Results for HVAC
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SECTION 230516

EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1 ' GENERAL

1.1 SCOPE

A. Expansion compensators shall be as manufactured by NAl, Keflex, Victaulic, Southeastern Hose,
inc., Mason Industries, or approved equal, and sized for expansion indicated or required.

B. Anchors shall be designed to suit job conditions and located where indicated on drawings or
directed.

C. Expansion joints, loops and anchors shall be provided as required to control expansion and allow
pipes to move from anchor points to expansion points.

D. Refer to SECTIONS 230529 and 230548 for further information and requirements relative to this
Section.

END OF SECTION 230516

Expansion Fittings and Loops for HVAC Piping
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SECTION 230523

GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1 SCOPE

A. Provide shut-off valves to isolate sections of piping, every fixture and equipment. Valves shall be
located at the inlet and outlet to permit removal for repairs without interfering with the remainder
of the system.

B. Do not locate valves with stems below horizontal. Provide ball, check, balancing cocks, plus air
vents and other type of valves as required for complete and proper valving of the entire
installation, to control flow, shut-off, prevent backflow, provide drainage and control pressure and
temperatures.

C. Valves shall be as manufactured by Watts, Apollo, Nibco, Victaulic, Anvil international, Grinnell
or Milwaukee Valve Co.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirement.

2.2 MATERIAL

A. HWS&R 2" and smaller - Ball valves for flow control and/or tight shut-off shall be all bronze
construction, full port brass ball with hard chrome plating, 150 swp, with blow-out-proof stem
design, by Apollo 77 Series, Watts, Nibco, or approved equal.

B. HWS&R 2'/2'' and larger - Butterfly valves for flow control and/or tight shut-ofT shall be 200 psi,
C.I. body, S.S. stem, equal to Watts DBF, Victaulic Vic-300, or approved equal.

E. Check valves 2Vt" and less shall be bronze horizontal swing check, 125 swp, equal to Nibco T-
413-B, or approved equal. Check valves 3'" and larger shall be iron body, bronze trim, 125 s\sp,
equal to Nibco F-918-B, or approved equal.

F. Drain valves to be installed at low points in piping and as otherwise required to completely drain
piping system and equipment. Drain valves shall be ball valves of size as shown or required, in no
case smaller than Yi" I.P.S., equal to Watts Scries B-6000-CC, Apollo 70HC Series or approved
equal, with V*' male thread for hose, end outlet with cap and chain.

G. Where manual balancing valves arc indicated, furnish and install Macon Balancing '"globe style"
Model STV/L for sizes Vt' thru 2" and Model S'fVA for 2'/2" thru 12" or approved equal. Valves
shall be tight shut-off and sized for GPM as recommended by the manufacturer.

H. Approved strainers shall be installed in the inlet connections to equipment and automatic control
valves to protect all apparatus or any automatic character whose proper function would be
interfered with by dirt on the seat or by scoring of the seat. Strainers shall be equal to Walts series
777 and 77F-D.

I. Pressure reducing valves for water shall be ofanti-siphon check type with built-in strainer equal to
Watts USB and N223BS, or approved equal.

END OF SECTION 230523

General-Duty Valves for HVAC Piping
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SECTION 230529

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SCOPE

A. Provide suitable and substantial hangers and supports for all horizontal and vertical lines as
manufactured by B-Line, Allegheny Industrial, Toico, ITT Crinnell, or approved equal.

B. Support copper, steel, cast iron, and PVC piping in accordance with the pipe manufacturer's
published instructions, or the schedule below, whichever is more stringent.

C. Support piping in accordance with the following schedule:
Pine Material Max. Horizontal Spacing Max. Vertical Spacing

Copper tubing 6' 10'
I  & smaller

Copper tubing 10' 10'
I Vt" & larger

Steel pipe 12' 15'

Cast Iron Aljoinior lO' Atjoint

PVC As recommended by pipe manufacturer.
D. Piping, ductwork and equipment shall not be hung from the work of other trades.
E. Hang and support ductwork in accordance with SM ACNA standards and best trade practices.
F. For equipment mounted outside of the building, calculate forces developed by 30 psf wind loads

for the attachment of supports.
G. Refer to specification section 230548 for vibration isolation and seismic restraint requirements.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirement.

2.2 MATERIAL

A. Hangers shall be of heavy construction suitable for the size of pipe to be supported. All materials,
except pipe rollers, shall be wrought or malleable iron or steel. Hangers shall be adjustable type.

B. Hangers and pipe clamps used on copper piping shall be solid copper or copper plated. Where
tube is in contact with dissimilar metal, protect with shield or plastic cover.

C. The intention is to provide supports which in each case shall be amply strong and rigid for the
load, but which shall not weaken or unduly stress the building construction.

D. Hangers for pipes up to and including 4" shall be swivel ring, split ring, wrought pipe clamp,
band, or adjustable wrought clevis type.

E. Hangers for pipes above 4" shall be standard clevis or roller.
F. Corrosion protection for vibration isolators for outdoor applications shall be as follows:

1. Hardware shall be cadmium or zinc plated, all other metal parts shall be hot dipped
galvanized or zinc electroplated.

2. All hangers shall be capable of withstanding three times the rated load without failure.

Hangers and Supports for HVAC Piping and Equipment
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G. Furnish and install shields and blocks to protect insulation and maintain thickness Integrity at
hanger rest points.

H. For piping k 3" provide Teflon slide type supports MSS (Manufacturer's Standardization Society)
Type 35 or protective saddles MSS Type 39. For insulated piping, fill interior voids of saddles
with segments of insulation to match adjoining pipe insulation.

I. For all insulated piping provide protective insulation shields MSS (Manufacturer's
Standardization Society) Type 40 as follows:

Pine Size Length Thickness

W"io3'/2" 12" 18 ga.
4" 12" 16 ga.

END OF SECTION 230529

Hangers and Supports for HVAC Piping and Equipment
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SECTION 230548

VIBRATION ISOLATION AND SEISMIC CONTROLS FOR HVAC

PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 GENERAL

A. Scope: ^
I. All mechanical piping, ductwork and equipment shall be constructed and installed to resist

seismic forces per the International Building Code 2015. Seismic analysis, engineering and
submission of a shop drawing package prepared and certified by a duly registered
Professional Engineer who specializes in seismic design shall be the responsibility of this
contractor. Review and approval of seismic restraint installations during the course of
construction shall also be the direct responsibility of said engineer.

B. General:

I. This Section addresses vibration isolation and seismic control for equipment listed
hereinafter.

C. Intent:

1. It is the intent of the seismic restraint portion of this specification to provide restraint of non-
structural building components. Restraint systems are intended to withstand the stipulated
seismic accelerations applied through the component's center ofgraviiy.

2. Each and every support attachment to the structure for equipment that falls under the criteria
of this specification must be positive, including equipment exempted from auxiliary seismic
bracing as determined by the Seismic Engineer.

D. The work in this section includes the following:
1. Vibration isolation elements for equipment.
2. Equipment isolation bases.
3. Piping flexible connectors.
4. Seismic restraints for isolated equipment.

5. Seismic restraints for non-isolated equipment.
6. Certification of seismic restraint designs and installation supervision.
7. Equipment support stands, curbs, bases or rails.

E. Seismic Evaluation:

1. Refer to the Structural Drawings for seismic design information.
2. IBC Seismic Criteria

a. Risk Category: IV (verify with Structural Drawings)
b. Importance Factor: 1.5
c. S(S);0.371g
d. S(DS): 0.372g
e. S(l):0.083g
f. S(Dl):0.133g
g. Site Class: D
h. Design Category: D

F. Life Safety Systems defined:
1. All systems involved with fire protection, including fire dampers and smoke exhaust systems.
2. All systems involved with and/or connected to emergency power supply, including all

generators, transfer switches, transformers and all circuits to fire protection including smoke
evacuation.

3. All medical and life support systems.
4. Fresh air relief systems on emergency control sequence, including air handlers, duct, dampers

and the like.

Vibration Isolation and Seismic Controls for HVAC Piping and Equipment
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1.2 OEM EQUIPMENT ISOLATION PACKAGES

A. Internal and/or External Systems:
1. Substitution of internally or externally isolated and restrained equipment in lieu of the

isolation and restraints specified in this section is acceptable provided all conditions of this
section are met. The equipment manufacturer shall provide a letter of guarantee from their
Engineering Department stamped and certified per the section on Seismic Restraints and
Analysis stating that the seismic restraints are in full compliance with these specifications.
Letters from field offices or representatives arc not acceptable.

2. All costs for converting to the specified vibration isolation and/or restraints shall be borne by
the equipment manufacturer in the event of non-compliance with the proceeding.

3. In the event that the equipment is internally isolated and restrained, the entire unit assembly
must be seismically attached to the structure. This attachment and certification thereof shall
be by this section.

1.3 SUBMITTAL DATA REQUIREMENTS

A. Submittals:

1. Catalog cuts or data sheets shall be submitted for review on specific vibration isolators and
restraints to be utilized detailing compliance with the specification.

2. An itemized list shall be submitted for review of all isolated and non-isolated equipment
including detailed schedules showing isolator and seismic restraints proposed for each piece
of equipment, referencing material and seismic calculation drawing numbers.

B. Shop Drawings:
1. Submit shop drawings that indicate base construction for equipment, including dimensions,

structural member sizes and support point locations.
2. When walls and slabs are used as seismic restraint locations, details of acceptable methods for

ducts and pipe must be included in the submission.
3. Shop drawings shall indicate isolation devices selected with complete dimensional and

deflection data before condition is accepted for installation.
4. Shop drawings shall provide specific details of seismic restraints and anchors; include

number, size and locations for each piece of equipment.
5. Coordinated or contract drawings shall be marked-up with the specific locations and types of

restraints shown for all pipe and duct. Rod bracing requirements and assigned load at each
restraint location shall be clearly delineated. Any and all tributary loads shall be considered
for proper restraint sizing.

6. Shop drawings shall address ceiling suspended equipment design restraints for a minimum
installation angle of 30° from vertical. Shop drawings shall indicate maximum installation
angle allowed for restraint system as well as braced and unbraced rod lengths at each
allowable installation condition.

7. Shop drawings shall calculate thrust for fan heads, axial and centrifugal fans to determine
whether thrust restraints are required.

C. Seismic Certification and Analysis:
1. Seismic restraint calculations must be provided for all connections of equipment to the

structure. Performance of products, such as strut, cable, anchors, clips, etc., associated with
restraints must be explained and supported with manufacturer's data sheets or certified
calculations.

2. For roof mounted equipment both, the seismic acceleration and wind loads (30 psf) shall be
calculated, with the highest load utilized for the design of the restraints and isolators.

3. Certification of calculations to support seismic restraint designs must be stamped by a
Professional Engineer registered in the State were the project is located.
a. Analysis must indicate calculated dead loads, derived loads and materials utilized for

connections to equipment and structure. Analysis must detail anchoring methods, bolt
diameter, embedment and weld length.

4. An in force Errors and Omissions insurance certificate must accompany submittals.
Manufacturer's product liability insurance certificates arc not acceptable.

Vibration Isolation and Seismic Controls for HVAC Piping and Equipment
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1.4 MANUFACTURER'S RESPONSIBILITY

A. Manufacturer of vibration and seismic control equipment shall have the following responsibilities:
1. Determine vibration isolation and seismic restraint sizes and locations.

2. Provide equipment vibration isolation and seismic restraints as specified.
3. Guarantee specified isolation system deflections.
4. Provide installation instructions, drawings and field supervision to insure proper installation

and performance of systems.

1.5 RELATED WORK

A. Supplementary Support Steel:
1. This contractor shall supply supplementary support steel and connections for all equipment,

piping, ductwork and the like, including roof mounted equipment, as required or specified.
B. Attachments:

1. This contractor shall provide restraint attachment plates cast into housekeeping pads, concrete
inserts, double sided beam clamps, etc., in accordance with specifications of the Seismic
Engineer.

1.6 CODE REQUIREMENTS

A. Seismic restraints as described herein shall be provided in accordance with the International
Building Code 2009, or AHJ adopted edition.

PART 2■PRODUCTS

2.1 SUBSTITUTIONS
A. Materials shall be as specified herein, except consideration shall be given to other products that

meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirments.

2.2 DESCRIPTION
A. Devices:

I. All vibration isolation and seismic devices described in this section shall be the product of a
single supplier. Novia Associates, Inc. (NAI) is the preferred supplier. Equivalent products
manufactured by MCS will be considered provided their systems comply with intent,
structural design, performance and deflections of these specifications.

2.3 SEISMIC RESTRAINTS AND VIBRATION ISOLATION
A. General:

1. All isolation and seismic restraint devices shall be capable of accepting, without failure, the
"G" forces as determined by the seismic certification and calculations.

2. Corrosion protection for outdoor applications shall be as follows:
a. Springs shall be cadmium plated, zinc electroplated or powder coated.
b. Hardware shall be cadmium or zinc plated.
c. All other metal parts shall be hot spray or hot dipped galvanized or zinc electroplated.

3. All seismic restraint devices:
a. Shall maintain^the equipment in a captive position and not short circuit isolation device

during normal operating conditions.
b. Shall have provisions for bolting and/or welding to the structure.

4. Welding of springs to isolator housing, base plates, etc. is strictly prohibited.

Vibration Isolation and Seismic Controls for HVAC Piping and Equipment
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PART 3 • EXECUTION

3.1 GENERAL

A. Isolation and seismic restraint systems must be installed in strict accordance with the
manufacturer's submiltal data.

B. Vibration isolators shall not cause any change of position of equipment resulting in stress on
equipment connections.

3.2 PIPING AND DUCTWORK ISOLATION

A. Installation:

1. General.

a. Hanger isolators shall be installed with the hanger box hung as close as possible to the
structure {without touching).

b. Hanger rods shall not short-circuit the hanger box.

3.3 SEISMIC RESTRAINTS

A. Installation:

1. All floor mounted equipment whether isolated or not shall be snubbed, anchored, bolted or
welded to the structure. Calculations that determine that isolated equipment movement may
be less than the operating clearance of snubbers (restraints) do not preclude the need for
snubbers. All equipment must be positively attached to the structure.

2. All suspended equipment including, but not limited to; air handling units, pumps, fans, tanks,
stacks, VAV boxes, unit heaters, fan powered boxes, cabinet unit heaters, etc. shall be two or
four point independently braced with TYPE ill restraints. Install cable braces taught for non-
isolated equipment and slack with '/j" cable deflection for isolated equipment. VAV Boxes
(without fans) attached directly to ductwork on the main supply side shall be considered as
ductwork for seismic design purposes. Rod bracing shall be installed as per approved
submittals and shop drawings. Equipment connected to ductwork weighing less than 75 lbs.
is excluded.

3. All horizontally suspended pipe and duct shall use RESTRAINT TYPE 111. Spacing of
seismic bracing shall be as per TABLE B at the end of this Section.

4. For all trapeze-supported piping, the individual pipes must be attached to the trapeze support
at the designated restraint locations.

5. For overhead supported equipment, over stress of the building structure must not occur.
Bracing may occur from:
a. Flanges of structural beams.
b. Upper truss chords in bar joists.
c. Cast in place inserts or drilled and shielded inserts in concrete structures.

6. Pipe Risers:
a. Where pipe pass through cored holes, holes must be packed with resilient material or fire

stop as specified in other sections of this specification and/or state and local codes. No
additional horizontal seismic bracing is required at these locations.

b. Non-isolated, constant temperature pipe risers through cored holes require a riser clamp
at each floor level on top of the slab attached in a seismically approved manner for
vertical restraint.

c. Non-isolated, constant temperature pipe risers in pipe shafls require structural steel
attached in a seismically approved manner at each floor level and a riser clamp at each
floor level on top of, and fastened to the structural steel. The riser clamp and structural
steel must be capable of withstanding all thermal, static and seismic loads.

d. Isolated and/or variable temperature risers through cored holes require Type K riser
resilient Guides and Anchors installed to meet both thermal expansion and seismic
acceleration criteria.

e. Isolated and/or variable temperature risers in pipe shafls require Type K resilient riser
guides and anchors installed on structural steel to meet both thermal expansion and

Vibration Isolation and Seismic Controls for HVAC Piping and Equipment
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seismic acceleration criteria. Each floor level must have a riser clamp that does not
interfere with the thermal expansion/contraction of the pipe.

7. Diffuscrs shall be attached to lay-in ceilings with earthquake clips or other approved means of
positive attachment to the T-bar ceiling structure.

8. A rigid piping or duct system shall not be braced to dissimilar parts of a building or two
dissimilar building systems that may respond in a different mode during an earthquake.
Examples: Wall and roof; solid concrete wall and a metal deck with lightweight concrete fill,
pipes and duct that cross a building expansion joint.

B. Exemptions:
1. Exclusions from seismic requirements on life safety and non-life saffety mechanical equipment

will be determined by the Seismic Engineer based on analysis of the adopted code.

3.4 INSPECTION

A. If, in the opinion of the project engineer, the seismic restraint installation does not meet with the
project requirements, an outside consultant will be retained to inspect, verify and submit corrective
measures to be taken. The consultant's fees and all work associated with such a review shall be
borne by the contractor.

3.5 REFERENCE TABLE B

TABLE B

SEISMIC BRACING TABLE

EQUIPMENT
ON CENTER SPACING

TRANSVERSE LONGITUDINAL

DUCT 30 Feet 60 Feet

PIPE 40 Feet 80 Feet

BOILER

BREECHING
30 Feet 60 Feet

CHIMNEYS &

STACKS
30 Feet 60 Feet

3.6 TABLE B NOTES

A. Projects that contain large pipe may require that the allowable spacing shown in this Table be
reduced to minimize structural loading. All associated costs shall be the responsibility of the
contractor. Close coordination and approval by the structural engineer is mandatory for all
seismic point loads exceeding 2,000 lbs.

END OF SECTION 230548
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230548 - 5



NHARNG Hillsboro Heating Plant Upgrades June 16. 2020

SECTION 230553

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SCOPE

A. Identification shall be provided on all piping that is exposed, as well as at all concealed locations
such as shafts and above removable ceilings in which piping may be viewed.
1. Furnish and affix approved adhesive bands/markers identifying the service and direction of

flow of the various piping systems.
2. A set of such bands/markers shall be afflxed to each pipe not less than 30' and there shall be at

least one set of identifying bands/markers in every room where piping may be viewed.
3. Each set shall consist of one band/marker on which the name of the service is printed and one

band/marker on which is printed a black directional arrow.
B. Identification bands/markers shall have adhesive backing. Submit same for approval.

1. The name of the service shall be printed with the lettering not to be less than 1V*" high for 3"
pipe and larger; high for pipe 2Vi" and smaller.

2. Bands/markers shall be applied where they can be read with their long dimension parallel to
the axis of the pipe or duct. Bands/markers shall be applied only after finish painting is
completed.

3. Bands/markers shall be applied only after finish painting is complete.
4. Identification bands/markers shall conform to ASME/ANSI A13.1 2013 and ANSI Z 535.1

established standards for color.

5. All existing pipe services currently void of identification that fall within the contract area
shall be labeled as part of this contract. New labels shall be applied over existing insulation in
cases where existing piping remains as is.

C. Attach to each valve a 2" brass lag on which shall be stamped designating letters and numbers '/z"
high filled with black enamel. Letters designate service.
1. The tags shall be securely fastened to the handle or spindle of the valve by a brass chain.
2. Furnish four (4) schedules of valves so tagged, mounted in the Operation & Maintenance

(O&M) manuals.
3. One (I) copy of such schedules shall be mounted in glazed frames located in the Mechanical

Room or where directed by the Owner's representative. Review numbering with the Owner's
representative prior to installation and honor any existing numbering systems in force today.

4. The system of numbering for each service shall start with the No. 1 beginning at the point of
main service and progress throughout the contract area.

D. Provide nameplates for all equipment, motor starters, push button stations, pilot light stations or
control points, and any other points in the building deemed necessai^ by the Owner's
representative.
1. Nameplates shall be fabricated from black bakelite with white recessed letters permanently

secured with screws.

2. Nameplate schedule and sample shall be submitted for approval.
3. Coordinate identification of exhaust fan switches provided by the Electrical Contractor.

E. Provide permanent labels on all pieces of mechanical equipment designating the unit tag as it is
shown on mechanical drawings.

F. As part of the Owner Instruction session, review the location of valves, circulators, dampers and
other specialties concealed above ceilings. Furnish and install adhesive dots on ceiling tiles (in the
comer) for access reference.

Dot Color Service

Red Heating

Blue Cooling

Identification for HVAC Piping and Equipment
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Green Air-side specialty

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MATERIAL

A. Identification bands, tags, charts and dots shall be as manufactured by Seton, Carllon or Brimar.

END OF SECTION 230553
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SECTION 230593

TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 ■ GENERAL

1.1 TESTING AND BALANCING

A. Procure the service of an independent Testing and Balancing Agency that specializes in the testing
and balancing of heating, ventilating and air conditioning systems.

B. All water systems shall be done by the same agency.
C. Work shall not begin until the agency has been notified in writing that all systems have been

completed, cleaned and placed in full working sequence by this contractor. Clean filters shall be
installed by this contractor prior to start of balancing work.

D. Test, balance and adjust all air moving equipment, terminals, supply, return and exhaust systems.
Work together with the ATC Contractor to adjust sctpoints of outside/retum/exhausl dampers
where applicable.

E. Test, balance and adjust all water systems to provide scheduled flows to all terminals and
eliminate noise.

F. Test, balance and adjust the domestic hot water recirc. system to provide scheduled flows to all
terminals shown on the plumbing drawings.

G. When all control systems and preliminary testing and balancing are complete, this contractor, with
the cooperation of the ATC Contractor, shall perform an independent lest of all systems for
specified sequences of operation. Refer to DIVISION 25.
1. The test shall include all operations as specified in DIVISION 25, "Sequences of Operation".
2. All dampers, valves, and similar appurtenances shall be visually or physically confirmed to

operate as specified. Operating and safety devices such as aquastats and freezeslats shall be
verified operational.

3. All interlocks between equipment shall be confirmed to operate as specified.
4. This contractor shall provide the ATC Contractor with operating setpoints as well as alarm

setpoints such as dirty filters, high/low limits, etc., as required.
5. Report findings per K. below.

H. Perform all tests in accordance with standard procedures such as those outlined by the Associated
Air Balance Council (AABC) and/or Sheet Metal and Air Conditioning Contractors National
Association, Inc., (SMACNA).

I. At completion of all testing and balancing, leave all equipment systems, components, etc.,
adjusted within the limits of installed equipment and to within 10% of design requirements. Mark
all setpoints of all dampers and valves with distinguishing marks. If requested, conduct tests in the
presence of the Owner's representative.

J. Within 15 days after completion of testing and balancing, submit for review six (6) copies of the
testing and balancing results on industry recognized forms. Include a warranty period of 90 days
during which time the Owner's representative may request reehcek or re-adjustment of any part of
the job.

K. All reports shall clearly indicate the following minimum information:
1. Air - System name, rated and actual HP, BHP, motor nameplate efficiency, voltage,

amperage, fan rpm, suction, discharge and total static pressures, total system flow rate (system
traverse), individual terminal flow rates. Terminal readings must show location, make, model
and size of register, grille, or diffuser. Include a static pressure profile of all AHU's
components.

2. Water - Pump full flow and no-fiow suction and discharge pressures, rated and actual
amperage, HP, BHP, motor nameplate efficiency, voltage and total dynamic head. Calibrated
balancing device readings shall indicate location, size, setting, differential pressure, and rated
and actual GPM. All new automatic balancing valves installed shall be tested to verify proper

Testing, Adjusting, and Balancing for HVAC
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function, and reported on. Review details with the project engineer prior to conducting the
work.

3. ATC Sequence Check: Report shall include a paragraph-by-paragraph review of the sequence
of controls specification, noting either "'operates as specified", or detailing any deviations or
deficiencies.

a. Should the HVAC systems be found incomplete or not performing per specification, the
ATC Contractor shall correct deficiencies and the Testing and Balancing Subcontractor
shall recheck until all sequences have been verified proper.

END OF SECTION 230593

Testing, Adjusting, and Balancing for HVAC
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SECTION 230620

SCHEDULES FOR HVAC PIPING AND PUMPS

PART 1 - GENERAL

1.1 MATERIALS - GENERAL

A. Steel pipe shall be lap welded or seamless with maker's name rolled on each length equal to
ASTM-A-53 of weight specified.

B. Copper tube shall be seamless, hard or sofl equal to ASTM-B88 of type specified.
C. PVC pipe and fittings shall meet or exceed the requirements of ASTM D-1784 and 1785.
D. Pumps shall be of capacity and manufacturer scheduled on the drawings and as specified

hereinafter.

PART 2-PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 SCHEDULE OF PIPE MATERIALS (HEATING AND COOLING)
Service Location Size Material Type Weieht

HWS&R In Building 2"& Steel or Screwed Sch.40

Smaller Hard Tube Type L
Copper

HWS&R In Building 2'/r & Steel Flanged or Sch.40

Larger Welded

SCHEDULE OF PIPE FITTINGS & FLANGES

Service Location Size Material Type Weieht

HWS&R All 2" & Steel or Screwed 150S

Smaller W. Copper Soldered Lead-free

HWS&R All 2'/i" & Cast Iron Flanged or 150#

Larger or Steel Welded

2.4 PUMPS

A. In-Line Wet Rotor Pumps:
Pumps shall be Taco Model Viridian (VR) Series. The pumps shall be single stage, canned-rotor
type, in-line design. The capacities and characteristics shall be as called for in the plans /
schedules. Pump casing shall be constructed of EN- GJL-250 or ASTM-A 48 Class 35 cast iron.
The pump casing / volute shall be rated for 175psi working pressure for all jobs. The pump flanges
shall be matched to suit the working pressure of the piping components on the job, with ANSI
Class 125 flanges.
1. All casings shall be flanged connections.
2. The impeller and shaft shall be Class 304 stainless steel.

Schedule for HVAC Piping and Pumps
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3. The pump and motor form an integral unit without a mechanical seal. The bearings are
lubricated by the pumped liquid. No petroleum lubricated bearings will be accepted.
4. The pumps shall be able to operate as single or parallel variable speed pumps, where the speed
is regulated by an integrated variable speed drive. The integrated electronics shall allow these
pumps to run in parallel, standby or alternating modes. - Parallel pump communication via
Ethernet cabling - 24 hour run time automatic operation - Main/standby operation in the event of
failure - Simultaneous parallel operation as required by system demand
5. The commissioning and set up of the pump shall be accessed v i a : - A web interface (data
exchange) and use HTML 1.1 web language. The pump shall provide a port for a RJ-45 cable
connection. - A user interface located on the face of the speed controller - The user interface;
Adjusts modes and mode values LED display reads real time mode set values, flow, head, speed
and power Lockouts unauthorized adjustment of the pump
6. The eleclronics shall provide "Auto" as factor)' default whereas ihc slope of the proportional
cur\'c will automatically match the required system cur\'c, constant pressure control (Ap-c),
variable differential pressure control (Ap-v), and constant curve duty (uncontrolled pump), RPM
regulation. RPM (speed) regulation can be accomplished by: - Manual (via user interface or
HTM L) - Remote via 0-10Vdc - Modbus RTU data protocol
7. The pump electronics shall come standard with multiple digital inputs and one external digital
output to be available for additional mechanical room control and pump status monitoring.
8. The wiring / electronics enclosure shall be class 2, IP44.
9. Pumps shall meet UL 778, 1004-1, 508C, CAN/CSA C22.2 #108, #100, #107.1, EMC (89/366
EEC): EN 61000, LVD (73/23/EC): EN 60335-1, EN 60335-2-51, and machine safety (98/37/EC):
EN ISO 12100.

10. The pumps shall be electronically protected, be rated for continuous duty and have a built-in
startup circuit. The pump electronics shall provide overcurrent, line surge and current limit
protection, thermal monitoring, heat sink status and over temperature protection.
1 l.The pump shall be capable of being monitored 24/7 via integrated internet link.
12. The pump must be driven by an electrically commutated electrical motor (ECM) with
permanent magnet rotor. The rotor magnets shall by time stable, nontoxic ceramic magnets (Sr-
Fe). The electrically commuted electrical motor shall be driven by a frequency converter with an
integrated PFC filter.

4

PART 3 - EXECUTION 1.7 PUMPS

A. General

1. Contractor shall install pump in accordance with the manufacturer's instructions. Pipe
connections to pumps shall be made in such a manner so as not to exert any stress on pump
housings. Pumps may be suspended direct in the pipes provided the piping can support the pump.
If necessary to meet this requirement, provide additional pipe supports and flex connectors.
2. The pump shaft shall be installed horizontally. The pump may b e installed in horizontal or
vertical pipes as long as the pump shaft is parallel to the ground.
3. Arrows on the pump housing indicate the liquid How direction through the pump. The liquid
flow direction can be horizontal or vertical, depending on the pump motor and wiring box (as a
group). Motor/wiring box may be turned to various positions and is described in the
manufacturer's instructions.

4. For indoor use only.
5. Pumps shall NOT be run dry to check rotation.

Schedule for HVAC Piping and Pumps
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PART 3 - EXECUTION

3.1 INTENT

A. General;

1. Coniractor shall inslall pump in accordance with ihe manufacturer's insirueiions. Pipe
connections to pumps shall be made in such a manner so as not to exert any stress on pump
housings. Pumps may be suspended direct in the pipes provided the piping can support the pump.
If necessary to meet this requirement, provide additional pipe supports and flex connectors.
2. The pump shaft shall be installed horizontally. The pump may b e installed in horizontal or
vertical pipes as long as the pump shaft is parallel to the ground.
3. Arrows on the pump housing indicate the liquid flow direction through the pump. The liquid
flow direction can be horizontal or vertical, depending on the pump motor and wiring box (as a
group). Motor/wiring box may be turned to various positions and is described in the
manufacturer's instructions.

4. For indoor use only.
5. Pumps shall NOT be run dry to check rotation.

B. Furnish and install all mechanical work of this contract in accordance with governing codes and in
a workmanlike manner.

C. The run and arrangement of all HVAC related pipes shall be approximately as shown on the
drawings and as directed during installation and shall be as straight and direct as possible, forming
right angles or parallel lines with building walls and other pipes, and be neatly spaced.

D. Arrange work to avoid all interference with the work of all other trades. Consult with other
contractors, and coordinate the location of their work with that of the others.

3.2 GENERAL INSTALLATION OF HVAC RELATED PIPING

A. All piping shall be properly supported or suspended on stands, clamps, hangers and the like, in
accordance with sections 230529 and 230548.

I. Supports shall be designed to permit free expansion and contraction while minimizing
vibration.

B. Screw threads shall be cut clean and true. Bushings shall not be used.
1. All reductions shall be made with eccentric reducers or eccentric fittings.
2. All pipe two inch (2") or less shall be reamed after cutting to remove all burrs.

C. The drawings indicate generally the size and location of piping, and while sizes must not be
decreased, the right is rescr\'ed for Owner's representative to change runs and sizes of pipes in
order to accommodate conditions on the job.
I. Any pipes not indicated on the drawings shall be sized as directed and run where directed by

the Owner's representative.
D. Piping shall be properly graded to insure easy circulating and prevent noise and water hammer.

Water piping shall pitch upward in the direction of flow, except the water piping located above
finished ceilings which may be run level.
I. Proper provision shall be made for expansion and contraction in all portions of pipe work to

prevent undue strain on piping, fixtures or apparatus connected therewith.
E. Vent all high points and drain ail low points in water systems as required to achieve perfect water

circulation.

F. Take runouts off top of mains at 45° or 90° angle with at least one swing Joint between riser or
stub and main.

G. For change in horizontal piping size use eccentric reducer coupling with bottom of coupling
horizontal.

3.3 HVAC RELATED PIPE JOINTS AND FITTINGS

A. Fittings for use on steel pipe shall be screwed iron or welded fittings of type and weight as
scheduled.

B. Flanges on steel pipe shall be screwed cast iron or welded type of weight to match the piping on
which installed.

Schedule for HVAC Piping and Pumps
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C. Dissimilar pipe materials (copper to steel, etc.) shall be joined with an approved dielectric fitting
or brass coupling.

D. Flexible metal hose connectors shall be as manufactured by NAI, Southeastern Hose, Inc., Keflex,
Proco Products, Inc., Victaulic or equal.

E. Furnish and install adapter fittings to mate the R-flex metric tube sizes to imperial fittings.

3.4 WELDING AND SOLDERING PIPE

A. Welded joints, outlets and flanges shall be used as shown on drawings, specified or directed.
Welded joints may also be provided elsewhere at this Contractor's option except on piping smaller
than 2/:", or at points where it may be explicitly specified or directed to leave flanged joints in
order to facilitate future changes.

