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Portsmouth City Hall Boiler Replacement Bid #36-13

City of Portsmouth
Portsmouth, NH
Department of Public Works

Portsmouth City Hall Boiler Replacement 2013

INVITATIONTOBID

Sealed bid proposals, plainly marked, Portsmouth City Hall Boiler Replacement 2013, Bid Proposal
#36-13 on the outside of the mailing envelope aswell as the sealed bid envelope, addressed to the
Finance/Purchasing Department, City Hall, 1 Junkins Avenue, Portsmouth, New Hampshire, 03801, will
be accepted until May 30", 2013 at 2:00 p.m. at which time all bids will be publicly opened and read
aoud. A mandatory pre-bid meeting will be held Monday, May 20", 2013 at 10:00 am. at the Portsmouth
City Hall complex, 1 Junkins Avenue, Portsmouth, N.H. Vendors are to meet at the City Hall boiler plant
located in the lower parking lot.

The work shall consist of the removal of existing boilers, replacement with new condensing boilers, and
installation of associated controls, plumbing, & wiring for the Portsmouth City Hall Boiler Plant building.

Completion date will be 90 calendar days from the date of the Noticeto Proceed, but must be
completed with boilers operational by October 1, 2013. Heat isrequired for the City Hall Complex
by October 1, 2013. Contractor will be held responsible for all costs associated with supplying
temporary heat to the City Hall Complex if scheduleisnot met, aswell asall other associated
damages allowed by law.

Contractors must have at least five (5) years of successful experiencein thefield of boiler and boiler
system installations. Bidders must determine the quantities of work required and the conditions under
which the work will be performed.

Specifications, drawings, and bid proposal forms may be obtained from the City website at
http://www.cityof portsmouth.com/finance/purchasing.htm. Questions may be directed to Rick Dolce,
P.E., Facilities Project Manager at (603) 766-1413. Addendato this bid document, if any, including
written answersto questions, will be posted on the City of Portsmouth website at

http://www.cityof portsmouth.com/finance/purchasing.htm under the project heading. Addenda and
updates will NOT be sent directly to vendors.

The City of Portsmouth reserves the right to reject any or al bids, to waive technical or legal deficiencies,
to re-bid, and to accept any bid that it may deem to be in the best interest of the City.

Each Bidder shall furnish abid security in the amount of ten percent (10%) of the bid. The Bid Security

may be in the form of acertified check or abid bond executed by a surety company authorized to do
business in the State of New Hampshire, made payable to the City of Portsmouth, N.H.
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Portsmouth City Hall Boiler Replacement Bid #36-13

INSTRUCTIONSTO BIDDERS

BIDDING REQUIREMENTSAND CONDITIONS

1. Specia Noticeto Bidders

Appended to these instructions is a complete set of bidding and general contract forms. These forms may
be detached and executed for the submittal of bids. The plans, specifications, and other documents
designated in the proposal form will be considered as part of the proposal, whether attached or not.

The bidders must submit a statement of bidder’s qualifications, if requested, subsequent to bid opening
but prior to award.

Addendato this proposal, if any, including written answers to questions, will be posted on the City of
Portsmouth website at http://www.cityof portsmouth.com/finance/purchasing.htm under the project
heading. Addenda and updates will NOT be sent directly to firms. Contractors submitting a proposa
should check the web site daily for addenda and updates after the rel ease date. Firms should print out,
sign and return addenda with the proposal. Failure to do so may result in disqualification

2. Interpretation of Quantitiesin Bid Schedules

The quantities appearing in the bid schedul e are approximate only and are prepared for the comparison of
bids. Payment to the contractor will be made only for actual work performed and accepted in accordance
with the contract. Any scheduled item of work to be done and material s to be furnished may be
increased, decreased or omitted as hereinafter provided, and no claim for loss, anticipated profits or costs
incurred in anticipation of work not ultimately performed will be allowed due to such increase or
decrease.

3. Examination of Plans, Specifications and Site Work

The bidder is expected to examine carefully the site of the proposed work, the plans, standard
specifications, supplemental specifications, special provisions and contract forms before submitting a
proposal. The submission of abid shall be considered conclusive evidence that the bidder has made such
examination and is satisfied as to the conditions to be encountered in performing the work and as to the
requirements of the contract. It will be conclusive evidence that the bidder has also investigated and is
satisfied with the sources of supply for all materials.

Plans, surveys, measurements, dimensions, calculations, estimates and statements as to the condition
under which the work isto be performed are believed to be correct, but the contractors must examine for
themselves, as no alowance will be made for any errors or inaccuracies that maybe found therein.

4. Familiarity with Laws

The bidder is assumed to have made himself or herself familiar with all federal and state laws and all
local by-laws, ordinances and regul ations which in any manner affect those engaged or employed on the
work or affect the materials or equipment used in the work or affect the conduct of the work, and the
bidder, if awarded the contract, shall be obligated to perform the work in conformity with said laws, by-
laws, ordinances and regulations notwithstanding itsignorance thereof. If the bidder shall discover any
provision in the plans or specifications which isin conflict with any such law, by-law, ordinance or
regulation the bidder shall forthwith report it to the engineer in writing.
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Portsmouth City Hall Boiler Replacement Bid #36-13

5. Preparation of Proposal

a) The bidder shall submit its proposal upon the forms furnished by the Owner. The bidder shall
specify alump sum pricein figures, for each pay item for which a quantity is given and shall also show
the products of the respective prices and quantities written in figures in the column provided for that
purpose and the total amount of the proposal obtained by adding the amount of the severa items. All
words and figures shall beinink or typed. If aunit price or alump sum bid already entered by the bidder
on the proposal form isto be atered 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 with ink.

b)  Thebidder's proposa must be signed with ink by the individual, by one or more general partners of
a partnership, by one or more members or officers of each firm representing ajoint venture; by one or
more officers of a corporation, by one or more members (if member-managed) or managers (if manager-
managed) of alimited liability company, or by an agent of the contractor legally qualified and acceptable
to the owner. If the proposal is made by an individual, his or her name and post office address must be
shown, by a partnership the name and post office address of each genera and limited partner must be
shown; as ajoint venture, the name and post office address of each venturer must be shown; by a
corporation, the name of the corporation and its business address must be shown, together with the name
of the state in which it isincorporated, and the names, titles and business addresses of the president,
secretary and treasurer.

6. Nonconforming Proposals

Proposals will be considered nonconforming and may be rejected in the Owner's sole discretion for any of
the following reasons:

If the proposal ison aform other than that furnished by the Owner, or if the formisaltered or
any portion thereof is detached;

If there are unauthorized additions, conditional or altered bids, or irregularities of any kind
which may tend to make the proposal or any portion thereof incomplete, indefinite or
ambiguous as to its meaning;

If the bidder adds any provisions reserving the right to accept or reject an award, or to enter
into a contract pursuant to an award; or

If the proposal does not contain a unit price for each pay item listed except in the case of
authorized alter pay items.

7. Proposal Guaranty

No proposal will be considered unless accompanied by a bid bond, surety, or similar guaranty of the types
and in an amount not |ess than the amount indicated in the Invitation to Bid. All sureties shall be made
payable to the "City of Portsmouth”. If abid bond is used by the bidder it shall be:

In aform satisfactory to the Owner;

With a surety company licensed, authorized to do businessin, and subject to the jurisdiction of
the courts of the State of New Hampshire; and

Conditioned upon the faithful performance by the principa of the agreements contained in the
sub-bid or the general bid.

In the event any irregularities are contained in the proposal guaranty, the bidder will have four business
days (not counting the day of opening) to correct any irregularities. The corrected guaranty must be
received by 4:00 p.m. If irregularities are not corrected to the satisfaction of the Owner, the Owner, inits
sole discretion, may rejected the bid.
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Portsmouth City Hall Boiler Replacement Bid #36-13

8. Delivery of Proposals

When sent by mail, the sealed proposal shall be addressed to the Owner at the address and in the care of
the official in whose office the bids are to be received. All proposals shall be filed prior to the time and at
the place specified in the invitation for bids. Proposals received after the time for opening of the bids will
be returned to the bidder, unopened.

9. Withdrawal of Proposals

A bidder will be permitted to withdraw his or her proposal unopened after it has been submitted if the
Owner receives arequest for withdrawal in writing prior to the time specified for opening the proposals.

10. Public Opening of Proposals

Proposals will be opened and read publicly at the time and place indicated in the invitation for bids.
Bidders, their authorized agents, and other interested parties are invited to be present.

11. Disqudlification of Bidders

Any or al of the following reasons may be deemed by Owner in its sole discretion as being sufficient for
the disqualification of a bidder and the rejection of his proposal:

More than one proposal for the same work from an individual, firm, or corporation under the
same or different name;

Evidence of collusion among bidders;

Failure to submit all required information requested in the bid specifications;

Contractor lacks sufficient experiencein boiler and boiler system installations (5 years);
Lack of competency or of adequate machinery, plant or other equipment, as revealed by the
statement of bidders quaification or otherwise;

Uncompleted work which, in the judgment of the owner, might hinder or prevent the prompt
completion of additional work if awarded;

Failureto pay, or satisfactorily settle, all bills due for labor and materials on former contracts,
Default or unsatisfactory performance on previous contracts; or

Such disqualification would be in the best interests of the Owner.

12. Material Guaranty and Samples

Before any contract is awarded, the bidder may be required to furnish a complete statement of the origin,
composition and manufacture of any or all materials to be used in the construction of the work, and the
Owner may, in its sole discretion, reject the bid based on the contents of the statement or as aresult of the
failure of the bidder to submit the statement.
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Portsmouth City Hall Boiler Replacement Bid #36-13

AWARD AND EXECUTION OF CONTRACT

1. Consideration of Proposals

a) After the proposals are opened and read, they will be compared on the basis of the total pricefor all
sections of work to be charged to perform the work and any such additional considerations as may be
identified in the bid documents. The results of such comparisons will be immediately available to the
public. In case of a discrepancy between the prices written in words and those written figures, the prices
written in words shall govern. In case of a discrepancy between the total shown in the proposal and that
obtained by adding the products of the quantities of items and unit bid prices, the latter shall govern.

2. Award of Contract

Within 30 calendar days after the opening of proposals, if acontract isto be awarded, the award will be
made to the lowest responsible and qualified bidder whose proposal complies with all the requirements
prescribed. The successful bidder will be notified, in writing, mailed to the address on his or her proposal,
that his or her bid has been accepted and that the bidder has been awarded the contract.

The award shall not be considered official until such time that a Purchase Order, fully executed contract
or an award letter has been issued by the Finance Director. No presumption of award shall be made by
the bidder until such documents arein hand. Verbal notification of award is not considered official. Any
action by the bidder to assume otherwise is done so at higher own risk and the City will not be held liable
for any expense incurred by a bidder that has not received an official award.

Basis of award will be based on the Base Bid.
Contract award is dependent upon available funds.
Contractors may be requested to break down contract pricing for compar ative pur poses.

3. Reservation of Rights

The Owner reserves the right to reject any or all proposals, to waive technicdities or to advertise for new
proposals, if, in the sole discretion of the Owner, the best interest of the City of Portsmouth will be
promoted thereby.

The City reserves the right to make inquires regarding the qualifications and reputation of the bidder. By
submitting a bid proposal, bidder agrees to hold harmless the Owner and its employees and agents from
any and al claims, actions, and damages arising from such investigation. Bidder may be requested to
execute releases.

The Owner reserves the right to cancel the award of any contract at any time before the execution of such
contract by all parties without any liability of the Owner.

4, Return of Proposal Guaranty

All proposal guaranties, except those of the three lowest bidders, will be returned upon request following
the opening and checking of the proposals. The proposal guaranties of the three lowest bidders will be
returned within ten days following the award of the contract if requested.
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Portsmouth City Hall Boiler Replacement Bid #36-13

5. Contract Bonds
At the time of the execution of the contract, the successful bidder shall furnish:

A performance bond in the amount of 100 percent of the contract amount.
Labor and materials payment bond in the sum equal to 100 percent of the contract amount.

At the time of project completion, the Owner may, in its sole discretion, permit the Contractor to
subgtitute a maintenance bond in lieu of holding retainage for the entire guaranty period. If abondis
furnished it shall meet the following criteria:

- The bond shall be in an amount equal to 20 percent of the contract amount. Such bond shall
guarantee the repair of all damage due to faulty materials or workmanship provided or done by
the contractor. The guarantee shall remain in effect for a period of one year after the date of
final acceptance of the job by the Owner.

Each bond shall be: (1) in aform satisfactory to the Owner; (2) with a surety company licensed and
authorized to do business and with a resident agent designated for services of processin the State of New
Hampshire; and (3) conditioned upon the faithful performance by the principal of the agreements
contained in the original bid. All premiumsfor the contract bonds are to be paid by the contractor.

6. Execution and Approval of Contract

The successful bidder is required to present all contract bonds, to provide proof of insurance, and to
execute the contract within 10 days following receipt of the City’s notification of acceptance of the bid.
No contract shall be considered asin effect until it has been fully executed by all parties.

7. Failure to Execute Contract

Failure to execute the contract and file acceptable bonds within 10 days after notification of acceptance of
bid shall be just cause for the cancellation of the award and the forfeiture of the proposal guarantee which
shall become the property of the Owner, not as a penalty, but in liquidation of damages sustained. Award
may then be made to the next lowest responsible bidder, or the City may exercise its reserved rights
including the rgjection of al bids or re-advertisement.
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Portsmouth City Hall Boiler Replacement Bid #36-13

PROPOSAL FORM

PORTSMOUTH CITY HALL BOILER REPLACEMENTS 2013

CITY OF PORTSMOUTH, N.H.
To the City of Portsmouth, New Hampshire, herein called the Owner.
The undersigned, as Bidder, herein referred to as singular and masculine declares as follows:
1. All interested in the Bid as Principals are named herein.

2. Thisbid is not made jointly, or in conjunction, cooperation or collusion with any other person,
firm, corporation, or other legal entity;

3. No officer, agent or employee of the Owner isdirectly or indirectly interested in this Bid.

4. The bidder has carefully examined the sites of the proposed work and fully informed and
satisfied himself asto the conditions there existing, the character and requirements of the proposed work,
the difficulties attendant upon its execution and the accuracy of all estimated quantities stated in this Bid,
and the bidder has carefully read and examined the Drawings (“Portsmouth City Hall Boiler Plant
Replacement” by Petersen Engineering, Inc.), Agreement, Specifications and other Contract Documents
therein referred to and knows and understands the terms and provisions thereof;

5. The bidder understands that the quantities of work calculated in the Bid or indicated on the
Drawings or in the Specifications or other Contract Documents are approximate and are subject to
increase or decrease or deletion as deemed necessary by the Portsmouth City Engineer. Any such changes
will not result in or be justification for any penalty or increase in contract prices; and agrees that, if the
Bid is accepted the bidder will contract with the Owner, as provided in the Contract Documents, this Bid
Form being part of said Contract Documents, and that the bidder will supply or perform all [abor,
services, plant, machinery, apparatus, appliances, tools, supplies and all other activities required by the
Contract Documents in the manner and within the time therein set forth, and that the bidder will take in
full payment therefor the following item prices;

6. It isthe intention of this contract that the items listed above describe completely and thoroughly
the entirety of the work as shown on the plans and as described in the specifications. All other items
required to accomplish the above items are considered to be subsidiary work, unless shown as a pay item,
to wit:

THISPROJECT SHALL BE BID BY LUMP SUM WITH ALTERNATES:
Total Amount of Base Bid compiled by the Bidder.

InFigures $

In Words Dollars
Basis of award will be based on the Base Bid
Contract award is contingent upon available funding.
Contractors may berequested to break down contract pricing for compar ative pur poses.
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Portsmouth City Hall Boiler Replacement Bid #36-13

PROPOSAL FORM (Continued)

To Bidder: It isthe intention of this contract that the items listed above describe completely and
thoroughly the entirety of the work as shown on the plans and as described in the specifications. All other
items required to accomplish the above items are considered to be subsidiary work, unless shown as a pay
item.

The undersigned agrees that for extrawork, if any, performed in accordance with the terms and provisions
of the Contract Documents, the bidder will accept compensation as stipul ated therein.

DATE COMPANY
BY:
SIGNATURE TITLE

STREET ADDRESS, CITY, STATE, ZIPCODE, TELEPHONE NUMBER
The Bidder has received and acknowledged Addenda No. through .

All Bids are to be submitted on thisform and in a sealed envelope, plainly marked on the outside with the
Bidder's name and address and the Project name as it appears at the top of the Proposal Form.
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Portsmouth City Hall Boiler Replacement Bid #36-13

BID SECURITY BOND

(Thisformat provided for convenience, actual Bid Bond is acceptablein lieu of, if compatible.)
KNOW ALL MEN BY THESE PRESENTS, that we the undersigned

, as Principal, and

, s Surety, are hereby

held and firmly bound unto

IN THE SUM OF

as liquidated damages for payment of which, well and truly to be made we hereby jointly and severally
bind ourselves, our heirs, executors, administrators, successors and assigns.

The condition of this obligation is such that whereas the Principal has submitted to the

A CERTAIN Bid attached hereto and hereby made a part hereof to enter into a contract in writing,
hereinafter referred to asthe "TAGREEMENT" and or "CONTRACT", for

NOW THEREFORE,

(a) If said Bid shall be rejected or withdrawn as
provided in the INFORMATION FOR BIDDERS attached
hereto or, in the alternative,

(b) If said Bid shall be accepted and the Principal
shall duly execute and deliver the form of
AGREEMENT attached hereto and shall furnish the
specified bonds for the faithful performance of
the AGREEMENT and/or CONTRACT and for the payment
for labor and materials furnished for the
performance of the AGREEMENT and or CONTRACT,

then this obligation shall be void , otherwiseit shall remain in full force and effect; it being expressly

understood and agreed that the liability of the Surety for any and all claims hereunder in no event shall
exceed the amount of this obligation.
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Portsmouth City Hall Boiler Replacement Bid #36-13

BID SECURITY BOND (continued)

The Surety, for value received, hereby agrees that the obligation of said surety and its bond shall bein no
way impaired or affected by any extensions of the time within such BID may be accepted, and said Surety
does hereby waive notice of any such extension.

IN WITNESS WHEREOF, the parties hereto have duly executed

this bond on the day of ,20

L.S.

(Name of Principal)
(SEAL)
BY

(Name of Surety)

BY
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Portsmouth City Hall Boiler Replacement Bid #36-13

STATEMENT OF BIDDER'SQUALIFICATIONS

Supply with Bid

All questions must be answered and the data given must be clear and comprehensive. Add separate
sheetsif necessary

1

2.

10.

11.

12.

13.

14.

15.

Name of Bidder

Permanent Main Office Address
Form of Entity

When Organized

Where Organized

How many years have you been engaged in the contracting business under your present name; also
state names and dates of previous firm names, if any.

Contracts on hand; (schedule these, showing gross amount of each contract and the approximate
anticipated dates of completion).

General character of work performed by your company.

Have you failed within the last seven years to complete any work awarded to you?
(no) (yes). If so, where and why?

Have you defaulted on a contract within the last seven years?
(no) (yes). If so, where and why?

Have you ever failed to complete a project in the time allotment according to the Contract
Documents?
(no) (yes). If so, where and why?

List the most important contracts recently executed by your company, stating approximate cost for
each, and the month and year completed.