B. All welded joints (except pipe welded end to end) shall be made by use of forged one-piece
welding flanges caps, nozzles, elbows, branch outlets and tees, equal to WELDBEND.
1. All such fittings shall be of a type which maintains full wall thickness at all points, ample

radius and fillets, and proper bevels or shoulders at ends.
2. Wel-o-lets or Thread-o-lets may be used where standard fittings or required sizes are not

available and elsewhere approved.
C. All job welding shall be done by the electric arc welding process.

1. All welding shall be done in accordance with the welding procedures of the National Certified
Pipe Welding Bureau or other approved procedure, conforming to the requirements of the
ASME Boiler and Pressure Vessel Code or the ASA Code for Pressure Piping.

D. All piping 2/j" size and larger shall be butt welded with welded fittings. Stub welding shall not be
permitted.

E. Fittings in copper tubing shall be wrought copper for sweat solder joints. Joints in copper water
piping shall be made with solder, per schedule, and shall meet ASTM-B32-96AM. Flux shall be
equal to Canlleld's SOLDER-MATE and COPPER-MATE. No borax or alcohol mixtures or
resin or similar paste fluxes shall be used. Care should be taken to see that no surplus flux is on
the inside of the pipe when the joint is completed.

Schedule for HVAC Piping and Pumps
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3.5 FIRE SEALANT

A. Fire sealing at all penetraiions through rated general construction shall be in accordance with
SECTION 078413.

B. Pipes passing through all masonry and fire rated gypsum board walls shall pass through clean cut
holes fitted with steel pipe sleeves, the inside diameter of which shall be at least 1" greater than
the outside of the pipe passing through it. Pipes passing through non-rated gypsum board walls do
not require sleeves, but the void between wall opening and pipe must be sealed and taped. Where
UL approved for the application, pipe insulation shall be continuous through sleeve/hole, and all
space between pipe and sleeve/hole shall be caulked full with product per SECTION 078413.
Installation details shall be in accordance with the sealant manufacturer's published instructions in
order to bear the UL Classification Marking.

C. Exposed pipes passing through walls, floors, partitions or ceilings shall be fitted with chromium
plated heavy gauge wrought brass escutcheons, fit snugly and securely held in place.

D. Ducts passing through rated walls shall be caulked with a minimum of I'A" thickness of fill
material applied within annulus, flush with both surfaces of wall assembly. At the point contact
location between duct and wallboard, a minimum VC diameter bead of caulk shall be applied at the
wallboard/duct interface on both surfaces of wall assembly. Void fill material must bear the UL
Classification Marking and installation details shall be in accordance with the sealant
manufacturer's published instructions in order to bear the UL Classification Marking.

E. Pipes and ducts passing through fire rated floors shall be sealed in keeping with paragraphs A, B
and D.

F. PVC and CPVC pipe penetrations through fire rated general construction shall be firestoppcd with
UL listed sleeve assemblies.

G. Submit firestopping product and details for review and approval. Coordinate product with the
G.C. to assure project consistency. Provide a shop drawing by the fire sealant manufacturer that
clearly identifies all products and the applicable UL classification or listing for penetrations
applicable to the project.

END OF SECTION 230620
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SECTION 230700

PIPE INSULATION

PART 1 - GENERAL

1.1 SCOPE

Provide all insulating materials required for piping and mechanical equipment. The execution of
the work shall be by an experienced Insulation Contractor in strict accordance with the best
practice of the trade and the intent of the specifications.
Insulation thermal properties and thickness shall comply with 2015 international Energy
Conservation Code, Commercial Provisions.

A.

B.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MATERIAL

A. Insulation shall be as manufactured by Owens-Coming Fiberglass Corp., Knauf, Johns-Manville
Co., or approved equal.

B. HWS&R and CHWS&R insulating materials, jackets, adhesives, accessories and applications
shall develop a system having a UL rating with a flame spread of not over 25, a fuel contributed
rating of not over 50 and a smoke developed rating of not over 50.

C. Hot Water Supply & Return, Chilled Water Supply & Return, Steam and Condensate Return
piping: Cover all new and disturbed existing piping with molded, heavy density fiberglass pipe
insulation with ASJ/SSL. Adhere and seal end joint strips and overlap scams with proper mastic to
provide continuous vapor barrier jacket. All fittings shall be insulated with precut fiberglass
formed fittings with pre-molded PVC jacket mechanically fastened, including unions, couplings,
flanges and air separators where applicable.

Pipe Insulation Thickness (lECC 2015)

Service*
Nominal Pipe Size (Inches I.D.)

<1 1 to<l 1 Vi to <4 4 to <8

High (HP) Pressure Steam 3 4 4.05 4.05

Low Pressure (LP) Steam {<15 psig),
and HP Steam Condensate

2.05 2.05 2.05 3

HW Heating Supply & Return,
and LP Steam Condensate

1.05 1.05 2 2

Low Temp Heating HW (< 140 F)
Supply & Return

1.05 1.05

Chilled Water Supply & Relum 0.05 0.05 1 1

*  For direct buried pipe, the insulation thicknesses shown may be reduced by 1 Yi inches,
down to a minimum insulation thickness of I inch.

Pipe Insulation
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D. Insulate exposed pipe drops to heating terminals subject to physical abuse per C. of this Section,

and cover entire exposed length with protective PVC jacket (while).
E. Insulate exposed pipe drops to heating terminals per C. of this Section, but cover entire exposed

length with protective 30 mil PVC jacket (white).
F. Piping installed outdoors, exposed to the elements, shall be insulated with the thickness indicated

in the table above and covered with aluminum jacket and matching cover fitting. Horizontal piping
shall lap to have the aluminum jacketing pointing down to prevent any rain runoff from seeping in.
Fab Straps shall be placed every foot of piping making sure placement is close to the joints of two
sections of jacketing. On vertical piping, joints at sections shall overlap with the higher piece
being placed over the lower piece. On exterior pipes, all joints and laps should be caulked with
aluminum colored silicone caulking. An expansion joint of 6"' in length shall be installed on each
run of pipe insulation and overlapped to address expansion and contraction due to temperature
changes.

END OF SECTION 230700

Pipe Insulation

230700 - 2



NHARNG Hillsboro Heating Plant Upgrades June 16. 2020

SECTION 230800

COMMISSIONING OF HVAC PIPING SYSTEMS

PART 1 ' GENERAL

1.1 COMMISSIONING OF SYSTEM(S)

A. The Mechanical Contractor shall be responsible for self-commissioning the installed HVAC
system(s) and demonstrating proper operation and functions at conclusion of the contract.

B. The HVAC Contractor shall participate in the formal commissioning process as requested and
instructed by the project Commissioning Authority.

1.2 PRESSURE TESTS

A. All piping shall be pressure tested before being covered or concealed. This contractor shall
provide all equipment necessary for said lest. All tests shall be recorded on a log sheet, noting
piping section tested, initial and final pressures, duration of lest and date of test.

B. All tests shall be made in the presence of and to the satisfaction of the Owner's representative.
Provide a copy of all lest log sheets to the Owner's representative uf)on completion of testing.

C. The piping systems may be tested in sections as the work progresses, but no joint or portion of the
system shall be left untested.

D. All elements within the system that may be damaged by the testing operation shall be removed or
otherwise protected during the operation.

E. All defects and leaks observed during the tests shall be corrected and made tight in an approved
manner and the tests repeated until the system is proven tight.

F. Repair all damage done to existing or adjacent work or materials due to or on account of the tests.
G. All pressure piping shall be tested hydrostatically at a pressure of at least 1 Yi times the maximum

operating pressure, but not less than 80 psi, for two (2) hour duration with no drop in pressure.

1.3 SYSTEMS FLUSHING

A. For the hot water systems, extreme caution shall be exercised by contractor to prevent dirt and
other foreign matter from entering pipes or components of system during construction. Pipe
stored on project shall have 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.

B. The entire heating system shall be completely flushed and refilled with clean water.
C. With the system filled with clean water, circulation established and trapped air vented, the boiler

plants shall be energized. Any leaks in piping shall be repaired before proceeding with further test
procedures. Low point drains in the system shall be opened for initial flush and blowdown, with
water fill valves set to make up water at an equal rate. Check pressure gauge at pump suction and
manually adjust make-up water to maintain steady positive pressure before and after opening drain
valves. Flushing shall continue until clean water is evident leaving open drains. In no case shall
the flushing period be less than two hours. Upon completion of flushing, all strainers shall be
removed, cleaned and reinstalled.

D. After initial system flushing, chemically clean the hot and chilled water piping systems in
accordance with best trade practices and recommendations offered by the Owner's water treatment
contractor.

E.. After said cleaning procedure, the systems shall then be drained completely and refilled with fresh
water.

F. After systems have been completely cleaned, they shall be tested by an independent agency and
left on the slightly alkaline side (pH 7.5). If systems are still on the acid side, cleaning by use of
trisodium phosphate shall be repeated. Submit certified test results to the Owner's representative
for record.

Commissioning of HVAC Piping Systems
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G. Refer to spec, section 232500 for additional HVAC water treatment.
H. Inhibitors shall be introduced to the hot water piping system as specified hereinafier and/or as

directed by the Owner's water treatment contractor.

1.4 AUTOMATIC TEMPERATURE CONTROLS (ATC) SEQUENCE CHECK
A. This contractor shall be responsible for the scheduling and coordination of subcontractors,

specifically the Testing and Balancing Subcontractor and ATC Subcontractor, for the performance
of an ATC sequence check on all HVAC systems described in DIVISION 25, "Sequences of
Operation".
1. ATC installation and preliminary testing and balancing shall be complete prior to the

scheduling of the ATC sequence check.
B. This contractor shall notify the engineer 48 hours prior to the scheduled performance of the ATC

sequence check.

END OF SECTION 230800

Commissioning of HVAC Piping Systems
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SECTION 230900

INSTRUMENTATION AND CONTROL FOR HVAC

PART 1 - GENERAL

1.1 AUTOMATIC TEMPERATURE CONTROL

A. Refer to DIVISION 25 for Automatic Temperature Control work.

END OF SECrtON 230900

Instrumentation and Control for HVAC
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SECTION 232000

HVAC PIPING, PUMPS AND SPECIALTIES

PART 1 - GENERAL

1.1 DESCRIPTION

A. HVAC piping shall be as scheduled in SECTION 230620.
B. Pumps shall be as scheduled on the drawings, Taco, Bell & Gosscit, Armstrong or approved equal.

1.2 SCOPE

A. Furnish all hot water equipment and specialties of configuration, model and manufacturer
indicated on the drawings or as specified hereinafter.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 SPECIALTIES

A. Manual Air Venting Devices;
1. For hot water terminals (unless otherwise shown on drawings), provide manual air vents. Air

vents shall be quarter turn open '/<" ball cocks with extended drain line, located to permit easy
use.

B. Pressure relief valves shall be ASME rated for pressure and duty intended.
C. Furnish and install expansion tank(s), air separator(s) and automatic air vents of capacity shown

on plans.

END OF SECTION 232000

HVAC Piping, Pumps and Specialties

232000 - 1
I



NHARNG Hillsboro Heating Plant Upgrades June 16. 2020

SECTION 232500

HVAC WATER TREATMENT

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following HVAC water-treatment systems:

1. Chemical ireatmcnl test equipment.
2. HVAC water-treatment chemicals.

3. TFl Total Filter.

1.2 PERFORMANCE REQUIREMENTS

A. Water quality for HVAC systems shall minimize corrosion, scale buildup, and biological growth for
optimum efficiency of HVAC equipment without creating a hazard to operating personnel or the
environment.

B. Base HVAC water treatment on quality of water available at Project site, HVAC system equipment
material characteristics and functional performance characteristics, operating personnel capabilities, and
requirements and guidelines of authorities having jurisdiction.

C. Closed hydronic systems, including hot-water heating, chilled water, solar thermal water and glycol
heating, shall have the following water qualities:

pH: Maintain a value within 6.6 - 8.5.
"P" Alkalinity: Maintain a value within 300 ppm.
Chloride: Less than 100 ppm.
Total Hardness: 50-200 ppm.
Copper: Less than 3 ppm.
TDS: Maintain a maximum value of 10 ppm.
Iron: Less than 50 ppm.
Aluminum: Less than 3 ppm.

1.3 SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: Preireatment and chemical treatment equipment showing tanks, inline magnet, isolation,
dosing ports, maintenance space required, and piping connections to HVAC systems.

C. Field quality-control test report.

HVAC Water Treatment

232500 ■ 1



NHARNG Hillsboro Heating Plant Upgrades June 16. 2020

1.4 QUALITY ASSURANCE

A. HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC contractor trained to
test and analyze water qualities, installing water-treatment equipment, and applying water treatment as
specified in this Section.

PART 2•PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers ofTering products that
may be incorporated into the Work include, but are not limited to, the following:

1. Femox. Contact Emerson Swan

2. Noble

3. Sentinel

2.2 CHEMICAL TREATMENT TEST EQUIPMENT

A. Test Kit: Manufacturer-recommended equipment and chemicals for testing pH, inhibitor, chloride,
alkalinity, and hardness. TDS meter required for TDS measurement.

2.3 CHEMICALS

A. F3 Central Heating Cleaner

1. Removal of sludge, scale, flux, misc. debris in accordance with BS7593:1992

2. Inhibited and compatible with all metals and materials commonly used in a heating system.

3. Neutral, non-hazardous formula (COSHH rated zero).

B. F1 Central Heating Protector

1. Provides long term protection of heating systems against corrosion and lime scale formation.

2. Prevents corrosion of ferrous metals, copper, copper alloys, and aluminum.

3. Suitable for all types of boiler, radiators and pipework systems.

4. Non-toxic, environmentally friendly.

HVAC Water Treatment
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2.4 MAGNETIC FILTER

A. Install TFI Total Filter

1. Hydrocyclonic and magnetic inline filter that removes all magnetic and non-magnetic

contaminants.

2. Vertical or Horizontal installation only.

3. 9000 Gauss Ncodymium magnet.

4. Magnet is in sleeve centrally located within filler.

5. Dosing port.

6. Isolation connections and drain down fitting.

PART 3 • EXECUTION

3.1 EXISTING/RETROFIT INSTALLATION

t

A. F3 Cleaner added to the system via dosing port, feeder, ect.

B. Motorized and thermostatically controlled valves must be set so that no part of the system is closed
during cleansing.

C. Circulate for a minimum of 1 hour at normal operating temperatures. Cleansing lime can be extended to
up to a week based on system requirements.

D. System drained and thoroughly flushed until water runs clear within I hour of circulation.

E. Fl Protector added with final fill water for longer term protection.

F. Femox TDS meter shall be used to ensure efficient flushing by comparing the readings of the system and
main water. Readings should be within 10% of each other.

3.2 FIELD QUALITY CONTROL

G. For continued protection, check protector levels annually using the Fernox test kit and TDS Meter.

H. Additional Fl may need to be added annually based results.

END OF SECTION 232500

HVAC Water Treatment
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SECTION 233100

HVAC DUCTS AND ACCESSORIES

PART 1 - GENERAL

1.1 SCOPE

A. Furnish and install all ductwork, grille boxes, plenum chambers, dampers, and all auxiliary work
of any kind necessary to make the various air handling systems of the building complete and ready
for satisfactory operating. All ductwork shall be constructed in accordance with SMACNA
Standards for the applicable pressure classification.

B. Ductwork shall be shipped to the site sealed with tape and plastic. Throughout construction, all
open end supply/return air ductwork and terminals shall be sealed with tape and plastic until the
building is free of dust. No air handling equipment shall be operated until the building is clean.
Refer to Division 01.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MATERIAL

A. Rectangular Low Pressure and Medium Pressure Ductwork;
1. Ductwork, except where otherwise specified, shall be made of the best grade galvanized iron,

constructed in accordance with the recommendations of the ASHRAfi Guide, and SMACNA
Guide, latest edition.

2. Volume dampers shall be furnished and installed as shown or required for balancing the
systems. Dampers operators shall be of the quadrant type provided with approved operating
and locking device mounted outside the duct in accessible location. Install handles to indicate
position of damper blades.

3. Ductwork layouts as shown on the drawings shall be adhered to as closely as possible,
however, the right is reserved to vary the runs and sizes of ductwork and to make offsets
where necessary to accommodate conditions arising in the field.

4. Flexible connections shall be installed at the inlet and outlet of each fan and in main runs of

ductwork where indicated. Flexible connections shall be 30 oz. glass cloth with neoprene
coating on each face.

5. Seal all joints with a water based sealant, equal to DUCTMATE PROseal or approved equal,
applied per manufacturer's recommendations. Joints shall be sealed to meet SMACNA Seal
Class A.

6. Dimensions of acoustically lined ductwork shown on plans are inside dimensions of the duct
afler the lining has been installed.

7. Sheet metal angle closures shall be provided around all ductwork penetrating walls exposed to
view.

8. Flat seam construction shall be employed where standing seam may present a hazard to
personnel.

9. All exposed ductwork shall have a paintable finish and shall be field cleaned and prepared for
final painting by others.

B. Spiral and Flat Oval Ductwork:
1. Spiral and flat oval ductwork shall be SMACNA recommended gauge, medium and low

pressure uniseal duct and fittings as manufactured by United Sheet Metal or approved equal.

HVAC Duct and Accessories
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2. Duel shall be machine formed, made from standard gauge premium grade, coiled,.galvanized
sheet metal in a series of continuous automatic operations.

3. Duct shall be manufactured from galvanized steel meeting ASTM A-527-71 in
manufacturer's gauges.

4. Fittings shall be die-stamped SMACNA recommended gauge galvanized steel, continuously
welded seams.

5. Joints shall be slip coupling type sealed with DUCTMATE PROseal or equal. Low pressure
ductwork shall be sealed to meet SMACNA Seal Class C - 2" w.g., and medium pressure Seal
Class A - 4" w.g., as applicable.

6. All exposed ductwork shall have a paintable finish and shall be field cleaned and prepared for
final painting by others.

C. Snap Lock Ductwork:
I. Longitudinal snap-lock galvanized ductwork (ASTM A653 and A924) with G-60 galvanized

coating of SMACNA recommended gauge, equal to Ductmate Grecnseam pipe, and
associated fittings, including adjustable elbows and volume dampers, may be used for
concealed low pressure (-1'' w.g. to 2" w.g.) applications. Install one (I) mechanical fastener
(screw) in longitudinal seam of each straight run. Spiral duct shall be used for all exposed and
medium pressure applications.

D. Flex Duct:

1. Flexible duct shall be coated, fiberglass cloth fabric liner as manufactured by Buckley
"Flexmaster Type 4", Thermaflcx, Novaflex or equal, uninsulated for ventilating applications
(exhaust and return) and insulated for heating and cooling applications (supply).

E. Access Doors:

1. Access doors shall be provided no smaller than I2"xl2" (if duct size permits) to completely
access and functionally service equipment contained within the ductwork.

2. Access doors shall meet ASHRAE Standards criteria, and be equal to Ruskin model ADC22
for rectangular ductwork, or United McGill bolted access doors for spiral ductwork.

3. Access doors shall be installed in ductwork on upstream and downstream sides of all heating
coils and as required to reset fire'dampers.

4. Coordinate location of access doors with all trades to allow full door size access to interior of

ductwork.

F. Fire Dampers;
I. Fire dampers shall be installed where shown and/or required by all applicable codes and

regulations. Dampers shall be Type B, low leakage, out airstream type and meet UL 555
rating requirements for dynamic systems. All dynamic fire dampers installed in low pressure
ductwork shall be rated for 2000 feet per minute and 4" w.g. static pressure as required by UL
555.

END OF SECTION 233100

HVAC Duel and Accessoiies
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SECTION 235216

CONDENSING BOILERS

PART 1 - GENERAL

1.1 BOILERS

A. Natural gas fired condensing boilers shall be manufactured by Lochinvar of scheduled capacity and
performance.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, e.xcept consideration shall be given to other products that meet or
exceed those specified if requested five (5) business days prior to the date of bid opening in accordance
with Section 016000, Product Requirement.

B. The BOILER shall be a LOCHINVAR KNIGHT XL Model KBL601 having a modulating input rating
of 600 Btu/Hr, an output of 564 Btu/Hr and shall be operated on L.P. Gas. The BOILER shall be capable
of full modulation firing down to 20% of rated input with a turndown ratio of 5:1.

C. The BOILER shall bear the ASME."H" stamp for 160 psi working pressure and shall be National Board
listed. There shall be no banding material, bolts, gaskets or "0" rings in the header configuration. The
316L stainless steel combustion chamber shall be designed to drain condensation to the bottom of the
heat exchanger assembly. A built-in trap shall allow condensation to drain from the heat exchanger
assembly. The complete heat exchanger assembly shall carry a ten (10) year limited warranty.

D. The BOILER shall be certified and listed by C.S.A. International under the latest edition of the
harmonized ANSI Z21.13 test standard for the U.S. and Canada. The BOILER shall comply with the
energy efficiency requirements of the latest edition of the ASHRAE 90.1 Standard and the minimum
efficiency requirements of the latest edition of the BTS2000 Standard. The BOILER shall operate at a
minimum of 93% thermal efficiency at full fire on 399,999 and 500,000 Btu/hr models and at a
minimum 94% thermal efficiency at full fire on 600,000, 700,000 and 800,000 Btu/hr models. All
models shall operate up to 98% thermal efficiency with return water temperatures at 100®F or below.
The BOILER shall be certified for indoor installation. The BOILER'S Thermal Efficiency shall be
verified through third party testing by the Hydronics Institute Division of AHRl and listed in the AHRl
Certification Directory.

E. The BOILER shall be constructed with a heavy gauge steel jacket assembly, primed and pre-painted on
both sides. The combustion chamber shall be sealed and completely enclosed, independent of the outer
jacket assembly, so that integrity of the outer jacket does not affect a proper seal. A burner/flame
observation port shall be provided. The burner shall be a premix design and constructed of high
temperature stainless steel with a woven metal fiber outer covering to provide modulating firing rates.
The BOILER shall be supplied with a gas valve designed with negative pressure regulation and be
equipped with a variable speed blower system, to precisely control the fuel/air mixture to provide
modulating boiler firing rates for maximum efficiency. The BOILER shall operate in a safe condition at
a derated output with gas supply pressures as low as 4 inches of water column. The BOILER shall be
equipped with leveling legs.

Condensing Boilers
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F. The BOILER shall utilize a 24 VAC control circuit and components. The control system shall have an
electronic display for boiler set-up, boiler status, and boiler diagnostics. All components shall be easily
accessed and serviceable from the front and top of the jacket. The BOILER shall be equipped with; a
temperature/pressure gauge, high limit temperature control certified to UL353, ASME certified pressure
relief valve, outlet water temperature sensor, return water temperature sensor, a UL 353 certified flue
temperature sensor, outdoor air sensor, low water flow protection and built-in adjustable freeze
protection.

G. The BOILER shall feature the "Smart System" control with a Multi-Colored Graphic LCD display with
Navigation Dial and Soft Keys for, password security, three loop temperature setpoints with individual
outdoor air reset curves, pump delay with adjustable freeze protection, pump exercise, domestic hot
water prioritization with DHW modulation limiting and USB PC port connection. The BOILER shall be
capable of controlling a variable speed boiler pump to keep a constant Delta T at all modulation rates.
The BOILER shall have the capability to accept a 0-10 VDC input connection for BMS control of
modulation or setpoint, enable disable of the boiler, variable system pump signal and a O-IOVDC output
of boiler modulation rate. The Boiler shall have a built-in "Cascade" with sequencing options for "lead
lag" or "efllcicncy optimized" modulation logic, with both capable of rotation while maintaining
modulation of up to eight boilers without utilization of an external controller. Supply voltage shall be
120 volt / 60 hertz / single phase.

H. The BOILER shall be equipped with two terminal strips for electrical connection. A low voltage
connection board with 42 data points for safety and operating controls, i.e.. Auxiliary Relay, Auxiliary
Proving Switch, Alarm Contacts, Runtime Contacts, Manual Reset Low Water Cutoff, Flow Switch,
High and Low Gas Pressure Switches, Tank Thermostat, Three Wall Thermostat/Zone Controls, System
Supply Sensor, Outdoor Sensor, Building Management System Signal, Modbus Control Contacts and
Cascade Control Circuit. A high voltage terminal strip shall be provided for supply voltage. The high
voltage terminal strip plus integral relays are provided for independent pump control of the System
pump, the Boiler pump and the Domestic Hot Water pump.

I. The BOILER shall be installed and vented with a (select one):

1. Vertical Vent with Sidewall Air system with a vertical rooftop termination of the vent with the
combustion air being drawn horizontally from a sidewall. The flue shall be Stainless Steel sealed
vent material terminating at the roof top with the manufacturers specified vent termination. A
separate pipe shall supply combustion air directly to the BOILER from the outside. The air inlet
may be PVC, CPVC, ABS, Galvanized, Dryer Vent, or Stainless Steel sealed pipe. The air inlet
must terminate on a sidewall using the manufacturers specified air inlet cap. The BOILER'S total
combined air intake length shall not exceed 100 equivalent feet. The BOILER'S total combined
exhaust venting length shall not exceed 100 equivalent feet. Foam Core pipe is not an approved
material for exhaust piping.

J. The BOILER shall have an independent laboratory rating for Oxides of Nitrogen (NOx) of 20 ppm or
less corrected to 3% 02. The manufacturer shall verify proper operation of the burner, all controls and
the heat exchanger by connection to water and venting for a factory fire test prior to shipping.

K. The BOILER shall operate at altitudes up to 4,500 feet above sea level without additional parts or
adjustments. ■

L. The BOILER shall be suitable for use with polypropelene glycol, up to 50% concentration without
contingencies.

END OF SECTION 235216

Condensing Boilers
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SECTION 250000

INTEGRATED AUTOMATION

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Description of Integrated Automation systcm(s), quality expectations, materials and general
requirements.

1.2 SYSTEM(S) DESCRIPTION

A. The intent is to provide a new N4 head end controller capable of connecting to the existing guard
network.

B. System shall be b^ed on an open network protocol and shall allow for secured internet ba.sed
access for remote monitoring and control of mechanical systems. Owner preference is for Tridium
Niagara 4 platform framework utilizing JACE 8000 Controller and BACnet Network Controllers.

C. New ATC work shall be achieved using BACnet/MSTP protocol and hardware.
D. The EMS shall consist of BACnet/MSTP protocol DDC controllers that may be written to, and

read from a remote workstation or by directly connecting a laptop. Each controller shall provide
sequences of operation independent of the central workstation and continue to function if the
network is down.

E. This contractor shall be.fully responsible for coordination of all details necessary for establishing
the seamless integration between the new controllers and established EMS. New graphical
interface "screens" shall be provided, as necessary, for all new work.

F. This Contractor is responsible for fully understanding the existing building controls system and
associated intricacies to ensure that new work does not affect the operation equipment remaining
on the existing building control system. Adjustments to the existing system by this Contractor
shall also include any work required to maintain current function of equipment not included in this
contract.

G. All ATC work shall be in keeping with current NHARNG requirements and practices, including
submittals, programrhing responsibilities, equipment, controllers, wiring methods, sequences of
operation, input/output points and Owner instruction.

H. Equipment Controls - Vendor equipment shall be procured "stripped" of sensors and controllers
whenever practicable, with provisions for wiring remote I/O and controller mounting by the ATC.
All safety interlocks and equipment functions required for an agency certified listing shall be
provided factory installed. Equipment Vendors to provide complete sequence and network
addresses to integrate all'on-board functions to the EMS. Where integrated factory controls are
required all I/O control and monitoring points shall be addressable and available to the EMS
through a BACnet/MSTP network interface card provided as part of the Vendor system controls.

I. System shall be configured with dynamic system graphics screens and historical trending
capabilities. Data acquisition storage capacity (on-site) to be a minimum of one year (365) days at
) 5 second sampling frequency of all analog data points plus all digital change of state conditions.
EMS shall provide local Owner accessibility to all data and include color plotting capability for
multiple (minimum 6) variables on a single trend.

J. All ATC work shall be in keeping with current NHARNG requirements and practices, including
submittals, programming responsibilities, equipment, controllers, wiring methods, sequences of
operation, input/output points and Owner instruction.

Integrated Automation
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1.3 RELATED DIVISIONS and SECTIONS

A. DIVISION 00-General

B. DIVISION 01 - General Requirements
C. DIVISION 07 - Thermal and Moisture Protection

D. DIVISION 21 - Fire Suppression
E. DIVISION 22-Plumbing
F. DIVISION 23 - Heating, Ventilating and Air-Conditioning (HVAC)
G. DIVISION 26 - Electrical

1.4 REFERENCES

A. 2015 International Building Code with NH amendments
B. 2015 NFPA 101, Life Safety Code with NH amendments
C. New Hampshire State Fire Code Saf-C6000
D. 2009 NFPA 1, Fire Prevention Code with NH amendments

E. UFC 3-600-01 Fire Protection Engineering for Facilities
F. 2015 International Plumbing Code with NH amendments
G. 2015 International Mechanical Code with NH amendments

H. 2015 International Energy Conservation Code with NH amendments
I. 2009 ASHRAE Standard 189.1 (referenced in NH State high Performance Building Code)
J. 2017 NFPA 70, National Electric Code with NH amendments
K. New Hampshire Bureau of Public Works Design Guidelines
L. City of Concord, New Hampshire ordinances, rules and regulations
M. Concord Fire Department rules and regulations
N. All applicable ASTM Standards
O. NHARNG Rules and Regulations

1.5 SUBMITTALS

A. See Section 013300 - Submitial Procedures, for Submittal Requirements.
B. Ordering of equipment and materials for installation shall not proceed without an approved

submittal.

END OF SECTION 250000

Integrated Automation
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SECTION 250800

COMMISSIONING OF INTEGRATED AUTOMATION

PART 1 - GENERAL

A. The ATC Contractor shall be responsible for self-commissioning the installed ATC controls and
demonstrating proper operation and functions at conclusion of the contract.

END OF SECTION 250800

Commissioning of Integrated Automation
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SECTION 259000

INTEGRATED AUTOMATION CONTROLS

PART 1 - GENERAL

1.1 SCOPE

A. The intent is to extend the existing established DDC Energy Management System (EMS) as
required to fully integrate new equipment and sequences onto the existing platform. The building
is currently served by Control Technologies and currently utilizes a mix of LON based and
Johnson N2 protocol. New ATC work shall be achieved using BACnet/MSTP protocol and
hardware.

B. The EMS shall consist of BACnet/MSTP protocol DDC controllers that may be written to, and
read from, the existing central workstation(s). Each controller shall provide sequences of
operation independent of the central workstation and continue to function i f the network is down.

C. This contractor shall be fully responsible for coordination of all details necessary for establishing
the seamless integration between the new and established EMS. New graphical interface
"screens" shall be provided, as necessary, for all new work.

D. This Contractor is responsible for fully understanding the existing building controls system and
associated intricacies to ensure that new work does not affect the operation equipment remaining
on the existing building control system. Adjustments to the existing system by this Contractor
shall also include any work required to maintain current function of equipment not included in
this contract.

E. All ATC work shall be in keeping with current NHARNG requirements and practices, including
submitlals, programming responsibilities, equipment, controllers, wiring methods, sequences of
operation, input/output points and Owner instruction.

F. The following incidental work shall be furnished by the designated contractor.
1. The Mechanical Contractor shall:

a. Install automatic valves and separable wells that arc specified to be supplied by the
successful Controls Contractor.

b. Furnish and Install all necessary valved pressure taps, water, drain and overflow
connections and piping.

c. Provide, on magnetic starters fumishcd, all necessary step-down transformers and
auxiliary contacts, with buttons and switches in the required configurations.

d. Provide necessary sheet metal baffle plates to eliminate stratification and attain proper
mixing of air streams. Locate bafiles by experimentation and affix and seal permanently
in place only after stratification problem has been eliminated.

e. Provide access doors or other approved means of access through ducts for service of
control equipment and components.

1.2 COORDINATION

A. The Controls Contractor shall cooperate with other divisions performing work on this project as
necessary to achieve a complete and neat installation. The Controls Contractor shall also consult
the drawings and specifications of all trades to determine the nature and extent of others' work.

B. The Controls Contractor shall support all Commissioning activities, including programming
overrides, testing, and data trending.

Integrated Auloination Controls
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1.3 SUBMITTALS

A. The Controls Contractor shall submit within 60 days after award of contract installation drawings
and control strategies for review.

B. Each submittal shall have a cover sheet that includes submittal ID number, date, project name,
address, title and project engineer name and phone number.