List your major equipment available for this contract.
List your key personnel such as project superintendent and foremen available for this contract.

List any subcontractors whom you would expect to use for the following
(unless thiswork is to be done by your own organization).

a. Mechanical & Plumbing Work
b. Fire Systems Work
c. Electrical Work (if Alternate is selected)

(The City reserves the right to approve or disapprove subcontractors for this project)
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Portsmouth City Hall Boiler Replacement Bid #36-13

STATEMENT OF BIDDERS QUAL IFICATIONS (continued)

16.  Contractor must have at least five years prior experience in commercial/municipal mechanical
construction projects. Describe that prior experience, identifying projects/contracts that have been
successfully completed within the last five years.

Latest Financial Statements: The City reserves the right to request Bidders’ latest Financial Statements.
Certified audited statements if available, prepared by an independent certified public accountant, may be
requested by Owner. If requested, such statements must be provided within five (5) business days or the
bid proposal will beregjected. Certified Audited Statement are preferred. Internal statements may be used
only if independent statements were not prepared.

Dated at this day of , 20
Name of Bidder
BY
TITLE
State of
County of

being duly sworn, deposes and

says that the bidder is of
(Name of Organization)

and answersto the foregoing questions and all statements contained therein are true and correct.

Sworn to before me this day of , 20 .

Notary of Public

My Commission expires
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Portsmouth City Hall Boiler Replacement Bid #36-13

CONTRACT AGREEMENT

PORTSMOUTH CITY HALL BOILER REPLACEMENT 2013

THISAGREEMENT made as of the __ day of in the year 2013, by and between
the City of Portsmouth, New Hampshire (hereinafter call the Owner) and
(hereinafter called the Contractor),

WITNESSETH; that the Owner and Contractor, in consideration of the mutua covenants
hereinafter set forth, agree as follows:

ARTICLE I- Work - The Contractor shall perform all work as specified or indicated in the
Contract Documents for the completion of the Project. The Contractor shall provide, at his
expense, al labor, materials, equipment and incidentals as may be necessary for the expeditious
and proper execution of the Project.

ARTICLE Il - ENGINEER - The City Engineer shall mean the Director of Public Works, or his
authorized representative will act as engineer in connection with completion of the Project in
accordance with the Contract Documents.

ARTICLE 11l - CONTRACT TIME - The work will commence and finish in accordance with
the Notice to Proceed and shall be completed within 90 days, but must be completed with boilers
operational by October 1, 2013.

ARTICLE IV - CONTRACT PRICE - Owner shall pay Contractor for performance of the work
in accordance with the Contract Documents.

ARTICLE V - PAYMENT - Partial payments will be made in accordance with the percentage
of work completed at time of payment application. Upon final acceptance of the work and
settlement of all claims, Owner shall pay the Contractor the unpaid balance of the Contract Price,
subject to additions and deductions provided for in the Contract Documents.

ARTICLE VI - RETAINAGE - To insure the proper performance of this Contract, the Owner
shall retain ten percent of the Contract Price as specified in the Contract Documents.

ARTICLE VII - LIQUIDATED DAMAGES - Not applicable. Heat isrequired for the City
Hall Complex by October 1, 2013. Contractor will be held responsible for al costs associated
with supplying temporary heat to the City Hall Complex if schedule is not met, aswell as all
other associated damages allowed by law.
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Portsmouth City Hall Boiler Replacement Bid #36-13

CONTRACT AGREEMENT (continued)

ARTICLE VIII - CONTRACT DOCUMENTS - The Contract Documents which comprise the
contract between Owner and Contractor are attached hereto and made a part hereof and consist
of the following:

8.1 This Agreement

8.2 Contractor’s Bid and Bonds

8.3 Notice of Award, Notice to Proceed

8.4 Instruction to Bidders

8.5 General Requirements, Control of Work, Temporary Facilities, Measurement and
Payment, Standard Specifications

8.6 Insurance Requirements

8.7 Specifications

8.8 Attachment A - RPF Environmental Testing & Consulting Services — City Hall Boiler
House Limited Survey Findings

8.9 Drawings:. “Portsmouth City Hall Boiler Replacement 2013” by Petersen
Engineering, Inc.

8.10 Specia Provisions

8.11 Any modifications, including change orders, duly delivered after execution of this
Aqgreement.

ARTICLE IX - TERMINATION FOR DEFAULT - Should contractor at any time refuse,
neglect, or otherwise fail to supply a sufficient number or amount of properly skilled workers,
materials, or equipment, or fail in any respect to prosecute the work with promptness and
diligence, or fail to perform any of its obligations set forth in the Contract, Owner may, at its
election, terminate the employment of Contractor, giving notice to Contractor in writing of such
election, and enter on the premises and take possession, for the purpose of completing the work
included under this Agreement, of al the materials, tools and appliances belonging to Contractor,
and to employ any other persons to finish the work and to provide the material s therefore at the
expense of the Contractor.

ARTICLE X - INDEMNIFICATION OF OWNER - Contractor will indemnify Owner against
al suits, claims, judgments, awards, loss, cost or expense (including without limitation attorneys’
fees) arising in any way out of the Contractor’s negligent performance of its obligations under
this Contract. Contractor will defend all such actions with counsel satisfactory to Owner at its
own expense, including attorneys’ fees, and will satisfy any judgment rendered against Owner in
such action.

ARTICLE X1 — PERMITS - The Contractor will secure at its own expense, all permits and
consents required by law as necessary to perform the work and will give all notices and pay all
fees and otherwise comply with al applicable City, State, and Federal laws, ordinances, rules
and regulations.

ARTICLE XIl — INSURANCE - The Contractor shall secure and maintain, until acceptance of
the work, insurance with limits not |ess than those specified in the Contract.
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ARTICLE X111 — MISCELLANEOUS -

A. Neither Owner nor Contractor shall, without the prior written consent of the other,
assign, sublet or delegate, in whole or in part, any of itsrights or obligations under any
of the Contract Documents; and, specifically not assign any monies due, or to become
due, without the prior written consent of Owner.

B. Owner and Contractor each binds himself, his partners, successors, assigns and legal
representatives, to the other party hereto in respect to all covenants, agreements and
obligations contained in the Contract Documents.

C. The Contract Documents constitute the entire Agreement between Owner and
Contractor and may only be atered amended or repealed by a duly executed written
instrument.

D. Thelawsof the State of New Hampshire shall govern this Contract without reference
to the conflict of law principles thereof.

E. Venuefor any dispute shall be the Rockingham County Superior Court unless the
parties otherwise agree.

IN WITNESS WHEREOF, the parties hereunto executed this
AGREEMENT the day and year first above written.

BIDDER:
BY:
TITLE:
CITY OF PORTSMOUTH, N.H.
BY:

John P. Bohenko

TITLE: City Manager
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NOTICE OF INTENT TO AWARD

Date:

To:

IN AS MUCH as you were the low responsible bidder for work entitled:

PORTSMOUTH CITY HALL BOILER REPLACEMENTS 2013

Y ou are hereby notified that the City intends to award the above referenced project to you.

Immediately take the necessary steps to execute the Contract and to provide required bonds and
proof of insurance within ten (10) calendar days from the date of this Notice.

The City reserves the right to revoke this Notice if you fail to take the necessary steps to execute
this Contract.

City of Portsmouth
Portsmouth, New Hampshire

Judie Belanger,
Finance Director
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NOTICE TO PROCEED

DATE:

PORTSMOUTH CITY HALL BOILER REPLACEMENTS 2013

TO:

YOU ARE HEREBY NOTIFIED TO COMMENCE WORK IN ACCORDANCE
WITH THE AGREEMENT DATED,

WORK SHALL BE COMPLETED PRIOR TO

CITY OF PORTSMOUTH, N.H.

BY:

TITLE: Public Works Director

ACCEPTANCE OF NOTICE

RECEIPT OF THE ABOVE NOTICE TO
PROCEED ISHEREBY ACKNOWLEDGED BY

Thisthe day of 20

By:

Title:
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CHANGE ORDER

Change Order Number: Date of Issuance:

Owner: CITY OF PORTSMOUTH, N.H

Contractor:

Y ou are directed to make the following changesin the
Contract Documents:

Purpose of Change Order:

Attachments:

CHANGE IN CONTRACT PRICE CHANGE IN CONTRACT TIME
Original Contract Price: Original Completion Date:
$

Contract Price prior to this Contract Time prior to this
Change Order: Change Order:

$ days

Net Increase of Net Increase of

this Change Order: this Change Order:

$ days

Contract Price with all Contract Time with al
approved Change Orders: approved Change Orders:
$ days
RECOMMENDED: APPROVED: APPROVED:

by by by by

PW Director City Finance City Manager Contractor
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PERFORMANCE BOND

(Thisformat provided for convenience, actual Performance
Bond is acceptablein lieu, if compatible)

Bond Number

KNOW ALL MEN BY THESE PRESENTS

that as principal, hereinafter called Contractor,
and (Surety Company) a[corporation] organized and existing under the
laws of the State of and authorized to do businessin the State of New Hampshire as
surety, hereinafter called Surety, are held and firmly bound unto the City of Portsmouth, N.H., hereinafter called
Owner, in the amount of Dollars ($ ), for

the payment whereof Contractor and Surety bind themselves, their heirs, executors, administrators, successors and
assigns, jointly and severally, firmly by these presents. WHEREAS, Contractor has by written agreement dated
entered into a contract with Owner for The Portsmouth City Hall Boiler Replacements
2013 in accordance with drawings and specifications prepared by Peter sen Engineering Inc. on behalf of the City
of Portsmouth , 1 Junkins Avenue, Portsmouth, N.H. 03801; which contract is by reference made a part hereof, and
is hereinafter referred to as the Contract.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that if the Contractor shall well and
faithfully do and perform the things agreed by him to be done and performed, according to the terms of said
Contract and such alterations as may be made in said Contract during progress work, and shall further indemnify and
save harmless the said Owner in accordance with the Contract, and shall remedy without cost to the Owner any
defect which may develop within one year from the time of completion and acceptance of the work.

The Surety hereby waives notice of any ateration in work or extension of time made by the Owner or any of its
agents or representatives.

Whenever Contractor shall be, and declared by Owner to be, in default under the Contract, the Owner having
performed Owner's obligations thereunder, the Surety may promptly remedy the default, or shall promptly:

(1) Complete the Contract in accordance with its terms and conditions, or

(2) Obtain abid or bids for submission to the Owner for completing the Contract in accordance with its terms and
conditions, and upon determination by Owner and Surety of the lowest responsible Bidder, arrange for a contract
between such Bidder and Owner and make available as work progresses (even though there should be a default or a
succession of defaults under the contract of completion arranged under this paragraph) sufficient funds to pay the
cost of completion less the balance of the contract price; but not exceeding, including other costs and damages for
which the Surety may be liable hereunder, the amount set forth in the first paragraph hereof. The term "balance of
the contract price", as used in this paragraph, shall mean the total amount payable by the Owner to Contractor under
the Contract and any amendments thereto, |ess the amount paid by Owner to Contractor.

Any suit under this bond must be instituted before the expiration of (2) years from the date on which final payment
under the contract falls due.
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PERFORMANCE BOND (continued)

No right of action shall accrue on this bond to or for the use of any person or corporation other than the Owner
named herein or the heirs, executors, administrators or successors of Owner.

Signed and sealed this day of
AD.,20 .
In the presence of:

BY:
(Witness) (Principal) (Seal)

(Surety Company)

BY:

(Witness) (Title) (Seal)

Note:
If the Principal (Contractor) is a partnership, the Bond should be signed by each of the partners.

If the Principal (Contractor) is a corporation, the Bond should be signed in its correct corporate name by its duly
authorized Officer or Officers.

If this bond is signed on behalf of the Surety by an attorney-in-fact, there should be attached to it a duly certified
copy of his Power of Attorney showing his authority to sign such Bonds.

There should be executed an appropriate number of counterparts of the bond corresponding to the number of
counterparts of the Agreement.
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LABOR AND MATERIAL PAYMENT BOND

(Thisformat provided for convenience, actual Labor and Materia Bond is acceptablein lieu, if
compatible)

Bond Number
KNOW ALL MEN BY THESE PRESENTS:

that

as Principal, hereinafter called Contractor, and (Surety
Company) a corporation organized and existing under the laws of the State of

and authorized to do businessin the State of New Hampshire hereinafter
called Surety, are held and firmly bound unto the City of Portsmouth, N.H. Obligee, hereinafter called
Owner, for the use and benefit of claimants as herein below defined, in the

amount of Dallars ($ ), for the
payment whereof Principal and Surety bind themselves, their heirs, executors, administrators, successors
and assigns, jointly and severdly, firmly by these presents.

WHEREAS, Principal has by written agreement dated entered into a
contract with Owner for in accordance with
drawings and specifications prepared by Petersen Engineering, Inc. on behaf of the City of
Portsmouth, 1 Junkins Avenue, Portsmouth, N.H. 03801; which contract is by reference made a part
hereof, and is hereinafter referred to as the Contract.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that the Principal shall
promptly make payment to all claimants as hereinafter defined, for all labor and material used or
reasonably required for use in the performance of the Contract and for the hire of all equipment, tools, and
all other things contracted for or used in connection therewith, then this obligation shall be void,
otherwise it shall remain in full force and effect, subject however, to the following conditions:

(1) A claimant is defined as one having a direct contract with the Principal or, with a subcontractor
of the Principal for labor, material, equipment, or other things used or reasonably required for usein the
performance of the Contract. "Labor and materia” shall include but not be limited to that part of water,
gas, power, light, heat, oil and gasoline, telephone service or rental of equipment applicable to the
Contract.

(2) The above named Principal and Surety hereby jointly and severally agree with the Owner that
every claimant as herein defined, who has not been paid in full before the expiration of a period of ninety
(90) days after the date on which the last of such claimant's work or labor was done or performed, or
materials were furnished by such a claimant, may sue on this bond for the use of such claimant, prosecute
the suit by final judgment for such sum or sums as may be justly due claimant, and have execution
thereon. The Owner shall not be liable for the payment of any such suit or any costs or expenses of any
such suit, and principa and surety shall jointly and severally indemnify, defend and hold the Owner
harmless for any such suit, costs or expenses.

(3) No suit or action shall be commenced hereunder by any claimant:
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LABOR AND MATERIAL PAYMENT BOND (continued)

(a) Unless Claimant, other than one having a direct contract with the Principal, shall have given
notice to all the following:

The Principal, the Owner and the Surety above named, within six (6) calendar months after such claimant
did or performed the last of the work or labor, or furnished the last of the materials for which said claim is
made, stating with substantial accuracy the amount claimed and the name of the party to whom the
materials were furnished, or for whom the work or labor was done or performed. Such notice shall be
served by mailing the same by registered mail or certified mail, postage prepaid, in an envelope
addressed to the Principal, Owner, and Surety, at any place where an officeis regularly maintained for the
transaction of business, or served in any manner in which legal process may be served in the State of New
Hampshire save that such service need not be made by a public officer.

(b) After the expiration of one (1) year following the date on which Principal ceased all work on
said contract, it being understood , however, that if any limitation embodied in thisbond is prohibited by
any law controlling the construction hereof, such limitation shall be deemed to be amended so asto be
equal to the minimum period of limitation permitted by such law.

(c) Other than in a State court of competent jurisdiction in and for the county or other political
subdivision of the State in which the project, or any part thereof, is situated, or in the United States
District Court for the district in which the project, or any part thereof, is situated, and not elsewhere. (4)
The amount of this bond may be reduced by and to the extent of any payment of payments made in good
faith hereunder, inclusive of the payment by Surety of mechanics' liens which may be filed on record
against said improvement, whether or not claim for the amount of such lien by presented under and
against this bond.

Signed and sedled this day of , 20 . In the presence of:
BY:
(Witness) (Principa) (Seal)
(Surety Company)
BY:
(Witness) (Title) (Seal)
Note:

If the Principal (Contractor) is a partnership, the Bond should be signed by each of the partners.

If the Principal (Contractor) is a corporation, the Bond should be signed in its correct corporate name by its duly
authorized Officer or Officers.

If this bond is signed on behalf of the Surety by an attorney-in-fact, there should be attached to it aduly certified
copy of his Power of Attorney showing his authority to sign such Bonds.

There should be executed an appropriate number of counterparts of the bond corresponding to the number of
counterparts of the Agreement.
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MAINTENANCE BOND

At the Owner’s election, a maintenance bond may be substituted for retainage at the completion of the
project. If the Owner permits a maintenance bond, it shall be in the amount of Twenty Percent (20%)
of the contract price with a corporate surety approved by the Owner. Such bond shall be provided at the
time of Contract completion and shall guarantee the repair of all damage due to faulty materials or
workmanship provided or done by the Contractor. This guarantee shall remain in effect for a period of
one year after the date of final acceptance of the job by the Owner.
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CONTRACTOR'SAFFIDAVIT

STATE OF

COUNTY OF

Before me, the undersigned, a

(Notary Public, Justice of the Peace)

in and for said County and State personally appeared,
(Individual, Partner, or duly authorized representative of Corporate)

who, being duly sworn, according to law deposes and says that the cost of labor, materia, and equipment
and outstanding claims and indebtedness of whatever nature arising out of the performance of the
Contract between

CITY OF PORTSMOUTH, NEW HAMPSHIRE

and

(Contractor)

of

Dated:

has been paid in full for Construction of: Portsmouth City Hall Boiler Replacement 2013

(Individual, Partner, or
duly authorized
representative of
Corporate Contractor)

Sworn to and subscribed
before methis day
of 20
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CONTRACTOR'SRELEASE

KNOW ALL MEN BY THESE PRESENTS that

[, {insert name},

in my capacity as {insert title}
of {insert name of Contractor}
agree that upon receipt of the sum of $ fromthe CITY OF

PORTSMOUTH NEW HAMPSHIRE as final and completed payment for the construction of:
{insert name of project}

do hereby on behalf of {name of Contractor} and its
successors and assigns release, quit-claim and forever discharge the City of Portsmouth, New
Hampshire, its successors and assigns, of and from all claims and demands arising from or in
connection with the construction of the above-referenced project and the contract dated

. All claims and demands shall include without limitation al actions, causes,
suits, debts, dues, duties, sums of money, accounts, reckonings, bonds, bills, specifications,
covenants, contracts, agreements, promises, damages and judgments whatsoever in law or equity
against the City of Portsmouth, New Hampshire which Contractor ever had, now has or may
have, for, upon or by reason of any matter, cause, or thing whatsoever; from the beginning of
record time to the date of these presents.

IN WITNESS WHEREOF,

Witness Contractor:

By:
print name: Its Duly Authorized
Dated:
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GENERAL REQUIREMENTS

SCOPE OF WORK

1. INTENT OF CONTRACT

The intent of the Contract is to provide for the construction and completion in every detail of the work
described. The Contractor shall furnish all labor, materials, equipment, tools, transportation and supplies
required to complete the work in accordance with the terms of the Contract. The Contractor shall be
required to conform to the intent of the plans and specifications. No extra claims shall be allowed for
portions of the work not specifically addressed in the plans and specifications but required to produce a
whole and complete project, such work will be considered subsidiary to the bid items.