C. Each submittal shall include the following information:
1. EMS riser dia^am showing all DDC controllers, operator workstations, network repeaters

and network wiring.
2. One-line schematics and system flow diagrams showing the location of all control devices.
3. Points list for each DDC controller, including tag, point type, system name, object name,

expanded ID, display units, controller type, address, cable destination, module type, terminal
ID, panel, slot number, reference drawing and cable number.

4. The Controls Contractor shall submit written description for each sequence of operation to
include the following:
a. Sequences shall reference input/output and software parameters by name and description.
b. The sequences of operations provided in the submittal by the Controls Contractor shall

represent the detailed analysis needed to create actual programming code from the design
documents.

c. Points shall be referenced by name, including all software points such as pro^ammable
setpoints, range limits, time delays, and so forth.

d. The sequence of operations shall cover normal operation and operation under the various
alarm conditions applicable to that system.

5. User interface functional outline. The outline shall include each display screen to be provided,
data to be displayed, and links to other screens. The outline level hierarchy shall be:
e. Site

f. Building
g. Floor
h. System

6. Detailed Bill of Material list for each panel, identifying quantity, part number, description and
associated options.

7. Control Damper Schedules: This spreadsheet type schedule shall include a separate line for
each damper and a column for each of the damper attributes, including code number, fail
position, damper type, damper operator, blade type, bearing type, seals, duct size, damper
size, mounting and actuator type.

8. Control Valve Schedules: This spreadsheet type schedule shall include a separate line for
each valve and a column for each of the valve attributes, including code number,
configuration, fail position, pipe size, valve size, body configuration, close ofT pressure,
capacity, valve CV, calculated CV, design pressure, actual pressure and actuator type.

9. Cataloged cut sheets of all equipment used. This includes, but is not limited to, DDC panels,
peripherals, sensors, actuators, dampers, control air system components and the like.

10. Range and scale information for all transmitters and sensors. This sheet shall clearly indicate
one device and any applicable options. Where more than one device to be used is on a single
sheet, submit two sheets, individually marked.

11. Training course outlines for each four-hour session.
12. Hardware data sheets for all operator workstations, local access panels, and portable operator

terminals.

13. Software manuals for all applications programs to be provided as a part of the operator
workstations, portable operator terminals, programming devices, and so forth for evaluation
for compliance with the performance requirements of this Specification.

14. Initial project team Quality Assurance compliance report.
D. The Controls Contractor .shall not order material or begin fabrication or field installation until

receiving authorization to proceed in the form of an approved submittal. The Controls Contractor
shall be solely responsible for the removal and replacement of any item not approved by submittal
at no cost to the Owner.

Integrated Automation Controls
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1.4 O&M MANUALS

A. Submit three (3) sets of each manual.
1. Include the following documentation in the Hardware Manual;

i. General description and cut sheets for all components.
j. Detailed wiring and installation illustrations and complete calibration procedures for each

field and panel device,
k. Complete trouble-shooting procedures and guidelines.
1. Complete operating instructions for all systems.
m. Document all equipment maintenance and repair/replacement procedures.

2. Include the following documentation in the DDC Software Manual;
n. Sequence of Operations
o. Program listing of software source code or flow chart diagrams of programming objects.
p. Printed listing of controller and operator workstation database files.
q. Software point name abbreviation list. Include name, description, controller where

located, point type and point ID.
r. I/O Point List. Include point name, controller location, point number, control device,

range and span.
s. Printouts of all reports, group listings and alarm messages.
t. Index of all DDC point names with documentation manual page number references.

3. Provide three copies of all manufacturers manuals covering the installed system. This shall
include, at a minimum;

u. System Engineering Manual
V. System Installation Manual
w. Programming Manual
X. Engineering and Troubleshooting Bulletins
y. Operator Workstation Software Manual
2. All other pertinent manuals published by the control system manufacturer.

B. All manuals shall be provided in hard copy format or on a single Compact Disk (CD) as part of an
on-line documentation system through the operator workstation.

C. Record Drawings shall be included in the O&M Manual.

1.5 WARRANTY

A. Material;

1. The Control System shall be free from defects in material and workmanship under normal use
and service. If within twelve (12) months from the date of completion any of the equipment
herein described is defective in operation, workmanship or materials, it will be replaced,
repaired or adjusted at the option of the Controls Contractor.

B. Installation;

I. The EMS shall be free from defects in installation workmanship for a period of one year from
acceptance. The Controls Contractor shall correct any defects in workmanship within one
week of notification in writing by the Owner.

PART 2 - PRODUCT

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 INPUT DEVICES

A. Room Temperature Sensors;
1. Room sensors shall be constructed for either surface or wall box mounting.
2. Room sensors shall have the following features;

a. LCD displays

Integrated Automation Controls
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b. Override (0/R) controls to switch HVAC system from unoccupied to occupied for a
period of three (3) hours (adjustable).

c. Limited range manual adjustment capability
d. Locking covers in public and maintenance areas.
e. Sensor to communicate with EMS through communications network.

B. Thermostats:

1. Electric room thermostats of the heavy-duty type shall be provided for unit heaters and
ventilation fans, unless noted otherwise. All these items shall be provided with concealed
adjustment. Finish of covers for all room-type instruments shall match and, unless otherwise
indicated or specified, covers shall be manufacturer's standard finish.

2.3 OUTPUT DEVICES

A. Actuators:

1. General Requirements:
a. Damper and valve actuators shall be electronic.

2. Electronic Damper Actuators:
a. Electronic damper actuators shall be direct shaft mount.
b. Modulating and two-position actuators shall be provided as required by the sequence of

operations. Damper sections shall be sized based on actuator manufacturer's
recommendations for face velocity, differential pressure and damper type. The actuator
mounting arrangement and spring return feature shall permit normally open or normally
closed positions of the dampers, as required. All actuators (except terminal units) shall be
furnished with mechanical spring return unless otherwise specified in the sequences of
operations. All actuators shall have external adjustable stops to limit the travel in either
direction, and a gear release to allow manual positioning.

c. Modulating actuators shall accept 24 VAC or VDC power supply, consume no more than
15 VA, and be UL listed. The control signal shall be 2-10 VDC or 4-20 mA, and the
actuator shall provide a clamp position feedback signal of 2-10 VDC. The feedback
signal shall be independent of the input signal and may be used to parallel other actuators
and provide true position indication. The feedback signal of one damper actuator for each
separately controlled damper shall be wired back to a terminal strip in the control panel
for trouble-shooting purposes.

d. Two-position or open/closed actuators shall accept 24 or 120 VAC power supply and be
UL listed. Isolation, smoke, exhaust fan, and other dampers, as specified in the sequence
of operations, shall be furnished with adjustable end switches to indicate open/closed
position or be hard wired to start/stop associated fan. Two-position actuators, as specified
in sequences of operations as "quick acting," shall move full stroke within 20 seconds.
All smoke damper actuators shall be quick acting.

e. All fire damper actuators shall be shown by manufacturer to be fully compliant with UL
555.

f. All smoke damper actuators shall be shown by manufacturer to be fully compliant with
UL555S.

g. Actuator shall be sized for required damper torque. List torque required and torque
available for each damper in a table included with submittal.

3. Electronic Valve Actuators:

a. Electronic valve actuators shall be manufactured by the valve manufacturer.
b. Each actuator shall have current limiting circuitry incorporated in its design to prevent

damage to the actuator.
c. Modulating and two-position actuators shall be provided as required by the sequence of

operations. Actuators shall provide the minimum torque required for proper valve close-
off against the system pressure for the required application. The valve actuator shall be
sized based on valve manufacturer's recommendations for flow and pressure differential.
All actuators shall fail in the last position unless specified with mechanical spring return
in the sequence of operations. The spring return feature shall permit normally open or
normally closed positions of the valves, as required. All direct shaft mount rotational
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actuators shall have external adjustable stops to limit the travel In either direction, and a
gear release to allow manual positioning.

d. Modulating Actuators shall accept 24 VAC or VDC and 120 VAC power supply and be
UL listed. The control signal shall be 2-10 VDC or 4-20 mA and the actuator shall
provide a clamp position feedback signal of 2-10 VDC. The feedback signal shall be
independent of the input signal, and may be used to parallel other actuators and provide
true position indication. The feedback signal of each valve actuator (except terminal
valves) shall be wired back to a terminal strip in the control panel for trouble-shooting
purposes.

e. Two-position or open/closed actuators shall accept 24 or 120 VAC power supply and be
UL listed. Butterfly isolation and other valves, as specified in the sequence of operations,
shall be furnished with adjustable end switches to indicate open/closed position or be
hard wired to start/stop the associated pump or chiller.

B. Control Dampers:
1. The Controls Contractor shall fumish all automatic dampers. All automatic dampers shall be

sized for the application by the Controls Contractor or as specifically indicated on the
Drawings.

2. All dampers used for throttling airflow shall be of the opposed blade type arranged for
normally open or normally closed operation, as required. The damper is to be sized so that,
when wide open, the pressure drop is a sufficient amount of its close-off pressure drop to shift
the characteristic curve to near linear.

3. All dampers used for two-position, open/close control may be parallel or opposed blade type
arranged for normally open or closed operation, as required.

4. Damper frames and blades shall be constructed of either galvanized steel or aluminum.
Maximum blade length in any section shall be 48". Damper blades shall be 16-gauge
minimum and shall not exceed six (6) inches in width. Damper frames shall be 16-gauge
minimum hat channel type with comer bracing. Additional stiffening or bracing shall be
provided for any section exceeding 48" in height. All damper bearings shall be made of
stainless steel or oil-impregnated bronze. Dampers shall be tight closing, low leakage type,
with synthetic elastomer seals on the blade edges and flexible stainless steel side seals.
Dampers of 48"x48" size shall not leak in excess of 8.5 cfm per square foot when closed
against 4" w.g. static pressure when tested in accordance with AMCA Std. 500.

5. Air foil blade dampers of double skin construction with linkage out of the air stream shall be
used whenever the damper face velocity exceeds 1500 FPM or system pressure exceeds 2.5"
w.g., but no more than 4000 FPM or 6" w.g.; Ruskin CD50, Vent Products 5650, or approved
equal.

6. One piece rolled blade dampers with exposed or concealed linkage may be used with face
velocities of 1500 FPM or below; Ruskin CD36, Vent Products 5800, or approved equal.

7. Multiple section dampers may be jack-shafted to allow mounting actuators and direct connect
electronic actuators. Each end of the jack shaft shall receive at least one actuator to reduce
jack shaft twist.

C. Control Valves:

1. All automatic control valves shall be fully proportioning and provide near linear heat transfer
control. The valves shall be quiet in operation and fail-safe open, closed, or in their last
position. All valves shall operate in sequence with another valve when required by the
sequence of operations. All control valves shall be sized by the control manufacturer, and
shall be guaranteed to meet the heating and cooling loads, as specified. All control valves
shall be suitable for the system flow conditions and close against the difTcrential pressures
involved. Body pressure rating and connection type (sweat, screwed, or flanged) shall
conform to the pipe schedule elsewhere in this Specification.

2. Modulating water valves shall be sized per manufacturer's recommendations for the given
application. In general, valves (2 or 3-way) serving variable flow air handling unit coils shall
be sized for a pressure drop equal to the actual coil pressure drop, but no less than 5 PSI.
Mixing valves (3-way) serving secondary water circuits shall be sized for a pressure drop of
no less than 5 PSI. Valves for terminal reheat coils shall be sized for a 2 PSIG pressure drop,
but no more than a 5 PSI drop.
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3. Modulating plug water valves of the single-seat type with equal percentage flow
characteristics shall be used for all hot and chilled water applications, except those described
hereinafter. The valve discs shall be composition type. Valve stems shall be stainless steel.

4. Ball valves with characterized disc shall be acceptable for water terminal reheat coils, radiant
panels, unit heaters, package air conditioning units, and fan coil units.

5. Butterfly valves shall be acceptable for modulating large flow applications greater than
modulating plug valves, and for all two-position, open/close applications. In-line and/or three-
way butterfly valves shall be heavy-duty pattern with a body rating comparable to the pipe
rating, replaceable lining suitable for temperature of system, and a stainless steel vane. Valves
for modulating service shall be sized and travel limited to 50 degrees of full open. Valves for
isolation service shall be the same as the pipe. Valves in the closed position shall be bubble-
tight.

PART 3 - EXECUTION

3.1 INSTALLATION PRACTICES

A. EMS Wiring:
1. All conduit, wiring, accessories and wiring connections required for the installation of the

Facility Energy Management System, as herein specified, shall be provided by The Controls
Contractor unless specifically shown on the Electrical Drawings under Division 260000. All
wiring shall comply with the requirements of applicable portions of Division 260000 and all
local and national electric codes, unless specified otherwise in this section.

2. All system input wiring shall be twisted shielded pair, minimum 18 gauge wire, or as
required. All system analog output wiring shall be twisted shielded pair/3-wire as required,
minimum 18 gauge wire. Prcconfigured cables between Terminal Uiiit Controllers and
Thermostats are acceptable, minimum 24 gauge.

3. All internal panel device wiring for binary outputs and pilot relay shall be minimum 16 gauge
wire.

4. All Class 2 (24VAC or less) wiring shall be installed in conduit unless otherwise specified.
a. Class 2 wiring not installed in conduit shall be supported every 5' from the building

structure utilizing metal hangers designed for this application. Wiring shall be installed
parallel to the building structural lines. All wiring shall be installed in accordance with
local code requirements. Exposed wiring shall only be allowed in concealed accessible
locations.

5. Low voltage control wiring and 24VAC can be run in the same conduit. Power wiring
120VAC and greater must be in a separate conduit.

6. All wiring in mechanical rooms shall be in conduit. Minimum control wiring conduit size
3/4".

B. Identification Standards:

1. Controller Identification: All controllers shall be identified by a plastic engraved nameplate
securely fastened to the outside of the controller enclosure.

2. Panel Identification: All local control panels shall be identified by a plastic engraved
nameplate securely fastened to the outside of the controller enclosure.

3. Field Devices. All field devices shall be identified by a typed (not handwritten) securely
attached tag label.

4. Panel Devices: All panel devices shall be identified by a typed label securely fastened to the
backplane of the local control panel.

5. Raceway Identification: All the covers to junction and pull boxes of the control system
raceways shall be painted blue or have identification labels staling "Control System Wiring"
affi.xed to the covers. Labels shall be typed, not hand written.

6. Wire Identification: All low and line voltage control wiring shall be identified by a number,
as referenced to the associated control diagram, at each end of the conductor or cable.
Identification number shall be permanently secured to the conductor or cable and shall be
typed.
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259000 - 6



NHARNG Hillsboro Heating Plant Upgrades June 16. 2020

3.2 TRAINING

A. The Controls Contractor shall provide the following training services:
1. One day of on-site orientation by a field engineer who is fully knowledgeable of the specific

installation details of the project. This orientation shall, at a minimum, consist of a review of
the project as-built drawings, the control system software layout and naming conventions, and
a walk through of the facility to identify panel and device locations.

2. Operator Training: Operator training shall include the detailed review of the control
installation drawings, points list, and equipment list. The instructor shall then walk through
the building identifying the location of the control devices installed. For each type of
systems, the instructor shall demonstrate how the system accomplishes the sequence of
operation.

3. From the workstation, the operator shall demonstrate the software features of the system. As
a minimum, the operator demonstrate and explain logging on, setting passwords, setting up a
schedule, trend, point history, alarm, and archiving the database.

B. Acceptance Check List:
1. An acceptance checklist shall be completed that documents compliance with each item of this

Specification.
C. Testing Procedure:

1. Upon completion of the installation, the Controls Contractor shall start-up the system and
perform all necessary testing and run diagnostic tests to ensure proper operation. The Controls
Contractor shall be responsible for generating all software and entering all database
information necessary to perform the sequences of control herein specified.

D. Testing Documentation;
I. Prior to acceptance testing, the Controls Contractor shall create, on an individual system

basis, trend logs of input and output points, or have an automatic Point History feature for
documentation purposes.

E. Field Points Testing:
1. This step shall verify that all of the installed points receive or transmit the correct information

prior to loading/activating the system software.
2. ON/OFF commands from the workstation shall be performed in order to verify each binary

output point.
3. Ail binary input points are to be tested using the HAND/OFF/AUTOMATIC selector switch

on the associated motor control center or by manually jumping across the field device
contacts.

4. All analog output points shall be tested using a command from the workstation to modulate
the output device from minimum calibrated signal to maximum calibrated output.

5. All analog input points are to be tested by comparing the reading obtained through the
workstations or portable terminal to the value of an independent testing meter.

3.3 ALARM MANAGEMENT

A. Alarm management shall be provided to monitor, buffer and direct alarm reports to operator
devices and memory files. Each DDC panel shall perform distributed, independent alarm analysis
and filtering to minimize operator interruptions due to non-critical alarms, to minimize network
irafTic and to prevent alarms from being lost. At no time shall the DDC panel's ability to report
alarms be affected by either operator activity at a PC Workstation or local I/O device, or
communications with other panels on the network.

PART 4 - EXECUTION

4.1 SEQUENCES OF OPERATION

1. ■ Sequences of operation are published on the construction documents.
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END OF SECTION 259000
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SECTION 260100

BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Basic electrical requircmcnls specifically applicable lo Division 26 sections, in addilion to
Division 1 • General Requirements.

B. l-urnish all labor, materials, ser\'iccs, supplies, tools, equipment, apparatus, transportation,
facilities and incidentals required and perform all operations necessary to accomplish and
complete installation of the electrical power, lighting, motor control sys-lems, and electrical
accessories as shown on the Contract Drawings, specified hcrc-in or as reasonably may be implied
as being incidental to this work, and as required for complete electrical systems.

C. The performance of the work under Division 26 shall be in accordance with the regulations and
rulings of all authorities having jurisdiction over the work.

D. The scope of work involves and includes but is not limited to the following:
1. Electrical make safe demolition and removal of existing wiring and systems for existing

boilers and pumps being removed by mechanical.
2. Power and control wiring for equipment by mechanical and other systems including new

circuit breakers for existing panelboards.
3. Grounding and bonding of new equipment and other wiring systems.
4. Modifications to existing fire alarm system including reprogramming, testing and approval.

E. Work of Division 26 shall include the coordination of all arrangements and payment of all
required fees for agency permits and associated inspections.

1.2 RELATED DOCUMENTS

A. This Specification is partially of the abbreviated or "streamlined" type and includes incomplete
sentences. Omitted words or phrases shall be supplied in inference in the same manner as they are
when a "note" occurs on the Drawings. Words "shall be" will be supplied by inference where
colon (:) is used within sentences or phrases.

B. Drawings and general provisions of the Contract, including General and Supplementary General
Conditions and other Division I specification sections, apply to this Section and to all Contractors,
Subcontractors, or other persons supplying materials and/or labor, entering into the Project site
and/or premises, directly, or indirectly.

C. The Specifications and Drawings are intended to be complementaiy. A particular section,
paragraph or heading in a Division may not describe each and every detail conceming work to be
done and materials to be furnished, 'fhc Drawings are diagrammatic and may not show all of the
work required or all construction details. Dimensions are shown for critical areas only; all
dimensions and actual placements arc to be verified in the field. It is to be understood that the best
trade practices of the Division will prevail. It remains the responsibility of the Contactor or
Subcontractor to provide all items, equipment, construction, and services required to the proper
execution and completion of the Work.

D. Reference listings arc provided as a convenience to the Contractor or Subcontractor providing the
Work of this Section and may not contain all the requirements affecting this Section. It remains
the responsibility of the Contractor or Subcontractor to locate and comply with all requirements of
the Contract Documents.

E. All trade subcontractors arc to note that the organization of these Specifications into divisions,
sections, and paragraphs, and likewise the arrangement of the Drawings, is set up for the
convenience of understanding the scope of the Work only. This structuring shall not control the
General Contractor in dividing the Work among trade subcontractors or in establishing the extent
of the Work to be performed by any trade.

I". All related Specification Sections shall be used in conjunction with this Section.

Basic Electrical Requirements
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1.3 DEFINITIONS

A. Definilions pertaining to Division 26:
1. Provide: Furnish, install and connect.

2. Furnish: Supply materials only.
3. Indicated: On Contract Drawings.
4. Concealed: Hidden from sight at completion of work.
5. Trade: Site Contractor. HVAC, plumbing, etc.
6. Contractor: The person, firm or corporation pcr-forming the work called for in this FIcclrical

Specification, whether they be prime or sub.
7. Whenever the word "Engineer" appears, it shall be construed as meaning the Owner's

representative.

1.4 SUBMITTALS

A. Refer to Division I for submittal requirements. The following paragraphs supplement the
requirements of Division I.

B. Submit shop drawings and product data as requested by other Division 26 sections. All submitials
to follow requirements of General Conditions, modifications to General Conditions, and Division
I.

C. The Contractor will be held responsible for checking and verifying all field measurements, and
shall submit promptly, as to cause no delay in any work, shop drawings and schedules required for
the work. The Contractor shall check and approve all submittals before fonvarding to the
Architect. Ail submitials shall be transmitted to the Architect using the submittal iransmittal form
contained in Division I. The Architect will forward submittals to the Engineer. The Engineer will
check and review the submittals with reasonable promptness, but only for conformance with
design concept of the project and ibr compliance with infotmation given in Contract Documents.
The Contractor shall make any corrections required by the Engineer. The Engineer's review of
submittals shall not relieve the Contractor from responsibility for deviations from Drawings or
Specifications, unless he has, in writing, called the Engineer's attention to such deviations at the
time of submission and has secured the Engineer's written approval. Additionally, the Engineer's
review of submittals shall not relieve the Contractor from responsibility for any errors or
omissions contained in the submittals.

D. Submittals shall be clear and concise. The submittals shall clearly indicate the produet name,
applicable Specification Section, proposed location and all features and ratings. The intended
product shall be difTcrentiated from others with a model number or highlighting.

E. When necessary, shop and setting drawings shall be based upon actual mcasuremenLs taken at the
site and upon other job conditions. Show any variations and revisions to Drawings or
Specifications that arc necessary for proper installation.

F. Submit copies of manufacturer's shop drawings showing illustrated cuLs of item to be furnished,
scale details, sizes, dimensions, performance characteristics, capacities, installation instructions,
wiring diagrams and controls and all pertinent information. Submit the quantity of copies
indicated in Division I.

G. The Contractor shall note that where more than one manufacturer's name is listed for the various

major items of equipment and materials specified herein, the plans and specifications have been
developed on the basis of equipment as manufactured by the first manufacturer name. Other
manufacturers names are included to indicate the equipment manulacturcd by them may be
considered acceptable for this project, provided that the equipment meets all requirements as to
quality, size, and adaptability to space requirements, etc. It shall be the Contractor's responsibility
to assure that the equipment, as manufactured by other than the first name manufacturer, shall
meet all requirements as to equipment ratings, quality, size, capacity, function, adaptability to
space requirements, etc. The Engineer's review of shop drawings for equipment as manufactured
by other than the first named manufacturer shall in no way relieve the Contractor of this
responsibility.
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1.5 OPERATION AND MAINTENANCE DATA

A. Refer to Division 1 for opcralion and maintenance manual requirements. The following
paragraphs supplement the requirements of Division 1.

B. The Contractor shall provide the following information in a bound manual:
1. Description of function, normal operating characteristics and limitations, performance curves,

engineering data and tests, and complete nomenclature and commercial numbers of all
replaceable parts.

2. Manufacturer's printed operating procedures to include start-up, routine and normal operating
instructions; regulation, control, and emergency instructions.

3. Maintenance procedures for routine prevcntative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and schedules.
C. Two (2) copies of operations and maintenance data shall be submitted to the Architect for review:

one (I) copy shall be returned to the Contractor {with any instructions for changes). After
implementing any changes, five (5) copies of instructions covering all equipment shall be
furnished to the Architect who will forward two (2) copies to the Owner for his information and
use.

D. Append to the manual, the name, address and telephone number of the Contracloi-s and
Subcontractors and for electrical items, provide the name, address and telephone number of
companies servicing installed equipment on a 24-hour basis.

B. After submission and approval of the operating and maintenance data, the Contractor shall furnish
competent Operation Bnginecr(s) at such lime or times as directed by the Architect to meet with
the Owner or his representative, to fully e.xplain instructions and to demonstrate and fully
familiarize the Owner or his representative with all of the equipment and all phases of its operation
and maintenance. The amount of time devoted to instructions shall be reasonable and consistent

with the size of the installation and the complexity therefore. Instructions shall be adequate to the
extent that the Owner's personnel may proceed with normal operations in a safe and efficient
manner.

1.6 FINAL SUBMITTALS

A. As a requisite for final acceptance, the following are required:
1. Project Record Documents:

a. During progress of the Work, maintain an accurate record of the installation of the
electrical system, locating each concealed conduit precisely by dimension. This shall
include, but not be limited to: conduit below ground level and in or below building slab.
All service, sub-service and main riser conduits for both power and communication
systems. All spare conduits stubbed in concealed spaces and the locations of all electrical
equipment essential for system operation (such as end of line resistors, etc.).

b. Upon completion of the electrical installation, transfer all record data to prints of the
original Drawings. Where required by Division I, provide project record documents in
AutoCAD file formal.

2. Manual: Upon completion of the electrical installation, and as a condition of its acceptance,
deliver to the Owner and the Engineer operation manuals compiled in accordance with the
provisions of Division I and paragraph 1.05 olThis Specification Section; include one copy of
as-built Project Record Drawings in each copy oflhe manual. Provide quantity of manuals as
required in Division I.

3. Certificates:

a. Two (2) copies of the City Building Inspector's Certificate of Approval showing
acceptability of work done under this Contract. Deliver to the Owner with a copy to the
Engineer.

b. Two (2) copies of any other Certificates of Approval. Deliver to the Owner with a copy
to the Engineer.

4. At completion of construction, the Contractor shall lumish the Owner with one (I) unused
copy of all reviewed shop drawings, manufacturer's diagrams, installation instructions,
literature, etc., that were used in execution of the work.

Basic Electrical Requirements
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5. Warranties: Provide all indicated warranties in accordance with Division 1.

1.7 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

1.8 TRAINING

A. Refer to individual equipment sections for specific training requircmcnLs beyond those indicated
here.

B. The Contractor shall provide a written agenda for each training session, as well as provide all
supplemental training materials, literature, etc., neccssai^ to cover the topics to be discussed.

C. Training shall not commence until aller substantial completion, but shall be provided prior to
acceptance by llie Owner.

1.9 COORDINATION

A. Coordination Drawings: For locations where several elements of electrical (of combined
mechanical and electrical) work must be sequenced and positioned with precision in order to fit
into the available space, prepare coordination drawings (shop drawings) showing the actual
physical dimensions (at accurate scale) required for the installation. Prepare and submit
coordination drawings prior to purchase-fabrication-insiallaiion or any of the elements involved in
the coordination.

1. Arrange electrical work in a neat, well organized manner with conduit and similar services
running parallel with primar)' lines of the building construction, and with a minimum of T-O"
overhead clearance where possible.

2. Locate operating and control equipment properly to provide easy access, and arrange entire
electrical work with adequate access for operation and maintenance, and for proper Code
clearances.

3. Advise other trades of openings required in their work adequately in advance for the
subsequent move-in of large uniLs of electrical work (equipment).

B. Coordinate scheduling, proposed routing, and critical dimensions with all other trades prior to
roughing and equipment installation.

C. Coordinate with each ulilit>' company and make all installations for their services in accordance
with all utility company requirements.

D. It shall be the responsibility of the Contractor to verify dimensions and elevations shown or scaled
on Drawings by actual field measurements after building construction has progressed to the point
where such measurements may be taken.

F. Advise Owner in writing regarding those critical dimensions which must be held by other Trades
as they perform their work.

F. Assume full responsibility for accuracy of all work under this Division and make corrections as
required.

G. It shall be this Division's responsibility to coordinate with all other Trades and separate equipment
contracts regarding mechanical equipment layouts, space requiremenLs, mounting details,
"roughing-in" dimensions, and for items substituted for those specified herein to avoid conflict.

H. Arrange for disassembling large pieces of equipment for entr>' into buildings as necessary to pass
through available openings.

I. Layouts of feeders and wiring shown on Drawings arc diagrammatic, and shall be constructed as
such, intended to show scope of work and general arrangement, unless otherwise noted.

J. Where lighting fixtures and other electrical items arc shown in conflict with locations of structural
members and mechanical or other equipment, furnish and install all required supports and wiring
to clear the encroachment.

K. Where job conditions require reasonable changes in indicated locations or arrangements prior to
roughing, make such changes without extra cost to the Owner.

Basic Flectrical Requirements
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L. Any Work inslallcd contrary to or without approval of the Engineer shall be subject to change as
directed by the Engineer, and no extra compensation will be allowed the Contractor for making
these changes.

M. Provide all power wiring to equipment furnished by this and other Trades (healing, ventilation,
plumbing, site construction, etc.) unless otherwise indicated or specified.

N. Control wiring by Division 26 shall include, but not be limited to that wiring between starters,
controllers, interlocks and motors not included as a manufacturer packaged unit, wired by factory
installers or wired by Temperature Control Trade.
1. Where only portions of control packages are prewired. Division 26 shall provide balance of

power and control wiring, and as indicated on control diagrams.
0. Division 26 shall provide all required circuit breakers in addition to those indicated on panelboard

schedule for equipment provided by other divisions.
P. Where locations are dimensioned on the Drawings, they may be changed only with the written

approval of the Owner or his representative. If interferences arc found between the electrical work
and that of other Trades, Owner shall decide which must be relocated.

Q. Contractor shall study and compare all Contract Drawings, Specifications, and other instructions
and shall at once report to the Engineer any error, inconsistency or omission which he may
discover.

R. Where a conflict occurs between this Specification and other Contract Documents, the more
stringent require-ments shall govern.

S. Contractor shall have a competent foreman in charge of work with authority to receive verbal and
written instructions from Owner. Contractor shall inform Owner of foreman's name and title.

T. The Drawings are diagrammatic and functional only, and arc not intended to show exact layouts,
number of fittings, or other installation details. The Contractor shall furnish all labor and
materials necessar>' to install and place in satisfaclor>' operation all power, lighting, and other
electrical systems shown. Additional circuits shall be installed by the Contractor wherever needed
to conform to the specific requirements of the equipment.

U. The locations of equipment, fixtures, outlets, and similar devices shown on the Drawings are
approxi-mate only. Exact locations shall be verified during con-struclion so that they shall
coordinate with all other work and equipment. The Contractor shall obtain in the field all
information relevant to the placing of electrical work and, in case of any interference with other
work, shall proceed as directed by the Engineer and shall furnish all labor and materials necessary
to complete the Work in an approved manner.

V. The ratings of motors and other elcclrieally oper-ated devices, together with the size shown for
their branch circuit conductors and conduits, arc approximate only, and are indicative of the
probable power requirements insofar as they can be determined in advance of the purchase of
equip-ment. Equipment sizes may vary from sizes indi»caled on the Drawings and must be
verified with actual equipment to be fumished and coordinated with all other equipment and
material sizes. If equipment or material sizes need to change due to this coordination, such
changes shall be made with prior Engineer approval and at no cost to the Owner.

Basic Electrical Requirements
260100-5



NHARNG Hillsboro Heatinti Plant Upgrades June 16. 2020

1.10 QUALITY ASSURANCE

A. Qualifications of InstQilcrs:
I. For the actual fabrication, installation, and Icsl-ing of the Work of this Division, use only

ihor-oughly trained and experienced personnel who are completely familiar with the codes
and requirc-ments for this Work and with the installation recommendations of the
manufacturers of the speci-fied items.

B. Workmanship:
1. Complete electrical installation shall be made in a neat and workmanlike manner and to the

full satis-faction and approval of the Owner and Engineer.
2. Work not meeting Owner's standard for adequate workmanship shall be removed and replaced

at once, at no additional Contract cost to the Owner.

3. Remove and replace all work rejected by Owner as defective, non-operational or not in
conformance with intent of this Contract.