2. INCIDENTAL WORK

Incidental work items for which separate payment is not measured includes, but is not limited to, the
following items:

a. General clean up

b. Cleaning boiler plant building

c. Signs & barricades

d. Mobilization/Demobilization

e. Restoration of property

f. Cooperation with other contractors, abutters and utilities.

g. Clearing, grubbing and stripping

h. Steel and/or wood sheeting as required.

i. Accessories and fasteners or components required to make items complete and functional.
j- Maintaining current EPA standards and practices when removing asbestos.

3. ALTERATION OF PLANS OR OF CHARACTER OF WORK

The Owner reserves the right, without notice to Surety, to make such alterations of the plans or of the
character of the work as may be necessary or desirable to complete fully and acceptably the proposed
construction; provided that such alterations do not increase or decrease the contract cost. Within these
cost limits, the alterations authorized in writing by the Owner shall not impair or affect any provisions of
the Contract or bond and such increases or decreases of the quantities as a result from these alterations or
deletions of certain items, shall not be the basis of claim for loss or for anticipated profits by the
contractor. The contractor shall perform the work as altered at the contract unit price or prices.

4. EXTRA WORK ITEMS

Extrawork shall be performed by the Contractor in accordance with the specifications and as directed,
and will be paid for at a price as provided in the Contract documents or if such pay items are not
applicable than at a price negotiated between the contractor and the Owner or at the unit bid price. If no
agreement can be negotiated, the Contractor will accept as payment for extrawork, cost plus 15%
(overhead & profit). Costs shall be substantiated by invoices and certified payroll. If the Owner
determines that extrawork isto be performed, a change order will be issued.

Page 27



Portsmouth City Hall Boiler Replacement Bid #36-13

5. CHANGE ORDERS

The Owner reserves the right to issue aformal change order for any increase, decrease, deletion, or
addition of work or any increase in contract time or price. The contractor shall be required to sign the
change order and it shall be considered as part of the Contract documents.

6. FINAL CLEANING UP

Before acceptance of the work, the contractor shall remove from the site all machinery, equipment,
surplus materials, rubbish, temporary buildings, barricades and signs. All parts of the work shall be left in
aneat and presentable condition. On all areas used or occupied by the contractor, regardless of the
contract limits, the bidder shall clean-up all sites and storage grounds.

The items prescribed herein will not be paid for separately, but shall be paid for as part of the total
contract price.

7. ERRORS AND INCONSISTENCY IN CONTRACT DOCUMENTS

Any provisionsin any of the Contract Documents that may be in conflict with the paragraphs in these
General Requirements shall be subject to the following order of precedence for interpretation.

1. Drawings, Technical Specifications, and Specia Provisions will govern General Requirements.
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CONTROL OF WORK

1. AUTHORITY OF ENGINEER

(a) All work shall be done under supervision of the City Engineer and to his satisfaction. The City
Engineer will decide al questions which may arise as to the quality and acceptability of materials
furnished and work performed and as to the rate of progress of the work; all questions that may arise asto
the interpretation of the plans and specifications; and all questions as to the acceptable fulfillment of the
Contract by the Contractor.

(b) The City Engineer will have the authority to suspend the work wholly or in part for such
periods as he may deem necessary due to the failure of the Contractor to correct conditions unsafe for
workers or the general public; for failureto carry out provisions of the Contract; for failure to carry out
orders; for conditions considered unsuitable for the prosecution of the work, including unfit weather; or
for any other condition or reason deemed to be in the public interest. The Contractor shall not be entitled
any additional payments arising out of any such suspensions.

(c) The Owner reserves the right to demand a certificate of compliance for amaterial or product
used on the project. When the certificate of compliance is determined to be unacceptable to the City
Engineer the Contractor may be required to provide engineering and testing services to guarantee that the
meaterial or product is suitable for usein the project, at its expense (see Sample of Certificate of
Compliance).

2. PROTECTION AND RESTORATION OF PROPERTY AND LANDSCAPES

(a) The Contractor shall use every precaution to prevent injury or damage to wires, poles, or other
property of public utilities; trees, shrubbery, crops, and fences along and adjacent to the right-of-way, all
underground structures such as pipes and conduits, within or outside of the right-of-way; and the
Contractor shall protect and carefully preserve al property marks until an authorized agent has witnessed
or otherwise referenced their location.

(b) The Contractor shall be responsible for all damage or injury to property of any character, during
the prosecution of the work, resulting from any act, omission, neglect, or misconduct in his manner or
method of executing the work, or at any time due to defective work or materials, and said responsibility
will not be released until the project shall have been completed and accepted.

(c) When or where any direct or indirect damage or injury is done to public or private property by
or on account of any act, omission, neglect, or misconduct in the execution of the work, or as a result of
the failure to perform work by the Contractor, the Contractor shall restore, at its own expense, such
property to a condition similar or equal to that existing before such damage or injury was done, by
repairing rebuilding, or otherwise restoring as may be directed, or the Contractor shall make good such
damage or injury in an acceptable manner.

(d) The Contractor shall paint with tree paint all scars made on fruit or ornamental trees by
equipment, construction operations, or the removal of limbs larger than oneinch in diameter. Damaged
trees must be replaced if so determined by the City Arborist, in his or her sole discretion.

(e) If the Contractor failsto repair, rebuild or otherwise restore such property as may be deemed

necessary, the Owner, after 48 hours notice, may proceed to do so, and the cost thereof may be deducted
from any money due or which may become due the Contractor under the contract.
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CONTROL OF WORK (continued)

(f) Itisthe intent of the Parties that the Contractor preserves, to as great an extent as possible, the
historic & natural features of the site.

(9) The Contractor shall follow all US Environmental Protection Agency’s and State of New
Hampshire current standards for asbestos removals during this project. Thisincludes protection of area
within the existing building as required by the US EPA standards. A copy of the contractor’s asbestos
removals certification shall be provided to the Owner prior to start of construction.

3. MAINTENANCE DURING CONSTRUCTION

The Contractor shall maintain the work during construction and until the project is accepted. This
maintenance shall constitute continuous and effective work prosecuted day by day, with adequate
equipment and workers to ensure that the structure is kept in satisfactory conditions at all times.

4. SAFETY PRECAUTIONS

Upon commencement of work, the Contractor shall be responsible for initiating, maintaining and
supervising all safety precautions necessary to ensure the safety of employees on the site, other persons
who may be affected thereby, including the public, and other property at the site or adjacent thereto. This
includes meeting current EPA asbestos removal standards.

5. PERMITS

It will be the responsibility of the Contractor to obtain al permits required for the operation of equipment
in, or on, al city streets and public ways.

6. BARRICADES, WARNING SIGNS AND TRAFFIC OFFICERS

(a) The Contractor shall provide, erect and maintain all necessary barricades, suitable and sufficient
lights, danger signals, signs and other traffic control devices, and shall take all necessary precautions for
the protection of the work and safety of the public. Roadway closed to traffic shall be protected by
effective barricades. Obstructions shall be illuminated during hours of darkness. Suitable warning signs
shall be provided to control and direct traffic in a proper manner, as approved by the engineer.

(b) The Contractor will be held responsible for all damage to the work from traffic, pedestrians,
animals or any other cause dueto lack of adequate controlling devices.

The work prescribed herein will not be paid for separately but will be paid for as part of the Contract
Price unless specifically appearing as abid item.
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INSURANCE REQUIREMENTS

Insurance shall be in such form as will protect the Contractor from all claims and liabilities for damages
for bodily injury, including accidental death, and for property damage, which may arise from operations
under this contract whether such operation by himself or by anyone directly or indirectly employed by
him.

AMOUNT OF INSURANCE

A) Comprehensive Genera Liability:
Bodily injury or Property Damage - $2,000,000
Per occurrence and general aggregate

B) Automobile and Truck Liability:
Bodily Injury or Property Damage - $2,000,000
Per occurrence and general aggregate

Coverage requirements can be met with excess policies
Additionally, the Contractor shall purchase and maintain the following types of insurance:

A)  Full Workers Comprehensive Insurance coverage for al people employed by the Contractor to
perform work on this project. Thisinsurance shall at a minimum meet the requirements of the
most current laws of the State of New Hampshire.

B) Contractual Liability Insurance coverage in the amounts specified above under Comprehensive
General Liability.

C)  Product and Completed Operations coverage to be included in the amounts specified above under
Comprehensive Genera Liability.

D)  Builder’s Risk in the amount of the contract.

ADDITIONAL INSURED

All liability policies (including any excess policies used to meet coverage requirements) shall include the
City of Portsmouth, New Hampshire as named Additional Insureds.

1) The contractor's insurance shall be primary in the event of aloss.

2) The Additional Insured endorsement must include language specifically
stating that the entity isto be covered for all activities performed by, or
on behalf of, the contractor, including the City of Portsmouth's general
supervision of the contractor.

3) City of Portsmouth shall be listed as a Certificate Holder. The City
shall beidentified as follows:

City of Portsmouth
Attn: Legal Department
1 Junkins Avenue
Portsmouth, NH 03801
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TEMPORARY FACILITIES

1. STORAGE FACILITIES

(8) The Contractor shall not store materials or equipment in a public right-of-way beyond the needs of one
working day. Equipment and materials shall be stored in alocation approved by the Owner.

(b) The Contractor shall protect all stored materials from damage by weather or accident and shall insure
adequate drainage at and about the storage location.

(c) Prior to final acceptance of the work all temporary storage facilities and surplus stored materials shall be
removed from the site.

2. SANITARY FACILITIES

The Owner shall provide the Contractor with reasonable access to toilet facilities for the use of the workers
employed on the work.

3. WATER FACILITIES

The Owner shall provide the Contractor with reasonable access to water facilities for construction operations.

4. TEMPORARY ELECTRICITY

The Owner shall provide the Contractor with reasonable access to electrical power necessary for construction
operation at the site.
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MEASUREMENT AND PAYMENT

1. MEASUREMENT OF QUANTITIES

(a) All work completed under the contract will be measured according to the United States standard measure.

(b) The method of measurement and computations to be used in determination of quantities of material
furnished and of work performed under the contract will be those methods generally recognized as conforming to
good engineering practice. Unless otherwise stated all quantities measured for payment shall be computed or
adjusted for "in place" conditions.

(c) Unless otherwise specified, longitudinal measurements for area computations will be made horizontally,
and no deductions will be made for individual fixtures having an area of 9 square feet or less. Unless otherwise
specified, transverse measurements for area computations will be the dimensions shown on the plans or ordered in
writing.

(d) Structures will be measured according to lines shown on the plans or as ordered unless otherwise
provided for elsewhere in the specifications.

(e) In computing volumes of excavation, embankment, and borrow, the average end area method will be
used. Where it isimpracticable to measure by the cross-section method, acceptable methods involving three-
dimensional measurement may be used. When measurement of borrow in vehicles is permitted, the quantity will be
determined as 80 percent of the loose volume.

(f) In computing volumes of concrete, stone and masonry, the prismoidal method will be used. The term
"ton" will mean the short ton consisting of 2,000 pounds avoirdupois.

(9) Except as specified below, all materials that are measured or proportioned by weight shall be weighed on
scales which the Contractor has had sealed by the State or by a repairman registered by the Commissioner of
Agriculture. All weighing shall be performed in a manner prescribed under the Rules and Regulations of the Bureau
of Weights and Measures of the New Hampshire Department of Agriculture.

(h) Weighing of materials on scales located outside New Hampshire will be permitted for materials produced
or stored outside the state, when requested by the Contractor and approved. Out-of-state weighing in order to be
approved, must be performed by alicensed public weigh master or a person of equal authority in the state concerned
on scales accepted in the concerned state.

(i) Each truck used to haul material being paid for by weight shall bear a plainly legible identification mark,
and if required, shall be weighed empty daily at such times as directed.

(1) When material is weighed, the individual weight dlips, which shall be furnished by the Contractor, for
trucks, trailers, or distributors, shall show the following information: the date; the project; the material or
commodity; the dealer or vendor; the Contractor or Subcontractor; the location of the scales; the vehicle registration
number or other approved legible identification mark; the tare and net weights, with gross weights when applicable;
and the weigher's signature or his signed initials.

(k) Theright isreserved to weight any truck, trailer, or distributor, at locations designated, before and after
making deliveries to the project.

Page 33



Portsmouth City Hall Boiler Replacement Bid #36-13

MEASUREMENT AND PAYMENT (continued)

() Bituminous materials will be measured by the gallon or ton.

(m) When material is specified to be measured by the cubic yard but measurement by weight is approved,
such material may be weighed and the weight converted to cubic yards for payment purposes. Necessary conversion
factors will be determined by the Owner.

(n) The term "lump sum" when used as an item of payment will mean complete payment for the work
described in the item.

(o) When a complete structure or structural unit (in effect, "lump sum™ work) is specified as the unit of
measurement, the unit will be construed to include all necessary fittings and accessories, so as to provide the item
complete and functional. Except as may be otherwise provided, partial payments for lump sum items will be made
approximately in proportion to the amount of the work completed on those items.

(p) Material wasted without authority will not be included in the final estimate.

2. SCOPE OF PAYMENT

(a) The Contractor shall receive and accept compensation provided for in the contract as full payment for
furnishing all materials and for performing all work under the contract in a complete and acceptable manner and for
all risk, loss, damage or expense of whatever character arising out of the nature of the work or the prosecution
thereof.

(b) The Contractor shall be liable to the Owner for failure to repair, correct, renew or replace, at hisown
expense, all damage due or attributable to defects or imperfectionsin the construction which defects or
imperfections may be discovered before or at the time of the final inspection and acceptance of the work.

(c) No monies, payable under the contract or any part thereof, shall become due or payable if the Owner so
elects, until the Contractor shall satisfy the Owner that the Contractor has fully settled or paid al labor performed or
furnished for all equipment hired, including trucks, for all materials used, and for fuels, lubricants, power tools,
hardware and supplies purchased by the Contractor and used in carrying out said contract and for labor and parts
furnished upon the order of said Contractor for the repair of equipment used in carrying out said contract; and the
Owner, if he so elects, may pay any and al such bills, in whole or in part.

3. PAYMENT PROCEDURES

Submit Application for Payment after completion of Project closeout procedures with release of liens and supporting
documentation. Include consent of surety to final payment and insurance certificates.

4. COMPENSATION FOR ALTERED QUANTITIES

(8) Except as provided for under the particular contract item, when the accepted quantities of work vary from
the quantities in the bid schedule the Contractor shall accept as payment in full, so far as contract items are
concerned, at the original contract unit prices for the accepted quantities of work done. No allowance will be made
for any increased expense, loss of expected reimbursement, or loss of anticipated profits suffered or claimed by the
Contractor resulting either directly from such alterations or indirectly from unbalanced allocation among the
contract items of overhead expense on the part of the Bidder and subsequent loss of expected reimbursements
therefore or from any other cause.
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MEASUREMENT AND PAYMENT (continued)

(b) Extrawork performed will be paid for at the contract bid prices or at the price negotiated between the
Owner and the Contractor if the item was not bid upon. If no agreement can be negotiated, the Contractor will
accept as payment for extra work, cost plus 15% (overhead and profit). Costs shall be substantiated by invoices and
certified payroll.

5. PARTIAL PAYMENTS

Partial payments will be made on a monthly basis during the contract period, and based on the percentage of work
completed. From the total amount ascertained as payable, an amount equivalent to ten percent (10%) of the whole
will be deducted and retained by the Owner until such time as the work receives final acceptance.

6. FINAL ACCEPTANCE

Upon due notice from the Contractor of presumptive completion of the entire project, the Owner and City Engineer
will make an inspection. If all construction provided for and contemplated by the contract is found complete to their
satisfaction, this inspection shall constitute the final inspection and the Owner or City Engineer will make the final
acceptance and notify the Contractor in writing of this acceptance as of the date of the final inspection.

If, however, the City Engineer’s inspection discloses any work in whole or in part, as being unsatisfactory, the
Engineer will give the Contractor the necessary instructions for correction of such work, and the Contractor shall
immediately comply with and execute such instructions. Upon correction of the work, another inspection will be
made which shall constitute the final inspection provided the work has been satisfactorily completed. In such event,
the City Engineer will make the final acceptance and notify the Contractor in writing of this acceptance as of the
date of final inspection.

7. ACCEPTANCE AND FINAL PAYMENT

(8) When the project has been accepted and upon submission by the Contractor of al required reports,
completed forms and certifications, the Owner will review the final estimate of the quantities of the various classes
of work performed. The Contractor may be required to certify that all bills for labor and material used under this
contract have been paid.

(b) The Contractor shall file with the Owner any claim that the Contractor may have regarding the final
estimate at the same time the Contractor submits the final estimate. Failure to do so shall be awaiver of all such
claims and shall be considered as acceptance of the final estimate. From the total amount ascertained as payable, an
amount equal to ten percent (10%) of the whole will be deducted and retained by the Owner for the guaranty period.
This retainage may be waived, at the discretion of the City, provided the required Maintenance Bond has been
posted. After approval of the final estimate by the Owner, the Contractor will be paid the entire sum found to be due
after deducting al previous payments and all amounts to be retained or deducted under the provisions of the
contract.

(c) All prior partial estimates and payments shall be subject to correction in the final estimate and payment.
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MEASUREMENT AND PAYMENT (continued)

8. GENERAL GUARANTY AND WARRANTY OF TITLE

(a) Neither the final certification of payment nor any provision in the contract nor partial or entire use of the
improvements embraced in this Contract by the Owner or the public shall congtitute an acceptance of work not done
in accordance with the Contract or relieve the Contractor of liability in respect to any express or implied warranties
or responsibility for faulty materials or workmanship. The Contractor shall promptly remedy any defects in the work
and pay for any damage to other work resulting there from which shall appear within a period of twelve (12) months
from the date of final acceptance of the work. The Owner will give notice of defective materials and work with
reasonable promptness.

(b) No material, supplies or equipment to be installed or furnished under this Contract shall be purchased
subject to any chattel mortgage or under a conditional sale, lease purchase or other agreement by which an interest
therein or in any part thereof is retained by the Seller or supplier. The Contractor shall warrant good title to all
materials, supplies and equipment installed or incorporated in the work and upon completion of al work, shall
deliver the same together with all improvements and appurtenances constructed or placed thereon by him to the
Owner free from any claims, liens or charges. Neither the Contractor nor any person, firm or corporation furnishing
any material or labor for any work covered by this Contract shall have the right to alien upon any improvements or
appurtenances thereon.

Nothing contained in this paragraph, however, shall defeat or impair the right of persons furnishing materials or
labor to recover under any bond given by the Contractor for their protection or any rights under any law permitting
such personsto look to funds due the Contractor in the hands of the Owner. The provisions of this paragraph shall
beinserted in al subcontractors and material contracts and notice of its provisions shall be given to al persons
furnishing materials for the work when no formal contract is entered into for such materials.

(c) At completion of project, Contractor to provide to Owner, written guarantee of one (1) year Workmanship
warranty; and one (1) year Manufacturer’s warranty on burner components and ten (10) year Manufacturer’s
warranty on pressure vessels.

9. NO WAIVER OF LEGAL RIGHTS

(a) Upon completion of the work, the Owner will expeditiously make final inspection and notify the
Contractor of acceptance. Such final acceptance, however, shall not preclude or stop the Owner from correcting any
measurement, estimate, or certificate made before or after completion of the work, nor shall the Owner be precluded
or be stopped from recovering from the Contractor or his Surety, or both, such overpayment asit may sustain by
failure on the part of the Contractor to fulfill his obligations under the contract. A waiver on the part of the Owner of
any breach of any part of the contract shall not be held to be awaiver of any other or subsequent breach.