1.11 REGULATORY REQUIREMENTS

A. Perform die work and provide material under this Divi-sion in strict accordance with applicable
provisions oi all governing codes, rules, laws and ordinances as amended and in effect on date of
issue for bids, spe-cifically including but without being limited to: '
1. American National Standards Institute (ANSI).
2. American Society for Testing Materials (AS'FM).
3. Americans with Disabilities Act (ADA).
4. Association of Edison Illuminating Companies (AEIC).
5. Canadian Standards Association (CSA)
6. Edison Electric Institute (EEI).
7. Environmental Protection Agency (EPA)
8. Factory Mutual (FM)
9. Federal Communications Commission (FCC)
10. Federal Information Processing Standards Publication 94 (FIPS Pub 94)
1 1. Institute of Electrical and Electronics Engineers (IEEE).
12. Insulated Cable Engineers Association (ICEA).
13. International Building Code (IBC)
14. International Electroicchnical Commission (lEC)
15. International Energy Conservation Code (lEEC)
16. International Organization for Standardization (ISO 9001)
17. Local ordinances, regulations and electric codes.
18. Occupational Salcty and Health Acl(OSHA).
19. National Electrical Code (NEC).
20. National Electrical Safety Code (NESC).
21. National Electrical Manufacturers' Association (NEMA).
22. National Fire Protection Association (NFPA).
23. New Hampshire Department of Environmental Services (NHDES)
24. Shcetmelal Air Conditioning Contractors National Association (SMACNA)
25. Requirements for Underwriters' Laboratories, Incorporated for all items installed for which

UL standards have been established.

26. Pertinent requirements of the local utility companies.
27. Pertinent UFC's Documents

B. In each case, codes arc minimum requirements.
C. It shall be understood that all codes and standards mentioned shall be those in force at the lime the

Con-tract is signed. If any code is changed during the construction period, these Specifications
may be changed by change order,

D. Each item of equipment and material shall conform to requirements of these applicable
publications which make them most suitable for environmental conditions where they shall be
installed.

E. Items which are within scope of items tested by Underwriter's Laboratories, Inc., or other suitable
nationally recognized independent testing laboratories shall have their conlbr-mancc with these

Basic Electrical Requirements
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applicable publicalions evidenced by ailachmcnt of authorized seal, label, or stamp of those testing
laboratories.

F. The Contractor shall cooperate with and assist Owner in securing from the authority enforcing the
codes any "special permission" or interpretation needed to complete work.

G. The work required by the Drawings and the Spccifica-lions shall comply with applicable codes.
Conflicting provisions of the Contract Documents to the contrary notwithstanding, it shall be the
sole responsibility of the Contractor as part of the base Contract to execute the work so as to
obtain the approval of the Local Authority at com-ple-tion of the work.

H. On preparing his bid, the Contractor shall carefully check the Drawings and Specifications for
compliance with applicable codes and other legal requirements. He shall inform the Bngincer in
writing of any non-conformance before he submits his bid.

1.12 PROJECT/SITE CONDITIONS

A. Install work in locations shown on the Drawings, unless prevented by project conditions.
B. Prepare drawings showing propo.scd rearrangement of work to meet project conditions, including

changes to work specified in other sections. Obtain permission of Architect before proceeding.

1.13 PRODUCTS

A. In all design and purchasing, intcrchangeability of items of equipment, subasscmblics, parts,
motors, starters, relays and other items is essential. All similar items shall be of the same
manufacturer, type, model and dimensions or, in the case of special systems which are a composite
of a number of manufacturers' products, shall be supplied and/or serviced from an organization
with one source of responsibility.

B. Provide products which are compatible within systems and other connected items.
C. For case of maintenance and parts replacement, to the maximum extent possible, use equipment of

a single manufacturer.
D. The Engineer reser\'es the right to reject any submiltal which contains equipment from various

manu-facturcrs if suitable materials can be secured from fewer manufacturers and to require that
source of mate-rials be unified to the maximum extent possible.

E. All equipment and fixtures shall be of the capacity and type shown on the Drawings and specified
herein and shall be as manufactured by one of the manufacturers designated or shall be an equal
approved in advance by the Engineer.

F. All other materials, not specifically described but required for a complete and operable electrical
insial-lation, shall be new, first quality of their respective kinds, and as selected by the Contractor
subject to the approval of the Engineer.

G. Install all equipment and fixtures in complete accor-dance with the manufacturer's
recommendations and all pertinent codes and regulations.

M. Materials and equipment shall be listed by Underwriters Laboratories unless it can be
demonstrated that no UL standards exist for a specific items or class of equipment.

1.14 NAMEPLATE DATA

A. Provide permanent operational data namcplatc on each item of power operated electrical
equipment, indicating manufacturer, product name, model number, serial number, capacity,
operating and power characteristics, labels of tested compliances, and similar essential data.
Locale nameplatcs in an accessible location.

1.15 DELIVERY, STORAGE AND HANDLING

A. Deliver products to project properly packaged and protected to prevent damage during shipment,
storage, and handling.

B. Use all means neccssaiy to protect electrical system materials during and after installation and to
protect the installed work and materials of all trades until testing and final acceptance.

C. Store equipment and materials at the site, unless olT-sitc storage is authorized in writing. Product
stored equipment and materials from damage.

Basic Electrical Requirements
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D. Provide approved proicciion of all work and property against damage, injurj', loss, etc., until
testing and final acceptance. Follow manufacturer's recommendations for protection ofcquipment
and materials during storage and construction; protect equipment outlets, pipe and conduit
openings with temporary plugs or caps.

E. Coordinate deliveries of electrical materials and equipment to minimize construction site
congestion. Limit each shipment of materials and equipment to the items and quantities needed
for the smooth and efficient flow of installations.

F. Replacements: In the event of damage, immediately make all repairs and replacements necessary
to the approval of the Engineer and at no additional cost to the Owner.

0. The Contractor shall be responsible for the work of other trades that may be damaged or disturbed
in the course of his work and he shall restore the damaged work to the condition existing prior to
damage without additional cost to the Owner.

1.16 ELECTRICAL INSTALLATION

A. Coordinate electrical equipment and materials installation with other building componenLs.
B. Verify all dimensions by field measurements.
C. Arrange for chases, slots, and openings in other building componenus to allow for electrical

installations.

D. Coordinate the installation of required supporting devices and sleeves to be set in poured in place
concrete and other structural componenLs, as they are constructed.

E. Sequence, coordinate, and integrate installations of electrical materials and equipment for efficient
How of the work. Give particular attention to large equipment requiring positioning prior to
closing in the building.

F. Coordinate the cutting and patching of building components to accommodate the installation of
mechanical equipment and materials.

G. Where mounting heights are not detailed or dimensioned, install electrical conduits and services to
provide the maximum headroom possible,

M. Install electrical equipment to facilitate maintenance and repair or replacement of equipment
components. As much as practical, connect equipment for ease of diseon-necting, with minimum
of interference with other installations.

1. Coordinate the installation of electrical materials, tight fixtures, and equipment in ceilings with
suspension system, mechanical equipment, and other piping installations.

J. Coordinate connection of electrical systems with exterior underground and overhead utilities and
services. Comply with requirements of governing regulations, franchised service companies, and
controlling agencies. Provide required connection for each service.

K. Note that special efforts have been made to layout mechanical and electrical systems exposed to
view in order to achieve a certain aesthetic quality. The Contractor is responsible to layout and
install all systems, especially those exposed to view, in a neat, orderly, and workmanlike manner
in order to provide a high quality installation, and to maintain the desired aesthetic quality, as
appropriate.

1.17 CUTTING AND PATCHING

A. Unnecessar)' culling and patching shall be avoided through proper planning of work, provision of
pipe and duct sleeves and cooperation with other Contractors. Each Contractor shall be
responsible for all cutting, patching and restoration ol'his own work at no expense to the Owner
and to the satisfaction and approval of the Owner.

B. In no case shall structural members be cut or notched without approval of the Engineer.
C. All patching shall be done only by mechanics who are skilled in this line of work to produce a neat

finished job acceptable to the Owner in all respects.
D. Repair and/or replace the work of Trades damaged as a result of work performed under this

Division, at no additional cost to the Owner.

Basic Electrical Requirements
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1.18 SURFACE CONDITIONS

A. Inspcclion;
1. Prior lo all work ol'lhis Division, cardully inspect the installed work of all other trades and

verify that all such work is complete to the point where this installation may properly
commence.

2. Verify that the electrical installation may be made in complete accordance with all pertinent
codes and regulations and the original design.

B. Discrepancies;
1. In the event of discrepancy, Immediately notify the Engineer.
2. Do not proceed with installation in areas of dis-crcpancy until all such discrepancies have

been fully resolved.

1.19 CLEANING

A. Thoroughly inspect all equipment and any items dented, scratched or olhei'wise damaged in any
manner shall be replaced or repaired and painted to match original finish.
1. All items so repaired and refinishcd shall be brought lo the attention of the Engineer for

inspection and approval.
B. Upon completion of all installation, lamping, and testing, thoroughly inspect all exposed portions

of the electrical installation and completely remove all exposed labels, soil, markings and foreign
material.

1.20 MECHANICAL SYSTEMS COORDINATION

A. Furnish and install, as indicated on the electrical drawings all disconnect switches.
B. Provide all power wiring as indicated on the electrical drawings.

1.21 OVERCURRENT PROTECTION COORDINATION

A. The Contractor shall be responsible for an ovcrcunent protective device coordination study to
ensure proper circuit opening sequence and equipment protection. Applicable ANSI and IEEE
standards shall be followed.

B. Provide to the Engineer prior to equipment approval, in one bound submittal in accordance with
Division 1, the following:
1. Type written description of the coordination study and parameters used.
2. Time current curves for all ovcrcunent protective deviees.
3. One-line diagram indicating overcurrcnt protective devices location in circuit, type and

settings, if needed.
4. Letter by Contractor stating that coordination study has been performed, who performed the

study and that equipment is properly coordinated.
C. The Engineer reserx'es the right to review the submittal for conformance with this contract.

Engineer approval is needed prior to equipment purchase. Conform to Division I for submittal
requirements.

1.22 TEMPORARY SERVICES

A. Electric; If the existing service is not sullicicnt for the added constmction load or if no scr\'ice
exists, temporary electrical sendee shall be provided.
1. Tcmporaiy electrical sendee shall be coordinated with the utility and be sized for the

maximum con-struction load. Operation on the existing generator shall be allowed during
scheduled construction related power outages. Fuel cost shall be the responsibility of the
contractor.

2. All power requirements of individual trades shall be provided.
3. All wiring shall be in accordance with the NEC.
4. All receptacles shall be ground fault protected.

B. Lighting; Provide temporary lighting for construction needs throughout the construction period.
Areas to be illuminated shall include but not be limited to;

Basic Electrical RequiremenLs
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1. Consiaiclion areas: Uniform 20 fool-candles minimum.

2. Security area: Uniform I fool-candic minimum.
3. Temporary offices, storage, shop and other construction buildings: Light levels as required.

1.23 WARRANTIES

A. Refer to Division 1 for warranty requirements. The following paragraphs supplement the
requirements of Division I.

B. Compile and assemble all warranties for equipment specified In Division 26 into vinyl-covered
three-ring binders, tabulated and indexed for easy reference.

C. Provide complete warranty information for each item. Include product or equipment, dale of
beginning of warranty or bond, duration of warranty or bond, and names, addresses, and telephone
numbers and procedures for llling a claim and obtaining warranty services.

1.24 GUARANTEE

A. The Contractor shall guarantee all work to be free from defects for a period of one (I) year after
acceptance. Any and all work found defective or not in accordance with the Contract during this
period shall be corrected promptly by the Contractor after written notification from the Owner.
The Contractor shall repair or correct the work within ten (10) days of the written notification and
if the Contractor does not comply, the Owner may have the work corrected and charge all such
work to the Contractor.

1.25 PHASING/WORK SEQUENCING

A. Refer to General Conditions and Division 1 sections, and to the Constmction Manager's and
Architect's phasing and/or work sequencing descriptions and/or plan(s), for necessary
phasing/sequencing of this project.

B. Coordinate with the General Contractor in order to determine all phasing/sequencing requirements
and to schedule work. Electrical work shall be executed in such a manner as to cause minimal or

no disruption of other trades' activities in the building. Coordinate all deliveries, installations, etc.
as required to avoid disruption and/or inconvenience. Continue to inform the General Contractor
and the Architect of work anticipated to take place each day and/or week, sufficiently in advance
of the work for comment and potential redirection of those activities to avoid conflict and/or
disruption

1.26 ALTERNATES

A. Refer to General Conditions and Division I Alternates Section 012300 for additional information

concerning bid alternates associated with this project. Electrical associated Bid alternates as
follows:

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED

END OF SECTION 260100

Basic Electrical Requirements
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SECTION 260519

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND

CABLES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Single conductor building wire.
B. Wiring connectors.

1.2 RELATED REQUIREMENTS

A. Section 078400 - Firestopping.
B. Section 260526 - Grounding and Bonding for Electrical Systems; Additional requirements for

grounding conductors and grounding connectors.
C. Section 260553 - Identification for Electrical Systems: Identification products and requirements.
D. Section 262100 - Low-Voltage Electrical Service Entrance: Additional requirements for electrical

service conductors.

E. Section 263100 - Photovoltaic Collectors: Additional wiring requirements for photovoltaic
systems.

F. Section 283100 - Fire Detection and Alarm: Fire alarm system conductors and cables.

1.3 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Sofi or Annealed Copper Wire; 2013.
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft; 2011.
C. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation; 2004 (Reapproved 2014).
D. FS A-A-59544 - Cable and Wire, Electrical (Power, Fi.xed Installation); Federal Specification;

Revision A, 2008.
E. NEMA WC 70 - Nonshielded Power Cable 2000 V or Less for the Distribution of Electrical

Energy; 2009.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 44 - Thermoset-lnsulated Wires and Cables; Current Edition, Including All Revisions.
H. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
I. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
J. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
K. UL 486D - Sealed Wire Connector Systems; Current Edition. Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other sections
with the actual conductors to be installed, including adjustments for conductor sizes increased
for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

Low-Voltage Electrical Power
Conductors & Cables
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1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submitta! procedures.
B. Product Data; Provide manufacturer's standard catalog pages and data sheets for conductors and

cables, including detailed information on materials, construction, ratings, listings, and available
sizes, configurations, and stranding.

C. Project Record Documents: Record actual installed circuiting arrangements. Record actual routing
for underground circuits.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.8 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower than
14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation below
this temperature is unavoidable, notify Architect and obtain direction before proceeding with
work.

PART 2 PRODUCTS

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.
D. Underground feeder and branch-circuit cable is not permitted.

2.3 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Comply with FS A-A-59544 where applicable.
F. Thermoplastic-Insulated Conductors and Cables; Listed and labeled as complying with UL 83.
G. Thermoset-lnsulated Conductors and Cables; Listed and labeled as complying with UL 44.
H. Conductors for Grounding and Bonding; Also comply with Section 260526.
I. Conductors and Cables Installed in Cable Tray; Listed and labeled as suitable for cable tray use.
J. Conductor Material;

1. Provide copper conductors only. Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.

Low-Voltage Electrical Power
Conductors & Cables
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2. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B 787M unless otherwise
indicated.

K. Minimum Conductor Size:

1. Branch Circuits: 12AWG.

a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet: 10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet: 8 AWG, for voltage drop.

2. Control Circuits: 14 AWG.

L. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

M. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having

Jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.

a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.

3. Color Code:

a. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.

b. Equipment Ground, All Systems; Green.
c. For control circuits, comply with manufacturer's recommended color code.
d. 480/277 V, 3 Phase, 4 Wire System:

1) Phase A: Brown.
2) Phase B: Orange
3) Phase C: Yellow
4) Neutral/Grounded: Grey.

2.4 SINGLE CONDUCTOR BUILDING WIRE

A. Description: Single conductor insulated wire.
B. Conductor Stranding:

1. Feeders and Branch Circuits:

a. Size 10 AWG and Smaller: Solid.

b. Size 8 AWG and Larger: Stranded.
2. Control Circuits: Stranded.

C. Insulation Voltage Rating: 600 V.
D. Insulation:

L Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated below,
a. Fixture Wiring Within Luminaires: Type TFFN/TFN for luminaires with labeled

maximum temperature of 90 degrees C; Approved suitable type for luminaires with
labeled maximum temperature greater than 90 degrees C.

2.5 WIRING CONNECTORS

A. Description; Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding: Comply with Section 260526.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors.
2. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or compression

connectors.

Low-Voltage Electrical Power
Conductors & Cables
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D. Wiring Connectors for Terminations:
1. Provide terminal lugs for connecting conductors to equipment furnished with terminations

designed for terminal lugs.
2. Provide compression adapters for connecting conductors to equipment furnished with

mechanical lugs when only compression connectors are specified.
3. Where over-sized conductors are larger than the equipment terminations can accommodate,

provide connectors suitable for reducing to appropriate size, but not less than required for the
rating of the overcurrenl protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5. Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression
connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for connections to
terminal screws.

7. Conductors for Control Circuits: Use crimped terminals for all connections.
E. Do not use insulation-piercing or insulation-displacement connectors designed for use with

conductors without stripping insulation.
F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
G. Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications and

302 degrees F for high temperature applications; pre-filled with sealant and listed as complying
with UL 486D for damp and wet locations.

H. Mechanical Connectors: Provide bolted type or set-screw type.
I. Compression Connectors: Provide circumferential type or hex type crimp configuration.
J. Crimped Terminals: Nylon-insulated, with insulation ̂ ip and terminal configuration suitable for

connection to be made.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as shown on the drawings.
E. Verify that conditions arc satisfactory for installation prior to starting work.

3.2 PREPARATION

A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

3.3 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated and routing is not shown, determine exact routing

required.
3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft of location shown.
5. Maintain separation of Class I, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.

6. Circuiting Adjustments: Unless otherwise indicated, when branch circuits are shown as
separate, combining them together in a single raceway is permitted, under the following
conditions;

a. Provide no more than six current-carrying conductors in a single raceway. Dedicated
neutral conductors are considered current-carrying conductors.

b. Increase size of conductors as required to account for ampacity derating.

Low-Voltage Electrical Power
Conductors & Cables

260519 -4



NHARNG Hillsboro Heating Plant Upgrades June 16. 2020

c. Size raceways, boxes, etc. to accommodate conductors.
7. Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded conductors

among up to three single phase branch circuits of difTerent phases installed in the same
raceway is not permitted. Provide dedicated neutral/grounded conductor for each individual
branch circuit.

B. Install products in accordance with manufacturer's instructions.
C. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other contaminants.
2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.
D. Paralleled Conductors: Install conductors of the same length and terminate in the same manner.
E. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports

and methods approved by the authority having Jurisdiction. Provide independent support from
building structure. Do not provide support from raceways, piping, ductwork, or other systems.
1. Installation Above Suspended Ceilings: Do not provide support from ceiling support system.

Do not provide support from ceiling grid or allow conductors and cables to lay on ceiling
tiles.

2. Installation in Vertical Raceways: Provide supports where vertical rise exceeds permissible
limits.

F. Terminate cables using suitable fittings.

G. Install conductors with a minimum of 12 inches of slack at each outlet.

H. Where conductors arc installed in enclosures for future termination by others, provide a minimum
of 5 feet of slack.

I. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

J. Group or otherwise identify neutral/grounded conductors with associated ungrounded conductors
inside enclosures in accordance with NFPA 70.

K. Make wiring connections using specified wiring connectors.
1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make

splices in conduit bodies or wiring gutters.
2. Remove appropriate amount of conductor insulation for making connections without cutting,

nicking or damaging conductors.
3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides,

and other contaminates. Do not use wire brush on plated connector surfaces.
5. Mechanical Connectors: Secure connections according to manufacturer's recommended

torque settings.
6. Compression Connectors: Secure connections using manufacturer's recommended tools and

dies.

L. Insulate splices and taps that are made with uninsulated connectors using methods suitable for the
application, with insulation and mechanical strength at least equivalent to unspliced conductors.

M. Insulate ends of spare conductors using vinyl insulating electrical tape.
N. Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of integrally

colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

O. Install fircstopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 078400.

P. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

END OF SECTION 260519
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SECTION 260526

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART1 GENERAL

1.1 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground bars.

E. Ground rod electrodes.

F. Ground access wells.

1.2 RELATED REQUIREMENTS

A. Section 096500 - Resilient Flooring: Static control flooring.
B. Section 260519 - Low-Voltage Electrical Power Conductors and Cables: Additional requirements

for conductors for grounding and bonding, including conductor color coding.
C. Section 260553 - Identification for Electrical Systems: Identification products and requirements.
D. Section 264113 - Lightning Protection for Structures.
E. Section 265600 - Exterior Lighting: Additional grounding and bonding requirements for pole-

mounted luminaires.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2007.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2014.
E. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.
2. Coordinate the work with other trades to provide steel reinforcement complying with

specified requirements for concrete-encased electrode.
3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain

direction before proceeding with work.
B. Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding and

'bonding system components.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

Grounding & Bonding
for Electrical Systems

260526 - 1



NHARNG Hillsboro Healing Plant Upgrades June 16. 2020

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product listing.

B. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

D. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical damage.

Bond grounding electrode conductor to metallic raceways at each end with bonding
jumper.

2. Metal Underground Water Pipc(s):
a. Provide connection to underground metal domestic and fire protection (where present)

water service pipe(s) that are in direct contact with earth for at least 10 feet at an
accessible location not more than 5 feet from the point of entrance to the building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufTlcient length to permit removal of
meter without di,sconnecting jumper.

3. Metal Building or Structure Frame:
a. Provide connection to metal building or structure frame effectively grounded in

accordance with NFPA 70 at nearest accessible location.

4. Concrete-Encased Electrode:

a. Provide connection to concrete-encased electrode consisting of not less than 20 feet of
either steel reinforcing bars or bare copper conductor not smaller than 4 AWG embedded
within concrete foundation or footing that is in direct contact with earth in accordance
with NFPA 70.

5. Ground Ring:
a. Provide a ground ring encircling the building or structure consisting of bare copper

conductor not less than 2 AWG in direct contact with earth, installed at a depth of not less
than 30 inches.

b. Where location is not indicated, locate ground ring conductor at least 24 inches outside
building perimeter foundation.

c. Provide connection from ground ring conductor to:
1) Perimeter columns of metal building frame.
2) Ground rod electrodes located as indicated.

Grounding & Bonding
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6. Ground Rod Electrodc(s);
a. Provide three electrodes in an equilateral triangle configuration unless otherwise

indicated or required.
b. Space electrodes not less than 10 feet from each other and any other ground electrode.
c. Where location is not indicated, locate electrode(s) at least 5 feet outside building

perimeter foundation as near as possible to electrical service entrance; where possible,
locate in sofiscape (uncovered) area.

d. Provide ground access well for each electrode.
7. Provide additional ground electrode(s) as required to achieve specified pounding electrode

system resistance.
8. Ground Bar: Provide ground bar, separate from service equipment enclosure, for common

connection point of grounding electrode system bonding jumpers as permitted in NFPA 70.
Connect grounding electrode conductor provided for service-supplied system grounding to
this ground bar.

a. Ground Bar Size: 1/4 by 2 by 12 inches unless otherwise indicated or required.
b. Where ground bar location is not indicated, locate in accessible location as near as

possible to service disconnect enclosure.
c. Ground Bar Mounting Height: 18 inches above finished floor unless otherwise indicated.

9. Ground Riser: Provide common grounding electrode conductor not less than 3/0 AWG for
tap connections to multiple separately derived systems as permitted in NFPA 70.

E. Service-Supplied System Grounding:
1. For each service disconnect, provide grounding electrode conductor to connect neutral

(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

2. For each service disconnect, provide main bonding jumper to connect neutral (grounded) bus
to equipment ground bus where not factory-installed. Do not make any other connections
between neutral (grounded) conductors and ground on load side of service disconnect.

F. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:
1. Provide grounding electrode system for each separate building or structure.
2. Provide equipment grounding conductor routed with supply conductors.
3. . For each disconnecting means, provide grounding electrode conductor to connect equipment

ground bus to grounding electrode system.
4. Do not make any connections and remove any factory-installed jumpers between neutral

(grounded) conductors and ground.
G. Separately Derived System Grounding:

1. Separately derived systems include, but are not limited to:
a. Uninterruptible power supplies (UPS), when configured as separately derived systems.
b. Generators, when neutral is switched in the transfer switch.

2. Provide grounding electrode conductor to connect derived system grounded conductor to
nearest effectively grounded metal building frame. Unless otherwise indicated, make
connection at neutral (grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal
building frame and nearest metal water piping in the area served by the derived system, where
not already used as a grounding electrode for the derived system. Make connection at same
location as grounding electrode conductor connection.

4. Where common grounding electrode conductor ground riser is used for tap connections to
multiple separately derived systems, provide bonding jumper to connect the metal building
frame and metal water piping in the area served by the derived system to the common
grounding electrode conductor.

5. Outdoor Source: Where the source of the separately derived system is located outside the
building or structure supplied, provide connection to grounding electrode at source in
accordance with NFPA 70.

6. Provide system bonding jumper to connect system grounded conductor to equipment ground
bus. Make connection at same location as grounding electrode conductor connection. Do not
make any other connections between neutral (grounded) conductors and ground on load side
of separately derived system disconnect.
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7. Where the source and first disconnecting means are in separate enclosures, provide supply-
side bonding jumper between source and first disconnecting means.

H. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosure's, metallic raceways and boxes, device grounding terminals, and other
normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit raceway.
Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bondingjumpcr.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding Jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:
a. Metal water piping where not already effectively bonded to metal underground water

pipe used as grounding electrode.
b. Metal gas piping.

8. Provide bonding for interior metal air ducts.
9. Provide bonding for metal building frame where not used as a grounding electrode.
10. Provide bonding for metal siding not effectively bonded through attachment to metal building

frame.

I. Communications Systems Grounding and Bonding;
1. Provide intersystem bonding termination at service equipment or metering equipment

enclosure and at disconnecting means for any additional buildings or structures in accordance
with NFPA 70.

2. Provide bonding jumper in raceway from intersystem bonding termination to each
communications room or backboard and provide ground bar for termination.
a. Bonding Jumper Size: 6 AWG, unless otherwise indicated or required.
b. Raceway Size: 3/4 inch unless otherwise indicated or required.
c. Ground Bar Size: 1/4 by 2 by 12 inches unless otherwise indicated or required.
d. Ground Bar Mounting Height: 18 inches above finished floor unless otherwise indicated.

J. Lightning Protection Systems, in Addition to Requirements of Section 264113;
1. Do not use grounding electrode dedicated for lightning protection system for component of

building grounding electrode system provided under this section.
2. Provide bonding of building grounding electrode system provided under this section and

lightning protection grounding electrode system in accordance with NFPA 70 and NFPA 780.
K. Cable Tray Systems: Also comply with Section 260536.
L. Photovoltaic Systems: Also comply with Section 263100.
M. Pole-Mounted Luminaires: Also comply with Section 265600.
N. Static Control Flooring: Provide bonding of static control flooring provided in accordance with

Section 096500.

2.3 GROUNDING AND BONDING COMPONENTS

A. General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.
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B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 260526:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with earth.
2) Use bare copper conductors where directly encased in concrete (not in raceway).

C. Connectors for Grounding and Bonding:
1. Description: Connectors appropriate for the application and suitable for the conductors and

items to be connected; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use exothermic welded connections for underground, concealed

and other inaccessible connections.

a. Exceptions:
1) Use mechanical connectors for connections to electrodes at ground access wells.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.

a. Exceptions:
1) Use exothermic welded connections for connections to metal building frame.

D. Ground Bars:

r. Description: Copper rectangular ground bars with mounting brackets and insulators.
2. Size: As indicated.

3. Holes for Connections: As indicated or as required for connections to be made.
E. Ground Rod Electrodes:

1. Comply with NEMA GR I.
2. Material: Copper-bonded (copper-clad) steel.
3. Size: 3/4 inch diameter by 10 feet length, unless otherwise indicated.
4. Where rod lengths of greater than 10 feet are indicated or otherwise required, sectionalized

ground rods may be used.
F. Ground Access Wells:

1. Description: Open bottom round or rectangular well with access cover for testing and
inspection; suitable for the expected load at the installed location.

2. Size: As required to provide adequate access for testing and inspection, but not less than
minimum size requirements specified.
a. Round Wells: Not less than 8 inches in diameter.

b. Rectangular Wells: Not less than 12 by 12 inches.
3. Depth: As required to extend below frost line to prevent frost upheaval, but not less than 10

inches.

4. Cover: Factory-identified by permanent means with word "GROUND".

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as shown on the drawings.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install grounding and bonding system components in a neat and workmanlike manner in

accordance with NEC A 1.

C. Ground Rod Electrodes: Unless otherwise indicated, in.stall ground rod electrodes vertically.
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.
1. Outdoor Installations: Unless otherwise indicated, install with top of rod 6 inches below

finished grade.

Grounding & Bonding
for Electrical Systems

260526 - 5



NHARNG Hillsboro Heating Plant Upgrades June 16. 2020

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without cutting,

nicking or damaging conductors. Do not remove conductor strands to facilitate insertion into
connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds: Make connections using molds and weld material suitable for the items to
be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque .settings.

5. Compression Connectors: Secure connections using manufacturer's recommended tools and
dies.

E. Identify grounding and bonding system components in accordance with Section 260553.

END OF SECTION 260526
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SECTION 260529

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART1 GENERAL

1.1 SECTION INCLUDES

A. Support and attachment components for equipment, conduit, cable, boxes, and other electrical
work.

1.2 RELATED REQUIREMENTS

A. Section 033000 - Casi-in-Place Concrete: Concrete equipment pads.
B. Section 055000 - Metal Fabrications: Materials and requirements for fabricated metal supports.
C. Section 260534 - Conduit: Additional support and attachment requirements for conduits.
D. Section 260537 - Boxes; Additional support and attachment requirements for boxes.
E. Section 265100 - Interior Lighting: Additional support and attachment requirements for interior

luminaircs.

F. Section 265600 - Exterior Lighting: Additional support and attachment requirements for exterior
luminaires.

1.3 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2015.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2013.

D. MFMA-4 - Metal Framing Standards Publication; 2004.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required for
installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the an angement of supports with ductwork, piping, equipment and other potential
conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has fully

cured in accordance with Section 033000.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
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B. Product Data: Provide manufacturer's standard catalog pages and data sheets for metal channel
(strut) framing systems, non-penetrating rooftop supports, and post-installed concrete and masonry
anchors.

1.6 QUALITY ASSURANCE

A. Comply with NFPA 70.
B. Comply with applicable building code.

PART 2 PRODUCTS

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and hardware

as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be supported
.  Include consideration for vibration, equipment operation, and shock loads where

applicable.
4. Do not use products for applications other than as permitted by NFPA 70 and product listing.
5. Steel Components: Use corrosion resistant materials suitable for the environment where

installed.

a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless otherwise
indicated.

b. Outdoor and Damp or Wet Indoor Locations; Use galvanized steel, stainless steel, or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.
d. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM AI53/A153M.

B. Conduit and Cable Supports: Straps, clamps, etc. suitable for the conduit or cable to be supported.
1. Conduit Straps: One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps: Bolted type unless otherwise indicated.

C. Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported.
D. Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel (strut)

and associated fittings, accessories, and hardware required for field-assembly of supports.
1. Comply with MFMA-4.
2. Channel (Strut) Used as Raceway (only where specifically indicated): Listed and labeled as

complying with UL 5B.
E. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.

I. Minimum Size, Unless Otherwise Indicated or Required:
F. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener
types indicated for the specified applications.

2. Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.
3. Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.
4. Hollow Masonry: Use toggle bolts.
5. Hollow Stud Walls: Use toggle bolts.
6. Wood: Use wood screws.
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7. Plastic and lead anchors are not permitted.
8. Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts specifically

designed to be cast in concrete ceilings, walls, and fioors.
a. Comply with MFMA-4.
b. Channel Material: Use galvanized steel.
c. Minimum Channel Thickness: Steel sheet, 12 gage, 0.1046 inch minimum base metal

thickness.

d. Manufacturer: Same as manufacturer of metal channel (strut) framing system.
9. Post-Installed Concrete and Masonry Anchors: Evaluated and recognized by ICC Evaluation

Service, LLC (ICC-ES) for compliance with applicable building code.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions arc satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install support and attachrhent components in a neat and workmanlike manner in accordance with

NECAI.

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

D. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

E. Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

F. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
G. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
H. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled' from metal channel (strut) to support
equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on hollow
stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations to
provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its
own weight for support.

I. Preset Concrete Inserts: Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

J. Secure fasteners according to manufacturer's recommended torque settings.
K. Remove temporary supports.
L. Identify independent electrical component support wires above accessible ceilings (only where

specifically indicated or permitted) with color distinguishable from ceiling support wires in
accordance with NFPA 70.

END OF SECTION 260529
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SECTION 260534

CONDUIT

PART1 GENERAL

1.1 SECTION INCLUDES

A. Galvanized steel rigid metal conduit {RMC or RGS).
B. Intermediate metal conduit (IMC).
C. Flexible metal conduit (FMC).
D. Liquidtight flexible metal conduit (LFMC).
E. Electrical metallic tubing (EMT).
F. Rigid polyvinyl chloride (PVC) conduit.
F. Conduit fittings.
H. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete: Concrete encasement of conduits.

B. Section 078400 - Fircstopping.
C. Section 260519 - Low-Voltage Electrical Power Conductors and Cables: Metal clad cable (Type

MC), armored cable (Type AC), and manufactured wiring systems, including uses permitted.
D. Section 260526 - Grounding and Bonding for Electrical Systems.

1. Includes additional requirements for fittings for grounding and bonding.
E. Section 260529 - Hangers and Supports for Electrical Systems.
F. Section 260537 - Boxes.

G. Section 260553 - Identification for Electrical Systems: Identification products and requirements.
H. Section 262100 - Low-Voltage Electrical Service Entrance: Additional requirements for electrical

service conduits.

I. Section 271005 - Structured Cabling for Voice and Data - Inside-Plant; Additional requirements
for communications systems conduits.

J. Section 312316 - Excavation.

K. Section 312323 - Fill: Bedding and backfilling.

1.3 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.
B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.
C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (ElMC);

2005.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013.
F. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2003.
G. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2012.
H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.
I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;

2015.

J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

K. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
L. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.
M. UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.
N. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.
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0. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,
Including All Revisions.

P. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.
Q. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

,A. Coordination;
1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including

adjustments for conductor sizes increased for voltage drop.
2. Coordinate the arrangement of conduits with structural members, ductwork, piping,

equipment and other potential conflicts installed under other sections or by others.
3. Verify exact conduit termination locations required for boxes, enclosures, and equipment

installed under other sections or by others.
4. Coordinate the work with other trades to provide roof penetrations that preserve the integrity

of the roofing system and do not void the roof warranty.
5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain

direction before proceeding with work.
B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit is complete
between outlet. Junction and splicing points.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits and

fittings.
C. Project Record Documents: Record actual routing for conduits installed underground, conduits

embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2 PRODUCTS

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated for
the specified applications. Where more than one listed application applies, comply with the most
restrictive requirements. Where conduit type for a particular application is not specified, use
galvanized steel rigid metal conduit.

C. Underground:
1. Under Slab on Grade: Use galvanized steel rigid metal conduit, intermediate metal conduit

(IMC), PVC-coated galvanized steel rigid metal conduit, or rigid PVC conduit.
2. Exterior, Direct-Buried: Use galvanized steel rigid metal conduit, intermediate metallic

conduit (IMC), PVC-coated galvanized steel rigid metal conduit, or rigid PVC conduit.
3. Exterior, Embedded Within Concrete: Use galvanized steel rigid metal conduit, intermediate

metal conduit (IMC), PVC-coated galvanized steel rigid metal conduit, or rigid PVC conduit.
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4. Where rigid polyvinyl (PVC) conduil is provided, transilion to galvanized steel rigid metal
conduit where emerging from underground.

5. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use
galvanized steel rigid metal conduit elbows for bends.

6. Where steel conduit is installed in direct contact with earth where soil has a resistivity of less
than 2000 ohm-centimeters or is characterized as severely corrosive based on soils report or
local experience, use corrosion protection tape to provide supplementary corrosion protection
or use PVC-coated galvanized steel rigid metal conduit.

7. Where steel conduil emerges from concrete into soil, use corrosion protection tape to provide
supplementary corrosion protection for a minimum of 4 inches on either side of where conduit
emerges or use PVC-coated galvanized steel rigid metal conduit.

D. Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or electrical metallic tubing (EMT).

E. Concealed Within Hollow Stud Walls: Use electrical metallic tubing (EMT).

F. Concealed Above Accessible Ceilings: Use electrical metallic tubing (EMT).
G. Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit.
H. Exposed, Interior, Not Subject to Physical Damage: Use electrical metallic tubing (EMT).
I. Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit.

I. Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet, except within electrical and communication rooms or

closets.

J. Exposed, Exterior: Use galvanized steel rigid metal conduit or PVC-coated galvanized steel rigid
metal conduit.

K. Corrosive Locations Above Ground: Use PVC-coated galvanized steel rigid metal conduit or
aluminum rigid metal conduit.

L. Hazardous (Classified) Locations: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), aluminum rigid metal conduil, or PVC-coated galvanized steel rigid metal conduit.

M. Connections to Luminaircs Above Accessible Ceilings: Use flexible metal conduit.
1. Maximum Length: 6 feet.
N. Connections to Vibrating Equipment;

1. Dry Locations: Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit.
3. Maximum Length: 6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

2.3 CONDUIT REQUIREMENTS

A. Electrical Service Conduits: Also comply with Section 262100.
B. Communications Systems Conduits: Also comply with Section 271005.
C. Fittings for Grounding and Bonding: Also comply with Section 260526.
D. Provide all conduit, fittings, supports, and accessories required for a complete raceway sy.stem.
E. Provide products listed, classified, and labeled as suitable for the purpose intended.
F. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits: 3/4 inch (21 mm) trade size.
2. Branch Circuit Homeruns: 3/4 inch (21 mm) trade size.
3. Control Circuits: 1/2 inch (16 mm) trade size.
4. Flexible Connections to Luminaires: 3/8 inch (12 mm) trade size.
5. Underground, Exterior: I inch (27 mm) trade size.

G. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.4 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description: NFPA 70, Type R.MC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

Conduit

260534 - 3



NHARNG Hillsboro Heating Plant Upgrades June 16. 2020

B. Fittings:
!. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled

as complying with UL SMB.
2. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL 1203

for the classification of the installed location.

3. Material: Use steel or malleable iron,

a. Do not use die cast zinc fittings.
4. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.

2.5 INTERMEDIATE METAL CONDUIT (IMC)
A. Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with

ANSI C80.6 and listed and labeled as complying with UL 1242.
B. Fittings:

1. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL SMB.

2. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL 1203
for the classification of the installed location.

3. , Material: Use steel or malleable iron.

a. Do not use die cast zinc fittings.
4. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.

2.6 FLEXIBLE METAL CONDUIT (PMC)
A. Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as

complying with UL 1, and listed for use in classified firestop systems to be used.
B. Fittings:

1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL5MB.

2. Material: Use steel or malleable iron,

a. Do not use die cast zinc fittings.

2.7 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A. Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal

conduit listed and labeled as complying with UL 360.
B. Fittings:

1. Description: Fittings complying with NEMA 1 and listed and labeled as complying with
UL514B.

2. Material: Use steel or malleable iron,

a. Do not use die cast zinc fittings.

2.8 ELECTRICAL METALLIC TUBING (EMT)
A. Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3

and listed and labeled as complying with UL 797.
B. Fittings:

1. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL5MB.

2. Material: Use steel or malleable iron,

a. Do not use die cast zinc fittings.
3. Connectors and Couplings: Use compression (gland) or set-screw type,

a. Do not use indenter type connectors and couplings.
4. Damp or Wet Locations (where permitted): Use fittings listed for use in wet locations.
5. Embedded Within Concrete (where permitted): Use fittings listed as concrete-tight. Fittings

that require taping to be concrete-tight are acceptable.
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2.9 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT
A. Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TO 2

and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees C.

B. Fittings:
1. Manufacturer: Same as manufacturer of conduit to be connected.

2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.

2.10 ACCESSORIES

A. Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil.
1. Substitutions: See Section 016000 - Product Requirements.

B. Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for use with the

conduit to be installed.

C. Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of conduit and
fittings to be installed.

D. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.
E. Sealing Compound for Sealing Fittings: Listed for use with the particular fittings to be installed.
F. Modular Seals for Conduit Penetrations: Rated for minimum of 40 psig; Suitable for the conduits

to be installed.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as shown on drawings.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install conduit in a neat and workmanlike manner in accordance with NECA 1.

C. Install galvanized steel rigid metal conduit (RMC) in accordance wiih NECA 101.
D. Install intermediate metal conduit (IMC) in accordance with NECA 101.
E. install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
F. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated and routing is not shown, determine exact routing

required.
3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.

b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route conduits exposed:
a. Across floors.

b. Across roofs.

c. Across top of parapet walls.
d. Across building exterior surfaces.

6. Conduits installed underground or embedded in concrete may be routed in the shortest
possible manner unless otherwise indicated. Route all other conduits parallel or perpendicular
to building structure and surfaces, following surface contours where practical.

7. Arrange conduit to maintain adequate headroom, clearances, and access.
8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between pull

points.
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9. Arrange conduit to provide no more than 150 feet between pull points.
10. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing

fittings where moisture may collect.
11. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
12. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This includes,

but is not limited to:

a. Heaters.

b. Hot water piping.
c. Flues.

13. Group parallel conduits in the same area together on a common rack.
G. Conduit Support:

1. Secure and support conduits in accordance with'NFPA 70 and Section 260529 using suitable
supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Installation Above Suspended Ceilings: Do not provide support from ceiling support system.
Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

H. Connections and Terminations:

1. Use approved zinc-rich paint or conduit Joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock nuts
for dry locations and raintight hubs for wet locations.

6. Where spare conduits stub up through concrete floors and are not terminated in a box or
enclosure, provide threaded couplings equipped with threaded plugs set flush with finished
floor.

7. Provide insulating bushings or insulated throats at all conduit terminations to protect
conductors.

8. Secure joints and connections to provide maximum mechanical strength and electrical
continuity.

I. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and grade
beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point to

prevent entry of moisture and gases.
6. Provide suitable modular seal where conduits penetrate exterior wall below grade.
7. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.

8. Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and maintain
roof N^rranty. Include proposed locations of penetrations and methods for scaling with
submiltals.

9. Provide metal escutcheon plates for conduit penetrations exposed to public view.
10. Install firestopping to preserve fire resistance fating of partitions and other elements, using

materials and methods specified in Section 078400.
J. Underground Installation:

1. Provide trenching and backfilling in accordance with Section 312316 and Section 312323.

Conduit

260534 -6



NHARNG Hilisboro Heating Plant Upgrades June 16. 2020

2. Minimum Cover, Unless Otherwise Indicated or Required:
a. Underground, Exterior: 24 inches.
b. Under Slab on Grade: 12 inches to bottom of slab.

3. Provide underground warning tape in accordance with Section 260553 along entire conduit
length for service entrance where not concrete-encased.

K. Hazardous (Classified) Locations: Where conduits cross boundaries of hazardous (classified)
locations, provide sealing fittings located as indicated or in accordance with NFPA 70.

L. Conduit Movement Provisions: Where conduits are subject to movement, provide expansion and
expansion/deflection fittings to prevent damage to enclosed conductors or connected equipment.
This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

M. Condensation Prevention: Where conduits cross barriers between areas of potential substantial
temperature differential, provide sealing fitting or approved sealing compound at an accessible
point near the penetration to prevent condensation. This includes, but is not limited to:
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.
3. Where conduits penetrate coolers or freezers.

N. Provide pull string in all empty conduits and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches at each end.

0. Provide grounding and bonding in accordance with Section 260526.

3.3 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.4 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION 260534
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SECTION 260537

BOXES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull boxes.
B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Boxes for hazardous (classified) locations.
D. Floor boxes.

E. Underground boxes/enclosures.

1.2 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete.

B. Section 078400 - Firestopping.
C. Section 083100 - Access Doors and Panels: Panels for maintaining access to concealed boxes.
D. Section 260526 - Grounding and Bonding for Electrical Systems.
E. Section 260529 - Hangers and Supports for Electrical Systems.
F. Section 260534 - Conduit:

1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of bends

between pulling points.
G. Section 260553 - Identification for Electrical Systems: Identification products and requirements.
H. Section 262726 - Wiring Devices:

1. Wall plates.
2. Floor box service fittings.
3. Poke-through assemblies.
4. Additional requirements for locating boxes for wiring devices.

I. Section 271005 - Structured Cabling for Voice and Data - Inside-Plant: Additional requirements
for communications systems outlet boxes.

J. Section 337119 - Electrical Underground Ducts and Manholes: Concrete manholes for electrical
systems.

1.3 REFERENCE STANDARDS

A. NECA I - Standard for Good Workmanship in Electrical Construction; 2010.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NEMA FB I - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2012.
D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013.
E. NEMA OS 2 - Nonmctallic Outlet Boxes, Device Boxes, Covers and Box Supports; 2013.
F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. SCTE 77 - Specification for Underground Enclosure Integrity; 2013.
I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
j. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
K. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.
L. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.
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M. UL SMC - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition,
Including All Revisions.

N. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classified) Locations; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or
other potential obstructions within the dedicated equipment spaces and working clearances for
electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected
conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. installed
under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.

8. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submitial procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for outlet and device

boxes, junction and pull boxes, cabinets and enclosures, floor boxes, and underground
boxes/enclosures.

1. Underground Boxes/Enclosures: Include reports for load testing in accordance with SCTE 77
certified by a professional engineer or an independent testing agency upon request.

C. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Keys for Lockable Enclosures: Two of each different key.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2 PRODUCTS

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by NFPA

70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway system

and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
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4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

5. Provide grounding terminals within boxes where equipment grounding conductors terminate.
B. Outlet and Device Boxes Up to ICQ cubic inches, Including Those Used as Junction and Pull

Boxes;

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
3. Use cast iron boxes or cast aluminum boxes where exposed galvanized steel rigid metal

conduit or exposed intermediate metal conduit (IMC) is used.
4. Use nonmetallic boxes where exposed rigid PVC conduit is used.
5. Use suitable concrete type boxes where flush-mounted in concrete.
6. Use suitable masonry type boxes where flush-mounted in masonry walls.
7. Use raised covers suitable for the type of wall construction and device configuration where

required.
8. Use shallow boxes where required by the type of wall construction.
9. Do not use "through-wall" boxes designed for access from both sides of wall.
10. Sheet-Steel Boxes; Comply with NEMA OS 1, and list and label as complying with UL

514A.

11. Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL
514A; furnish with threaded hubs.

12. Nonmetallic Boxes: Comply with NEMA OS 2, and list and label as complying with UL
5140.

13. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and weight
of load to be supported; furnished with fixture stud to accommodate mounting of luminairc
where required.

14. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes.

15. Minimum Box Size, Unless Otherwise Indicated:

a. Wiring Devices (Other Than Communications Systems Outlets): 4 inch square by 1-1/2
inch deep (100 by 38 mm) trade size.

b. Communications Systems Outlets: 4 inch square by 2-1/8 inch (100 by 54 mm) trade
size.

c. Ceiling Outlets: 4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm) trade
size.

16. Wall Plates: Comply with Section 262726.
C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL
508A.

2. NEMA 250 Environment Type, Unless Otherwise Indicated:
3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:

a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels: Painted steel, removable.
c. Terminal Blocks: Provide voltage/current ratings and terminal quantity suitable for

purpose indicated, with 25 percent spare terminal capacity.
D. Boxes for Hazardous (Classified) Locations: Listed and labeled as complying with UL 1203 for

the classification of the installed location.

E. Floor Boxes:

1. Description: Floor boxes compatible with floor box service fittings provided in accordance
with Section 262726; with partitions to separate multiple services; furnished with all
components, adapters, and trims required for complete installation.

2. Use cast iron floor boxes within slab on grade.
3. Metallic Floor Boxes: Fully adjustable (with integral means for leveling adjustment prior to

and after concrete pour).
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4. Manufacturer: Same as manufacturer of floor box service fittings.
F. Underground Boxes/Enclosures:

1. Description: In-ground, open bottom boxes furnished with flush, non-skid covers with legend
indicating type of service and stainless steel tamper resistant cover bolts.

2. Size: As indicated on drawings.
3. Depth: As required to extend below frost line to prevent frost upheaval, but not less than 12

inches.

4. Provide logo on cover to indicate type of service.
5. Applications:

a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate Vehicular
Traffic: Use polymer concrete enclosures, with minimum SCTE 77, Tier 8 load rating.

b. Parking Lots, in Areas Subject Only To Occasional Nondeliberate Vehicular Traffic:
Use polymer concrete enclosures, with minimum SCTE 77, Tier 15 load rating.

c. Do not use polymer concrete enclosures in areas subject to deliberate vehicular traffic.
6. Polymer Concrete Underground Boxes/Enclosures: Comply with SCTE 77.

a. Combination fiberglass/polymer concrete boxes/enclosures are acceptable.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as shown on drawings.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where

applicable, NECA 130, including mounting heights specified in those standards where mounting
heights are not indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions
and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.
E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are indicated

or permitted.
H. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 083100 as
required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices: Comply with Section 262726.
b. Communications Systems Outlets: Comply with Section 271005.

4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location at

difTereni mounting heights, install along a common vertical center line.
7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated.
8. Acoustic-Rated Walls; Do not install flush-mounted boxes on opposite sides of walls back-

to-back; provide minimum 24 inches horizontal separation.
9. Fire Resistance Rated Walls: Install flush-mounted boxes such that the required fire

resistance will not be reduced.
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a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide
minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square inches or such that the
total aggregate area of openings exceeds 100 square inches for any 100 square feet of
wall area.

10. Locate junction and pull boxes as indicated, as required to facilitate installation of conductors,
and to limit conduit length and/or number of bends between pulling points in accordance with
Section 260534.

11. Locate Junction and pull boxes in the following areas, unless otherwise indicated or approved
by the Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.

d. Mechanical equipment rooms.
I. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 260529 using suitable
supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other than
boxes used for fixture support) supported by threaded conduit connections in accordance with
NFPA 70. Do not provide support from piping, ductwork, or other systems.

3. Installation Above Suspended Ceilings: Do not provide support from ceiling grid or ceiling
support system.

4. Use far-side support to secure flush-mounted boxes supported from single stud in hollow stud
walls. Repair or replace supports for boxes that permit excessive movement.

J. Install boxes plumb and level.
K. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so that
front edge of box or associated raised cover is not set back from finished surface more than
1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or associated
raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the edge
of the box.

L. Install boxes as required to preserve insulation integrity.
M. Metallic Floor Boxes; Install box level at the proper elevation to be flush with finished floor.
N. Nonmetallic Floor Boxes: Cut box flush with finished floor after concrete pour.
0. Underground Boxes/Enclosures;

1. Install enclosure on gravel base, minimum 6 inches deep.
2. Flush-mount enclosures located in concrete or paved areas.
3. Mount enclosures located in landscaped areas with top at I inch above finished grade.
4. Install additional bracing inside enclosures in accordance with manufacturer's instructions to

minimize box sidewall deflections during backfilling. Backfill with cover bolted in place.
P. Install firestopping to preserve fire resistance rdting of partitions and other elements, using

materials and methods specified in Section 078400.
Q. Close unused box openings.
R. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.
S. Provide grounding and bonding in accordance with Section 260526.
T. Identify boxes in accordance with Section 260553.

3.3 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
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3.4 PROTECTION

A. Immedialcly after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION 260537
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SECTION 260553

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART1 GENERAL

1.1 RELATED REQUIREMENTS

A. Section 099113 - Exterior Painting.
B. Section 099123 - Interior Painting.
C. Section 260519 - Low-Voltage Electrical Power Conductors and Cables: Color coding for power

conductors and cables 600 V and less; vinyl color coding electrical tape.
D. Section 260536 ■ Cable Trays for Electrical Systems: Additional identification requirements for

cable tray systems.

E. Section 260573 - Power System Studies: Arc flash hazard warning labels.
F. Section 262726 - Wiring Devices - Lutron: Device and wallplatc finishes; factory prc-marked

wallplates.

G. Section 263100 - Photovoltaic Collectors: Additional identification requirements for photovoltaic
systems.

H. Section 271005 - Structured Cabling for Voice and Data - Inside-Plant: Identification for
communications cabling and devices.

1.2 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2015.
E. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.3 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for each product.

1.4 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2 PRODUCTS

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment;
1. Use identification nameplatc to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
■  a. Switchgear:

1) Identify ampere rating.
2) Identify voltage and phase.

identification for
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3) Identify power source and circuit number. Include location when not within sight of
equipment.

4) Use identification nameplate to identify main and tie devices.
5) Use identification nameplate to identify load(s) served for each branch device. Do

not identify spares and spaces.
b. Switchboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight of

equipment.
4) Use identification nameplate to identify main overcurrent protective device.
5) Use identification nameplate to identify load(s) served for each branch device. Do

not identify spares and spaces.
c. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight of

equipment.
4) Identify main overcurrent protective device. Use identification label for panelboards

with a door. For power distribution panelboards without a door, use identification
nameplate.

5) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces using pencil.

6) For power panelboards without a door, use identification nameplate to identify
load{s) served for each branch device. Do not identify spares and spaces.

d. Enclosed switches, circuit breakers, and motor controllers;
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within sight of

equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

e. Time Switches:

1) Identify load(s) served and associated circuits controlled. Include location.
f. Transfer Switches:

1) Identify voltage and phase.
2) Identify power source and circuit number for both normal power source and standby

power source. Include location when not within sight of equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

g. Electricity Meters:
I) Identify load(s) metered.

2. Service Equipment:
a. Use identification nameplate to identify each service disconnecting means.
b. For buildings or structures supplied by more than one service, or any combination of

branch circuits, feeders, and services, use identification nameplate or means of
identification acceptable to authority having jurisdiction at each service disconnecting
means to identify all other services, feeders, and branch circuits supplying that building
or structure. Verify format and descriptions with authority having jurisdiction.

c. Use identification label at each piece of service equipment to identify the available fault
current and the date calculations were performed.

3. Emergency System Equipment:
a. Use identification nameplate or voltage marker to identify emergency system equipment

in accordance with NFPA 70.

b. Use identification nameplate at each piece of service equipment to identify type and
location of on-site emergency power sources.

c. Use identification nameplate to identify emergency operating instructions for emergency
system equipment.

4. Use voltage marker to identify highest voltage present for each piece of electrical equipment.

Identification for
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5. Use idenlification label to identify overcurrent protective devices for branch circuits serving
fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

6. Use field-painted floor markings, floor marking tape, or warning labels to identify required
equipment working clearances where indicated or where required by the authority having
jurisdiction.
a. Field-Painted Floor Markings: Alternating black and white stripes, 3 inches wide,

painted in accordance with Section 099123 and 099113.
7. Arc Flash Hazard Warning Labels: Comply with Section 260573.
8. Arc Flash Hazard Warning Labels: Use warning labels to identify arc flash hazards for

electrical equipment, such as switchboards, panelboards, industrial control panels, meter
socket enclosures, and motor control centers that are likely to require examination,
adjustment, servicing, or maintenance while energized.
a. Minimum Size: 3.5 by 5 inches.
b. Legend: Include orange header that reads "WARNING", followed by the word message

"Arc Flash and Shock Hazard; Appropriate PFE Required; Do not operate controls or
open covers without appropriate personal protection equipment; Failure to comply may
result in injury or death; Refer to NFPA 70E for minimum PPE requirements" or
approved equivalent.

9. Use warning signs to identify electrical hazards for entrances to all rooms and other guarded
locations that contain exposed live parts operating at 600 V nominal or less with the word
message "DANGER; Electrical hazard; Authorized personnel only" or approved equivalent.

10. Use warning labels, identification nameplates, or identification labels to identify electrical
hazards for equipment where multiple power sources are present with the word message
"DANGER; Hazardous voltage; Multiple power sources may be present; Disconnect all
electric power including remote disconnects before servicing" or approved equivalent.

B. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less: Comply with Section 260519.
2. Identification for Communications Conductors and Cables: Comply with Section 271005.
3. Use identification nameplate or identification label to identify color code for ungrounded and

grounded power conductors inside door or enclosure at each piece of feeder or branch-circuit
distribution equipment when premises has feeders or branch circuits served by more than one
nominal voltage system.

4. Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:
a. Within boxes when more than one circuit is present.

5. Use wire and cable markers to identify connected grounding electrode system components for
grounding electrode conductors.

6. Use underground warning tape to identify direct buried cables.
C. identification for Raceways:

1. Use voltage markers to identify highest voltage present for accessible conduits at maximum
intervals of 20 feet.

2. Use voltage markers or color-coded bands to identify systems other than normal power
system for accessible conduits at maximum intervals of 20 feet.
a. Color-Coded Bands: Use field-painting or vinyl color coding electrical tape to mark

bands 3 inches wide.

1) Color Code:
(a) Emergency Power System; Red.
(b) Fire Alarm System: Red.

2) Field-Painting: Comply with Section 099123 and 099113.
3) Vinyl Color Coding Electrical Tape: Comply with Section 260519.

3. Use identification labels, handwritten text using indelible marker, or plastic marker tags to
identify spare conduits at each end. Identify purpose and termination location.

4. Use underground warning tape to identify underground raceways.
5. Use voltage markers to identify highest voltage present for wireways at maximum intervals of

20 feet.

Identification for
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D. Identiflcalion for Boxes:

1. Use voltage markers to identify highest voltage present.
2. Use voltage markers or color coded boxes to identify systems other than normal power

system.

a. Color-Coded Boxes: Field-painted in accordance with Section 099123 and 099113 per
the same color code used for raceways.
1) Fire Alarm System: Red.

3. Use identification labels or handwritten text using indelible marker to identify circuits
enclosed.

a. For exposed boxes in public areas, use only identification labels.
E. Identification for Devices:

1. Identification for Communications Devices: Comply with Section 271005.
2. Wiring Device and Wallplate Finishes: Comply with Section 262726.
3. Factory Pre-Marked Wallplates: Comply with Section 262726.

4. Use identification label to identify fire alarm system devices.
a. For devices concealed above suspended ceilings, provide additional identification on

ceiling tile below device location.
5. Use identification label or engraved wallplate to identify serving branch circuit for all

receptacles.
a. For receptacles in public areas or in areas as directed by Architect, provide identification

on inside surface of wallplate.
6. Use identification label or engraved wallplate to identify load controlled for wall-mounted

control devices controlling loads that are not visible from the control location and for multiple
wall-mounted control devices installed at one location.

F. Identification for Luminaires:

I. Use permanent red dot on luminaire frame to identify luminaires connected to emergency
power system.

G. Identification for Photovoltaic Systems: Comply with Section 263100

2.3 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Materials:

a. Indoor Clean, Dry Locations: Use plastic nameplates.
b. Outdoor Locations: Use plastic, stainless steel, or aluminum nameplates suitable for

exterior use.

2. Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-conductive
phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
a. Exception: Provide minimum thickness of 1/8 inch when any dimension is ̂ eater than 4

inches.

3. Stainless Steel Nameplates: Minimum thickness of 1/32 inch; engraved or laser-etched text.
4. Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch; engraved or laser-etched

text.

5. Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1 inch high;
Four, located at comers for larger sizes.

B. Identification Labels:

1. Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

a. Use only for indoor locations.
2. Text: Use factory pre-prinied or machine-printed text. Do not use handwritten text unless

otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size: 1 inch by 2.5 inches.
2. Legend:

a. System designation where applicable:
1) Emergency Power System: Identify with text "EMERGENCY".
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2) Fire Alarm System: Identily with text "FIRE ALARM".
b. Equipment designation or other approved description.
c. Other information as indicated.

3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. System Designation: 1 inch.
b. Equipment Designation: 1/2 inch.
c. Other Information: 1/4 inch.

d. Exception: Provide minimum text height of 1 inch for equipment located more than 10
feel above floor or working platform.

5. Color:

a. Normal Power System; White text on black background.
b. Emergency Power System; White text on red background.
c. Fire Alarm System: White text on red background.

D. Format for General Information and Operating Instructions:
1. Minimum Size: 1 inch by 2.5 inches.
2. Legend: Include information or instructions indicated or as required for proper and safe

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height: 1/4 inch.
5. Color: Black text on while background unless otherwise indicated.

E. Format for Caution and Warning Messages:
1. Minimum Size: 2 inches by 4 inches.
2. Legend: Include information or instructions indicated or as required for proper and safe

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height: 1/2 inch.
5. Color: Black text on yellow background unless otherwise indicated.

F. Format for Receptacle Identification:
1. Minimum Size: 3/8 inch by 1.5 inches.
2. Legend: Power source and circuit number or other designation indicated,
a. Include voltage and phase for other than 120 V, single phase circuits.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height: 3/16 inch.
5. Color: Black text on clear background.

G. Format for Control Device Identification:

1. Minimum Size: 3/8 inch by 1.5 inches.
2. Legend: Load controlled or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height: 3/16 inch.
5. Color: Black text on clear background.

H. Format for Fire Alarm Device Identification:

1. Minimum Size: 3/8 inch by 1.5 inches.
2. Legend: Designation indicated and device zone or address.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height: 3/16 inch.
5. Color: Red text on white background.

2.4 WIRE AND CABLE MARKERS

A. Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split
sleeve type markers suitable for the conductor or cable to be identified.

B. Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable ties.
C. Legend: Power source and circuit number or other designation indicated.
D. Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.

Identification for
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1. Do not use handwritten text.

E. Minimum Text Height; 1/8 inch.
F. Color: Black text on while background unless otherwise indicated.

2.5 VOLTAGE MARKERS

A. Markers for Conduits: Use factory pre-prinled self-adhesive vinyl, self-adhesive vinyl cloth, or
vinyl snap-around type markers.

B. Markers for Boxes and Equipment Enclosures: Use factory pre-printed self-adhesive vinyl or self-
adhesive vinyl cloth type markers.

C. Minimum Size;

1. Markers for Equipment; 1 1/8 by 4 1/2 inches.
2. Markers for Conduits: As recommended by manufacturer for conduit size to be identified.
3. Markers for Pull Boxes: 1 1/8 by 4 1/2 inches.
4. Markers for Junction Boxes: 1/2 by 2 1/4 inches.

D. Legend:
1. Markers for Voltage Identification: Highest voltage present.
2. Markers for System Identification:

a. Emergency Power System: Text "EMERGENCY".
E. Color: Black text on orange background unless otherwise indicated.

2.6 UNDERGROUND WARNING TAPE

A. Materials: Use non-detectable type polyethylene tape suitable for direct burial, unless otherwise
indicated.

1. Exception: Use foil-backed detectable type tape where required by serving utility or where
directed by Owner.

B. Non-detectable Type Tape: 6 inches wide, with minimum thickness of 4 mil.
C. Foil-backed Detectable Type Tape: 3 inches wide, with minimum thickness of 5 mil, unless

otherwise required for proper detection.
D. Legend: Type of service, continuously repeated over full length of tape.
E. Color:

1. Tape for Buried Power Lines: Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines: Black text on orange background.

2.7 FLOOR MARKING TAPE

A. Floor Marking Tape for Equipment Working Clearance Identification: Self-adhesive vinyl or
polyester tape with overlaminate, 3 inches wide, with alternating black and white stripes.

2.8 WARNING SIGNS AND LABELS

A. Comply with ANSI Z535.2 or ANSI 2535.4 as applicable.
B. Warning Signs:

1. Materials:

a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-adhesive vinyl
signs.

b. Outdoor Locations: Use factory pre-printed rigid aluminum signs.
2. Rigid Signs: Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size: 7 by 10 inches unless otherwise indicated.

C. Warning Labels:
1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heal, and abrasion resistant; produced using
materials recognized to UL 969..
a. Do not use labels designed to be completed using handwritten text.

2. Machine-Printed Labels: Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size; 2 by 4 inches unless otherwise indicated.
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PARTS EXECUTION

3.1 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows;
1. Surface-Mounted Equipment: Enclosure front.
2. Flush-Mounted Equipment; Inside of equipment door.
3. Free-Standing Equipment; Enclosure front; also enclosure rear for equipment with rear

access.

4. Elevated Equipment; Legible from the floor or working platform.
5. Branch Devices; Adjacent to device.
6. Interior Components; Legible from the point of access.

7. Conduits; Legible from the floor.
8. Boxes; Outside face of cover.

9. Conductors and Cables; Legible from the point of access.
10. Devices; Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior

surfaces using self-adhesive backing or epoxy cement.
1. Do not use adhesives on exterior surfaces except where substrate can not be penetrated.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Install underground warning tape above buried lines with one tape per trench at 3 inches below

finished grade.
G. Secure rigid signs using stainless steel screws.
H. Mark all handwritten text, where permitted, to be neat and legible.

END OF SECTION 260553
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SECTION 262717

EQUIPMENT WIRING

PART1 GENERAL

1.1 SECTION INCLUDES

A. Electrical connections to equipment.

1.2 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 260534 - Conduit.

C. Section 260537 - Bo.xcs.

D. Section 262726 - Wiring Devices.
E. Section 262818 - Enclosed Switches.

1.3 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010).
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination;

1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

2. Determine connection locations and requirements.

1.5 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
B. Products: Listed, classified, and labeled as suitable for the purpose intended.
C. Product Listing Organization Qualifications: An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
Jurisdiction.

PART 2 PRODUCTS

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MATERIALS

A. Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for equipment.
1. Colors: Conform to NEMA WD 1.