(b) The Contractor, without prejudice to the Contract shall be liable to the terms of the Contract, shall be
liable to the Owner for latent defects, fraud or such gross mistakes as may amount to fraud, and as regards the
Owner'sright under any warranty or guaranty.

10. TERMINATION OF CONTRACTOR'S RESPONSIBILITY

Termination of Contractor’s responsibilities will occur whenever the improvement provided for by the Contract
shall have been completely performed on the part of the Contractor and al parts of the work have been released
from further obligations except as set forth in his bond and as provided in Section 8 above.
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SHOP DRAWINGS

The Contractor shall submit working and detail drawings, well in advance of the work, to the City’s
Consulting Mechanical Engineer for review.

The Contractor's drawings shall consist of shop detail, erection and other working plans showing
dimensions, sizes and quality of material, details and other information necessary for the complete
fabrication and erection of the pertinent work.

The Contractor shall submit two sets of drawings to the City’s Consulting Mechanical Engineer, and one
set of drawings to the Owner for review.

Prior to the approval of the drawings, any work done or materials ordered for the work involved shall be
at the Contractor's risk.

One set of the drawings will be returned to the Contractor approved or marked with corrections to be
made by the City’s Consulting Mechanical Engineer. After approval has been given, the Contractor shall
supply the City’s Consulting Mechanical Engineer with two sets of the revised detail working drawings.

The City’s Consulting Mechanical Engineer's approval of the Contractor's working drawings will not

relieve the Contractor from responsibility for errorsin dimensions or for incorrect fabrication processes,
or from responsibility to complete the contract work.
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ATTACHMENT A:

RPF ENVIROMENTAL TESTING & CONSULTING SERVICES
CITY HALL BOILER HOUSE LIMITED SURVEY FINDINGS
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K| RPF_Environmental

SERVICES

Hazardous Materials Inspection & Assessment
Asbestos, Mold, Lead Paint, Radon, PCBs

Air Quality Testing and Investigations

Industrial Hygiene, Safety & Training

April 25, 2013

Mr. Rick Dolce

City of Portsmouth
Department of Public Works
680 Peverly Hill Road
Portsmouth, NH 03801

Re:  City Hall Boiler House
Limited Survey Findings
RPF File No. 135375

Dear Mr. Dolce:

On March 28, 2013, RPF Environmental, Inc. (RPF) conducted a limited survey of the accessible
mechanical systems insulation associated with the boilers in the lower level at the City Hall
Boiler House located at 1 Junkins Avenue, Portsmouth, New Hampshire The survey was
performed as designated by you for asbestos containing material (ACM) as indicated herein.
Below is a summary of findings, discussion of the results and preliminary recommendations for
proper management of the identified ACM. Attached to this report are the survey data tables,
laboratory results, survey methodologies and limitations. This report is not intended to be used
as an abatement specification or work plan.

Summary of Findings

The City Hall Boiler House is a two story brick building with a large room on the ground floor
which houses three Cleaver Brooks boilers.

Several types of suspect ACM insulation and gaskets were observed by RPF, including friable
and nonfriable suspect material. Based on the testing performed by RPF asbestos was detected
in non-friable gasket materials associated with the exhaust ducts running above each of the three
boilers.

Depending on the extent of renovation and final construction plans, proper abatement and/or
management of the materials will be required in accordance with applicable State and federal
regulations. Renovation and demolition plans should be reviewed by a certified industrial
hygienist and a licensed project designer for possible asbestos impact issues. Based on the
impact assessment and planned usage, technical specifications should be prepared for abatement,
as applicable. A management plan should also be prepared to address any asbestos or other
hazardous material scheduled to remain after construction.

®RPF Environmental - www.airpf.com
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Discussion of Findings

Asbestos is the name for a group of naturally occurring minerals that separate into strong, very
fine fibers. The adverse health effects associated with asbestos exposure have been extensively
studied for many years. Results of these studies and epidemiological investigations have
demonstrated that inhalation of asbestos fibers may lead to increased risk of developing one or
more diseases. In all cases, extreme care must be used not to disturb asbestos-containing
materials or to create fiber release episodes.

In the accessible locations surveyed, RPF identified ten (10) homogeneous groups of accessible
suspect insulation and gaskets. Suspect materials were identified based on current industry
standards, EPA, and other guideline listings of potential suspect ACBM. A total of eighteen (18)
samples were extracted from the different groups of suspect material in accordance with EPA
sampling protocols. Of the samples collected by RPF, asbestos was detected in one group of
suspect gasket material associated with the exhaust ducts leading from each of the three boilers
to the exterior exhaust stack.

Table 1 below Appendix A includes a list of ACM identified, EPA category listings, and
asbestos content. A listing of the different homogenous groups of suspect material identified,
samples collected, and analytical results is included in Table 2 of Appendix A.

TABLE 1
SUMMARY OF INTERIOR ACBM IDENTIFIED
Building Material | Location Approximate Quantity | EPA Asbestos
Category Results
Exhaust Duct Ground Floor, installed in 3 round and 1 square Category Il | 80%
Gasket duct work from three boilers | gasket, 18”-24” diameter | Nonfriable Chrysotile

to exterior exhaust stack

Table 1 Notes:

e Table 1 does not include a listing of all ACM and suspect ACM present at the site, only the materials found to be
ACM during the limited testing of boiler related insulation and gasket.

e  Please note that Category 1 and Category 2 nonfriable ACM are recategorized as friable and/or RACM under certain
conditions. Current State asbestos regulations are more strict and comprehensive than the EPA NESHAPs
requirements.

e All quantities are approximate only and should be confirmed during abatement project design and abatement
bidding. Contingencies should also be included for possible concealed ACM.

e It is possible that some concealed or inaccessible ACM s present.  Care should be used when
renovating/demolishing inaccessible building space. Further explorative survey work may be necessary during
design and/or in conjunction with demolition.

The ACBM identified during this survey consists of nonfriable gasket material within the
exhaust duct above the three boilers, which was observed to be in good to fair condition and, left
undisturbed and properly managed, is unlikely to cause any major fiber release episodes. As
previously discussed with you, should these materials be impacted by the upcoming boiler
replacement project, they would need to be properly removed and disposed of by qualified
personnel.

ERPF Environmental « www.airpf.com



City of Portsmouth, NH. City Hall Boiler House, Portsmouth, NH
Limited Building Survey Report Page 3

Three round and one square ACM gaskets were observed in the exhaust duct leading from each
of the three boilers to the exterior exhaust stack. However, as two of the three boilers were still
active at the time of this survey, it was not possible to determine if any additional gaskets were
present inside the hot portions of the exhaust duct. As such, proper inspections should be made
by qualified personnel during the dismantling of the exhaust duct to determine if any additional
suspect ACBM gaskets are present.

As reviewed with you, two of the three boilers were still actively being used and the interiors
could not be accessed to determine the presence of any suspect ACM. The internal gaskets and
insulation of both of the active boilers should be assumed to be ACM until such time as the
boiler interiors can be safely accessed and sampled. Please coordinate with our office to arrange
for the internal materials to be sampled once the remaining boilers are deactivated and made
accessible.

The scope of this survey was limited to the materials and components associated with the three
boilers in the ground floor of the Boiler House. A complete survey of the remainder of the
building, and actual building structure materials and finishes, was outside of the scope of this
survey. Any other materials within the building that are not specifically referenced in this survey
or by other existing survey data should be assumed to be ACM until it can properly sampled and
tested for asbestos content.

Conclusions

Based on the survey findings, gasket material associated with the boilers were found to contain
ACM and it is possible that additional concealed ACM or suspect ACM is also present.

In accordance with current regulatory requirements, ACBM that may be impacted or disturbed
(such that asbestos fiber release occurs) by renovation, demolition or other such activity must be
removed by qualified, licensed firms. Although regulations for removal of nonfriable ACBM are
somewhat less stringent than the requirements for friable ACBM, it should be noted that
nonfriable ACBM that is subjected to grinding, abrasion, and other forces, could be rendered
friable. In this event, the nonfriable ACBM would be re-categorized friable ACBM.

ACBM that will not be impacted by renovation or demolition activity may be left in place if
managed properly and if the materials are maintained in good condition. ACBM to remain in the
building should be included in an asbestos management plan and operations and maintenance
(O&M) program detailing the measures to be used to safely occupy the building until the ACBM
is fully removed. An accredited Management Planner should prepare the O&M Program in
accordance with the guidelines set forth in 40 CFR Part 763 (AHERA).

Sufficiently in advance of the start of renovation and/or remediation work, abatement project
design should be completed. As part the initial design steps any planned renovation and
demolition activity should be reviewed for potential impact on ACBM. Asbestos removal is
highly regulated at the State and federal level, and in some cases, at the local level also.
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Notification to NH Air Resources is required 10-days prior to the start of interior abatement
work and demolition. Only qualified, trained, and licensed firms, as applicable, should be
engaged to complete asbestos removal or other abatement activity. Asbestos abatement work
must be designed (abatement specifications or work plan prepared) by accredited personnel.

All employees and contractors that may access or otherwise disturb areas with suspect ACBM
present should be notified of the presence of ACBM and possible hidden ACBM, and the need to
use caution when proceeding with work. Appropriate notifications, labeling and other hazard
communications should be completed to all employees, contractors and others in accordance
with US OSHA regulations and other applicable requirements (including asbestos labeling in
accordance with 29 CFR Part 1926). The scope of RPF services for this survey did not include
labeling of ACBM or hazard communications to other employees, building occupants,
contractors, or subcontractors.

Documentation of current ACBM conditions and in-depth hazard assessment is beyond the
scope-of-work for this initial survey. With the exception of the specific testing and analysis
detailed herein, no other samples of materials, oil, water, ground water, air, or other suspect
hazardous materials were collected in the course of this inspection that supports or denies these
conclusions. No additional services beyond those explicitly stated herein were performed and
none should be inferred or implied. The summary and conclusions are based on reasonably
ascertainable information as described in this report. RPF Environmental, Inc. makes no
guarantees, warranties, or references regarding this property or the condition of the property after
the period of this report.

If you have any questions at this time, or if you would like to discuss the remediation process,
please call our office.

Sincerely,
RPF ENVIRONMENTAL, INC.

llan D. MercieY
Licensed Inspector

Enclosures:

Appendix A: Data and Analytical Tables

Appendix B:  Sketch showing sample locations
Appendix C: Survey Photographs

Appendix D:  Summary of Methodology and Limitations

135375 042513 rpt
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TABLE 2

J)RPE_Environmental

CITY OF PORTSMOUTH
City Hall, Boiler House
Limited Survey

TESTING & CONSULTING SERVICES

Hazardous Materials Inspection & Assessment
Asbestos, Mold, Lead Paint, Radon, PCBs

Air Quality Testing and Investigations
Industrial Hygiene, Safety & Training

SUMMARY OF BULK MATERIAL SAMPLING AND RESULTS
Polarized Light Microscopy — EPA 600/R-93/116 Method

Samples Collected: March 28, 2013

Sample ID Sample Description Asbestos Other Content
Content

032813-HGO01 Jacket insulation (fiberglass), white, boiler #1 No Asbestos 95% Fiber Glass
Detected 5% Non-fibrous

032813-HG02 Gasket (fiberglass), white, boiler #1, front No Asbestos 95% Fiber Glass
Detected 5% Non-fibrous

032813-HG03

Gasket, tan, square duct, over boiler #3

80% Chrysotile

15% Synthetic Fibers
5% Non-fibrous

032813-HGO03b Gasket, tan, round duct, over boiler #2 *SFP *SFP
032813-HG05 Door insulation, white, boiler #3, rear No Asbestos 100% Non-fibrous
Detected
032813-HGO05hb Door insulation, white, boiler #3, right door No Asbestos 100% Non-fibrous
Detected
032813-HGO05¢ Door insulation, white, boiler #3, left door No Asbestos 50% Fiber Glass, 30% Cellulose,
Detected 20% Non-fibrous
032813-HG06 Fire brick, white, boiler #3, rear No Asbestos 100% Non-fibrous
Detected
032813-HG06b Fire brick, white, boiler #3, rear No Asbestos 100% Non-fibrous
Detected
032813-HGO7 Pipe insulation, white, pipe from boiler #2 No Asbestos 5% Synthetic Fibers
Detected 95% Non-fibrous
032813-HGO7b Pipe insulation, white, pipe from boiler #2 No Asbestos 5% Synthetic Fibers
Detected 95% Non-fibrous
032813-HGO07c Pipe insulation, white, pipe from boiler #2 No Asbestos 5% Synthetic Fibers
Detected 95% Non-fibrous
032813-HG08- Valve insulation, blue, valve over boiler #1 No Asbestos 3% Fiber Glass, 3% Synthetic Fibers,
Insulation Detected 94% Non-fibrous
032813-HG08- Valve insulation, blue, valve over boiler #1 No Asbestos 80% Cellulose
Wrap Detected 20% Non-fibrous
032813-HGO08b Valve insulation, blue, valve over boiler #2 No Asbestos 3% Fiber Glass, 3% Synthetic Fibers,
Detected 94% Non-fibrous
032813-HG09- Fitting insulation, white, pipe over boiler #1 No Asbestos 5% Synthetic Fibers,
Insulation Detected 95% Non-fibrous

Notes:

Trace means less than 1%. SFP Means analysis was terminated because asbestos was detected on a previous homogenous
sample during the survey work. Please reference the "HG" group number.
Please reference the full report for discussions and additional information and limitations pertaining to these results.
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TABLE 2 (continued)

CITY OF PORTSMOUTH
City Hall, Boiler House

Limited Su

rvey

TESTING & CONSULTING SERVICES

Hazardous Materials Inspection & Assessment
Asbestos, Mold, Lead Paint, Radon, PCBs

Air Quality Testing and Investigations
Industrial Hygiene, Safety & Training

SUMMARY OF BULK MATERIAL SAMPLING AND RESULTS
Polarized Light Microscopy — EPA 600/R-93/116 Method

Samples Collected: March 28, 2013

Sample ID Sample Description Asbestos Other Content
Content
032813-HG09- Fitting insulation, white, pipe over boiler #1 No Asbestos 80% Cellulose
Wrap Detected 20% Non-fibrous
032813-HG10 End insulation, tan, top of boiler #1, at bottom of No Asbestos 5% Synthetic Fibers,
valve insulation Detected 95% Non-fibrous

135375

Notes:
Trace means less than 1%. SFP Means analysis was terminated because asbestos was detected on a previous homogenous
sample during the survey work. Please reference the "HG" group number.
Please reference the full report for discussions and additional information and limitations pertaining to these results.
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1. Exterior view of City Hall Boiler House. Overhead door
access to lower level on left and exhaust stack on right.

3.Cleanout door in rear of inactive boiler #3 with non-asbestos
gasket installed.

5. Exhaust duct above boilers with ACBM gasket at flanges
(arrow).

APPENDIX C: SITE PHOTOGRAPHS

City of Portsmouth, NH.
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2. Overadl boiler room with Cleaver Brooks Boilers.

Non-asbestos gasket
and door insulation

4. Front access doors in inactive boiler #3 with non-ACBM
gaskets and door insulation.

6. Square duct above boilerswith ACBM gasket at flanges

(arrow).
@ RPF Environmental

TESTING & CONSULTING SERVICES

www.airpf.com
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Summary of Methodology: Asbestos-Containing Building Materials Survey

EPA accredited inspector(s) surveyed accessible space in the building or site areas included within the
RPF Scope of Work (SOW) to identify suspect asbestos-containing building material (ACBM). Suspect
ACBM was inventoried and categorized into homogeneous groups of materials. To the extent indicated
in the report, samples were then extracted from the different groups of homogeneous materials in
accordance with applicable State and federal rules and regulations. For surveys in which the SOW
included full inspections of the affect space, sampling methodologies were based on the requirements set
forth in 40 CFR Part 763 (EPA) and 29 CFR Part 1926.1101 (OSHA). For preliminary or limited
surveys, findings apply to only the affected material or space as indicated in the RPF SOW and Report
and additional inspection and testing will be required to satisfy regulatory obligations associated with
renovation, demolition, maintenance and other occupational safety and health requirements.

Collected samples were individually placed into sealed containers, labeled, and submitted with proper
chain of custody forms to the RPF NVLAP-accredited vendor laboratory. Sample containers and tools
were cleaned after each sample was collected. Samples were analyzed for asbestos content using
polarized light microscopy (PLM). Although PLM is the method currently recognized in State and
federal regulations for asbestos identification in bulk samples, PLM may not be sensitive enough to detect
all of the ashestos fibers in certain types of materials, such as floor tile and other nonfriable ACBM. In
the event that more definitive results are requested in cases of with negative or trace results of asbestos
are detected, RPF recommends that confirmation testing be completed using transmission electron
microscopy.

For each homogeneous group of suspect material, a “stop at first positive” (SFP) method may have been
employed during the analysis. The SFP method is based on current EPA sampling protocols and means
that if one sample within a homogeneous group of suspect material is found to contain >1% asbestos, then
further analysis of that specific homogenous group samples is terminated and the entire homogeneous
group of material is considered to be ACBM regardless of the other sample results. This is based on the
potential for inconsistent mix of asbestos in the product yielding varying findings across the different
individual samples collected from the same homogeneous group. Unless otherwise noted in the report,
sample groups found to have 1% to <10% asbestos content are assumed to be ACBM; to rebut this
assumption further analysis with point count methods are required.

Inaccessible and hidden areas, including but not limited to wall/floor/ceiling cavity space, space with
obstructed access (such as fiberglass insulation above suspended ceilings), sub floors, interiors of
mechanical and process equipment, and similar spaces were not included in the inspection and care
should be used when accessing these areas in the future. Unless otherwise noted in the RPF Report,
destructive survey techniques were not employed during this survey.

In the event that additional suspect materials are encountered that are not addressed in this report, the
materials should be properly tested by an accredited inspector. For example, during renovation and
demolition it is likely that additional suspect material will be encountered and such suspect materials
should be assumed to be hazardous until proper inspection and testing occurs.

RPF followed applicable industry standards; however, various assumptions and limitations of the methods
can result in missed materials or misidentification of materials due several factors including but not
limited to: inaccessible space due to physical or safety constraints, space that is difficult to reach to fully
inspection, assumptions regarding the determination of homogenous groups of suspect material,
assumptions regarding attempts to conduct representative sampling, and potential for varying mixtures
and layers of material sampled not being representative of all areas of similar material. Also reference the
Limitations document attached to the report.

320 First NH Turnpike « Northwood, NH 03261 110 Haverhill Road « Suite 354 « Amesbury, MA 01913
P.603.942.5432 - F.603.942.5300 www.airpf.com P.978.388.9114 - F.603.942.5300



LIMITATIONS

The observations and conclusions presented in the Report were based solely upon the services described
herein, and not on scientific tasks or procedures beyond the RPF Environmental, Inc. Scope of Work
(SOW) as discussed in the proposal and/or agreement. The conclusions and recommendations are based
on visual observations and testing, limited as indicated in the Report, and were arrived at in accordance
with generally accepted standards of industrial hygiene practice and asbestos professionals. The nature of
this survey or monitoring service was limited as indicated herein and in the report or letter of findings.
Further testing, survey, and analysis is required to provide more definitive results and findings.