2. Cord Construction: NFPA 70, Type SO, multiconductor flexible cord with identified
equipment grounding conductor, suitable for use in damp locations.

3. Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit
overcurrcnt protection.

B. Disconnect Switches: As specified in Section 262818 and in individual equipment sections.

Equipment Wiring
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C. Wiring Devices: As specified in Section 262726.
D. Flexible Conduit: As specified in Section 260534.
E. Wire and Cable: As specified in Section 260519.
F. Boxes: As specified in Section 260537.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.2 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.
B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit

with watertight connectors in damp or wet locations.
C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures

encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.
F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment

connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.
I. Install interconnecting conduit and wiring between devices and equipment to complete equipment

wiring requirements.
J. Coolers and Freezers: Cut and seal conduit openings in freezer and cooler walls, floor, and

ceilings.

END OF SECTION 262717
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SECTION 262726

WIRING DEVICES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Wall switches.

B. Wall dimmers. i

C. Receptacles.
D. Wall plates.

E. Floor box service fittings.
F. Poke-through assemblies.

1.2 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables: Manufactured wiring
systems for use with access floor boxes with compatible prc-wired connectors.

B. Section 260526 - Grounding and Bonding for Electrical Systems.
C. Section 260537 - Boxes.

D. Section 260553 - Identification for Electrical Systems: Identification products and requirements.
E. Section 260923 - Lighting Control Devices: Devices for automatic control of lighting, including

occupancy sensors and in-wall time switches.
F. Section 262717 - Equipment Wiring: Cords and plugs for equipment.
G. Section 271005 - Structured Cabling for Voice and Data - Inside-Plant: Voice and data jacks.

1.3 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; Federal Specification;
Revision G, 2001.

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification);
Federal Specification; Revision F, 1999.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
D. NEMA WD I - General Color Requirements for Wiring Devices; 1999 (R 2010).
E. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
H. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

I. UL 5I4D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All
Revisions.

J. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.
K. UL 1310 - Class 2 Power Units; Current Edition, Including All Revisions.
L. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.
M. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirentents of actual
equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door swings.
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4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

5. Coordinate the core drilling of holes for poke-through assemblies with the work covered
under other sections.

6. Notify Architect of any conflicts or deviations from the contract documents to obtain direction
prior to proceeding with work.

B. Sequencing:
I. Do not install wiring devices until final surface finishes and painting are complete.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and

configurations.
I. Surge Protection Receptacles: Include surge current rating, voltage protection rating (VPR)
' for each protection mode, and diagnostics information.

C. Project Record Documents: Record actual installed locations of wiring devices.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
B. Products: Listed, classified, and labeled as suitable for the purpose intended.
C. Product Listing Organization Qualifications: An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MANUFACTURERS

A. Hubbell Incorporated; : www.hubbell-wiring.com.
B. Leviton Manufacturing Company, Inc; : www.leviton.com.
C. Lutron Electronics Company, Inc; : www.lutron.com.
D. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us
E. Substitutions: See Section 016000 - Product Requirements.
F. Source Limitations: Where possible, provide products for each type of wiring device produced by

a single manufacturer and obtained from a single supplier.
G. Source Limitations: Where wall controls are furnished as part of lighting control system, provide

accessory matching receptacles and wallplates by the same manufacturer in locations indicated.

2.3 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere

rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles

installed outdoors or in damp or wet locations.
D. Provide tamper resistant receptacles for receptacles installed in guest rooms.
E. Provide GFCI protection for receptacles installed within 6 feet of sinks.
F. Provide GFCI protection for receptacles installed in kitchens.
G. Provide GFCI protection for receptacles serving electric drinking fountains.
H. Unless noted otherwise, do not use combination switch/receptacle devices.

Wiring Devices
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I. For flush floor service fittings, use tile rings for installations in tile floors.
J. For flush floor service fittings, use carpet flanges for installations in carpeted floors.

2.4 WIRING DEVICE FINISHES

A. Provide wiring device finishes as described below unless otherwise indicated.
B. Wiring Devices, Unless Otherwise Indicated: White with white nylon wall plate.

2.5 WALL SWITCHES

A. Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc; : www.leviton.com.
3. Pass «S: Seymour, a brand of Legrand North America, Inc; : www.legrand.us

B. Wall Switches - General Requirements; AC only, quiet operating, general-use snap switches with
silver alloy contacts, complying with NEMA WD I and NEMA WD 6, and listed as complying
with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings.
1. Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp for

back wiring with separate ground terminal screw.
C. Standard Wall Switches: Industrial specification grade, 20 A, 120/277 V with standard toggle

type switch actuator and maintained contacts; single pole single throw, double pole single throw,
three way, or four way as indicated on the drawings.

D. Pilot Light Wall Switches: Industrial specification grade, 20 A, 120/277 V with red illuminated
standard toggle type switch actuator and maintained contacts; illuminated with load on; single pole
single throw, double pole single throw, three way, or four way as indicated on the drawings.

2.6 WALL DIMMERS

A. Manufacturers:

1. Leviton Manufacturing Company, Inc; : www.leviton.com.
2. Lutron Electronics Company, Inc; Maestro Series: www.lutron.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; ; www.legrand.us

B. Wall Dimmers - General Requirements: O-lOV dimming compatible with the load served

C. Control; Slide control type with separate on/off switch.
D. Provide locator light, illuminated with load ofT.
E. Provide accessory wall switches to match dimmer appearance when installed adjacent to each

other.

2.7 RECEPTACLES

A. Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.coin.
2. Leviton Manufacturing Company, Inc; : www.leviton.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us
4. Substitutions: See Section 016000 - Product Requirements.
5. Source Limitations: Where wall controls are furnished as part of lighting control system,

provide accessory matching receptacles and wallplates by the same manufacturer in locations
indicated.

B. Receptacles - General Requirements: Self-grounding, complying with NEMA WD 1 and NEMA
WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as
indicated on the drawings.
1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for back

wiring with separate ground terminal screw.
2. NEMA configurations specified arc according to NEMA WD 6.

C. Convenience Receptacles:
1. Standard Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA 5-

20R; single or duplex as indicated on the drawings.

Wiring Devices
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2. Weather Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V,
NEMA 5-20R, listed and labeled as weather resistant type complying with UL 498
Supplement SB suitable for installation in damp or wet locations; single or duplex as indicated
on the drawings.

3. Tamper Resistant Convenience Receptacles: Industrial specification grade, 20A, 125V,
NEMA 5-20R, listed and labeled as tamper resistant type; single or duplex as indicated on the
drawings.

D. GFCl Receptacles:
1. GFCl Receptacles - General Requirements: Self-testing, with feed-through protection and

light to indicate ground fault tripped condition and loss of protection; listed as complying with
UL 943, class A.

2. Standard GFCl Receptacles: Industrial specification grade, duplex, 20A, 125V, NEMA 5-
20R, rectangular decorator style.

3. Weather Resistant GFCl Receptacles: Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type
complying with UL 498 Supplement SE suitable for installation in damp or wet locations.

4. Tamper Resistant GFCl Receptacles: Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as tamper resistant type.

E. USB Charging Devices:
1. USB Charging Devices - General Requirements: Listed as complying with UL 1310.

a. Charging Capacity - Two-Port Devices: 2.1 A, minimum.
2. USB Charging/Tamper Resistant Receptacle Combination Devices: Two-port USB charging

device and receptacle, commercial specification grade, duplex, 20A, 125V, NEMA 5-20R,
listed and labeled as tamper resistant type; rectangular decorator style.

F. Surge Protection Receptacles:
1. Surge Protection Receptacles - General Requirements: Listed and labeled as complying with

UL 1449, Type 2 or 3.
a. Energy Dissipation: Not less than 240 J per mode.
b. Protected Modes: L-N, L-G, N-G.
c. UL 1449 Voltage Protection Rating (VPR): Not more than 700 V for L-N, L-G modes

and 1200 V for N-G mode.

d. Diagnostics:
1) Visual Notification: Provide indicator light to report functional status of surge

protection.
2) Audible Notification: Provide switchable audible alarm to report that surge

protection is not functional.
2. Standard Surge Protection Receptacles: Industrial specification grade, duplex, 20A, 125V,

NEMA 5-20R, rectangular decorator style.

2.8 WALL PLATES

A. Manufacturers:

1. Hubbell Incorporated; : www.hubbcll-wiring.com.
2. Leviton Manufacturing Company, Inc; : www.leviton.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us

B. Wall Plates: Comply with UL 514D.
1. Configuration: One piece cover as required for quantity and types of corresponding wiring

devices.

2. Size: Standard; .
3. Screws: Metal with slotted heads finished to match wall plate finish.

C. Nylon Wall Plates: Smooth finish, high-impact thermoplastic.
D. Weatherproof Covers for Wet Locations: Gasketed, cast aluminum, with hinged lockable cover

and corrosion-resistant screws; listed as suitable for use in wet locations while in use with
attachment plugs connected and identified as extra-duty type.

Wiring Devices
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2.9 FLOOR BOX SERVICE FITTINGS

A. Manufacturers:

1. Hubbell Incorporated: : www.hubbell-wiring.com.
2. Thomas & Belts Corporation; : www.tnb.com.
3. Wircmoid, a brand of Legrand North America, Inc; : www.legrand.us
4. Substitutions: See Section 016000 - Product Requirements.

B. Description: Service fittings compatible with floor boxes provided under Section 260537 with
components, adapters, and trims required for complete installation.

C. Flush Floor Service Fittings:
1. Dual Service Flush Combination Outlets:

a. Cover: Rectangular.
b. Configuration:

1) Power: One standard convenience duplex receptacle(s) with duplex flap opening{s).
2) Communications: .
3) Voice and Data Jacks: As specified in Section 271005.

2. Accessories:

a. Tile Rings: Finish to match covers; configuration as required to accommodate specified
covers.

b. Carpet Flanges: Finish to match covers; configuration as required to accommodate
specified covers.

2.10 POKE-THROUGH ASSEMBLIES

A. Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.com.
2. Thomas & Betts Corporation; : www.tnb.com.
3. Wiremold, a brand of Legrand North America, Inc; : www.legrand.us
4. Substitutions: See Section 016000 - Product Requirements.

B. Description: Assembly comprising floor service fitting, poke-through component, fire stops and
smoke barriers, and junction box for conduit termination; fire rating listed to match fire rating of
floor and suitable for floor thickness where installed.

C. Flush Floor Service Fittings:
1. Single Service Flush Convenience Receptacles;

a. Configuration: One standard convenience duplex receptacle{s) with duplex flap
opening(s).

2. Dual Service Flush Combination Outlets:

a. Cover: Hinged door(s).
b. Configuration:

1) Power: One standard convenience duplex rcceptacle(s).
2) Communications: .
3) Voice and Data Jacks: As specified in Section 271005.

3. Accessories:

a. Closure Plugs: Size and fire rating as required to seal unused core hole and maintain fire
rating of floor.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.

Wiring Devices
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F. Verify thai conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION

A. Provide extension rings to bring outiet.boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where

applicable, NECA 130, including mounting heights specified in those standards unless otherwise
indicated.

B. Coordinate locations of outlet boxes provided under Section 260537 as required for installation of
wiring devices provided under this section.
1. Mounting Heights: Unless otherwise indicated, as follows:

a. Wall Switches: 48 inches above finished floor.

b. Wall Dimmers: 48 inches above finished floor.

c. Receptacles: 18 inches above finished floor or 6 inches above counter unless otherwise
indicated.

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
3. Where multiple receptacles, wall switches, or wall dimmers are installed at the same location

and at the same mounting height, gang devices together under a common wall plate.
4. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of door

frame. Where locations are indicated otherwise, notify Architect to obtain direction prior to
proceeding with work.

5. Locate rcccptacle(s) for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent devices

exceeds 300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not connect
more than one conductor to wiring device terminals.

P. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment
grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.
J. Install wall switches with OFF position down.
K. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as

instructed by manufacturer.
L. Do not share neutral conductor on branch circuits utilizing wall dimmers.
M. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.
N. Install wall plates to fit completely flush to wall with no gaps and rough opening completely

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

0. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

P. Install poke-through closure plugs in each unused core holes to maintain fire rating of floor.

3.4 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

Wiring Devices
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B. Inspect each wiring device for damage and defects.
C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify

proper operation.
D. Test each receptacle to verify operation and proper polarity.
E. Test each GFCl receptacle for proper tripping operation according to manufacturer's instructions.
F. Inspect each surge protection receptacle to verify surge protection is active.
G. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.5 ADJUSTING

A. Adjust devices and wall plates to be flush and level.
B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by Architect.

3.6 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION 262726
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SECTION 262818

ENCLOSED SWITCHES

PART1 GENERAL

1.1 SECTION INCLUDES

A. Enclosed safely switches.

1.2 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems: identification products and requirements.
D. Section 260573 - Power System Studies: Additional criteria for the selection of equipment and

associated protective devices specified in this section.
E. Section 262813 - Fuses.

P. Section 262913 - Enclosed Controllers: Manual motor controllers.

G. Section 263600 - Transfer Switches: Automatic and non-automatic switches listed for use as

transfer switch equipment.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2013.

E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

H. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades. Avoid placement of ductwork, piping, equipment, or
other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the conductors
to be installed.

4. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for enclosed

switches and other installed components and accessories.

Enclosed Switches
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C. Shop Drawings: Indicate outline and suppon point dimensions, voltage and current ratings, short
circuit current ratings, conduit entry locations, conductor terminal information, and installed
features and accessories.

D. Project Record Documents: Record actual locations of enclosed switches.

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.

1.8 FIELD CONDITIONS

A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and after
installation of enclosed switches.

PART 2 PRODUCTS

2.1 SUBSTITUTIONS

A. Materials shall be as specified herein, except consideration shall be given to other products that
meet or exceed those specified if requested five (5) business days prior to the date of bid opening
in accordance with Section 016000, Product Requirements.

2.2 MANUFACTURERS

A. Eaton Corporation; : www.eaton.com.
B. General Electric Company; : www.geindustrial.com.
C. Schneider Electric; Square D Products; : www.schneider-electric.us.
D. Siemens Industry, Inc; : www.usa.siemens.com.
E. Substitutions: See Section 016000 - Product Requirements.
F. Source Limitations: Furnish enclosed switches and associated components produced by the same

manufacturer as the other electrical distribution equipment used for this project and obtained from
a single supplier.

2.3 ENCLOSED SAFETY SWITCHES

A. Description: Quick-make, quick-break enclosed safety switches listed and labeled as complying
with UL 98; heavy duty; ratings, configurations, and features as indicated on the drawings.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude: Less than 6,600 feet.

2. Ambient Temperature: Between -22 degrees F and 104 degrees F.
D. Horsepower Rating: Suitable for connected load.
E. Voltage Rating: Suitable for circuit voltage.
F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent
protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as determined by short circuit study performed
in accordance with Section 260573.

2. Minimum Ratings:
a. Switches Protected by Class H Fuses: 10,000 nns symmetrical amperes.

Enclosed Switches
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b. Heavy Duty Single Throw Switches Protected by Class R, Class J, Class L, or Class T
Fuses: 200,000 rms symmetrical amperes.

G. Provide with switch blade contact position that is visible when the cover is open.
H. Fuse Clips for Fusible Switches: As required to accept fuses indicated.

1. Where NEMA Class R fuses are installed, provide rejection feature to prevent installation of
fuses other than Class R.

I. Conductor Terminations: Suitable for use with the conductors to be installed.

J. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is
required, with a suitable lug for terminating each neutral conductor.

K. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug
for terminating each equipment grounding conductor.

L. Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following

installation locations:

2. Finish for Painted Steel Enclosures: Manufacturer's standard, factory applied grey unless
otherwise indicated.

M. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

N. Heavy Duty Switches:
1. Comply with NEMA KS I.
2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.

3. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.
a. Provide means for locking handle in the ON position where indicated.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed safety switches.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install enclosed switches in accordance with manufacturer's instructions.

B. Install enclosed switches securely, in a neat and workmanlike manner in accordance with NECA
1.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions
and NFPA 70.

D. Provide required supports in accordance with Section 260529.
E. Install enclosed switches plumb.
F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

switches such that the highest position of the operating handle does not exceed 79 inches above
the floor or working platform.

G. Provide grounding and bonding in accordance with Section 260526.
H. Provide fuses complying with Section 262813 for fusible switches as indicated or as required by

equipment manufacturer's recommendations.
I. Identify enclosed switches in accordance with Section 260553.

3.3 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.

Enclosed Switches
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C. Perform inspections and tests listed in NET A ATS, Section 7.5.1.1.
D. Correct deficiencies and replace damaged or defective enclosed safety switches or associated

components.

3.4 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque
settings.

3.5 CLEANING

' A. Clean dirt and debris from switch enclosures and components according to manufacturer's
Instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION 262818

Enclosed Switches
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STATE OF NEW HAMPSHIRE

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES

EXHIBIT B ATTACHMENT 2

HILLSBORO BOILER REPLACEMENT DRAWINGS

Contractor clearly understands Hillsboro Boiler Replacement drawings and will meet all
requirement within these attached document.

Pagelofl Initials:

Date:
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STATE OF NEW HAMPSHIRE

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES

EXHIBIT C, P37 AGREEMENT

THE CONTRACT PRICE, METHOD OF PAYMENT AND TERMS OF PAYMENT

SUBJECT: HILLSBORO BOILER REPLACEMENT

Hiilsboro Readiness Center

140 West Main Street

HiUsboro, New Hampshire 03224

The Contract Price

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES will pay the
contractor a maximum total of $179,963.00. This amount shall not be exceeded without issuance

of an amendment to this agreement and approval by the Governor and Executive Council of the
State of New Hampshire.

The undersigned, having carefully examined the specifications for the referenced services,
hereby proposes to furnish all materials and to perform all work for the above-captioned project
in strict accordance with said specifications for the following price amount.

Contract price; $ 159,963.00

Allowance for urvforeseen conditions

And/or owner-initiated changes: $ 20.000

Total contract price: $ 179,963.00

Terms and Method of Payment

1. The Department will manifest payments to the Contractor each calendar month on the basis
of duly certified and approved estimate of the work performed during the preceding period.
In preparing estimates, the material delivered on the site and any preparatory work done
may be taken into consideration.

2. At least ten (10) days before the end of the billing period, the Contractor shall submit to the
Department an itemized Requisition for Payment, supported by such data substantiating the
Contractor's right to payment as the Department may require. If payment is to be made on
account of materials or equipment not incorporated in the work, but delivered and suitably

Page 1 of 3 Initials:
Date:



stored at the site, such payment shall be conditional upon submission by the Contractor of
bills of sale or such other procedure satisfactory to the Department to establish the State's
title to such materials or equipment or otherwise protect the State's interest including
applicable insurance.

3. Immediately upon receipt of the Department Approved Monthly Requisition for Payment,
Contractor shall post same at the Contractor's Field Office or project site in a location where
Subcontractors and Suppliers have clear access.

4. A five (5) percent retainage of the value of the work performed on each partial estimate will
be deducted and retained by the Department until after completion of the entire Contract in
an acceptable manner. The balance remaining after the specified percentage has been
retained, less all previous payments, will be certified for payment on each partial estimate.

5. Within thirty (30) days after acceptance, the Department shall pay to the Contractor the
amount of the Contract less all prior payments. All prior payments and estimates, including

, those relative to extra work, shall be subject to correction by this payment, which is
throughout this Contract called the Final Payment.

6. Retainage will be released at Final Payment.
a After the Certificate of Substantial Completion has been issued, upon written

application by the Contractor and with the approval of the Surety, the Department
may release a portion of the retained amount.

7. Payment for Material on Hand:

a. Partial payments are made for materials to be incorporated in the Work, provided the
materials meet the requirements of the Contract and are delivered on, or in the
vicinity of, the Project site and stored in acceptable places. Partial payments will not
exceed 90 percent of the Contract unit price for the item or the amount supported by
copies of paid invoices, freight bills, or other supporting documents required by the
Department. The quantity j)aid will not exceed the corresponding quantity estimate
in the Contract. No partial payment will be made on living or perishable materials
until incorporated in the Work.

b. When material payments exceed $ 100,000 or 10 percent (10%) of the total contract
amount, whichever is less, notarized copies of paid invoices or copies of canceled
checks for all such materials must be submitted to the Department within 45 days of
the end date of the estimate on which the material allowance was paid. Failure to
provide such documentation will result in the deduction of such material allowance

from future estimates until documentation is provided.

c. All material and work covered by partial payments made shall thereupon become the
sole property of the Department, but this provision shall not be construed as

Page 2 of 3 Initials: >
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relieving the Contractor of the sole responsibility of all materials and work upon
which payments have been made or the restoration of any damaged work or as a

waiver of the right of the State to require the ftilfillment of all the terms of the
Contract.

8. Payment for Material not on hand:

a. The Department will not pay for products and or materials that have not been
delivered and stored properly on the construction site.

9. Release of Claims:

a. Neither the final payment nor any part of the retained percentage shall become due

until the Contractor shall deliver a complete release of all claims arising under and

by virtue of this Contract, including claims for all Subcontractors and suppliers of
either materials or labor, plus a release of the Contract Bond and a statement that all
Subcontractors and suppliers have been paid. The Department, may pay any and all
such claims, in whole or in part, and deduct the amount or amounts so paid from any
partial or final payment.

10. Final Payment:

a. Application for Final Payment received fi"ora the Contractor will be processed for
payment not less than 60 days after project acceptance and final completion unless
accompanied by a release of the Contract Bond. This payment shall be the amount of
the Contract, amended by approved change orders, less previous payments minus

liquidated damages, additional penalties or holdbacks. All prior partial estimates and
payments shall be subject to correction in the final estimate and payment.

! 1. Acceptance of Final Payment Constitutes Release:

a. The acceptance of the Final Payment by the Contractor shall be and shall operate as
a release to the Contractor of all claims and of all liability to the Department for all
things done or furnished in connection with this work. No payment, however, final
or otherwise, shall operate to release the Contractor and its Sureties fi'om any
obligations under this Contract or the Contract Bond. Acceptance of Final Payment

shall not impact any warrantees provided by the Contractor with respect to this
project.

Invoices will be submitted by the contractor to:

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES

BA Office

4 Pembroke Road, Bldg. C

Concord, NH 03301-5652

Page 3 of 3 Initials:
Date: 7/gy.a n



State of New Hampshire

Department of State

CERTIFICATE

I, William M. Gardner, Secretary of Slate of the State of New Hampshire, do hereby certify that ALLIANCE GROUP INC. is

a Vermont Profit Corporation registered to transact business in New Hampshire on June 22, 2015. I further certify that all fees and

documents required by the Secretary of State s office have been received and is in good standing as far as this olTicc is concerned.

Business ID: 728145

Certificate Number; 0004964144

Urn

%

d)

IN TESTIMONY WHEREOF,

I hereto set my hand and cause to be affi.xed

the Seal of the State of New Hampshire,

this 23rd day of July A.D. 2020.

William M. Gardner

Secretary of State



h^SaSOAJ ficlh/Tl//fIff. . hereby certify that I am duly elected Clerk/Secretary/Officer of
{NameJ

AW'ifiACe. &rOup . I hereby certify the following is a true copy of a vote taken at
(Name of Corporation)

a meeting of the Board of Directors/shareholders, duly called and held fi. 203^

at which a quorum of the Directors/shareholders were present and voting.

VOTED: That R i'eL Slyia/^y _(may list more than one person) is
(Name and fitl^ _
J^ri//ce SckUs

duly authorized to enter into contracts or agreements on behalf of

. Groi{jaXf\C,. with the State of New Hampshire and any of
(Name ofCorporation )

its agencies or departments and further is authorized to execute any documents

which may in his/her judgment be desirable or necessary to effect the purpose of

this vote.

I hereby certify that said vote has not been amended or repealed and remains in full force

and effect as of the date of the contract 1:0 which this certificate is attached. This authority

remains valid for thirty (30) days from the date of this Corporate Resolution. I further certify

that it is understood that the State of New Hampshire will rely on this certificate as evidence that

the person(s) listed above currently occupy the position(s) indicated and that they have full

authority to bind the corporation. To the extent that there are any limits on the authority of any

listed individual to bind the corporation in contracts with the State of New Hampshire,'all such

limitations are expressly stated herein.

DATED: 7/31 /ao , ATTEST:
I  {  /' (Name & Title)
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ALLIGRO-01

CERTIFICATE OF LIABILITY INSURANCE

MKAVANAGH

DATE (MM/OO/TYYY)

8/3/2020

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS

CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND. EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S). AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If tho certificate holder Is an ADDITIONAL INSURED, the pollcy(lcs) must have ADDITIONAL INSURED provisions or bo endorsed.

If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on
this certificate does not confer tights to the certificate holder In lieu of such endorsement(s).

PRODUCER

Hickok & Boardman, Inc.
346 Shelburne Rd
Burlington, VT 05401

cjM^ACT Melissa Kavanagh

(a/c.'no. Ex.): (802) 383-1621 I no):(802) 658-0541
Soc^bss- rTikavanagh@hblnsurance.com

INSURERtS. AFFORDING COVERAGE NAIC «

INSURER A Nationwide Mutual Ins Co

INSURED

Alliance Group, Inc.
dba Alliance Mechanical

P.O. Box 666

Essex Junction, VT 05453

INSURER B

INSURER C

INSURER 0

INSURER E

INSURER F

COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT. TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS

CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS.
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

INSR

LTR TYPE OF INSURANCE
AODL

INSO
SUBR

WYD POLICY NUMBER
POLICY EFF

fMM/nnfYYYYI

POLICY EXP
IMM/DDfirYYYl LIMnS

A X COMMERCIAL GE NERAL LIABILITY

)E j X 1 OCCUR MPA0000004137BO 3/19/2020 3/19/2021

EACH OCCURRENCE
,  1,000,000

CLAIMS-MAC DAMAGE TO RENTED 5  100,000

MEO EXP lAnv one oaraon)
5  5,000

PERSONAL a AOV INJURY
J  1,000,000

G6N1 AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE
J  2,000,000

POLICY 1 1 LOC
OTHFR:

PRODUCTS - COMP/OP AGG
J  2,000,000

s

A AUTOMOBILE LIABILtTY

BA0000004134SD 3/19/2020 3/19/2021

COMBINED SINGLE LIMIT J  1,000,000

X ANY AUTO

HEDULED
TOS

BODILY INJURY fPer oaraon) s
OWNED
AUTOS ONLY

aIj^^ only

SC
AL BODILY INJURY fPar acddeni) s

NC
Al

PROPERTY DAMAGE
IPer acddentl s

s

A X UMBRELLA LlAB

EXCESS LlAB

X OCCUR

CLAIMS-MADE CMB0OQOOO4136BD 3/19/2020 3/19/2021

EACH OCCURRENCE
J  5,000,000

AGGREGATE
j  5,000,000

OEO X RETENTIONS 10,000 s

A WORKERS COMPENSATION
AND EMPLOYERS'LIABILITY

ANY PROPRIETOR/PARTNER/EXECUTIVE ("31
OFFICER/MEMBER EXCLUDED? Y
(MandatorylnNH) ' '
If yaa, daacrtbe under >
OFRCRIPTION OF OPFRATIONR below

N/A

WC0000004135BD 3/19/2020 3/19/2021

y PER OTH-
^ STATUTE FR

e.L. EACH ACCIDENT
,  1,000,000

e.L. DISEASE - EA EMPLOYEE
5  1,000,000

F.I.. OlSFASE • POLICY LIMIT
5  1,000,000

DESCRIPTION OF OPERATIONS / LOCATIONS 1 VEHICLES (ACORD 101. AddlOonal Rtmark* Schadul*. may ba anachad II mora apaca la radulrad)
Jason Patnaude & Shaun Patnaude are excluded officers on the Workers Compensation policy.

Waiver of Subrogation on the Workers Compensation policy is not available in the State of NH.

Re: Hillsboro Boiler Contract

Project location: 140 West Main Street Hillsboro, NH 03244

CERTIFICATE HOLDER CANCELLATION

Department of Military Affairs and Veterans Services
4 Pembroke Road

Concord, NH 03301

1

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE

THE EXPIRATION DATE THEREOF. NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATTVE

ACORD 25 (2016/03) © 1988-2015 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD



BOND NO.; 1000972596

Payment Bond

Any singular reference to Contractor, Surely, Owner or other parly shall be considered plural where applicable.

CONTRVCTOR (Name and Address):
Alisiic* Gfoup Inc.

6 OavK) Oriva, PC Box 666

Ettax Junction, VT. 0S4S3

OWNER (Name and Address):
Stale ol NH Oeparlment of MUltarY Allaiis and VeUrnns Services

4 Pembroke Road

Concord. NH 03301

CONSTRUCTtON CONTRACT

SURETY:

Uniied Stotee Surely Company

20 vv, Aylesbury Road

Tlmonium, MD 21093

July3i. 2020Date:
Amouni:$ i79.963.oo

One Hundred Seveniy-Nirw Thousand Nine Hundred Sixly-Three and 00/100 Dollars

Description (Name and Location):
Boiler RefMcentent at tt>e HiBsboro Readirtess Center

140 West Main Street

Hlnsboro. NH 03244

BOND:

Date: August 3. 2020 (A'oi earlier than Consiruciioii Coiiiracl Date)

Amount; $ '79.963.oo
One Hundred Seventy-Nir>e Titousarxf Nlr>e Hurxired SUty-Three and 00/100 Dollars

Modifications to this Bond; j

CONTRACTOR AS PRINCIPAL

Company:
Alliance Croup Inc.

None

■ate Seal)
z

See Section 18

SURETY
Company;
United States SureiyCompai^

(Corporate Seal)

Signature:
Name,:
Till

i-A--Tr\ C<.X,c\r^
Signature: !
Naine: Robfc W. Ficaone

Title: A"omey-in-Facl
^Auy additional signatures appear on the last page of this Payment Bond)

(FOR INFORMA TION ONI. Y - Name, address and telephone)

AGENT OR BROK.ER;

Hickoir & Boatdman Insurance Group

0\WER-S REPR£SENTATrVE;
(Architect, Engineer or other parly:

P.O. Box 1064

Bunir>o(on. VT 05402-1064

I jingiiaQC conrnnns to AIA Dncumcnt A312 Payment nond, 2010 edition.
PAY76003ZZ0613f



performance of the Construction Contract arc dedicated to satisfy obligations of the Contractor and Surety under
(his Bond, subject to the Owner's priority to use the funds for the completion of the work.

10. The Surety .shall not be liable to the Owner, Claimants or others for obligations of the Contractor that arc unrelated
to the Construction Contract. The Owner shall not be liable for the payment of any costs, or expenses of any
Claimant under this Bond, and .shall have under this Bond no obligation to make payments to, or give notice on
behalf of, Claimants or oilicrwisc have any obligations to Claimants under this Bond.

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

,12. No suit or action shall be commenced by a Claimant under this Bond other than in a court of competent
jurisdiction" in the state in which the project that is the subject of the Construction Contract is located or after the
expiration of one year from the date (1) on which the Claimant sent a Claim to the Surety pursuant to Section 5.1
or 5.2. or (2) on which the last labor or service was perfonned by anyone or the last materials or equipment were
furnished by anyone under the Construction Contract, whichever of (I) or (2) first occurs. If the provisions of this
Paragraph are void or prohibited by law, the minimum period of limitation available to sureties as a defense in the
jurisdiction of the suit shall be applicable.

13. Notice and Claims to the Surety, the Owner or the Contractor .shall be mailed or delivered to the address shown on
the page on which their signature appears. Actual receipt of notice or Claims, however accomplished, shall be
sufficieiil compliance a.s of the date received.

14. When this Bond has been furnished to comply with a staiuior)' or other legal requirement in the location where the
construction was to be performed, any provision in this Bond confiicting with said statutory or legal rc(;iiircmcnt
shall be deemed deleted hcrcfrom and provisions conforming to such statutory or other legal requirement shall be
deemed incorporated herein. When so furnished, the intent is that this Bond shall be construed as a statutory bond
and not as a common law bond.

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

16. DEFINTIONS

16.1 Claim. A written statement by the Claimant including at a minimum:
.1 the name of the Claimant;

.2 the name of the person for whom the labor was done, or materials or equipment furnished;

.3 a copy of the agreement or purchase order pursuant to which labor, materials or equipment was
furnished for use in the performance of the Construction Contract;

.4 a brief description of the labor, materials or equipment furnished;

.5 the dale on which the Claimant last performed labor or furnished or last furnished materials or
equipment for use in the performance of the Construction Contract:

.6 the lota! amount earned by the Claimant for labor, materials or equipment furnished as of the
date of the Claim;

.7 the total amount of previous payments received by the Claimant; and

.8 the total amount due and unpaid to the Claimant for labor, materials or equipment furnished as
of the date of the claim.