For site survey work, observations were made of the designated accessible areas of the site as indicated in
the Report. While it was the intent of RPF to conduct a survey to the degree indicated, it is important to
note that not all suspect ACBM material in the designated areas were specifically assessed and visibility
was limited, as indicated, due to the presence of furnishings, equipment, solid walls and solid or
suspended ceilings throughout the facility and/or other site conditions. Asbestos or hazardous material
may have been used and may be present in areas where detection and assessment is difficult until
renovation and/or demolition proceeds. Access and observations relating to electrical and mechanical
systems within the building were restricted or not feasible to prevent damage to the systems and minimize
safety hazards to the survey team.

Although assumptions may have been stated regarding the potential presence of inaccessible or concealed
asbestos and other hazardous material, full inspection findings for all asbestos and other hazardous
material requires the use of full destructive survey methods to identify possible inaccessible suspect
material and this level of survey was not included in the SOW for this project. For preliminary survey
work, sampling and analysis as applicable was limited and a full survey throughout the site was not
performed. Only the specific areas and /or materials indicated in the report were included in the SOW.
This inspection did not include a full hazard assessment survey, full testing or bulk material, or testing to
determine current dust concentrations of asbestos in and around the building. Inspection results should
not be used for compliance with current EPA and State asbestos in renovation/demolition requirements
unless specifically stated as intended for this use in the RPF report and considering the limitations as
stated therein and within this limitations document.

Where access to portions of the surveyed area was unavailable or limited, RPF renders no opinion of the
condition and assessment of these areas. The survey results only apply to areas specifically accessed by
RPF during the survey. Interiors of mechanical equipment and other building or process equipment may
also have asbestos and other hazardous material present and were not included in this inspection. For
renovation and demolition work, further inspection by qualified personnel will be required during the
course of construction activity to identify suspect material not previously documented at the site or in this
survey report. Bordering properties were not investigated and comprehensive file review and research
was not performed.

For lead in paint, observations were made of the designated accessible areas of the site as indicated in the
Report. Limited testing may have been performed to the extent indicated in the text of the report. In order
to conduct thorough hazard assessments for lead exposures, representative surface dust testing, air
monitoring and other related testing throughout the building, should be completed. This type of in depth
testing and analysis was beyond the scope of services for the initial inspection. For lead surveys with
XRF readings, it is recommended that surfaces found to have LBP or trace amount of lead detected with
readings of less than 4 mg/cm? be confirmed using laboratory analysis if more definitive results are
required. Substrate corrections involving destructive sampling or damage to existing surfaces (to
minimize XRF read-through) were not completed. In some instances, destructive testing may be required
for more accurate results. In addition, depending on the specific thickness of the paint films on different
areas of a building component, differing amounts of wear, and other factors, XRF readings can vary
slightly, even on the same building component. Unless otherwise specifically stated in the scope of
services and final report, lead testing performed is not intended to comply with other state and federal
regulations pertaining to childhood lead poisoning regulations.
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RPF Service Limitations (cont.)

6.

10.

11.

Air testing is to be considered a “snap shot” of conditions present on the day of the survey with the
understanding that conditions may differ at other times or dates or operational conditions for the facility.
Results are also limited based on the specific analytical methods utilized. For phase contrast microscopy
(PCM) total airborne fiber testing, more sensitive asbestos-specific analysis using transmission electron
microscopy (TEM) can be performed upon request.

For asbestos bulk and dust testing, although polarize light microscopy (PLM) is the method currently
recognized in State and federal regulations for asbestos identification in bulk samples, some industry
studies have found that PLM may not be sensitive enough to detect all of the asbestos fibers in certain
nonfriable material, vermiculate type insulation, soils, surface dust, and other materials requiring more
sensitive analysis to identify possible asbestos fibers. In the event that more definitive results are
requested, RPF recommends that confirmation testing be completed using TEM methods or other
analytical methods as may be applicable to the material. Detection of possible asbestos fibers may be
made more difficult by the presence of other non-asbestos fibrous components such as cellulose, fiber
glass, etc., by binder/matrix materials which may mask or obscure fibrous components, and/or by
exposure to conditions capable of altering or transforming asbestos. PLM can show significant bias
leading to false negatives and false positives for certain types of materials. PLM is limited by the
visibility of the asbestos fibers. In some samples the fibers may be reduced to a diameter so small or
masked by coatings to such an extent that they cannot be reliably observed or identified using PLM.

For hazardous building material inspection or survey work, RPF followed applicable industry standards;
however, RPF does not warrant or certify that all asbestos or other hazardous materials in or on the
building has been identified and included in this report. Various assumptions and limitations of the
methods can result in missed materials or misidentification of materials due to several factors including
but not limited to: inaccessible space due to physical or safety constraints, space that is difficult to reach
to fully inspect, assumptions regarding the determination of homogenous groups of suspect material,
assumptions regarding attempts to conduct representative sampling, and potential for varying mixtures
and layers of material sampled not being representative of all areas of similar material.

Full assessments often requires multiple rounds of sampling over a period of time for air, bulk material,
surface dust and water. Such comprehensive testing was beyond the scope of RPF services. In addition
clearance testing for abatement, as applicable, was based on the visual observations and limited ambient
area air testing as indicated in the report and in accordance with applicable state and federal regulations.
The potential exists that microscopic surface dust remains with contaminant present even in the event that
the clearance testing meets the state and federal requirements. Likewise for building surveys, visual
observations are not sufficient alone to detect possible contaminant in settled dust. Unless otherwise
specifically indicated in the report, surface dust testing was not included in the scope of the RPF services.

For abatement or remediation monitoring services: RPF is not responsible for observations and test for
specific periods of work that RPF did not perform full shift monitoring of construction, abatement or
remediation activity. In the event that problems occurred or concerns arouse regarding contamination,
safety or health hazards during periods RPF was not onsite, RPF is not responsible to provide
documentation or assurances regarding conditions, safety, air testing results and other compliance issues.
RPF may have provided recommendations to the Client, as needed, pertaining to the Client’s Contractor
compliance with the technical specifications, schedules, and other project related issues as agreed and
based on results of RPF monitoring work. However, actual enforcement, or waiving of, contract
provisions and requirements as well as regulatory liabilities shall be the responsibility of Client and
Client’s Contractor(s). Off-site abatement activities, such as waste transportation and disposal, were not
monitored or inspected by RPF.

For services limited to clearance testing following abatement or remediation work by other parties: The
testing was limited to clearance testing only and as indicated in the report and a site assessment for
possible environmental health and safety hazards was not performed as part of the scope of this testing.
Client, or Client’s abatement contractor as applicable, was responsible for performing visual inspections
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RPF Service Limitations (cont.)

12.

13.

14.

15.

16.

17.

18.

of the work area to determine completeness of work prior to air clearance testing by RPF.

For site work, including but not limited to air clearance testing services, in which RPF did not provide full
site safety and health oversight, abatement design, full shift monitoring of all site activity, RPF expresses
no warranties, guarantees or certifications of the abatement work conducted by the Client or other
employers at the job site(s), conditions during the work, or regulatory compliance, with the exception of
the specific airborne concentrations as indicated by the air clearance test performed by RPF during the
conditions present for the clearance testing. Unless otherwise specifically noted in the RPF Report, visual
inspections and air clearance testing results apply only to the specific work area and conditions present
during the testing. RPF did not perform visual inspections of surfaces not accessible in the work area due
to the presence of containment barriers or other obstructions. In these instances, some contamination may
be present following RPF clearance testing and such contamination may be exposed during and after
removal of the containment barriers or other obstructions following RPF testing services. Client or
Client’s Contractor is responsible for using appropriate care and inspection to identify potential hazards
and to remediate such hazards as necessary to ensure compliance and a safe environment.

The survey was limited to the material and/or areas as specifically designated in the report and a site
assessment for other possible environmental health and safety hazards or subsurface pollution was not
performed as part of the scope of this site inspection. Typically, hazardous building materials such as
asbestos, lead paint, PCBs, mercury, refrigerants, hydraulic fluids and other hazardous product and
materials may be present in buildings. The survey performed by RPF only addresses the specific items as
indicated in the Report.

For mold and maoisture survey services, RPF services did not include design or remediation of moisture
intrusion. Some level of mold will remain at the site regardless of RPF testing and Contractor or Client
cleaning efforts. RPF testing associated with mold remediation and assessments is limited and may or
may not be representative of other surfaces and locations at the site. Mold growth will occur if moisture
intrusion deficiencies have not been fully remedied and if the site or work areas are not maintained in a
sufficiently dry state. Porous surfaces in mold contaminated areas which are not removed and disposed of
will likely result in future spore release, allergen sources, or mold contamination.

Existing reports, drawings, and analytical results provided by the Client to RPF, as applicable, were not
verified and, as such, RPF has relied upon the data provided as indicated, and has not conducted an
independent evaluation of the reliability of these data.

Where sample analyses were conducted by an outside laboratory, RPF has relied upon the data provided,
and has not conducted an independent evaluation of the reliability of this data.

All hazard communication and notification requirements, as required by U.S. OSHA regulation 29 CFR
Part 1926, 29 CFR Part 1910, and other applicable rules and regulations, by and between the Client,
general contractors, subcontractors, building occupants, employees and other affected persons were the
responsibility of the Client and are not part of the RPF SOW.

The applicability of the observations and recommendations presented in this report to other portions of
the site was not determined. Many accidents, injuries and exposures and environmental conditions are a
result of individual employee/employer actions and behaviors, which will vary from day to day, and with
operations being conducted. Changes to the site and work conditions that occur subsequent to the RPF
inspection may result in conditions which differ from those present during the survey and presented in the
findings of the report.
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SECTION 15400

BASIC PLUMBING SYSTEM REQUIREMENTS

PART 1 - GENERAL

1.01. SUMMARY

A)

The work pertaining to this Section occurs within the confines of building line and extending up
to 5’-“0 from building line as required to make connections to utility work described in other
divisions.

1.02. SUBMITTALS

A) Provide submittals in accordance with Division 1 Specifications.

PART 2 - PRODUCTS

2.01. PIPING SPECIALTIES

A)

B)

C)

D)

E)

Where it is desirable or necessary to support the pipe hangers to concrete, inserts shall be placed
in the forms by the Plumbing Contractor prior to the time concrete is poured.

Simpson or Hilti Drop-ins may be used when installed in a concrete or masonry wall or other like
vertical surface to support a vertical hanger. Lead Drop-ins will not be permitted to support
hangers to the underside of concrete slab.

For parallel runs of above ground suspended piping, an acceptable trapeze-type hanger may be
used. Provide permanent, non-conductive type wrapping between copper pipe and steel trapeze
hangers.

Fire-Stopping: Fire stop and air seal all pipe penetrations through walls, ceilings and floors.
Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.
Pipes passing through all masonry walls and fire rated gypsum board walls shall pass through
clean cut holes fitted with steel pipe sleeves. The annular space between the pipes and
sleeves shall be fire-stopped in accordance with an applicable UL approved detail using UL
listed fire-stopping materials. Where UL approved for the application, pipe insulation may
run continuous through the penetration. Submit typical applicable UL details and associated
fire-stopping materials for review and approval for each penetration type on the project.
Where fire-stopping is not required to maintain the rating of the assembly, penetrations shall
be air sealed with silicone base elastomeric caulking.

Provide wall or ceiling access panels for all concealed equipment and valves concealed within
inaccessible general construction.

PART 3 - EXECUTION

3.01. INSTALLATION

A)

The Contractor shall provide all labor and materials necessary for complete, operable systems.
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Refer to section 3.02 for a detailed explanation of the intent of the drawing and specifications.

B) The Contractor shall furnish all labor, materials, including gases, equipment and instruments
required to conduct tests of piping systems. Tests shall be as herein called for. The results of all
tests shall be reported to Engineer. Material and/or joints found defective during testing shall be
replaced and/or corrected and additional tests shall be conducted after correction of work and re-
submitted to the Engineer.

3.02. PIPE SIZING, DRAWINGS AND SPECIFICATIONS

A) ltis intended that work covered by these specifications and drawings include everything requisite
and necessary to make the various systems complete and operative, irrespective of whether or not
every item is specifically provided for. Any omission of direct reference herein to any essential
item shall not excuse Contractor from complying with the above intent.

B) Figured dimensions supersede scaled ones. Contractor shall take no advantage of, and shall
promptly call the Owner's Representative's attention to any error, omission or inconsistency in
specifications and drawings.

C) Special attention is directed to requirements that equipment and materials stated in specifications
and/or indicated on drawings shall be furnished, except if otherwise noted, completely installed,
adjusted and left in safe and satisfactory operating condition. Accessories, appliances and
connections necessary for operation of equipment shall be provided to satisfaction of the Owner's
Representative.

D) Materials, apparatus or equipment specified or otherwise provided for on drawings, addenda, or
change orders issued subsequent to award of contract shall be same brand, type, quality and
character originally specified unless otherwise provided.

E) Layout of equipment, accessories, specialties and suspended, concealed or exposed piping
systems are diagrammatic unless dimensioned. In preparing shop drawings, Contractor shall
check project conditions before installing work. If there are any interferences or conflicts, they
shall be called to attention of the Owner's Representative immediately for clarification.

F) The drawings indicate required size and points of termination of piping and suggest proper routes
to conform to structure, avoid obstructions and preserve clearances. However, it is not intended
that drawings indicate all necessary offsets, and it shall be the work of this Contractor to make the
installation in such a manner as to conform to structure, avoid obstructions, preserve headroom
and keep openings and passageways clear, without further obstruction or cost to the Owner.

G) Shop drawings shall be furnished by this Contractor, indicating all changes to meet space
requirements, code requirements and as necessary to resolve all space conflicts.

H) It is intended that all apparatus be located symmetrical with architectural elements, and shall be
installed at exact height and locations as shown on the architectural drawings. Refer to
architectural details in completing and correlating work.

1) The Contractor shall fully inform himself regarding any and all peculiarities and limitations of the
spaces available for the installation of all work and materials furnished and installed under the
contract, prior to submitting his bid. He shall exercise due and particular caution to determine
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that all parts of his work are made quickly and easily accessible.

3.03. GENERAL DEMOLITION REQUIRMENTS

A. The Contractor shall remove piping and equipment as indicated on plans including all
abandoned Plumbing system piping, equipment and appurtenances remaining within the
contract area of the existing building. These include but are not limited to waste, vent and
domestic water piping, fixtures, natural gas piping, etc. The facility Owner shall be given first
option for salvage of any/all demolished equipment. Any equipment not salvaged by the Owner

shall become the property of this contractor and shall be hauled away from the site and disposed
of properly.

END OF SECTION
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SECTION 15404

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL
1.01. REQUIREMENTS

A) Furnish all labor, materials, equipment, and appliances required for the complete execution of
the Work as shown on the Drawings and specified herein.

B) This Section includes the following mechanical identification materials and their installation:

1) Equipment nameplates.

2) Equipment markers.

3) Equipment signs.

4) Access panel and door markers.
5) Pipe markers.

7) Stencils.

8) Valve tags.

10) Warning tags.

1.02. SUBMITTALS
A) Provide submittals in accordance with Division 1 Specifications. Submit the following:

1) Samples: For color, letter style, and graphic representation required for each
identification material and device.

2) Valve Schedules: For each piping system. Furnish extra copies (in addition to mounted
copies) to include in maintenance manuals.

3) Details of fabrication and attachment of all items.

1.03. QUALITY ASSURANCE
A) ASME Compliance: Comply with ASME A13.1, "Scheme for the Identification of Piping
Systems,"” for letter size, length of color field, colors, and viewing angles of identification
devices for piping.

1.04. COORDINATION

A) Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

B) Coordinate installation of identifying devices with location of access panels and doors.
1.05. DELIVERY, STORAGE AND HANDLING

A) Deliver all materials in unopened, unbroken and undamaged original packaging bearing the
manufacturer’s label and identification for installation.
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B)

Handle all materials with care to prevent defacement of any nature.

PART 2 - PRODUCTS

2.01.

A)

B)

C)

2.02.

A)

B)

C)

EQUIPMENT IDENTIFICATION DEVICES

Equipment Nameplates: Metal, with data engraved or stamped, for permanent attachment on
equipment.

1) Data:
a) Manufacturer, product name, model number, and serial number.
b) Capacity, operating and power characteristics, and essential data.
c) Labels of tested compliances.

2) Location: Accessible and visible.

3) Fasteners: As required to mount on equipment.

Equipment Markers:  Engraved, color-coded laminated plastic. Include contact-type,
permanent adhesive. Markers are in addition to nameplates.

1) Terminology: Match schedules as closely as possible.

2) Data: Name and plan number.

3) Size: 2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for
equipment.

Access Panel and Door Markers:  1/16-inch-thick, engraved laminated plastic, with
abbreviated terms and numbers corresponding to identification. Provide 1/8-inch center hole
for attachment.

1) Fasteners: Self-tapping, stainless-steel screws or contact-type, permanent adhesive.
PIPING IDENTIFICATION DEVICES

Manufactured Pipe Markers, General: Preprinted, color-coded, with lettering indicating
service, and showing direction of flow.

1) Colors: Comply with ASME A13.1, unless otherwise indicated.

2) Pipes with OD, Including Insulation, Less Than 6 Inches: Full-band pipe markers
extending 360 degrees around pipe at each location.

3) Pipes with OD, Including Insulation, 6 Inches and Larger: Either full-band or strip-type
pipe markers at least three times letter height and of length required for label.

4) Arrows: Integral with piping system service lettering to accommodate both directions; or
as separate unit on each pipe marker to indicate direction of flow.

Pretensioned Pipe Markers: Precoiled semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without adhesive.

Shaped Pipe Markers: Preformed semirigid plastic formed to partially cover circumference
of pipe and to attach to pipe with mechanical fasteners that do not penetrate insulation vapor
barrier.
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2.03.VALVE TAGS

A)

2.04

A)

2.05.

A)

Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and
1/2-inch numbers, with numbering scheme approved by the Owner’s Representative. Provide
5/32-inch hole for fastener.

1) Material: 0.032-inch-thick brass.
2) Valve-Tag Fasteners: Brass wire-link or beaded chain.

VALVE SCHEDULES

Valve Schedules: For each piping system, reproduce on standard-size bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of valve
(room or space), hormal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses. When
connecting with existing piping networks, coordinate numbering system with existing
numbering system.

1) Valve-Schedule Frames: Glazed display frame for removable mounting on masonry
walls for each page of valve schedule. Include mounting screws.

2) Frame: Extruded aluminum.

3) Glazing: ASTM C 1036, Type I, Class 1, Glazing Quality B, 2.5-mm, single-thickness
glass.

WARNING TAGS

Warning Tags: Preprinted or partially preprinted, accident-prevention tags; of plasticized
card stock with matte finish suitable for writing.

1) Size: 3 by 5-1/4 inches minimum.

2) Fasteners: Brass grommet and wire.

3) Nomenclature: Large-size primary caption such as DANGER, CAUTION, or DO NOT
OPERATE.

4) Color: Yellow background with black lettering.

PART 3 - EXECUTION

3.01L.

A)

B)

EQUIPMENT IDENTIFICATION

Install and permanently fasten equipment nameplates on each major item of mechanical
equipment. Locate nameplates where accessible and visible. Include nameplates for the
following general categories of equipment:

1) Water Heaters (storage tanks and heat exchangers)
2) Hot Water Re-Circ Pumps
3) RPZ backflow preventer & check valve assemblies

Install equipment markers with permanent adhesive on or near each major item of mechanical
equipment.
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1)

2)

Letter Size: Minimum 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-fourths the
size of principal lettering.

Locate markers where accessible and visible. Include markers for the following general
categories of equipment:

a) Main control and operating valves, including safety devices and hazardous units such
as gas outlets.
b) Pumps, compressors, and similar motor-driven units.

C) Install access panel markers with screws on equipment access panels.

3.02.  PIPING IDENTIFICATION

A) Install manufactured pipe markers indicating service on each piping system. Install with flow
indication arrows showing direction of flow.

1)

2)

Pipes with OD, Including Insulation, Less Than 6 Inches: Pretensioned pipe markers.
Use size to ensure a tight fit.

Pipes with OD, Including Insulation, Less Than 6 Inches: Self-adhesive pipe markers.
Use color-coded, self-adhesive plastic tape, 1-1/2 inches wide, lapped at least 1-1/2
inches at both ends of pipe marker, and covering full circumference of pipe.

B) Locate pipe markers and color bands where piping is exposed in finished spaces; machine
rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior non-
concealed locations, and where piping may be viewed above removable ceilings as follows:

1)
2)

3)
4)

5)
6)

Near each valve and control device.

Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

Near penetrations through walls, floors, ceilings, and non-accessible enclosures.

At access doors, manholes, and similar access points that permit view of concealed
piping.

Near major equipment items and other points of origination and termination.

Spaced at maximum intervals of 30 feet along each run, with at least one marker in every
space where piping may be viewed.

3.03. VALVE-TAG INSTALLATION

A) Install tags on valves and control devices in piping systems.

B) Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in the following:

1)

Valve-Tag Size and Shape:
a) Cold Water: 2 inches, round.
b) Hot Water: 1-1/2 inches, round.

3.04. VALVE-SCHEDULE INSTALLATION

A) Mount valve schedule on wall in accessible location in each major equipment room.

Portsmouth City Hall 15404 - 4 IDENTIFICATION FOR PLUMBING
Boiler Plant Upgrades PIPING AND EQUIPMENT



3.05. WARNING-TAG INSTALLATION

A) Write required message on, and attach warning tags to, equipment and other items where
required.

3.06. ADJUSTING

A) Relocate mechanical identification materials and devices that have become visually blocked
by other work.

3.07. CLEANING
A) Clean faces of mechanical identification devices.

END OF SECTION
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SECTION 15408
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 -GENERAL
1.01. SUMMARY

A.  This Section includes the following:
Steel pipe hangers and supports.
Trapeze pipe hangers.
Metal framing systems.
Thermal-hanger shield inserts.

Fastener systems.
Equipment supports.

oL E

B.  See Division 15 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment"
for vibration isolation devices.

1.02. PERFORMANCE REQUIREMENTS

A.  Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.

B.  Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

C.  Design seismic-restraint hangers and supports for piping, ductwork and equipment per the
requirements of Division 15 Section “Vibration and Seismic Controls for Plumbing Piping and
Equipment”.

1.03. SUBMITTALS
A.  Product Data: For the following:
1. Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.

3. Powder-actuated fastener systems.

B.  Shop Drawings: Show fabrication and installation details and include calculations for the
following:

1. Trapeze pipe hangers. Include Product Data for components.
2. Metal framing systems. Include Product Data for components.
3. Equipment supports.

C.  Welding certificates.
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1.04.

A

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to ASME Boiler and Pressure Vessel
Code: Section IX.

PART 2 - PRODUCTS

2.01. MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

2.02. STEEL PIPE HANGERS AND SUPPORTS
A.  Manufacturers:

1. Anvil International.

2. Bergen-Power Pipe Supports.

3. B-Line Systems, Inc.; a division of Cooper Industries.

4, Carpenter & Paterson, Inc.

5. Globe Pipe Hanger Products, Inc.

6. GS Metals Corp.

7. National Pipe Hanger Corporation.

8. PHD Manufacturing, Inc.

9. PHS Industries, Inc.

10.  Piping Technology & Products, Inc.

11. Tolco Inc.

B.  Galvanized, Metallic Coatings: Pregalvanized or hot dipped.
C.  Nonmetallic Coatings: Plastic coating, jacket, or liner.
D. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of
bearing surface of piping.
2.03. TRAPEZE PIPE HANGERS
A.  Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.
2.04. METAL FRAMING SYSTEMS
A.  Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels
and other components.
B.  Manufacturers:
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B-Line Systems, Inc.; a division of Cooper Industries.
ERICO/Michigan Hanger Co.; ERISTRUT Div.

GS Metals Corp.

Power-Strut Div.; Tyco International, Ltd.

Thomas & Betts Corporation.

Tolco Inc.

Unistrut Corp.; Tyco International, Ltd.

NoogkrwnpE

C.  Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.
D.  Nonmetallic Coatings: Plastic coating, jacket, or liner.
2.05. THERMAL-HANGER SHIELD INSERTS
A.  Description: 100-psig minimum, compressive-strength insulation insert encased in sheet metal
shield.
B. Manufacturers:
1. Carpenter & Paterson, Inc.
2. ERICO/Michigan Hanger Co.
3. PHS Industries, Inc.
4. Pipe Shields, Inc.
C. Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type |
calcium silicate or ASTM C 552, Type Il cellular glass with vapor barrier.
D. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type |
calcium silicate or ASTM C 552, Type Il cellular glass.
E. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
F. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
G. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient
air temperature.
2.06. FASTENER SYSTEMS
A.  Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.
1. Manufacturers:
a. Hilti, Inc.
b. ITW Ramset/Red Head.
C. Masterset Fastening Systems, Inc.
d. Powers Fasteners.
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2.07.

2.08.

PART 3 -

3.01.

A.

Portsmou

Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated steel, for use in hardened
portland cement concrete with pull-out, tension, and shear capacities appropriate for supported
loads and building materials where used.

1. Manufacturers:

B-Line Systems, Inc.; a division of Cooper Industries.
Hilti, Inc.

ITW Ramset/Red Head.

Powers Fasteners.

cooTw

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural-steel
shapes.

MISCELLANEOUS MATERIALS
Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

EXECUTION
HANGER AND SUPPORT APPLICATIONS

Specific hanger and support requirements are identified in Sections specifying piping systems
and equipment.

Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized, metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use padded hangers for piping that is subject to scratching.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or
insulated stationary pipes, NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F pipes,
NPS 4 to NPS 16, requiring up to 4 inches of insulation.
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3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.

4. Adjustable, Steel Band Hangers (MSS Type 7). For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS .

5. U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30.

6. Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS 36, with steel
pipe base stanchion support and cast-iron floor flange.

7. Single Pipe Rolls (MSS Type 41): For suspension of pipes, NPS 1 to NPS 30, from 2
rods if longitudinal movement caused by expansion and contraction might occur.

8. Complete Pipe Rolls (MSS Type 44): For support of pipes, NPS2 to NPS 42, if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

G.  Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS 3/4 to
NPS 20.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers,
NPS 3/4 to NPS 20, if longer ends are required for riser clamps.

H.  Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

I Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Welded-Steel Brackets: For support of pipes from below, or for suspending from above
by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
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J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

K. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed
1-1/4 inches.

2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with
springs.

3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping system from
base support.

L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not
specified in piping system Sections.

M.  Comply with MFMA-102 for metal framing system selections and applications that are not
specified in piping system Sections.

N.  Use mechanical-expansion anchors instead of building attachments where required in concrete
construction.

3.02. HANGER AND SUPPORT INSTALLATION

A.  Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from building
structure.

B.  Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified above for individual
pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.
Weld steel according to AWS D1.1.

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping and support
together on field-assembled metal framing systems.

D.  Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

E. Fastener System Installation:

Portsmouth City Hall 15408 - 6 HANGERS AND SUPPORTS FOR

Boiler Plant Upgrades PLUMBING PIPING AND EQUIPMENT



1. Install powder-actuated fasteners in concrete after concrete is placed and completely
cured. Use operators that are licensed by powder-actuated tool manufacturer. Install
fasteners according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

F. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and
other accessories.

G.  Equipment Support Installation: Fabricate from welded-structural-steel shapes.

H.  Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

l. Install lateral bracing with pipe hangers and supports to prevent swaying.

J. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten
inserts to forms and install reinforcing bars through openings at top of inserts.

K.  Load Distribution: Install hangers and supports so piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building
services piping) are not exceeded.

M.  Insulated Piping: Comply with the following:
1. Attach clamps and spacers to piping.

a. Piping Operating above and below Ambient Air Temperature: Use thermal-hanger
shield insert with clamp sized to match OD of insert.

b. Do not exceed pipe stress limits according to ASME B31.1 for power piping and
ASME B31.9 for building services piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

4. Shield Dimensions for Pipe: Not less than the following:

NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
NPS 4: 12 inches long and 0.06 inch thick.

NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.

NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

®Po0 o

5. Pipes NPS 8 and Larger: Include wood inserts.
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6. Insert Material: Length at least as long as protective shield.
7. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.03. EQUIPMENT SUPPORTS
A.  Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.
B.  Grouting: Place grout under supports for equipment and make smooth bearing surface.
C.  Provide lateral bracing, to prevent swaying, for equipment supports.
3.04. METAL FABRICATIONS
A.  Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.
B.  Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.
C. Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding, appearance
and quality of welds, and methods used in correcting welding work, and with the following:
1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and contours
of welded surfaces match adjacent contours.
3.05. ADJUSTING
A.  Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.
3.06. PAINTING
A.  Touch Up: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.
1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.
B.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
END OF SECTION
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SECTION 15409
VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT
PART 1 -GENERAL
1.01 SUMMARY

A. General: This dual-purpose section provides for vibration isolation and seismic control for the
equipment as listed below.

B. 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 of gravity.

2) Each and every support attachment to the structure of equipment that meets the
requirements of this specification must be positive, including equipment that may be
excluded from auxiliary seismic bracing as noted in Part 3.

C. The work in this section includes the following:
1) Vibration isolation elements for equipment.
3) Piping flexible connectors.
4) Seismic restraints for isolated equipment.
5) Seismic restraints for piping.
6) Seismic restraints for non-isolated equipment.
7) Certification of seismic restraint designs and installation supervision.
8) Equipment support stands, bases or rails.

D. Definitions:

1) The term EQUIPMENT will be used throughout this specification and it includes ALL
non-structural components within the facility and/or serving this facility, such as
equipment located in outbuildings or outside of the main structure on grade. Equipment
buried underground is excluded but entry of services through the foundation walls are
included. Equipment referred to below is a partial list of equipment for reference.
(Equipment not listed is still included in this specification)

Tanks (All types)
Pumps (All types)
Piping

2) Positive Attachment
a) Positive attachment is defined as a support location with a cast-in or wedge type
expansion anchor, a double-sided beam clamp loaded perpendicular to a beam, or a
welded or through bolted connection to the structure.
3) Transverse Bracing
a) Restraint(s) applied to limit motion perpendicular or angular to the centerline of the
pipe or duct.
5) Longitudinal Bracing
a) Restraint(s) applied to limit motion along the centerline of the pipe or duct.
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1.02 SUBMITTAL DATA REQUIREMENTS

A) Submittals

1)

2)

Catalog cuts or data sheets on specific vibration isolators and restraints to be utilized
detailing compliance with the specification. Reference "TYPE" as per "PRODUCTS"
section of this specification.

An itemized list 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)
2)
3)
4)

5)

6)

Show base construction for equipment; include dimensions, structural member sizes and
support point locations.

When walls and slabs are used as seismic restraint locations, details of acceptable
methods for ducts and pipe must be included.

Indicate isolation devices selected with complete dimensional and deflection data before
condition is accepted for installation.

Provide specific details of seismic restraints and anchors; include number, size and
locations for each piece of equipment.

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.

For ceiling suspended equipment design restraints for a minimum installation angle of
300 from vertical. Indicate maximum installation angle allowed for restraint system as
well as braced and unbraced rod lengths at each allowable installation condition.

C) Seismic Certification and Analysis

1)

2)

3)

Seismic restraint calculations must be provided for all connections of equipment to the

structure. All performance of products (such as; strut, cable, anchors, clips, etc.)

associated with restraints must be supported with manufacturer's data sheets or certified
calculations.

Certification of calculations to support seismic restraint designs must be stamped by a

professional engineer registered in the where 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.

An in force, Errors and Omissions insurance certificate must accompany submittals.

Manufacturer’s product liability insurance certificates are not acceptable.

1.04 MANUFACTURER’S RESPONSIBILITY

A) Manufacturer of vibration and seismic control equipment shall have the following
responsibilities:

1)
2)
3)
4)

Determine vibration isolation and seismic restraint sizes and locations.

Provide equipment vibration isolation and seismic restraints as specified.

Guarantee specified isolation system deflections.

Provide installation instructions, drawings and field supervision to insure proper
installation and performance of systems.
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1.05 RELATED WORK

A) Housekeeping Pads (concrete bases)

1) Housekeeping pad attachment to structure design shall be by the project structural
engineer. Material and labor required for attachment and construction shall be by the
concrete section contractor.

2) Housekeeping pads shall be coordinated with the Seismic Restraint Supplier and sized to
provide a minimum edge distance of 13 bolt diameters of clearance all around the
outermost anchor bolt to allow for the use of full anchor ratings.

B) Supplementary Support Steel
1) Contractor shall supply supplementary support steel and connections for all equipment,
piping, ductwork, etc. Including roof mounted equipment, as required or specified.
2) Where support for equipment requires stands, bases, rails, etc. these devices shall be
designed and fabricated by Seismic Restraint Supplier to ensure the seismic capability of
the entire installation.

C) Attachments
1) Contractor shall provide restraint attachment plates cast into housekeeping pads, concrete
inserts, double sided beam clamps, etc. as directed by the Seismic Restraint Supplier.

1.06 CODE REQUIREMENTS

A) Seismic restraints as described herein shall be provided in accordance with the International
Building Code — 2009 as required by the State of New Hampshire.

PART 2-PRODUCTS
2.01 DESCRIPTIONS

A) Devices
1) Provide vibration isolation and seismic devices specified in this section as manufactured
or supplied by Novia Associates, Inc. (NAI), or approved equal. Products of alternative
manufacturers or suppliers will be considered provided their systems strictly comply with
intent, structural design, performance and deflections of these specifications.

2.02  SEISMIC RESTRAINTS AND VIBRATION ISOLATION TYPES

A) General
1) Allisolation and seismic restraint devices shall be capable of accepting, without failure,
the "G" forces as determined by the seismic certification and calculations as described in
the "SUBMITTAL DATA REQUIREMENTS" section of these specifications.
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.
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B) Seismic Restraint Types

1) TYPE I: Same as Type B isolator.

2) TYPE Il: Where required, each corner or side of equipment base shall incorporate a
seismic restraint snubber having an all directional resilient neoprene pad limit stops.
Restraints shall be fabricated of plate, structural members or square metal tubing.

Model “SS” as manufactured by NAL.

3) TYPE IlI: Restraints for suspended systems.

a) Vibration isolated systems shall be braced with multiple 7 x 19 galvanized steel cables
with approved attachment devices (such as thimbles and wire rope clips) to
equipment and structure.

b) Non-isolated systems shall be braced with structural steel strut or cable with approved
attachment devices to equipment and structure.

c) Steel angles (by contractor) shall be provided to prevent rod bending of hung
equipment where indicated by the Seismic Restraint Supplier’s submittals. Steel
angles shall be attached to the rods with a minimum of three clamps model “SRC” at
each restraint location. Welding of support rods to angles is not acceptable.

4) TYPE 1V: Double deflection neoprene.

a) Mountings shall be fabricated to resist the wind or seismic forces.

Model “RNM” as manufactured by NAL.

5) TYPE V: Rigid attachment to structure utilizing wedge type expansion anchors for bolting
and steel plates, either cast-in or anchored with wedge type expansion bolts, for welding.
Powder shots are not acceptable. Concrete anchor bolt spacing shall be in accordance
with anchor manufacturer’s published standards.

C) Vibration Isolator Types
1) TYPE A: Spring Isolator - Free Standing

a) Spring shall have a minimum outer diameter to overall height ratio of 0.8: 1 at rated
deflection.

b) Reserve deflection (from published load ratings to solid height) of 50% of the rated
deflection.

c) Minimum 1/4" thick neoprene acoustical base pad or cup on underside, unless
designated otherwise.

Model “SM” as manufactured by NAI.

2) TYPE B: Spring Isolator — Restrained

a) Shall be the same as TYPE A with the following additional features.

i) Integral restraining bolts with elastomeric cushions preventing metal-to-metal
contact.

i) Internal spring adjusting nut or bolt.

iii) Built-in all-directional limit stops with minimum 1/8" clearance under normal
operation.

Model “RSM” as manufactured by NAL.

3) TYPE C: Spring Hanger Isolator

a) Spring element (same as TYPE A) within a steel box with an Elastomer bushing to
insulate lower support rod from the hanger box.

b) Steel hanger box shall be capable of 30-degree misalignment between the rod
attachment to structure and the connection to the supported equipment. Hanger
boxes shall withstand three times the rated load without failure.

Model “SH” as manufactured by NAI.

4) TYPE D: Double deflection neoprene
a) Mountings shall be fabricated to resist the wind or seismic forces.
Model “RNM” as manufactured by NAL.
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5) TYPE E: Elastomer Hanger Isolator
a) Molded neoprene element with a bushing to insulate lower support rod from the hanger
box.
b) Steel hanger box shall withstand three times the rated load without failure.
Model “NH” as manufactured by NAL.
6) TYPE F: Combination Spring/Elastomer Hanger Isolator
a) Spring and neoprene elements in a steel hanger box with the features as described for
TYPE C and E isolators.
Model “SNH” as manufactured by NAL.

7) TYPE G: Pad type elastomer isolator
a) Neoprene pad shall have 0.50" minimum thickness, deflection rating of 0.1 inch under
rated load.
b) 1/16" galvanized steel plate between multiple pad layers.
c) Load distribution plate where attachment to equipment bearing surface is less than
75% of the pad area.
d) When bolting is required for seismic compliance, neoprene and duck washers and
bushings shall be provided to prevent short-circuiting of bolt.
Model “NP” as manufactured by NAI.
8) TYPE H: Pad type elastomer isolator
a) Laminated canvas duck & neoprene, maximum loading 1000 psi, minimum %" thick.
b) Load distribution plate where attachment to equipment bearing surface is less than
75% of the pad area.
¢) When bolting is required for seismic compliance, neoprene and duck washers and
bushings shall be provided to prevent short-circuiting.
Model “LNP” as manufactured by NAI.
9) TYPE I: Thrust Restraints
a) A spring element same as TYPE A shall be combined with steel angles, backup plates,
threaded rod, washers and nuts to produce a pair of devices capable of limiting thrust
movement of air moving equipment to 1/4".
b) Restraints shall be easily converted in the field from a compression type to tension
type.
¢) Unit shall be factory precompressed.
Model “TR” as manufactured by NAI.
10) TYPE J: Telescoping Riser Guide
a) Telescoping arrangement of two sizes of steel tubing separated by a minimum %"
thickness of TYPE H pad.
Model “TRG” as manufactured by NAI.
11) TYPE K: Resilient Pipe Anchors and Guides
a) All directional acoustical pipe anchor, consisting of a telescopic arrangement of two
sizes of steel tubing separated by a minimum %" thickness of TYPE H pad.
b) Vertical restraint shall be provided by a similar material arranged to prevent vertical
travel in either direction.
c) Allowable loads on neoprene pad shall not exceed 500 PSI and the design shall be
balanced for equal resistance in any direction.
Model “RAG” as manufactured by NAL.
Model “FRSM” as manufactured by NAL.
12) TYPE P: Elastomer Isolator
a) Double deflection neoprene compression mountings.
b) Non-skid top and bottom surfaces.
c) Threaded bolting sleeves shall be embedded in the isolator.
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d) Drilled tie-down bolt holes shall be provided in the base plate.
Model “FMD” by NAI.