16.2 Claimant. An individual or entity having a direct contract with the Conlracior or with a subcontractor of
the Conlracior to furnish labor, materials or equipment for use in the performance of the Construction
Contract. The term Claimant also includes any individual or entity that has rightfully asserted a claim
under an applicable mechanic's lien or similar statute against the real property upon which the Project i.s
located. The intent of this Bond shall be to include without limitation in the terms "labor, materials or
equipment" that pan of water, gas. power, light, heat, oil, gasoline, telephone service or rental equipment
used in the Construction Contract, architectural and engineering services required for pcrfonnancc of the
work of the Contractor and the Contractor's subcontractors, and all other items for a which a mechanic's
lien may be a.sscncd in the jurisdiction where the labor, materials or cq\iipmcnt were furnished.

Langiingc conlonns lo AlA Documeni A312 Payment Bond. 2010 edition.
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Bond No. 1000972596

Performance Bond

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

CONTRACTOR (Name and Address): SURETY:

Alliance Group Inc. United Stales Surely Company

6 David Drive. PC Box 666 20 w. Aytesbury Road

Essex Junction. VT, 05453 Tlmonium. MD 21093

OWNER (Name and Address):
Slate of NH DepanmenI of Military Affairs and Veterans Services

4 Pembroke Road

Ckjncord.NH 03301

CONSTRUCTION CONTRACT

Date: July 31. 2020
Amount: $ i79.963.00

One Hundred Seventy-Nine Thousand Nine Hundred Sixty-Three and 00/100 Dollars

Description (Name and Location):
Boiler Reptacement at the Hillstxtro Readiness Center

140 West Main Street

Hlllsboro. NH 03244

BOND:

Date: Augusta, 2020

Amount: i79.963.oo

(Not earlier than Construction Contract Dale)

One Hundred Seventy-Nine Thousand Nine Hundred Sixty-Three and 00/100 Dollars

Modifications to this Bond; / None

CONTRACTOR AS PRJNCIP^

Company
Alliance Group Inc.

Signature:

[See Section 16

SURETY

Company
United Stales Surety Company

(Ally additional signatures appear on the last page of this Performance Bond)
TiHeL.'-"

Name: Robin W. Faraon

Title: Attorney-ln-Fact

Signature:

FOR INFORMATION ONLY - Name, address and telephone
AGENT OR BROKER: OWNER'S REPRESENTATIVE:

(Architect, Engineer or other party)
Hickok & Boardman Insuranco Group

P.O. Box 1064

Burlington. VT 05402-1064

Umgimgc conronns to At A fTocumcnt A312 Pcriortnancc Dond. 2010 edition.
I'I<I-"76003ZZ07I If



commitment by the Owner to pay the Balance of the Contract Price, the Surety is obiigaicd, without duplication,
for

.1 the rcspon.sibilitic.s of the Contractor for correction of defective work and completion of the
Construction Conlraci;
.2 additional legal, design profc-ssional and delay costs rc.sulling from the Conlractor'.s Default, and
resulting from the actions or failure to act of the Surety under Section 5; and
.3 liquidated damages, or if no liquidated damages are specified in the Construction Contract, actual
damages caused by delayed performance or non-performance of the Contractor.

8. If the Surety elects to act under Section 5.1, 5.3 or 5.4, the Surety's liability is limited to the amount of this Bond.

9. The Surety shall not be liable to the Owner or others for obligations of the Contractor that arc unrelated to the
Construction Contract, and the Balance of the Contract Price shall not be reduced or set off on account of any such
unrelated obligations. No right of action shall accrue on this Bond to any person or entity other than the Owner or
its heirs, c.xccutors. administrators, successors and assigns.

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

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

12. Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to the addicss shown on the page on
which their signntiirc appears.

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

14. DEFINITIONS

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

l4.2Con.slruction Contnict. Tlie agreement between the Owner and Contractor identified on the cover page,
including all Contract Documents and changes made to the agreement and the Contract Documents.

l4.3Contracfor Default. Failure of the Contractor, which has not been remedied or waived, to perform or otherwise to
comply with a material term of the Construction Contract.

I4.40wner Default. Failure of the Owner, which has not been remedied or waived, to pay the Contractor as required
under the Construction Contract or to perform and complete or comply with the other material tcrm.s of the
Construction Contract.

l4.5Contrnc( Docuincnts. All (he documents (hat comprise the agreement between the Owner and Contractor,

15. If this Bond is issued for an agreement between a Contractor and subcontractor, the term Contractor in this Bond
shall be deemed to be Subconiiactor and the tenn Owner shall be deemed to be Contractor.

Langmec conTorms lO AIA Dociimcm A312 I'crfonnoncc Bond, 2010 ediiion.
PRr76003ZZ07lir
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HCC

,,l?,QVy.EJ? OF ATTORNEY ,
AMERIGAN CONTRACTORS^INDEMNITY COMPANYi .TEXAS;BpNDING COMPANY

■  UNITED STXfES<SURE%r-"■'■* ' '•ATES^SURETY'COMPANY U.S. SPECIALTyilNSURANCEiCOMPANY H'
•  ■. .t5- • •'••• 'ifc*-.; 'u:., s;-C wi' ..T- '• •' ''i ' .-l ' )' V' ■ '

KNOW ALL MEN BY THESE PRESENTS; that American Contractors Indemnity Company, a California corporation, Texas Bonding
Company, an assumed name.of American Contractors Ihderrinity Company. United ,States Surety Company, a Maryland corporation
and U.S. Specialty Insurance Company, a Texas corporation (collectively, the 'Companies'), do by these presents make, coristltute

.Raul E. PIunkettnRobin R^one,\jbanne M-. Vandyk -
v':; I;v} ^ .capacity jf more4than'io_r!e,:i^named-above, with full povi(fer-and authonty.

hereby conferred in Jls name, place and stead, to execute, acknowledge'and'deliver any and all bonds, recognizances,
undertakings or other instrurnents or contracts of suretyship to include riders, amendments, and consents of surety,
providing the bond penalty does.not exceed , • ' • tUnilmited ^ Dollars
(  ••'unlimited' -

Wi'i

under-and by •
iH.;

.".Be'lt Resolved.
vested wiUi'full
Cornpany subject to the following provisjofisT'
Affome/wn-Facf may be given full power and authority for and In the.name of and on behalf of the Company, to execute, acknowledge and deliver, any
and all bonds, recognizances, contfacts.-agroements or indemnity and other condillonai or obligatory undertakings, including any and a8 consents

^-"rrT5 Miiificate*retallng thereto by facsimile! and ahy:pbweV'df attorney or certificate bearirigjfacsimile,signature'
upon the Company wlth respect to any bond or undertaking to which It is attached.

IN WITNESS WHEREOF. The Companies have caused this instrument to be signed and their corporate seals to be hereto affixed, this
1*" day of June. 2018. h*-, .

AMERICAN CONTRACTORS,INDEMNiTY COMPANY .TEXAS BONDINGICOMPANY C?
i.,i.v.-.x'r.;v'ivA,^'(>,',nr-.|K^XVinAU\/ 11 C - e DCri Al .TV.IMCI ID A MT R mMPAMV I^.;uUNITEg5At|^y|fE1^6>i!pA^^ ^̂

m£S 1
'€l?

State of California

County of Los Angeles By:
Daniel P. Aguilar, Vice'President

A:NotaryPu6lic^or other officer completing f/7/S|Cert//fca/e verifies only the identhy of th^indMdual who .signed the document to
/  \whiMihis.ce'/iificBte is attached. Bnd'hot%e{tivlhfulness)^accuracY. orvalidiMlhatdocunj'ent.'^i^

'^■'oTiih'i^1*''Say'bftJune 2018 befbre me.' sdnla'O.JCarrejd'ria notary public^t^reonally'appeare^djDa^^ P. Aguilar, Vice'Pre'sident of
'^^Ameriran Contractors Inderhnity Cbmpahy.'Texas Bending Company. UnitediStates.'Surety Company.and.U:S. Spedalty Insurance.

Company who proved to me on the basis of satisfactory evidence to be the person whose name is subscnbed to the within instrument
and acknowledged to me that he executed the same in his authorized capacity, and that by his signature on the instrument
the person, or the entity upon behalf of which the^rson acted, executed the instrument. • •

I certify under.PENALTY OF PERJljR^iunberHheijaws'rofithe State of Caiifornia'thatihe foregdiiig
WITNESS my hand and official seal;=:^jM 4ft? ' Muo.uttus k

paragraph is truei'and;cbrrect."r^-; r-

Signature
I. Kio Lo,. Assistant SecretaryI. MO uu,. Assisiaiii ocwcia.y

(seal)
U> lAfMn CtuMV

7  CaMekiI*i<>li)l4n r
lyCcanLtMwitUX Ml> P

xr-

 i./American Contractors Indemnity Company, Texas Bonding Company. United States Surety
v, Gompa'ri^ahdJuiS. Specially Insurance Company.=do hereby certify that the a^^ and fpregoin?:!!®.''!"® and correct copy of a Power..
';^o'f Attbrneyi executed by said Companles.jV^jch'^is'stil! in"^ and effecti'fyrth^mbre. the' resplubons of the Boards of Directors.'':>efout(ih2he;'ii6wer'of Attorney are ^ ... .

In Witness Whereof, I have hereunto set my hand and affixed the seals of said Companies at Los'Angeles. California thisday of Aix^dcf . ^^9^0
Corporate-Seals .
Bond No. .

OCIO* uOIH©

W
Agency No. 12240

/*/ \

v>'i-

V Secretary'Kio 1.0. Ass
KorTt-S

visit lmhcc.com/surety for more information
HCCSMANPOAOS/2019
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A NEW WAY TO SIGN IN - If you already ha\'e

a SAM account, use your SAM ctnutl for login.gov.
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From: DAS: NH Purchasing

To: Godin Rvan: DAS: NH Purchasing

Cc; Zavac. grin: Nash. Andrew NFG NG NHARNG mS^

Subject: RE: Posting RFB DMAVS 2020-04, Hillsboro Boiler Replacement

Date: Friday, June 26, 2020 3:47:50 PM

Posted.

Corrine Tatro

Purchasing Assistant

State of NH, Dept of Administrative Services

Bureau of Purchase and Property

State House Annex RM 102

25 Capitol Street, Concord, NH 03301

PH: 603-271-4308

Fax; 603-271-2700

Prch.web@das.nh.gov

From: Godin, Ryan <Ryan.Godin@nh.gov>

Sent: Friday, June 26, 2020 2:16 PM

To: DAS: NH Purchasing <NH.Purchaslng(Sdas.nh.gov>

Cc: Zayac, Erin <Erin.Zayac@nh.gov>; Nash, Andrew NFG NG NHARNG (US)

<andrew.nashl.nfg@mail.mil>

Subject: Posting RFB DMAVS 2020-04, Hillsboro Boiler Replacement

Good afternoon Purchasing,

I have attached documents for RFB DMAVS 2020-04 Hillsboro Boiler Replacement bid posting. The

closing date for the RFB which is 07/23/2020 @ 10:00 AM (EST). Can you please have it available

some time before noon on Monday, June 29.

Can you please post it to your website as follows:

Under BID#- RFB DMAVS 2020-04_Request for Bid- as stand-alone document

Then under attachments:

Attachment 1: RFB DMAVS 2020-04_Exhibit_A

Attachment 2: RFB DMAVS 2020-04_Exhibit_B- Scope of Services

Attachment 3: RFB DMAVS 2020-04_Exhibit_c- Method of Payments

Thanks for your help and support!

Ryan Godin
Procurement Technician



Statewide Bids and Proposals 1 Procurement and Support Services [ NH Department of Ad... Page 1 of 2

Department of Administrative Services

Procurement and Support Services I Statewide Bids and Proposals

Dept. of Administrative Services I Procurement and Support Services Contact Us

View Contracts

BIDS are currently available for Download via " PDF format and Require Adobe Acrobat Reader5.0 or highei] goto theNH.gov
Portable Document Format (PDFf Readers page for assistance in obtaining the Adobe Acrobat Free Reader.

Click the Bid # to view the bid details.

Click the contact name to email the contact.

Bid Results are currently available for Download when they have been awarded.

Please click the "Awarded Bid" link under the "Status/Bid Results" column to view the bid results.

SubmittingA Bid

Search by Bidff; | ~|

Use any one or combination of these search options to search for contracts by:

Bid description contains: | j

Status/Bid Results:

Closing Between

Contact:

Commodity Category contains:

Start;

lOpen v|

1  ir-

|AII vj

End:

Search Clear Fields

Indicates a NH Economic Stimulus Project [  gj Export to Excel J

Bids are sorted byposted date most current to least current. Click column heading finks to change the sort order.

Descriotion Bid ff Attachments Addendum Closing Closing Status/Bid Contact Commoditv Category

Boundary Line Survey,
Blazing,...

Boundary Line Maintenance
- Br...

Boundary Line Maintenance
-Bl...

Catering Services

Burn Rooms, Re-lining Class
A...

Checkpoint Screening
Services,...

Graphics: RDMV 378 Perm
and 37...
Hillsboro Boiler

Replacement

Standing Seam Metal Roof
fort...

RFP F&G
2020-

02
RFP F&G
2020-

10
RFP F&G
2020-

11
RFP DOS
2021-

Sid
2:21
RFBDOS

2021-

01
Graphics

210040

EES
DMAVS

2020-

01
RFPDNCRAttachment 1

2021- Attachment 2

02

Attachment 1

Attachment 2

Attachment 3

Addendum 1

Addendum 1

Date

7/17/2020

7/17/2020

7/17/2020

7/17/2020

7/20/2020

7/20/2020

7/21/2020

7/23/2020

Time Results

3;00PM Open Posoesil.
££i£

3:00PM Open Posoesil.
£ll£

3:00PM Open Posoesil.
£m:

2:00PM Open Hotchkiss.
Matt

11:00AM Open Hofmann.
Alan

02:00PM Open Hotchkiss.
Matt

1:00PM Open Labrie.
Donald

10:00AM Open Godin.
Rvan

7/23/2020 02:00PM Open Mussev.
Fdward

ENGINEERING

SERVICES, PROFESS!...

ENGINEERING

SERVICES, PROFESS!...

ENGINEERING

SERVICES, PROFESSI...

MISCELLANEOUS

SERVICES, Nol(...

Equip MAINT, REPAIR,
ANDRELAT...

SECURITV, FIRE, SAFETY,
AND EM...

PRINTING AND

TYPESETTING SERVI...

Equip MAINTENANCE
AND REPAIRS...

ROADSIDE, GROUNDS,
RECREATIONA...

https://apps.das.nh.gov/bidscontracts/ 7/17/2020



Department of Military Affairs and Veterans Services Bid Transmittal Letter

Date: Company Name:
Address:

To: Point of Contact: Ryan Godin

Telephone: (603)-227-5094

Email: Ryan.Godin@nh.gov

RE: Bid Invitation Name: Hillsboro Boiler Replacement

Bid Number: RFB DMAVS 2020-04

Bid Posted Date (on or by): 06/29/2020

Bid Closing Date and Time: 07/23/2020 @ 10:00 AM (EST)

Dear Vendors:

[Insert name of signor] , on behalf of
[insert name of entity submitting bid (collectively referred to as "Vendor") hereby submits an offer as
contained in the written bid submitted herewith ("Bid") to the State of New Hampshire in response to BID #
RFB DMAVS 2020-04 for Hillsboro Boiler Replacement at the price(s) quoted herein in complete accordance
with the bid.

Vendor attests to the fact that:

1 . The Vendor has reviewed and agreed to be bound by the Bid.

2. The Vendor has not altered any of the language or other provisions contained in the Bid document.

3. The Bid is effective for a period of 180 days from the Bid Closing date as indicated above.

4. The prices Vendor has quoted in the Bid were established without collusion with other vendors.

5. The Vendor has read and fully understands this Bid.

6. Further, in accordance with RSA 21 -1:11 -c, the undersigned Vendor certifies that neither the Vendor nor
any of its subsidiaries, affiliates or principal officers (principal officers refers to individuals with management
responsibility for the entity or association):

a. Has, within the past 2 years, been convicted of, or pleaded guilty to, a violation of RSA 356:2, RSA
356:4, or any state or federal law or county or municipal ordinance prohibiting specified bidding practices, or
involving antitrust violations, which has not been annulled;

b. Has been prohibited, either permanently or temporarily, from participating in any public works project
pursuant to RSA 638:20;

c. Has previously provided false, deceptive, or fraudulent information on a vendor code number
application form, or any other document submitted to the state of New Hampshire, which information was not
corrected as of the time of the filing a bid, proposal, or quotation;



d. Is currently debarred from performing work on any project of the federal government or the government
of any state;

e. Has, within the past 2 years, failed to cure a default on any contract with the federal government or.the
government of any state;

f. Is presently subject to any order of the department of labor, the department of employment security, or
any other state department, agency, board, or commission, finding that the applicant is not in compliance with
the requirements of the laws or rules that the department, agency, board, or commission is charged with
implementing;

g. Is presently subject to any sanction or penalty finally issued by the department of labor, the department
of employment security, or any other state department, agency, board, or commission, which sanction or penalty
has not been fully discharged or fulfilled;

h. Is currently serving a sentence or is subject to a continuing or unfulfilled penalty for any crime or
violation noted in this section;

i. Has failed or neglected to advise the division of any conviction, plea of guilty, or finding relative to any
crime or violation noted in this section, or of any debarment, within 30 days of such conviction, plea, finding, or
debarment; or

j. Has been placed on the debarred parties list described in RSA 21-1:1 1-c within the past year.

Authorized Signor's Signature Authorized Signor's Title

NOTARY PUBLIC/JUSTICE OF THE PEACE

COUNTY: STATE: ZIP:

On the day of , 2020, personally appeared before me, the above named
, in his/her capacity as authorized representative of , known to

me or satisfactorily proven, and took oath that the foregoing is true and accurate to the best of his/her
knowledge and belief.

In witness thereof, I hereunto set my hand and official seal.

(Notary Public/Justice of the Peace)

My commission expires: (Date)



REQUEST FOR BID (RFB) FOR HILLSBORO BOILER REPLACEMENT

THE DEPARTMENT OF MILTARY AFFAIRS AND VETERANS SERVICES

PURPOSE:

The purpose of this bid invitation is to establish a contract for a Hillsboro Boiler Replacement to the
Department of Military Affairs and Veterans Services with services indicated in the SCOPE OF SERVICES
and OFFER sections of this bid invitation, in accordance with the requirements of this bid invitation and any
resulting contract.

I. INSTRUCTIONS TO VENDOR:

Read the entire bid invitation prior to filling it out. Complete the Bid Form in the "Offer" section (detailed
information on how to fill out the pricing information can be found in the "Offer" section); complete the
"Vendor Contact Information" section; and finally, fill out, sign, and notarize pages one and two of the bid
invitation.

2. DEFINITIONS:

a. The term "Consultant" means the registered Professional Architect or Engineer engaged to
develop Plans and Specifications for the Project.

b. The term "Department" means The Department of Military Affairs and Veterans Services
acting directly or through an authorized representative.

c. The term "Contractor" means the party of the second part to the Contract, acting directly or
through an authorized lawful agent or employee. The Specifications may be divided into separate
headings or divisions to cover various trades in the work, and where trade Contractors are
referred to, it has been for convenience only.

d. The terms "Plans" and "Drawings" shall be synonymous.
e. The term "provide" means to furnish and install a product, materials, systems, and/or

equipment, complete in place, fully tested and approved.
f. Wherever the term "Architect" is used throughout the Technical Specifications, it shall be

understood to mean the "Consultant".

g. The term "Notice" as used herein shall mean and include all written notices, demands,
instructions, claims, approvals, and disapprovals required to obtain compliance with Contract
requirements. Any written notice by either party to the Contract shall be sufficiently given if
delivered to or at the last known business address of the person, firm, or corporation constituting
the other party to the Contract, or to his, their, or its duly authorized agent, representative, or
officer, or when sent by registered mail to such last known business address.

3. BID SUBMITTAL:

All bids shall be submitted on this form (or an exact copy), shall be typed or clearly printed in ink, and shall be
received on or before the date and time specified on page I of this bid under "Bid Closing". Bids must be
submitted in a sealed envelope. Interested parties may submit a bid to the Department of Military Affairs and
Veterans Services by email to Ryan.Godin@nh.gov. All bids shall be clearly marked with bid number, date due
and Agency contact's name.



a. The Bidder is required to bid on all items called for in the proposal, which may include
Alternates. For Altemate pricing the Bidder shall set forth in the space provided the amount to be
added to or deducted from the Base Bid. If an altemate price called for does not involve a change
in price, the Bidder shall so indicate by writing the words "no change" in the space provided.

b. The Bidder shall specify a unit price, both in words and figures, for each item called for in this
Proposal. All of the words and figures shall be in ink or typed. If a unit price or a lump sum
already entered by the Bidder on the Bid Form is to be altered, it should be crossed out with ink,
the new unit price or lump sum bid entered above or below it and initialed by the Bidder: also in
ink. In case of discrepancy between the prices written in words and those written in figures, the
prices written in words shall govern. Bids containing any conditions, omissions, unexplained
erasures or alterations, or items not called for in the Proposal or irregularities of any kind may be
rejected by the Department as being incomplete.

c. Bids may be submitted electronically to the Procurement Technician. If the selected bidder
submits electronically, the original documents will be required to be submitted to the department.

I. In the event of discrepancies between the electronic and physical submission, the
physical submission shall control.

d. Each bid must contain the full business address of the Bidder and be signed with a legally
defining signature. Bids by partnerships must fumish the full name of all partners and must be
signed in the partnership named by one of the members of the partnership or by an authorized
representative, followed by the designation of the person signing. Bids by corporation must be
signed with the legal name of the corporation, followed by the name of the State of incorporation
and by the signature and designation of the president, secretary or other person authorized to
bind it in the matter. The name of each person signing shall also be typed or printed below the
signature. A bid by a person who affixes to his signature, the word "President," "Secretary,"
"Agent" or other designation, without disclosing his principal, may be held to the bid of the
individual signing. When requested by the Department, satisfactory evidence of the authority of
the officer signing on behalf of the corporation shall be furnished.

e. Proposals submitted by U.S. Mail, Delivery Service or In Person must be addressed to:

State of New Hampshire
Department of Military Affairs and Veterans Services

c/o

State Business Office

f. Proposals submitted electronically should be emailed to:

Rvan.Godin@nh.gov

If you experience difficulties emailing your Bid, or you wish to verify that your bid response has
been received. Please Call (603) 227-5094.

4. BID INQUIRIES:

Any questions, clarifications, and/or requested changes shall be submitted by an individual authorized to
commit their organization to the Terms and Conditions of this bid and shall be received in writing at the
Department of Military Affairs and Veterans Services by the time and date as specified in the timeline below.
Questions shall not be submitted to anyone other than the Department of Military Affairs and Veterans Services
representative identified below. Bidders that submit questions verbally or in writing to any other State entity,

4



NH National Guard entity, State personnel or NH National Guard personnel shall be found in violation of this
part and may be found non-compliant.

Questions shall be submitted by E-mail to Andrew Nash, Engineering Technician at the following address:
Andrew.nash I ■nfg@mail.mil

Vendor shall include complete contact information including the vendor's name, contact name, telephone
number, fax number and email address.

Submissions shall clearly identify the bid Number, the Vendor's name and address and the name of the person
submitting the question.

5. WITHDRAWL OF BIDS;
Bids may be withdrawn upon written request received from Bidders prior to the time fixed for opening.
Negligence on the part of the Bidder in preparing the bid confers,no right for the withdrawal of the bid after it
has been opened.

6. BID DUE DATE:
All bid submissions shall be received at the Department of Military Affairs and Veterans Services no later than
the date and time shown on the transmittal letter of this RFB. Submissions received after the date and time
specified shall be marked as "Late" and shall not be considered in the evaluation process.

All offers shall remain valid for a period of one hundred eighty (180) days from the bid due date. A vendor's
disclosure or distribution of bids other than to the Department of Military Affairs and Veterans Services may be
grounds for disqualification.

7. SUBSTITUTIONS:
Where the bidding documents stipulate particular products, substitution requests will ONLY be considered
before receipt of bids.

8. ADDENDA:
In the event it becomes necessary to add to or revise any part of this RFB prior to the scheduled submittal dale,
the Department of Military Affairs and Veterans Services shall post on its web site any Addenda. Before
submission and periodically prior to the RFB closing, Vendors are required to check the site for any addenda or
other materials that may have been issued affecting the bid. The web site address is
https://apps.das.nh.gov/bidscontracts/.

9. TIMELINE;
The timeline below is provided as a general guideline and is subject to change. Unless stated otherwise,
consider the dates on the following page "no later than" dates.



06/29/2020 Bid Solicitation distributed by 4:00 PM EST

07/07/2020 Non-mandatory Walk Thru, 9:00 AM

07/09/2020 Last day for questions, clarifications, and/or requested changes to bid, 10:00 AM

07/16/2020 Agency posts responses to Vendors' questions, 10:00 AM

07/23/2020 10:00 AM (EST) Bid Closing

10. TERMS OF SUBMISSION:

All material received in response to this bid shall become the property of the State and shall not be returned to
the Vendor. Regardless of the Vendors selected, the State reserves the right to use any information presented in
a bid response. The content of each Vendor's bid shall become public information once a contract(s) has been
awarded.

A responding bid that has been completed and signed by your representative shall constitute your company's
acceptance of all State of New Hampshire terms and conditions and shall legally obligate your company to
these terms and conditions.

A signed response further signifies that from the time the RFB is published (bid solicitation date and time) until
a contract is awarded, no bidder shall offer or give, directly or indirectly, any gift, expense reimbursement, or
honorarium, as defined by RSA 15-B, to any elected official, public official, public employee, constitutional
official, or family member of any such official or employee who shall select, evaluate, or award the RFB.

Furthermore, a signed response signifies that any terms and/or conditions that may be or have been submitted
by the Vendor in the bid are specifically null and void and are not a part of this bid invitation or any awarded
purchase order, even if said terms and/or conditions contain language to the contrary.

The form P-37 Contract attached hereto shall be part of this bid and the basis for the contract(s). The successful
Vendor and the State, following notification, shall promptly execute this contract form, which is to be
completed by incorporating the service requirements and price conditions established by the vendor's offer.

Complete bids shall be filled out on the original documents and format that are a part of this bid invitation.
Vendors may submit additional paperwork with pricing, but all pricing shall be on the documents provided with
this bid invitation and in the State's format.

I I. CONTRACT TERM:

The term of the contract shall commence upon approval of the Governor and Executive Council, whichever is
later, through May 31, 2021.



12. CONTRACT SECURITY:

The successful Bidder, at the time of the execution of the Contract, must deposit with the Department Surety in
the sum equal to one hundred percent (100%) of the amount of the Contract as required by RSA 447:16. The
form of Bond shall be that provided for by the Department and the Surety shall be acceptable to the Department.
The Contract Bond must be written by a Company licensed to do business in New Hampshire at the time the
policy is issued. In addition, the Company issuing the bond shall be listed on the current list of "Surety
Companies Acceptable on Federal Bonds" as published by the Treasury, Financial Management Services, and
Circular Number 570.

13. CONTRACTOR'S AND SUBCONTRACTOR'S INSURANCE:

The contractor shall deliver to the Department at the time of execution of the Contract, certificates of all
insurance required hereunderand such insurance shall be reviewed prior to approval by the Attorney General.
The certificates of insurance shall contain the description of the Project, and shall state that the companies
issuing insurance will mail to the Department ten (10) days notice of cancellation, alteration of material change
of any listed policies. The Contractor shall keep in force the insurance required herein for the period of the
Contract. At the request of the Department, the Contractor shall promptly make available a copy of any and all
listed insurance policies. The required insurance must be written by a Company licensed to do business in the
State of New Hampshire at the time the policy is issued. In addition, the company must have a rating of no less
than B+ based on the current A.M. best rating guide.

The Contractor shall require each Subcontractor employed on the Project to maintain the coverage listed below
unless the Contractor's insurance covers activities of the Subcontractor on the Project.

No operations under this Contract shall commence until certificates of insurance attesting to the below listed
minimum requirements have been filed with the Department, approved by the Attorney General, and the
Contract approved by the Governor and Council.

a. Workers' Compensation in accordance with the State of New Hampshire statutory requirements.
i. Employer's Liability:

$100,000 Each Accident

$500,000 Disease-policy limits;
$100,000 Disease- each employee

b. Commercial General Liability;
i. Occurrence Form, to include Contractual Liability (see Indemnification Clause),

Explosion, Collapse, and Underground coverages.
Limits of Liability:
$1,000,000 Each Occurrence Bodily Injury & Property Damage;
$2,000,000 General Aggregate - Include Per Project Aggregate Endorsement
$2,000,000 Products/Completed Operations Aggregate

OR

c. Commercial General Liability Form; to include Premises/Operations, Independent Contractors,
Products/Completed Operations, Personal Injury, Contractual Liability (see Indemnification
Clause 11). Collapse and Underground, Medical Payment coverage's (Broad Form
Comprehensive GL Endorsement)

Limits of Liability:
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$1,000,000 Combined Single Limit of Liability for Bodily injury & Property Damage
d. NOTE: If blasting and/or dernolition are required by the Contract, the Contractor or

subcontractor shall obtain the respective coverage and shall furnish to the Department a
Certificate of Insurance evidencing the required coverages prior to commencement of any
operations involving blasting and/or demolition.

e. Owner's Protective Liability coverage for the benefit of the Department of Military Affairs and
Veterans' Services.

Limits of Liability:
$1,000,000 Combined

$ 1,000,000 Aggregate
f. Commercial Automobile Liability covering all motor vehicles including owned, hired, borrowed,

and non-owned vehicles.

Limits of Liability:
$1,000,000 Combined Single Limit for Bodily Injury & Property Damage.

g. Commercial Umbrella Liability
Limits of Liability:

$ 1,000,000 Each occurrence
$1,000,000 Aggregate

h. Builder's Risk Insurance (Fire and Extended Coverage):
The Contractor shall insure the work included in the Contract on an "All Risk" basis, on one

hundred percent (100%) completed value basis of the contract. Builder's Risk coverage shall
include materials located on-site, in-transit, and at any temporary site. The policy by its own
terms or by endorsement shall specifically permit partial or beneficiary occupancy prior to
completion or acceptance of the entire work. The policies shall be in the names of the State
Agency and the Contractor. The policies shall provide for the inclusion of the names of all
other Contractors, Subcontractors, and others employed on the premises as insureds. The
policies shall stipulate that the insurance companies shall have no right of subrogation
against any Contractors. Subcontractors or other parties employed on the premises.

i. Indemnification:

The Contractor shall indemnify, defend, and save harmless the State of New Hampshire and
its agents and employees from and against any and all claims, liabilities, suits or penalties
arising out of (or which may be claimed to arise out of) acts or omissions of the Contractor
or-subcontractors in the performance of work covered by the contract. This covenant shall
survive the termination of the contract. Notwithstanding, the foregoing, nothing herein
contained shalfbe deemed to constitute a waiver of the sovereign immunity of the State,
which immunity is hereby reserved by the State.

14. CONTRACT AWARD:

The award shall be made to the Vendor(s) meeting the criteria established in this RFB and providing the lowest
total bid oh the bid form. The State reserves the right to reject any or all bids or any part thereof and add/delete
items/locations to the contract. All award(s) shall be, in the form of a State of New Hampshire Contract(s).

Successful Vendor shall not be allowed to require any other type of order, nor shall the successful Vendor be
allowed to require the filling out or signing of any other document by State of New Hampshire personnel.



15. NON- COMMITMENT:

Notwithstanding any other provision of this RFB, this RFB does not commit the Agency to award a contract.
The Agency reserves the right, at its sole discretion, to reject any and all Proposals,,or any portions thereof, at
any time; to cancel this RFB; and to solicit new Bids under a new acquisition process.

Funds to support the anticipated contract are provided by the Federal Government and administered under an
existing Federal-State Agreement. Under the Agreement, the State of New Hampshire - Department of Military
Affairs and Veterans Services provides these services and the Federal Government reimburses the State for the
costs related to the services at a rate of 50%. The New Hampshire National Guard has submitted to the National
Guard Bureau a request to waive the State Share of Funding for this project. In the event a waiver is not granted,
the contract will not be awarded.

16 NON-EXCLUSIVE CONTRACT:

Any resulting Contract from this RFB will be a non-exclusive Contract. The State reserves the right, at its
discretion, to retain other Contractors to provide any of the Services or Deliverables identified under this Bid or
make an award by item, part or portion of an item, group of items, or total Proposal.