2.03 FLEXIBLE CONNECTORS

A) All connectors shall be installed on the equipment side of shutoff valves; horizontal and
parallel to equipment shafts whenever possible. Piping shall be supported and/or anchored to
resist pipe movement beyond the allowable movement of the flexible connector. Installations
must include check valves and/or other design and installation precautions to reduce the
threat to life safety when subjected to the specified seismic accelerations.

B) TYPE FC-1: Spherical Elastomer connector

1) Manufactured of EPDM.

2) Sizes 2" and larger shall have two spheres reinforced with an external ring between
spheres. Bolted-on strap type reinforcing is not acceptable. Sizes 16" to 24" may be
single sphere.

3) Threaded one piece bolted flange assemblies with female threaded ends for sizes 3/4" to 1-
172",

4) Rated at 250 psi up to 1700 F, with a uniform drop in allowable pressure to 170 psi at 2500
F for sizes through 14". 16" through 24" single sphere minimum ratings are 180 psi at
1700 F and 130 psi at 2500 F.

5) Connectors shall be installed in piping gaps equal to the length of the connector under
pressure.

6) Control rods are required in unanchored installations where the installation exceeds the
pressure limitation without control rods.

a) Control rods shall have %" thick Neoprene washer bushings large enough in diameter
to take the thrust at 1,000 psi maximum on the washer area.

7) Connectors bolted to Victaulic type coupling or gate, butterfly or check valves to have a
minimum 5/8" flange spacer (by others) installed between the connector and the coupling
flange. Connectors must mate to a flat-faced flange in all instances.

C) TYPE FC-2: Flexible Stainless Steel Hose
1) Stainless steel hose and braid rated with 3:1 safety factor.
2) 2" diameter and smaller with male nipples, 2-1/2" and larger with fixed flat faced steel
flanges.
a) Lengths shall be: 9" for 2-1/2" to 4", 11" for 5" and 6", 12" for 8", 13" for 10", 14" for
12" to 16".

D) TYPE FC-4: Wire Braid Reinforced Flexible Metal Hose
1) Metal hose and braid rated with a minimum 3:1 safety factor. (Minimum 150 PSI)
2) Copper tube ends.
PART 3 - EXECUTION
3.01 GENERAL

A) lIsolation and seismic restraint systems must be installed in strict accordance with the
manufacturer's submittal data.

B) Vibration isolators shall not cause any change of position of equipment resulting in stress on
equipment connections.
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3.02 EQUIPMENT INSTALLATION
A) Equipment shall be isolated as indicated in TABLE A at the end of this section.

B) Additional Requirements:

1) The minimum operating clearance under all bases shall be 1".

2) All bases shall be placed in position and supported temporarily by blocks or shims prior to
the installation of the equipment, isolators and restraints.

3) Spring isolators shall be installed after all equipment is installed without changing
equipment elevations.

4) After the entire installation is complete and under full operational load, the spring isolators
shall be adjusted so that the load is transferred from the blocks to the isolators.

5) Remove all debris from beneath the equipment and verify that there are no short circuits of
the isolation. The equipment shall be free in all directions.

6) Install equipment with flexibility in wiring.

7) Housekeeping pads for equipment in this section must be properly doweled or bolted,
using wedge type expansion bolts to meet the acceleration criteria. Anchor equipment or
isolators to housekeeping pads, see section 1.05: RELATED WORK.

8) Hanger isolators shall be installed with the hanger box hung as close as possible to the
structure without touching. Hanger rods shall not short-circuit the hanger box.

3.03 PIPING 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.

2) Vertical riser supports for water or natural gas pipe 4" diameter and larger shall be isolated
from the structure using TYPE K guides and anchors.

3) Install TYPE FC-1 flexible connectors at all connections of pipe to externally isolated
equipment.

4) Install FC-2 or 4 type connectors only at locations which exceed temperature limitations of
FC-1 or service requires stainless steel or bronze construction flex. (Such as; spaces
without floor drains, or pipes carrying natural gas, fuel oil, steam or Freon)

3.04 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; pumps, tanks, stacks, etc. shall be
two or four point independently braced with TYPE Il restraints. Install cable braces
taught for non-isolated equipment and slack with %" cable deflection for isolated
equipment.

3) All horizontally suspended pipe shall use RESTRAINT TYPE Ill. 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.
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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.

¢) Non-isolated, constant temperature pipe risers in pipe shafts 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 shafts require Type K resilient riser
guides and anchors installed on structural steel to meet both thermal expansion and
seismic acceleration criteria. Each floor level must have a riser clamp that does not
interfere with the thermal expansion/contraction of the pipe.

7) All non-isolated floor or wall mounted equipment and tanks shall use RESTRAINT
TYPE Il or V.

8) Where base anchoring of equipment is insufficient to resist seismic forces, restraint
TYPE 111 shall be located above the unit’s center of gravity to suitably resist "G" forces
specified.

a) Vertically mounted tanks or similar equipment may require this additional restraint.

9) A rigid piping 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 & duct that cross a building expansion joint.

B) Exclusions from seismic requirements on non life safety equipment:
1) Piping exemptions

a) All piping less than 2-1/2" diameter except in mechanical rooms where piping less
than 1-1/4" is exempted.

b) All clevis or single level trapeze supported piping suspended by hangers with
positive attachment to the structure that are less than 12 inches in length as measured
from the top of the pipe to the point of attachment to the structure. If any hanger in
the run exceeds the 12” limit, seismic bracing is required for the run.

3.05 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.
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TABLE A
VIBRATION ISOLATION & SEISMIC RESTRAINT EQUIPMENT INSTALLATION ATTACHMENT POINT
REQUIREMENTS FOR HVAC EQUIPMENT
EQUIPMENT ON GRADE ABOVE GRADE ROOF
SIZE MOUNT- ISOL | DEFL | BASE | ISOL | DEFL | BASE | ISOL | DEFL | BASE
(5) (8) ING
Tﬁ Pl5 D 0.3 .- .- .-
e 0.75
BASE - - .. ..
H.P. FLOOR B-2 B B-2
MOUNTED OVER B 0.75
PUMPS 30 15 .- .. ..
H.P
FLOOR - - - D 0.3 - - - -
INLINE ALL CEILING -- -- -- F 0.75 - - - -
CONDENSATE -- - - - -
= OILER EeED FLOOR D 0.3 — D 0.3 — — — —

TABLE A NOTES:
GENERAL: ISOL = Isolator, DEFL. = Deflection, All deflections indicated are in inches.
(5) Equipment with less than 1/3 H.P. is excluded from vibration requirements. (Seismic requirements still

apply)
(8) For equipment with multiple motors, H.P. Classification applies to largest single motor.

DEFLECTION GUIDE
R.P.M. DEFLECTION
LESiO'IC')HAN 350"
401 TO 600 2.50"
601 TO 900 1.50"
OVER 900 0.75"

TABLE B
SEISMIC BRACING TABLE
ON CENTER SPACING
EQUIPMENT TRANSVERSE | LONGITUDINAL
PIPE 40 Feet 80 Feet
END OF SECTION
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SECTION 15411
GENERAL DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.01 SUMMARY
A.  This Section includes the following general-duty valves:

Copper-alloy ball valves.
Bronze check valves.
Bronze gate valves.
Bronze globe valves.

el A

B.  See Division 15 piping Sections for specialty valves applicable to those Sections only.

1.02 SUBMITTALS
A.  Product Data: For each type of valve indicated. Include body, seating, and trim materials;
valve design; pressure and temperature classifications; end connections; arrangement;

dimensions; and required clearances. Include list indicating valve and its application. Include
rated capacities; furnished specialties; and accessories.

1.03 QUALITY ASSURANCE
A.  ASME Compliance: ASME B31.9 for building services piping valves.
1. Exceptions: Domestic hot- and cold-water piping valves unless referenced.

B. ASME Compliance for Ferrous Valves: ASME B16.10 and ASME B16.34 for dimension and
design criteria.

C. NSF Compliance: NSF 61 for valve materials for potable-water service.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the manufacturers specified.
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2.02

VALVES, GENERAL

A.  Referto Part 3 "Valve Applications"” Article for applications of valves.
B. Bronze Valves: NPS 2 and Smaller: Threaded ends, unless otherwise indicated.
C.  Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.
D.  Valve Sizes: Same as upstream pipe, unless otherwise indicated.
E.  Valve Actuators:
1. Handwheel: For valves other than quarter-turn types.
2. Lever Handle: For quarter-turn valves NPS 6 and smaller, except plug valves.
F. Extended Valve Stems: On insulated valves.
G. Valve Flanges: ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and
ASME B16.24 for bronze valves.
H.  Valve Ends:
1. Solder Joint: With sockets according to ASME B16.18.
a. Caution: Use solder with melting point below 840 deg F for angle, check, gate,
and globe valves; below 421 deg F for ball valves.
2. Threaded: With threads according to ASME B1.20.1.
3. Grooved Ends: AWWA C606
l. Valve Bypass and Drain Connections: MSS SP-45.
2.03 COPPER-ALLOY BALL VALVES
A.  Manufacturers:
1. One-Piece, Copper-Alloy Ball Valves:
a. Conbraco Industries, Inc.; Apollo Div.
b. Crane Co.; Crane Valve Group; Jenkins Valves.
C. Crane Co.; Crane Valve Group; Stockham Div.
d. Victaulic.
e. Milwaukee Valve Company.
f. Flow-Tek, Inc.
g. Jamesbury, Inc.
h. NIBCO INC.
i Watts Industries, Inc.; Water Products Div.
2. Two-Piece, Copper-Alloy Ball Valves:
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2.04

—oSe@me oo

Conbraco Industries, Inc.; Apollo Div.
Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Jenkins Valves.

Crane Co.; Crane Valve Group; Stockham Div.
Flow-Tek, Inc.

Victaulic.

Jamesbury, Inc.

Milwaukee Valve Company.

Nexus Valve Specialties.

Watts Industries, Inc.; Water Products Div.

Three-Piece, Copper-Alloy Ball Valves:

P00 o

Conbraco Industries, Inc.; Apollo Div.
Grinnell Corporation.

Hammond Valve.

Jamesbury, Inc.

Worcester Controls.

Safety-Exhaust, Copper-Alloy Ball Valves:

@meooo0 o

Conbraco Industries, Inc.; Apollo Div.
DynaQuip Controls.

Grinnell Corporation.

Hammond Valve.

Jamesbury, Inc.

Milwaukee Valve Company.

NIBCO INC.

Copper-Alloy Ball Valves, General: MSS SP-110.

BRONZE CHECK VALVES

Manufacturers:

1.

3.

Portsmouth City Hall
Boiler Plant Upgrades

Type 1, Bronze, Horizontal Lift Check Valves with Metal Disc:

oo oTw

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Walworth Co.

Type 2, Bronze, Horizontal Lift Check Valves with Nonmetallic Disc:

®Poo o

Cincinnati Valve Co.
Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Jenkins Valves.

Crane Co.; Crane Valve Group; Stockham Div.
Walworth Co.

Type 1, Bronze, Vertical Lift Check Valves with Metal Disc:
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a. Cincinnati Valve Co.
b. Crane Co.; Crane Valve Group; Crane Valves.
C. Crane Co.; Crane Valve Group; Jenkins Valves.

4. Type 2, Bronze, Vertical Lift Check Valves with Nonmetallic Disc:

a. Grinnell Corporation.
b. Kitz Corporation of America.
C. Milwaukee Valve Company.

5. Type 3, Bronze, Swing Check Valves with Metal Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Milwaukee Valve Company.

Powell, Wm. Co.

Walworth Co.

Watts Industries, Inc.; Water Products Div.

o I

6. Type 4, Bronze, Swing Check Valves with Nonmetallic Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Milwaukee Valve Company.

Walworth Co.

Watts Industries, Inc.; Water Products Div.

S@ropooe

B. Bronze Check Valves, General: MSS SP-80.

2.05 BRONZE GLOBE VALVES
A. Manufacturers:

1. Type 1, Bronze Globe Valves with Metal Disc:

a. Cincinnati Valve Co.
b. Crane Co.; Crane Valve Group; Crane Valves.
C. Crane Co.; Crane Valve Group; Jenkins Valves.
d. Crane Co.; Crane Valve Group; Stockham Div.
e. Grinnell Corporation.
f. Hammond Valve.
g. Milwaukee Valve Company.
h. Powell, Wm. Co.
i Walworth Co.
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B.

2. Type 2, Bronze Globe Valves with Nonmetallic Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Milwaukee Valve Company.

Powell, Wm. Co.

Walworth Co.

S oo o0 o

3. Type 3, Bronze Globe Valves with Renewable Seat and Metal Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Milwaukee Valve Company.

Walworth Co.

S@ropooe

Bronze Globe Valves, General: MSS SP-80, with ferrous-alloy handwheel.

PART 3 - EXECUTION

3.01

A

B.

C.

D.

VALVE APPLICATIONS

Refer to piping sections for specific valve applications. If valve applications are not indicated,
use the following:

1. Shutoff Service: Ball valves.
2. Pump Discharge: Spring-loaded, lift-disc check valves.

If valves with specified SWP classes or CWP ratings are not available, the same types of valves
with higher SWP class or CWP ratings may be substituted.

Domestic Water Piping: Use the following types of valves:

1. Ball Valves, NPS 2-1/2 and Smaller: One piece 600-psig CWP rating, copper alloy, full
port.

Lift Check Valves, NPS 2 and Smaller: Type 2, Class 125, horizontal or vertical, bronze.
Swing Check Valves, NPS 2 and Smaller: Type 4, Class 125, bronze.

Globe Valves, NPS 2 and Smaller: Type 2, Class 125, bronze.

Globe Valves, NPS 2-1/2 and Larger: Type I, Class 125, bronze-mounted cast iron.

arwn

Select valves, except wafer and flangeless types, with the following end connections:
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1. For Copper Tubing, NPS 2 and Smaller: Solder-joint or threaded ends, except provide
valves with threaded ends for steam and steam condensate services.

For Copper Tubing, NPS 2-1/2 to NPS 4. Flanged or threaded ends.

For Copper Tubing, NPS 5 and Larger: Flanged ends.

For Steel Piping, NPS 2 and Smaller: Threaded ends.

For Steel Piping, NPS 2-1/2 to NPS 4: Flanged or threaded ends.

For Steel Piping, NPS 5 and Larger: Flanged ends.

o~ LN

3.02 VALVE INSTALLATION
A.  Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.
B. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.
C. Locate valves for easy access and provide separate support where necessary.
D.  Install valves in horizontal piping with stem at or above center of pipe.
E. Install valves in position to allow full stem movement.
F. Install check valves for proper direction of flow and as follows:
1. Swing Check Valves: In horizontal position with hinge pin level.
2. Dual-Plate Check Valves: In horizontal or vertical position, between flanges.
3. Lift Check Valves: With stem upright and plumb.
3.03 JOINT CONSTRUCTION
A.  Grooved Joints: Assemble joints with keyed coupling housing, gasket, lubricant, and bolts
according to coupling and fitting manufacturer's written instructions.
B. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
3.04 ADJUSTING
A.  Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.
END OF SECTION
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SECTION 15412
DOMESTIC WATER PIPING
PART 1 - GENERAL
1.01. SUMMARY

A) Provide and install domestic cold and hot water piping, including hot water circulating piping in
accordance with the materials and means specified herein.

1.02. SUBMITTALS
A) Provide submittals in accordance with Division 1 Specifications.
PART 2 - PRODUCTS
2.01. GENERAL

A) Provide valves and specialties as specified under additional Sections of this Specification and as
identified in Section 15413 “Domestic Water Piping Specialties”.

2.02. REQUIRED PIPING MATERIALS

A) The following schedule covers materials unless otherwise specified under a particular System

Section.
SCHEDULE OF PIPE MATERIALS
PIPE TYPE JOINT FITTINGS
Domestic hot, cold and Type L Copper ASTM B 32 lead-free Wrought Copper,
recirculated hot water solder ASTM B88

B) Copper tube, Type L, hard drawn, ASTM B88.
2.03. FITTINGS
A) Copper Tube: Wrought or cast brass solder joint.
2.04. PIPE JOINTS
A) Joints in copper piping shall be made with lead-free solder and non-acid flux. Contractor shall
furnish manufacturers literature documenting that the lead content (trace quantities) are within the
guidelines of the local codes having jurisdiction as well as the Safe Drinking Water Act

Amendment (SDWAA).

B) Joints in threaded piping shall be made with teflon tape or non hardening pipe compound (seal-
tite).

C) Joints in approved plastic piping systems shall be made per appropriate ASTM standards.
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2.05. HANGERS AND SUPPORTS

A) Refer to Division 15, Section 15408, “Hangers and Supports for Plumbing Piping and
Equipment” and Section 15409, “Vibration and Seismic Control for Plumbing Piping and
Equipment” for detailed specifications.

PART 3 - EXECUTION
3.01. GENERAL

A) The design drawings are generally diagrammatic. They do not show every bend, offset, elbow or
other fitting which may be required in the piping for installation in the space allotted. Careful
coordination of the work is necessary to avoid conflicts.

B) Run all water lines parallel or perpendicular to building lines.

C) For piping requiring insulation, lay out and carefully install piping with sufficient clearances to
permit proper application of the insulation. If the piping is such that a neat insulation job cannot
be obtained with reasonable effort, the piping subcontractor shall relocate piping.

3.02. HANGERS AND SUPPORTS

A) Vertical Piping shall be supported at its base and no greater than every story height.

B) Horizontal Piping (Suspended) shall be supported in accordance with the pipe manufacturer’s
published instructions, or at a maximum of six (6) foot intervals where instructions are not
provided. Supports shall be adequate to maintain alignment and prevent sagging.

C) Supports shall be connected to the building structure not from other equipment, ducts or conduits.

3.03. JOINTING PIPE

A) All pipe lines shall be correctly aligned before joints are made.

B) Squarely cut pipe and properly ream to remove all constriction and burrs before making up the
joints.

C) Threaded Pipe: Ream all pipe after cutting and before threading. Use non-hardening pipe
compound or tape on male threads only at each joint and tighten joint to leave not more than 3
threads exposed.

D) Copper Tube: Ream all pipe after cutting squarely, clean outside of tube ends and inside of
fittings and tin end to be soldered. Apply solder flux to joint areas of both tubes and fittings.
Insert tube full depth into fitting, and solder in manner which will draw solder full depth and
circumference of joint. Wipe excess solder from joint before it hardens.

E) Provide nipples of same material and weight as pipe used. Provide extra strong nipples when
length of unthreaded part of standard weight nipple is less than 1-1/2".

Portsmouth City Hall 15412 - 2 DOMESTIC WATER PIPING
Boiler Plant Upgrades



F) Run water supply main to point indicated on plans.

3.04. VALVES

A) Provide valves to isolate each riser, and branch line. See also Section 15411 for requirements.