17. NOTIFICATION AND AWARD OF CONTRACT(S>:

On the closing date for bids, the Department will hold a public bid opening. For Vendors wishing to attend the
public bid opening, the names of the vendors submitting responses and pricing shall be made public. Bid results
shall not be given by telephone. Other specific response information shall not be given out. Bid results shall be
made public af^er final approval of the contract(s).

Bid results may also be viewed on the State of New Hampshire Purchase and Property website.

18. LIABILITY:

The State shall not be held liable for any costs incurred by Vendors in the preparation of bids or for work
performed prior to contract issuance.

19. PUBLIC DISCLOSURE OF BID OR PROPOSAL SUBMISSIONS:

Generally, the full contents of any bid or proposal (including all materials submitted in connection with it, such
as attachments, exhibits, addenda, and vendor presentations) become public information upon completion of
final contract with the selected vendor. Certain information concerning bids or proposals, including but not
limited to pricing or scoring, is generally available to the public even before this time, in accordance with the
provisions ofNH RSA 21-G: 37.

Information submitted in response to this RFB is subject to public disclosure To the extent consistent with
under applicable state and federal laws and regulations, as determined by the State, including, but not limited to,
NH RSA Chapter 91 -A (the "Right-to-Know" Law), after the award of a contract by G&C. At the lime of
closing date for bid responses, the Department will hold a public bid opening at which it shall disclose the name
of the bidders which submitted timely bids and the prices offered. Notwithstanding the Right-to-Know law, no
information concerning the contracting process, including, but not limited to information related to bids,
communications between the parties or contract negotiations, shall be available until a contract is approved by
G&C, or, if the contract does not require G&C approval, until the contract has been actually awarded., the State
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shall, after final negotiations with the selected vendor are complete, attempt to maintain the confidentiality of
portions of a bid or proposal that are clearly and properly marked by a bidder as confidential. Any and all
information contained in or connected to a bid or proposal that a bidder considers confidential shall be clearly
designated in the following manner:

If the bidder considers any portion of a submission confidential, they shall provide a separate copy of the full
and complete document, fully redacting those portions by blacking them out and shall note on the applicable
page or pages of the document that the redacted portion or portions are "confidential." Use of any other term or
method, such as stating that a document or portion thereof is "proprietary", "not for public use", or "for client's
use only", is not acceptable. In addition to providing an additional fully redacted copy of the bid submission to
the person listed as the point of contact on Page one (I) of this document, the identified information considered
to be confidential must be accompanied by a separate letter staling the rationale for each item designated as
confidential. In other words, the letter must specifically state why and under what legal authority each redaction
has been made. Submissions which do not conform to these instructions by failing to include a redacted copy
(if required), by failing to include a letter specifying the rationale for each redaction, by failing to designate
redactions in the manner required by these instructions, or by including redactions which are contrary to these
instructions or operative law may be rejected by the State as not conforming to the requirements of the bid or
proposal. The State will generally assume that a bid or proposal submitted without an additional redacted copy
contains no information which the bidder deems confidential. Bids and proposals which contain no redactions,
as well as redacted versions of submissions that have been accepted by the State, may be released to the public,
including by means of posting on State web sites.

The State shall have no obligation to maintain the confidentiality of any portion of a bid, proposal or related
material, which is not marked in accordance with the foregoing provisions. It is specifically understood and
agreed that the bidder waives any claim of confidentiality as to any portion of a response to this RFB or RFP
that is not marked as indicated above, and that unmarked (or improperly marked) submissions may be
disseminated to any person, without limitation. Marking an entire bid, proposal, attachment or full sections
thereof confidential without taking into consideration the public's right to know shall neither be accepted nor
honored by the State.

Notwithstanding any provision of this request for submission to the contrary, proposed pricing shall be subject
to public disclosure REGARDLESS of whether or not marked as confidential.

Notwithstanding a Vendor's designations, the State is obligated under the Right-to-Know law to conduct an
independent analysis of the confidentiality of the information submitted in a bid proposal. If a request is made
to the State by any person or entity to view or receive copies of any portion of the proposal, the Slate shall first
assess what information it is obligated to release. The State will then notify you that a request has been made,
indicate what, if any, information the State has assessed is confidential and will not be released, and specify the
planned release date of the remaining portions of the proposal. To halt the release of information by the State, a
Vendor must initiate and provide to the State, prior to the date specified in the notice, a court action in the
Superior Court of the State of New Hampshire, at its sole expense, seeking to enjoin the release of the requested
information. By submitting a bid or proposal, the bidder agrees that unless it obtains and provides to the State,
prior to the date specified in the notice described in the paragraph above, a court order valid and enforceable in
the State of New Hampshire, at its sole expense, enjoining the release of the requested information, the State
may release the information on the date specified in the notice without any liability to the bidder.

By submitting a proposal. Vendors acknowledge and agree that:
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The State may disclose any and all portions of the proposal or related materials which are not marked as
confidential and/or which have not been specifically explained in the letter to the person identified as the point
of contact for this RFP;

•  The State is not obligated to comply with a Vendor's designations regarding confidentiality and must
conduct an independent analysis to assess the confidentiality of the information submitted in your proposal; and

•  The State may, unless otherwise prohibited by court order, release the information on the date specified
in the notice described above without any liability to a Vendor.

Electronic Posting of Resulting Contract

RSA 91-A obligates disclosure of contracts resulting from responses to RFBs. As such, the Secretary of State
provides to the public any document submitted to G&C for approval, and posts those documents, including the
contract, on its website. Turther, RSA 9-F:] requires that contracts stemming from RFBs be posted online. By
submitting a bid. Vendors acknowledge and agree that, in accordance with the above mentioned statutes and
policies, (and regardless of whether any specific request is made to view any document relating to this RFB),
any contract resulting from this RFB that is submitted to G&C for approval will be made accessible to the
public online via the State's website.

20. VENDOR CERTIFICATIONS:

All Vendors shall be duly registered as a vendor authorized to conduct business in the State of New Hampshire.

STATE OF NEW HAMPSHIRE VENDOR APPLICATION: Prior to bid award, Vendors shall have a

completed VENDOR CERTIFICATIONS:

All Vendors shall be duly registered with the State of New Hampshire as a vendor. All Vendors that are
corporations, limited liability companies, or other limited liability business entities (this excludes sole
proprietors and general partnerships) shall be duly registered with the New Hampshire Secretary of State to
conduct business in the State of New Hampshire.

STATE OF NEW HAMPSHIRE VENDOR APPLICATION: To be eligible for a contract award, a
Vendor must have a completed Vendor Application Package on file with the NH Bureau of Purchase and
Property. See the following website for information on obtaining and filing the required forms (no fee:
https://DAS.NH.Gov/Purchasing

NEW HAMPSHIRE SECRETARY OF STATE REGISTRATION: To be eligible for a contract award,

a Vendor that is a corporation, limited liability company, or other limited liability business entity (this excludes
sole proprietors and general partnerships) must be registered to conduct business in the State of New Hampshire
AND in good standing with the NH Secretary of State. Please visit the following website to find out more
about the requirements for registration with the NH Secretary of State: http://sos.nh.gov/Corp_Div.aspx

CONFIDENTIALITY & CRIMINAL RECORD: If Applicable, any employee or approved
subcontractor of the Vendor who will be accessing or working with records of the State of New Hampshire shall
be required to sign a Confidentiality and Non-Disclosure Agreement and a Release of Criminal Record
Authorization Form. These forms shall be returned to the designated State agency prior to commencing any
work.



CERTIFICATE OF INSURANCE:

Prior to being awarded a contract the Vendor shall be required to submit proof of insurance in accordance with
the outlined coverages in 12 CONTRACTOR'S AND SUBCONTRACTOR'S INSURANCE.

21. BID PRICES:

Bid prices shall remain firm for the entire contract period and shall be in US dollars and shall include delivery
and all other costs required by this bid invitation. Special charges, surcharges (including credit card transaction
fees), or fuel charges of any kind (by whatever name) may not be added on at any time. Any and all charges
shall be built into your bid price at the time of the bid. Unless otherwise specified, prices shall be F.O.B.
DESTINATION, (included in the price bid), which means delivered to a state agency's receiving dock or other
designated point as specified in this contract or subsequent purchase orders without additional charge.
Shipments shall be made in order to arrive at the destination at a satisfactory time for unloading during
receiving hours.

Per Administrative Rule 606.01(e) "if there is a discrepancy between the unit price and the extension price in a
response to an RFP, RFB or RFQ, the unit price shall be binding upon the vendor".

Price decreases shall become effective immediately as they become effective to the general trade or the
Vendor's best/preferred customer

The selected contractor is to obtain and pay for all construction licenses, permits, and fees as may be required
by law for construction of State's facility, and pay for all fees and charges, and use of the property other than
the site of the work for storage of materials or other purposes.

The selected Contractor is to pay all applicable Federal, State, and Local sales and other taxes, except taxes, and
assessments on the real property comprising the site of the Project.

22. AUDITS AND ACCOUNTING:

The successful Vendor shall allow representatives of the State of New Hampshire to have complete access to all
records for the purpose of determining compliance with the terms and conditions of this bid invitation and in
determining the award and for monitoring any resulting contract.

At intervals during the contract term, and prior to the termination of the contract, the successful Vendor may be
required to provide a complete and accurate accounting of all products and quantities ordered by each agency
and institution and by political sub-divisions and authorized non-profit organizations.

23. PAYMENT:

Payment method ACH. Payments shall be made via ACH unless otherwise specified by the state of New
Hampshire. Use the following link to enroll with the State Treasury for ACH payments:
https://www.nh.gov/treasury/state-vendors/index.htm
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24. INVOICING:

Invoices shall be submitted to the corresponding State agency in accordance with the Exhibit C Method of
Payment.

25. TERMS OF PAYMENT;

Payment shall be made in full within thirty (30) days after receipt of the invoice and acceptance of the
corresponding goods and/or services to the State's satisfaction.

26. VENDOR RESPONSIBILITY:

The successful Vendor shall be solely responsible for meeting all terms and conditions specified in the bid, and
any resulting contract.

All State of New Hampshire bid invitations and addenda to these bid invitations are advertised on our website
at: https://das.nh.gov/Purchasing/vendorresources.aspx.

It is a prospective Vendor's responsibility to access our VENDOR RESPONSIBILITY:

The successful Vendor shall be solely responsible for meeting all terms and conditions specified in the bid and
any resulting contract.

All State of New Hampshire bid invitations and addenda to such bid invitations are advertised on our website at:
https://apps.das.nh.gov/bidscontracts/bids.aspx.

It is a prospective Vendor's responsibility to access our website to determine any bid invitation under which the
Vendor desires to participate. It is also the Vendor's responsibility to access our website for any posted
addenda.

The website is updated several times per day; it is the responsibility of the prospective Vendor to access the
website frequently to ensure that no bidding opportunity or addendum is overlooked.

It is the prospective Vendor's responsibility to forward a signed copy of any addendum requiring the Vendor's
signature to the Department of Military Affairs and Veterans Services with the bid response.

In preparation of a bid response, the prospective Vendor shall:

•  Provide pricing information as indicated in the "Offer" section; and

•  Provide all other information required for the bid response (if applicable); and
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•  Complete the "Vendor Contact information" section; and

•  Add applicable prospective Vendor information to the "Transmittal Letter" form, and sign the form in
the space provided. The Transmittal Letter form must be signed under oath and acknowledged by a notary
public or justice of the peace in order for the bid response to be considered.

27. IF AWARDED A CONTRACT:

The successful Vendor shall complete the following sections of the attached Agreement State of New
Hampshire Form #P-37:

Section 1.3 Contractor Name

Section 1.4 ' Contractor Address

Section 1. 11 Contractor Signature (witnessed by a Notary Public or Justice of the Peace)

Section 1.12 Name & Title of Contractor Signatory (if Vendor is not a sole proprietor)

Section 1.13 Acknowledgement (completed or verified by the Notary Public or Justice of the Peace)

•  Provide certificate of insurance indicating the coverage amounts required by Section 14 of the Form
Number P-37.

•  Provide proof of sufficient workers' compensation insurance coverage or evidence of exemption from
RSA Chapter 81-A.

•  If the successful Vendor is a corporation, limited liability company, or other limited liability business
entity, then provide a certificate of good standing issued by the NH Secretary of State or, for a newly
incorporated, formed, or registered entity, a copy of the appropriate registration document certified by the NH
Secretary of State.

28. SPECIFICATIONS:

Complete specifications required are detailed in the Exhibit B-SCOPE OF SERVICES, Exhibit B Attachment
I- PROJECT SPECIFICATIONS, and Exhibit B Attachment 2- PROJECT DRAWINGS sections of this bid

invitation. In responding to the bid invitation, the prospective Vendor shall address all requirements for
information as outlined herein.

29. SITE VISITATION:

Bidders will ONLY be allowed to visit the site at the published date and time in the RFB. These are active
military installations and unscheduled site visits are not authorized. Whether or not a contractor attends a site
visit, their bid is a statement that they have ascertained pertinent local conditions; such as location, accessibility
and general character of the site or building, the character and extent of existing work within or adjacent to the
site, and any other work being performed thereon at the time of the submission of his bid.

A non-mandatory bidder's conference (walk-through) will be held at 9:00 a.m. on 7/07/2020.
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30. WARRANTY REQUIREMENTS:

The successful Vendor shall be required to provide warranties on all equipment provided by the Vendor for a
period of not less than one (I) year or the manufacturer's standard warrantv period, whichever is greater,
commencing on the date that the equipment is received, inspected, and accepted by the State of New
Hampshire. The warranty shall cover 100% of repair or replacement costs, including all parts, shipping, labor,
travel, lodging, and expenses.

31 ■ OBLIGATIONS AND LIABILITY OF THE VENDOR:

The successful Vendor shall perform all work and furnish all materials, tools, equipment and safety devices
necessary to perform the requested services in the manner and within the time hereinafter specified. The
Vendor shall provide said services to the satisfaction of the State and in accordance with the specifications and
at the price set forth herein. All work to be performed and all equipment to be furnished pursuant to the Scope
of Services included herein shall be performed and furnished in strict accordance with the specifications
included herein, the terms of any contract awarded as a result of this solicitation, any associated contract
drawings, and the directions of State representatives as may be given from time to time while the work is in
progress.

The successful Vendor shall take full responsibility for the work to be performed pursuant to the Scope of
Services included herein; for the protection of said work; and for preventing injuries to persons and damage to
property and utilities on or about said work. The Vendor shall in no way be relieved of such responsibility by
any authority of the State to give permission or issue orders relating to any part of the work, by any such
permission given or orders issued, or by any failure of the State to give such permission or issue such orders.
The successful Vendor shall bear all losses accruing to the Vendor as a result of the amount, quality, or
character of the work required, or because the nature or characteristics of the work location is different from

what the Vendor estimated or expected, or due to delays or other complications caused by the weather,
elements, or other natural causes.

The successful Vendor agrees that any damage or injury to any buildings, materials, equipment, or other
property resulting from the Vendor's performance of the requested services shall be repaired at the Vendor's
own expense so that such buildings, materials, equipment, or other property are satisfactorily restored to their
prior condition.

32. OFFER:

Vendor hereby offers to perform the services to the State of New Hampshire as specified at the prices outlined
on the following BID FORM, in complete accordance with the general and detailed specifications included
herewith.
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STATE OF NEW HAMPSHIRE

DEPARTMENT OF MILITARY AFFAIRS AND VETERANS SERVICES

BID FORM

BID OPENING

Date: July 23, 2020

Time: 10:15 a.m.

Subject: Hillsboro Boiler Replacement
Hiilsboro Readiness Center

140 West Main Street

Hillsboro, New Hampshire 03244

Contract Price

Allowance for unforeseen conditions
and/or Owner initiated Changes

Numerical Bid $_
Verbal Bid

$ 20,000.00

Twenty Thousand Dollars

TOTAL BID AMOUNT Numerical Bid $_
Verbal Bid
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33. VENDOR CONTACT INFORMATION:

Please provide contact information below for a person knowledgeable of and who can answer questions
regarding, this bid response.

Contact Person Local Telephone Number Toll Free Telephone Number

E-mail Address Company Website

Vendor Company Name Vendor Address

34. PROJECT LOCATIQN(S):

140 West Main Street, Hillsboro, New Hampshire 03244

35. ATTACHMENTS:

The following attachments are an integral part of this bid invitation:

Attachment 1: Sample P-37 Form

Exhibit A- Special Provisions
/

Exhibit B- Scope of Services

Exhibit B Attachment I - Project Specifications

Exhibit B Attachment 2- Project Drawings

Exhibit C- Method of Payment

Note: To be considered, bid shall be signed and notarized on front cover sheet in the space provided.
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AHACHMENT 1

SAMPLE FORM TO BE COMPLETED UPON AWARD

FORM NUMBER P-37 (version 12/11/2019)

Notice: This agreement and all of its attachments shall become public upon submission to Governor and

Executive Council for approval. Any information that is private, confidential or proprietary must

be clearly identified to the agency and agreed to in writing prior to signing the contract.

AGREEMENT

The State of New Hampshire and the Contractor hereby mutually agree as follows:

GENERAL PROVISIONS

I. IDENTIFICATION.

1.1 State Agency Name 1.2 State Agency Address

1.3 Contractor Name 1.4 Contractor Address

1.5 Contractor Phone

Number

1.6 Account Number 1.7 Completion Date 1.8 Price Limitation

1.9 Contracting Officer for State Agency 1.10 State Agency Telephone Number

1.11 Contractor Signature

Date:

1.12 Name and Title of Contractor Signatory

1.13 State Agency Signature

Date:

1.14 Name and Title of State Agency Signatory

1.15 Approval by the N.H. Department of Administration, Division of Personnel (ifapplicable)

By: Director, On:

1.16 Approval by the Attorney General (Form, Substance and Execution) (if applicable)

By: On:

1.17 Approval by the Governor and Executive Council (if applicable)

G&C item number: G&C Meeting Date:



2. SERVICES TO BE PERFORMED. The State of New

Hampshire, acting through the agency identified in block I.I
("State"), engages contractor identified in block 1.3
("Contractor") to perform, and the Contractor shall perform, the
work or sale of goods, or both, identified and more particularly
described in the attached EXHIBIT B which is incorporated
herein by reference ("Services").

3. EFFECTIVE DATE/COMPLETION OF SERVICES.

3.1 Notwithstanding any provision of this Agreement to the
contrary, and subject to the approval of the Governor and
Executive Council of the Stale of New Hampshire, if applicable,
this Agreement, and all obligations of the parties hereunder, shall
become effective on the date the Governor and Executive

Council approve this Agreement as indicated in block 1.17,
unless no such approval is required, in which case the Agreement
shall become effective on the date the Agreement is signed by
the State Agency as shown in block 1.13 ("Effective Date").
3.2 If the Contractor commences the Services prior to the
Effective Date, all Services performed by the Contractor prior to
the Effective Date shall be performed at the sole risk of the
Contractor, and in the event that this Agreement does not become
effective, the State shall have no liability to the Contractor,
including without limitation, any obligation to pay the
Contractor for any costs incurred or Services performed.
Contractor must complete all Services by the Completion Date
specified in block 1.7.

4. CONDITIONAL NATURE OF AGREEMENT.

Notwithstanding any provision of this Agreement to the
contrary, all obligations of the State hereunder, including,
without limitation, the continuance of payments hereunder, are
contingent upon the availability and continued appropriation of
funds affected by any state or federal legislative or executive
action that reduces, eliminates or otherwise modifies the
appropriation or availability of funding for this Agreement and
the Scope for Services provided in EXHIBIT B, in whole or in
part. In no event shall the State be liable for any payments
hereunder in excess of such available appropriated funds. In the
event of a reduction or termination of appropriated funds, the
State shall have the right to withhold payment until such funds
become available, if ever, and shall have the right to reduce or
terminate the Services under this Agreement immediately upon
giving the Contractor notice of such reduction or termination.
The State shall not be required to transfer funds from any other
account or source to the Account identified in block 1.6 in the

event funds in that Account are reduced or unavailable.

5. CONTRACT PRICE/PRICE LIMITATION/

PAYMENT.

5.1 The contract price, method of payment, and terms of payment
are identified and more particularly described in EXHIBIT C
which is incorporated herein by reference.
5.2 The payment by the State of the contract price shall be the
only and the complete reimbursement to the Contractor for all
expenses, of whatever nature incurred by the Contractor in the
performance hereof, and shall be the only and the complete

compensation to the Contractor for the Services. The State shall
have no liability to the Contractor other than the contract price.
5.3 The State reserves the right to offset from any amounts
otherwise payable to the Contractor under this Agreement those
liquidated amounts required or permitted by N.H. RSA 80:7
through RSA 80:7-c or any other provision of law.
5.4 Notwithstanding any provision in this Agreement to the
contrary, and notwithstanding unexpected circumstances, in no
event shall the total of all payments authorized, or actually made
hereunder, exceed the Price Limitation set forth in block 1.8.

6. COMPLIANCE BY CONTRACTOR WITH LAWS

AND REGULATIONS/ EQUAL EMPLOYMENT
OPPORTUNITY.

6.1 In connection with the performance of the Services, the
Contractor shall comply with all applicable statutes, laws,
regulations, and orders of federal, state, county or municipal
authorities which impose any obligation or duty upon the
Contractor, including, but not limited to, civil rights and equal
employment opportunity laws. In addition, if this Agreement is
funded in any part by monies of the United States, the Contractor
shall comply with all federal executive orders, rules, regulations
and statutes, and with any rules, regulations and guidelines as the
State or the United States issue to implement these regulations.
The Contractor shall also comply with all applicable intellectual
properly laws.
6.2 During the term of this Agreement, the Contractor shall not
discriminate against employees or applicants for employment
because of race, color, religion, creed, age, sex, handicap, sexual
orientation, or national origin and will take affirmative action to
prevent such discrimination.
6.3. The Contractor agrees to permit the State or United States
access to any of the Contractor's books, records and accounts for
the purpose of ascertaining compliance with all rules, regulations
and orders, and the covenants, terms and conditions of this
Agreement.

7. PERSONNEL.

7.1 The Contractor shall at its own expense provide all personnel
necessary to perform the Services. The Contractor warrants that
all personnel engaged in the Services shall be qualified to
perform the Services, and shall be properly licensed and
otherwise authorized to do so under all applicable laws.
7.2 Unless otherwise authorized in writing, during the term of
this Agreement, and for a period of six (6) months affer the
Completion Date in block 1.7, the Contractor shall not hire, and
shall not permit any subcontractor or other person, firm or
corporation with whom it is engaged in a combined effort to
perform the Services to hire, any person who is a State employee
or official, who is materially involved in the procurement,
administration or performance of this Agreement. This
provision shall survive termination of this Agreement.
7.3 The Contracting Officer specified in block 1.9, or his or her
successor, shall be the State's representative. In the event of any
dispute concerning the interpretation of this Agreement, the
Contracting Officer's decision shall be final for the State.
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8. EVENT OF DEFAULT/REMEDIES.

8.1 Any one or more of the following acts or omissions of the
Contractor shall constitute an event of default hereunder ("Event
of Default"):
8.1.1 failure to perform the Services satisfactorily or on
schedule;
8.1.2 failure to submit any report required hereunder; and/or
8.1.3 failure to perform any other covenant, term or condition of
this Agreement.
8.2 Upon the occurrence of any Event of Default, the State may
take any one, or more, or all, of the following actions:
8.2.1 give the Contractor a written notice specifying the Event of
Default and requiring it to be remedied within, in the absence of
a greater or lesser specification of time, thirty (30) days from the
date of the notice; and if the Event of Default is not timely cured,
terminate this Agreement, effective two (2) days after giving the
Contractor notice of termination;
8.2.2 give the Contractor a written notice specifying the Event of
Default and suspending all payments to be made under this
Agreement and ordering that the portion of the contract price
which would otherwise accrue to the Contractor during the
period from the date of such notice until such time as the State
determines that the Contractor has cured the Event of Default

shall never be paid to the Contractor;
8.2.3 give the Contractor a written notice specifying the Event of
Default and set off against any other obligations the State may
owe to the Contractor any damages the State suffers by reason of
any Event of Default; and/or
8.2.4 give the Contractor a written notice specifying the Event of
Default, treat the Agreement as breached, terminate the
Agreement and pursue any of its remedies at law or in equity, or
both.

8.3. No failure by the State to enforce any provisions hereof after
any Event of Default shall be deemed a waiver of its rights with
regard to that Event of Default, or any subsequent Event of
Default. No express failure to enforce any Event of Default shall
be deemed a waiver of the right of the State to enforce each and
all of the provisions hereof upon any further or other Event of
Default on the part of the Contractor.

9. TERMINATION.

9.1 Notwithstanding paragraph 8, the State may, at its sole
discretion, terminate the Agreement for any reason, in whole or
in part, by thirty (30) days written notice to the Contractor that
the State is exercising its option to terminate the Agreement.
9.2 In the event of an early termination of this Agreement for
any reason other than the completion of the Services, the
Contractor shall, at the State's discretion, deliver to the
Contracting Officer, not later than fifteen (15) days after the date
of termination, a report ("Termination Report") describing in
detail all Services performed, and the contract price earned, to
and including the date of termination. The form, subject matter,
content, and number of copies of the Termination Report shall
be identical to those of any Final Report described inthe attached
EXHIBIT B. In addition, at the State's discretion, the Contractor
shall, within 15 days of notice of early termination, develop and

submit to the State a Transition Plan for services under the

Agreement.

10. DATAyACCESS/CONFIDENTIALITY/

PRESERVATION.

10.1 As used in this Agreement, the word "data" shall mean all
information and things developed or obtained during the
performance of, or acquired or developed by reason of, this
Agreement, including, but not limited to, all studies, reports,
files, formulae, surveys, maps, charts, sound recordings, video
recordings, pictorial reproductions, drawings, analyses, graphic
representations, computer programs, computer printouts, notes,
letters, memoranda, papers, and documents, all whether
finished or unfinished.

10.2 All data and any property which has been received from
the Slate or purchased with funds provided for that purpose
under this Agreement, shall be the property of the State, and
shall be returned to the State upon demand or upon termination
of this Agreement for any reason.
10.3 Confidentiality of data shall be governed by N.H. RSA
chapter 91-A or other existing law. Disclosure of data requires
prior written approval of the State.

11. CONTRACTOR'S RELATION TO THE STATE. In the

performance of this Agreement the Contractor is in all respects
an independent contractor, and is neither an agent nor an
employee of the State. Neither the Contractor nor any of its
officers, employees, agents or members shall have authority to
bind the State or receive any benefits, workers' compensation or
other emoluments provided by the Stale to its employees.

12. ASSIGNMENT/DELEGATION/SUBCONTRACTS.

12.1 The Contractor shall not assign, or otherwise transfer any
interest in this Agreement without the prior written notice, which
shall be provided to the State at least fifteen (15) days prior to
the assignment, and a written consent of the State. For purposes
of this paragraph, a Change of Control shall constitute
assignment. "Change of Control" means (a) merger,
consolidation, or a transaction or series of related transactions in
which a third party, together with its affiliates, becomes the
direct or indirect owner of fifty percent (50%) or more of the
voting shares or similar equity interests, or combined voting
power of the Contractor, or (b) the sale of all or substantially all
of the assets of the Contractor.

12.2 None of the Services shall be subcontracted by the
Contractor without prior written notice and consent of the State.
The State is entitled to copies of all subcontracts and assignment
agreements and shall not be bound by any provisions contained
in a subcontract or an assignment agreement to which it is not a
party.

13. INDEMNIFICATION. Unless otherwise exempted by law,
the Contractor shall indemnify and hold harmless the State, its
officers and employees, from and against any and all claims,
liabilities and costs for any personal injury or property damages,
patent or copyright infringement, or other claims asserted against
the State, its officers or employees, which arise out of (or which
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may be claimed to arise out of) the acts or omission of the
Contractor, or subcontractors. Including but not limited to the
negligence, reckless or intentional conduct. The State shall not
be liable for any costs incurred by the Contractor arising under
this paragraph 13. Notwithstanding the foregoing, nothing herein
contained shall be deemed to constitute a waiver of the sovereign
immunity of the State, which immunity Is hereby reserved to the
State. This covenant in paragraph 13 shall survive the
termination of this Agreement.

14. INSURANCE.

14.1 The Contractor shall, at its sole expense, obtain and
continuously maintain in force, and shall require any
subcontractor or assignee to obtain and maintain in force, the
following insurance:
14.1.1 commercial general liability Insurance against all claims
of bodily injury, death or property damage, in amounts of not
less than $1,000,000 per occurrence and $2,000,000 aggregate
or excess; and
14.1.2 special cause of loss coverage form covering all property
subject to subparagraph 10.2 herein. In an amount not less than
80% of the whole replacement value of the property.
14.2 The policies described in subparagraph 14.1 herein shall be
on policy forms and endorsements approved for use in the State
of New Hampshire by the N.H. Department of Insurance, and
Issued by insurers licensed in the State of New Hampshire.
14.3 The Contractor shall furnish to the Contracting Officer
identified in block 1.9, or his or her successor, a certificate(s) of
insurance for all insurance required under this Agreement.
Contractor shall also furnish to the Contracting Officer identified
in block 1.9, or his or her successor, certificate(s) of irisurance
for all renewal(s) of insurance required under this Agreement no
later than ten (10) days prior to the expiration date of each
insurance policy. The certlficate(s) of Insurance and any
renewals thereof shall be attached and are incorporated herein by
reference.

15. WORKERS'COMPENSATION.

15.1 By signing this agreement, the Contractor agrees, certifies
and warrants that the Contractor Is in compliance with or exempt
from, the requirements of N.H. RSA chapter 281-A ("Workers'
Compensation ").
15.2 To the extent the Contractor is subject to the requirements
of N.H. RSA chapter 281-A, Contractor shall maintain, and
require any subcontractor or assignee to secure and maintain,
payment of Workers' Compensation in connection with
activities which the person proposes to undertake pursuant to this
Agreement. The Contractor shall furnish the Contracting Officer
Identified in block 1.9, or his or her successor, proof of Workers'
Compensation in the manner described In N.H. RSA chapter
281-A and ̂ y applicable renewal(s) thereof, which shall be
attached and are incorporated herein by reference. The State
shall not be responsible for payment of any Workers'
Compensation premiums or for any other claim or benefit for
Contractor, or any subcontractor or employee of Contractor,
which might arise under applicable State of New Hampshire

Workers' Compensation laws In connection with the
performance of the Services under this Agreement.

16. NOTICE. Any notice by a party hereto to the other party
shall be deemed to have been duly delivered or given at the time
of mailing by certified mall, postage prepaid, in a United States
Post Office addressed to the parties at the addresses given in
blocks 1.2 and 1.4, herein.

17. AMENDMENT. This Agreement may be amended, waived
or discharged only by an instrument In writing signed by the
parties hereto and only after approval of such amendment,
waiver or discharge by the Governor and Executive Council of
the State of New Hampshire unless no such approval Is required
under the circumstances pursuant to State law, rule or policy.

18. CHOICE OF LAW AND FORUM. This Agreement shall
be governed, interpreted and construed In accordance with the
laws of the State of New Hampshire, and Is binding upon and
inures to the benefit of the parties and their respective successors
and assigns. The wording used In this Agreement Is the wording
chosen by the parties to express their mutual Intent, and no rule
of construction shall be applied against or In favor of any party.
Any actions arising out of this Agreement shall be brought and
maintained in New Hampshire Superior Court which shall have
exclusive Jurisdiction thereof.

19. CONFLICTING TERMS. In the event of a conflict

between the terms of this P-37 form (as modified in EXHIBIT
A) and/or attachments and amendment thereof, the terms of the
P-37 (as modified in EXHIBIT A) shall control.

20. THIRD PARTIES. The parties hereto do not intend to
benefit any third parties and this Agreement shall not be
construed to confer any such benefit.

21. HEADINGS. The headings throughout the Agreement are
for reference purposes only, and the words contained therein
shall In no way be held to explain, modify, amplify or aid in the
interpretation, construction or meaning of the provisions of this
Agreement.

22. SPECIAL PROVISIONS. Additional or modifying
provisions set forth In the attached EXHIBIT A are incorporated
herein by reference.

23. SEVERABILITV. In the event any ofthe provisions of this
Agreement are held by a court of competent Jurisdiction to be
contrary to any state or federal law, the remaining provisions of
this Agreement will remain in full force and effect.

24. ENTIRE AGREEMENT. This Agreement, which may be
executed in a number of counterparts, each of which shall be
deemed an original, constitutes the entire agreement and
understanding between the parties, and supersedes all prior
agreements and understandings with respect to the subject matter
hereof.
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