3.05. REDUCERS

A) Screwed bushings are prohibited, except where available space prevents use of reducing

couplings. Pipe reductions on horizontal, hot water piping shall be made with eccentric reducers
arranged to allow complete drainage of the entire piping network. Top of hot water piping shall
be flat for venting.

3.06. TESTS

A) Apply a water pressure test to all parts of the water supply system before the piping is concealed

B)

C)

and before the fixtures and equipment are connected. Use a hydrostatic pressure of not less than
100 psig or 150% of system operating pressure, applied to the system for a period of four hours.
There shall be no leaks at any point in the system at this pressure.

Leave concealed work uncovered until required tests have been completed, but if necessary,
make tests on portions of the work and those portions of the work may be concealed after being
inspected and approved. Make repairs of defects that are discovered as a result of inspection or
tests with new materials. Caulking, welding or other such sealing methods of screwed joints,
cracks or holes will not be accepted. Repeat tests after defects have been eliminated.

Complete all field testing prior to insulation, wrapping and/or backfill.

3.08. PIPE PROTECTIONS

A) Wrap pipe that touches metal or is exposed to masonry with a layer of 6 mil polylene film or 15

Ib. felt.
B) Spirally wrap all pipe lines embedded in concrete with two layers of 30 Ib. felt.
END OF SECTION
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SECTION 15416
NATURAL GAS PIPING
PART 1 -GENERAL

1.01. SUMMARY

A) Pressure reducing valve and meter assemblies are provided by the local gas utility at the exterior
of the building as shown on plans. The plumbing contract shall begin at points of reconnection
to the existing natural gas service within the building as indicated on plans.

1.02. SUBMITTALS
A) Provide submittals in accordance with Division 1 Specifications.

1.03. REFERENCED STANDARDS

A) Installation and equipment shall conform to NFPA-54, “National Fuel Gas Code” and all
requirements of local authorities having jurisdiction.

PART 2 -PRODUCTS
2.01. PIPING MATERIALS

A) Carbon Steel Piping and Fittings for Low Pressure (1 psig or less) Service and Vent Piping
1) General

a) Shall conform to ASTM A53, Type S, Schedule 40, Grade B for nominal pipe sizes
larger than two (2) inches.

b) Shall conform to ASTM A106, Schedule 80, for nominal pipe sizes less than or equal
to two (2) inches.

c) Shall be galvanized for exterior and vent piping.
B) Joints

1) Shall be threaded for nominal pipe size up to 2” and welded for nominal pipe sizes larger
than 2”.

2) The pipe ends shall be prepared for the jointing system specified for the pipe. Welding
shall conform to the specifications contained herein.

3) Joints in pipe of nominal sizes three (3) inches and larger shall be butt welded. Joints in
pipe of nominal sizes below (3) inches shall be socket welded.

C) Fittings
1) Threaded joints (nominal pipe sizes two (2) inches or smaller) shall be provided with
Class 150 Ib banded malleable iron threaded fittings made in conformance with ANSI
B16.3.
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2) Welded joints shall conform to the dimensional requirements of ANSI B16.5 Standard
for Pipe Flanges and Flanged Fittings or ANSI B16.9 Factory-Made Wrought Steel Butt
Welding Fittings. Fittings fabricated in conformance with ANSI B16.9 shall be of the
same wall thickness as specified for the pipe and shall have tangents for slip on type
flanges.

3) Bell type reducers shall not be acceptable; only cone type reducers shall be used.

D) Finish

1) All interior natural gas piping shall be painted with two (2) coats of rust inhibitive paint -
yellow.

2) Vent pipe and fittings shall be galvanized.
2.02. Valves

A) 175 Ib Class B, Lubricated Wedge plug valves, or 600 w.o.g. full port ball valves, listed for
NATURAL gas service.

B) Manufacturer Walworth, Stockham, Watts or equal.
C) End connections threaded.
PART 3 -EXECUTION
3.01. General
A) The design drawings are generally diagrammatic. They do not show every bend, offset, elbow
or other fitting which may be required in the piping for installation in the space allotted. Careful
coordination of the work is necessary to avoid conflicts.
B) Joints and connections shall be made permanent and gas-tight.
3.02. Jointing
A) All threads shall be clean, machine cut and all pipe shall be reamed before erection.

B) Taps and dies shall be cleaned, sharpened and in good condition.

C) All threaded joints shall be made tight with joint compound approved for use with NATURAL
gas.

D) After having been set up, a joint shall not be backed off unless the joint is broken, the threads
cleaned, and new compound is applied.

E) Provide nipples of same material and weight as pipe used. Provide extra strong nipples when
length of unthreaded part of standard weight nipple is less than 1-1/2".
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F) Provide reducing fittings (reducing bushings shall not be used) where changes in pipe sizes
occur.

G) Welded Joints

1) Shall be shop welded in accordance with the standards and specifications contained
herein.

2) Field welding shall be permitted for black carbon steel pipe in non-hazardous (non-
explosive) areas only and if it can be demonstrated that the interior of the pipe can be
satisfactorily lined and inspected. Welding in the field shall be performed only when
requested on the shop drawings and approved by the Engineer in writing as specified
herein. Piping for hazardous areas shall be shop welded, brought to the site in segments
and installed using flanges.

3) All welding shall be performed in accordance with ANSI B31.1 and AWWA C206
except as modified or supplemented herein. All welders shall be AWS certified in
accordance with AWWA C206, and ANSI B31 requirements. Welders shall have their
current certificate available for the Engineer's inspection.

a) Each welder shall be required to identify his weld with his specific code marking
signifying his name and number assigned.

b) For piping systems with service temperatures in excess of 120 degrees F, each welder
shall be examined at the job site by the Contractor in the presence of the Engineer to
determine the ability of the welder to meet the qualifications required. Welders shall
be tested for all positions including welds with the axis horizontal (not rolled) and
with the axis vertical. Each welder shall be allowed to weld only in the position in
which he has qualified. It shall be the Contractor's responsibility to assign only the
site tested welders to this piping.

¢) When a welder fails to meet the prescribed welding qualifications and/or fails an on-
site examination, or is responsible for a defective weld, that welder shall be retested
on the job site. If he fails a second on-site examination he shall be disqualified for
work on the project.

4) Pipe and fittings with wall thicknesses of 3/16-inch and larger shall have ends beveled for
welding. Bevels shall be 30 degrees with a maximum of 37-1/2 degrees.

5) The abutting pipe ends shall be separated before welding to permit complete fusion to the
inside wall of the pipe without overlapping.

6) Welding shall be continuous around the joint and shall be completed without interruption.

7) Welds shall be of the single vee butt type, of sound weld metal thoroughly fused into the
ends of the pipe and into the bottom of the vee.

8) Welds shall be free from cold spots, pin-holes, oxide inclusions, burrs, snags, rough
projections or other defects.

9) Filler metal for welding shall be of the same composition as the base metal.
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10) All welding of steel pipe flanges shall be in accordance with requirements of AWWA
C207 and ANSI B31.1.

11) The location of proposed field welded joints shall be shown on the shop drawings and
approval obtained from the Owner at the time of submission.

12) Under no conditions shall field welding of stainless steel pipe be permitted.

13) Split welding rings shall be used for field joints on pipes with nominal pipe sizes over
three inches to assure proper alignment, complete weld penetration, and prevention of
weld spatter reaching the interior of the pipe.

14) Field welds shall be "fixed position™ type.
15) All field welds shall be dye tested and visually inspected.
16) All welds shall be hydrostatically tested.

17) Defective welds shall be replaced and reinspected. Repairing defective welds by adding
welding material over the defect or by peening will not be permitted. Welder responsible
for defective welds must be requalified.

18) For piping with all welded joint indicated, flanges shall be located at all valves and
equipment and where needed for piping installation. All flanged joints locations shall be
clearly indicated on the shop drawings.

3.03. Pipe Support Systems
A) General

All supports and parts required for the installation of the piping systems shall conform to the
requirements of Chapter 11, Part 5 of the ANSI Code for Pressure Piping (B-31.1) except as
modified and supplemented by the requirements set forth herein. All piping shall be
supported in such a manner to fulfill the intent of this Specification.

All piping shall be rigidly supported from the building structure by approved hangers, inserts
or supports. No piping shall be supported from the piping of other trades or other piping.
Provide seismic restraints in accordance with specifications of the Seismic Engineer (refer to
Section 154009).

3.04. Testing
Testing shall be in accordance with NFPA-54, “National Fuel Gas Code” and local authority having
jurisdiction.
END OF SECTION
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SECTION 15418
PLUMBING PIPING INSULATION
PART 1 - GENERAL
1.01. SUMMARY
A) Insulate all new above grade domestic cold water, hot water supply and re-circulation piping.
1.02. SUBMITTALS

A) Provide submittals in accordance with Division 1 Specifications.

PART 2 -PRODUCTS
2.01. GENERAL

A) Materials listed in subsequent paragraphs of this specification are those used as basis of design;
alternate manufacturer's equivalent products as listed herein will be accepted. The insulation
contractor shall verify materials comply with requirements of NFPA 90, with regard to a flame
spread rating of 25 or less and a smoke developed/fuel contributed value of less than 50.

2.02. INSULATION MATERIALS

A) Glass-Fiber Insulation: Glass fibers bonded with a thermosetting resin complying with the
following:

1) Preformed Pipe Insulation: Comply with ASTM C 547, Type 1, with factory-applied, all-
purpose, vapor-retarder jacket.

2) Blanket Insulation: Comply with ASTM C 553, Type I, without facing.

3) Fire-Resistant Adhesive: Comply with MIL-A-3316C in the following classes and
grades:

a) Class 1, Grade A for bonding glass cloth and tape to unfaced glass-fiber insulation,
for sealing edges of glass-fiber insulation, and for bonding lagging cloth to unfaced
glass-fiber insulation.

b) Class 2, Grade A for bonding glass-fiber insulation to metal surfaces.

4) Vapor-Retarder Mastics: Fire- and water-resistant, vapor-retarder mastic for indoor

applications. Comply with MIL-C-19565C, Type II.

5) Glass-Fiber Insulating Cements: Comply with ASTM C 195.
6) Expanded or Exfoliated Vermiculite Insulating Cements: Comply with ASTM C 196.
7) Glass-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with

ASTM C 449/C 449M.

B) Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type | for tubular materials and Type Il for sheet materials.

1. Products:

a. Aeroflex USA Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
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C. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180

B) Insulate piping in accordance with the Table below.

Pipe Insulation Table

Service Insulation Insulation Vapor Barrier Jacket
Piping Type Thickness Material Material
Cold Water Fiberglass Pipe Insulation 1" Foil Film PVC*

* Apply PVC jacket to domestic cold water piping located below 6°-0” AFF.

PART 3 -EXECUTION

3.01. GENERAL

A) Insulation is not to be installed until the piping systems have been checked and found free of all

B)

leaks. Surfaces shall be clean and dry before attempting to apply insulation. A professional
insulator with adequate experience and ability shall install insulation.

Provide high density insulation pipe support inserts at each hanger and a shield that shall extend
halfway up the pipe insulation cover and at least 6" on each side of the hanger. Securely fasten
shield with pipe straps at each end. Insulate pipe anchors adequately to prevent moisture
condensation problems.

3.02. Above ground domestic cold water, domestic hot water and domestic hot water recirculation
piping:

A) Shall be insulated with ASJ fiberglass pipe insulation. Prior to installing the insulation the

pressure release paper shall be removed from the jacket laps. The insulation shall be secured in
place by applying pressure to the pressure sensitive closure system. All enclosed valves, fittings
shall be insulated with molded fiberglass pipe insulation segments and finished with vapor
barrier coating, and reinforced with a layer of white open weave glass fabric and pre-molded
aluminum jacket. Jackets shall be secured by metal bands at an interval of no less than 2'-0" on
center.

END OF SECTION
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SECTION 15700

BASIC HVAC REQUIREMENTS

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes the following:

1) Piping materials and installation instructions

2) Dielectric fittings

3) Mechanical sleeve seals

4) Sleeves

5) Escutcheons

6) Grout

7) Equipment installation requirements common to equipment sections
8) Concrete bases

9) General Demolition Requirements

1.02 DEFINITIONS

A

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in duct shafts.

Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

1.03 SUBMITTALS

A.

Provide submittals in accordance with Division 1 Specifications.

1.04 QUALITY ASSURANCE

A.  Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code-Steel."
B.  Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."
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1) Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2) Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.
C.  Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical
characteristics may be furnished provided such proposed equipment is approved in writing and
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If

minimum energy ratings or efficiencies are specified, equipments hall comply with
requirements

PART 2 - PRODUCTS
2.01 PIPE, TUBE AND FITTINGS

A.  Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and joining
methods.

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.
2.02 JOINING MATERIALS
A.  Refer to individual Division 15 piping Sections for special joining materials not listed below.

B. Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch
maximum thickness unless thickness or specific material is indicated.

C.  Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

D.  Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

E. Brazing Filler Metals: AWS Ab.8, BCuP Series or BAg1, unless otherwise indicated.
F. Welding Filler Metals: Comply with AWS D10.12.
G.  Solvent Cements for Joining Plastic Piping:
1) ABS Piping: ASTM D 2235.
2) CPVC Piping: ASTM F 493.
3) PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
4) PVC to ABS Piping Transition: ASTM D 3138.
2.03 DIELECTRIC FITTINGS

A.  Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material: Suitable for system fluid, pressure, and temperature.

C. Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working
pressure at 180 deg F.
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D. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig
minimum working pressure as required to suit system pressures.

E. Dielectric Couplings: Galvanized-steel coupling with inert and non-corrosive, thermoplastic
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.

F. Dielectric Nipples: Electroplated steel nipple with inert and non-corrosive, thermoplastic
lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.

2.04 MECHANICAL SLEEVE SEALS

A.  Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.

B.  Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type and
number required for pipe material and size of pipe.

C.  Pressure Plates: Glass reinforced Nylon Polymer. Include two for each sealing element.

D.  Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length required to
secure pressure plates to sealing elements. Include one for each sealing element.

2.05 SLEEVES

A. Galvanized-Steel Sheet: 0.0239-inch minimum thickness; round tube closed with welded
longitudinal joint.

B.  Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

C.  Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain
ends and integral waterstop, unless otherwise indicated.

D.  Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.

1) Underdeck Clamp: Clamping ring with set screws.
E. Molded PVC: Permanent, with nailing flange for attaching to wooden forms.
F. PVC Pipe: ASTM D 1785, Schedule 40.

G. Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange
for attaching to wooden forms.

2.06 ESCUTCHEONS

A.  Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers
opening.
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B.  One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated
finish.
C.  One-Piece, Cast-Brass Type: With set screw.
1) Finish: Polished chrome-plated.
D.  Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
1) Finish: Polished chrome-plated.
2.07 GROUT
A.  Description: ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement
grout.
1) Characteristics: Post-hardening, volume adjusting, non-staining, non-corrosive,
nongaseous, and recommended for interior and exterior applications.
2) Design Mix: 5000-psi, 28-day compressive strength.
3) Packaging: Premixed and factory packaged.
2.08 CONCRETE BASES (HOUSEKEEPING PADS)
A. Provide concrete bases (housekeeping pads) for floor mounted equipment — refer to section 3.05

within this specification for detailed requirements.

PART 3 - EXECUTION

3.01 PIPING SYSTEMS - COMMON REQUIREMENTS

A.

Install piping according to the following requirements and Division 15 Sections specifying
piping systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Minor deviations in pipe routing to accommodate unanticipated field conditions are
permitted. However, indicated locations and arrangements were used to size pipe and calculate
friction loss, expansion, pump sizing, and other design considerations. Significant deviations in
pipe routing shall be brought to the attention of the engineer prior to installation for review.

Install piping in concealed locations, unless otherwise indicated or in equipment rooms and
service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for recessed lighting and
ceiling panel removal.

Install piping to permit valve servicing. Provide access doors to permit service access to valves
or equipment concealed within inaccessible construction. Access doors in general construction
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shall be installed by the Construction Manager, but this contractor shall be responsible for
coordination of the installation and serviceability of all mechanical equipment.

G. Install horizontal piping with 1% pitch towards points of drainage.
H.  Install drain valves at bottom of risers and all system low points.

l. Install piping free of sags and bends.

J. Install fittings for changes in direction and branch connections.

K.  Install piping to allow application of insulation.

L.  Provide flow arrows and pipe markers in accordance with specification section 15704,
“Identification for HVAC Piping and Equipment”.

M.  Select system components with pressure rating equal to or greater than system operating
pressure.

N.  Fire stop and air seal all pipe penetrations through walls, ceilings and floors.

O. Install escutcheons at exposed pipe and duct penetrations of walls, ceilings, and floors,
including where penetrations are visible within cabinetry.

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.

Q. Above-ground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

1) Install steel pipe for sleeves smaller than 6 inches in diameter.

2) Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.

3) Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

R.  Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal
pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch annular
clear space between pipe and sleeve for installing mechanical sleeve seals.

1) Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

S. Fire-Stopping: Fire stop and air seal all pipe penetrations through walls, ceilings and floors.
Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Pipes
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T.

u.

passing through all masonry walls and fire rated gypsum board walls shall pass through clean
cut holes fitted with steel pipe sleeves. The annular space between the pipes and sleeves shall
be fire-stopped in accordance with an applicable UL approved detail using UL listed fire-
stopping materials. Where UL approved for the application, pipe insulation may run continuous
through the penetration. Submit typical applicable UL details and associated fire-stopping
materials for review and approval for each penetration type on the project. Where fire-stopping
is not required to maintain the rating of the assembly, penetrations shall be air sealed with
silicone base elastomeric caulking.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

3.02 PIPING JOINT CONSTRUCTION

A

Join pipe and fittings according to the following requirements and Division 15 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using
lead-free solder alloy complying with ASTM B 32. No solder containing lead shall be present
on site.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1) Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2) Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to ASME B31 Series, "Code for Pressure Piping",
using qualified processes and welding operators according to Part1 "Quality Assurance"”
Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:
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1) Comply with ASTM F 402, for safe-handling practice of cleaners, primers, and solvent
cements.

2) ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes.

3) CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

4) PVC Pressure Piping: Join schedule number ASTM D 1785, PVVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D 2855.

5) PVC Nonpressure Piping: Join according to ASTM D 2855.

6) PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D 3138
Appendix.

J. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 31309.
K.  Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

L. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

1) Plain-End Pipe and Fittings: Use butt fusion.
2) Plain-End Pipe and Socket Fittings: Use socket fusion.

M.  Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to
pipe manufacturer's written instructions.

3.03 PIPING CONNECTIONS
A.  Make connections according to the following, unless otherwise indicated:

1) Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection
to each piece of equipment.

2) Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece of equipment.

3) Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of
dissimilar metals.

4) Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping
materials of dissimilar metals.

3.04 EQUIPMENT AND DUCTWORK INSTALLATION - COMMON REQUIREMENTS

A. Install equipment and ductwork to allow maximum possible headroom unless specific mounting
heights are indicated.

B. Install equipment and ductwork level and plumb, parallel and perpendicular to other building
systems and components, unless otherwise indicated.

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.
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Install ductwork to facilitate service, maintenance, and repair or replacement of duct-mounted
components and equipment. Provide access doors sized to facilitate inspection, repair and
replacement of all equipment and components installed within ductwork.

Provide access doors in acoustically lined ductwork to allow inspection and cleaning of all duct
lining.

Install equipment to allow right of way for piping installed at required slope.

Fire-stopping: Fire stop and air seal all duct penetrations through walls, cei