The City of Waltham

Invites
Interested Parties
To propose the best offer and or bid
For the service or product herewith described:

Boiler Replacement, Waltham Library

The bid opening will be held: 10:00 AM September 21, 2017

Pre-bid Meeting and Site Visit: 10:00 AM September 8, 2017

(Meet in the Auditorium of 119 School Street Waltham, MA) 02452)

Last Day for Written Questions: 12 Noon September 11, 2017

(Via E-Mail Only to Jpedulla@city.waltham.ma.us)

Phone: 781-314-3240
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DIVISION 0




SECTION 00050

CITY OF WALTHAM
MASSACHUSETTS

INVITATION TO BID

Replacement of the Waltham Library Boiler

Base Option

Provide a single high efficiency boiler capable of providing the heating capacity of the existing boiler.
Existing boiler will remain and be used as backup heat source that is manually enabled.

New boiler will have a dedicated boiler pump and create a primary circuit off the existing boiler heating
circuit that will become a secondary circuit. New boiler controls will have supply water outside air
temperature reset and all required safeties. Boiler controls will be on-board the boiler, only requiring an
external outside air temperature sensor.

Natural gas capacity feeding the abandoned boiler will be extended over to the new boiler.

New electrical loads will be fed out of the existing panel PLP.

Add Alternate 1

Provide two high efficiency boilers capable of providing the heating capacity of the existing boiler with
one acting as the redundant boiler. Existing boiler will be demolished and new boiler installed in its
place.

New boilers will have dedicated boiler pump and create a primary circuit off the existing boiler heating
circuit that will become a secondary circuit. New boiler controls will have supply water outside air
temperature reset and all required safeties. Boiler controls will be on-board the boiler, only requiring an
external outside air temperature sensor.

Natural gas capacity feeding the demolished boiler will be extended over to the new boiler.

New electrical loads will be fed out of the existing panel PLP.

INVITATION TO BID
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PLANS, SPECIFICATIONS and other Contract Documents may be obtained by visiting the city’s web site
at www.city.waltham.ma.us/open-bids or by e-mail request to Jpedulla@city.waltham.am.us Beginning
August 4, 2017 after 4 pm. Documents will not be mailed.

Sealed GENERAL BIDS for this project will be accepted from eligible bidders at the Purchasing
Department, Waltham City Hall, 610 Main Street, Waltham, MA 02452 until 10:00 AM on Thursday
September 21, 2017, at which place and time they shall be publicly opened, read aloud and recorded for
presentation to the Awarding Authority.

A PRE-BID CONFERENCE will be held for all interested parties at 10:00 AM Friday September 8 , 2017
meet at the waltham Library - 735 Main Street, Waltham, MA 02452. Attendance at this pre-bid
conference is strongly recommended but not mandatory for parties submitting a bid. It will be the only
opportunity to visit the site prior to the bid opening.

LAST DAY FOR WRITTEN QUESTIONS. 12 Noon Friday September 11, 2017 via e-mail to
ipedulla@city.waltham.ma.us

Each bid shall be accompanied by a bid deposit in the form of a bid bond, certified check, or a
treasurer’s or cashier’s check issued by a responsible bank or trust company, payable to the City of
Waltham in the amount of five percent (5%) of the value of the bid. Bid deposits will be dealt with as
provided in Massachusetts General Laws, Chapter 149, Section 44B.

To be given consideration, all general bids must be accompanied by the completed documents in the
COMPLIANCE Section.

Bids shall be made on the basis of the Minimum Wage Rates as determined by the Commissioner of
Labor and Industries, Pursuant to the Provisions of Chapter 149, Sections 26 to 27D inclusive of
Massachusetts General Laws, a copy of which can be obtained from the City web site at
www.city.walthm.ma.us/open-bids. The Prevailing Wage Schedule and the Federal Davis-Bacon
wages are made part, as reference, of the Contract. Bidders’ selection procedures and contract
award shall be in conformity with applicable statues of the Commonwealth of Massachusetts.

Performance and Labor and Materials payment bonds in the full amount of the contract price will be
required from the successful bidder.

The Awarding Authority reserves the right to reject any or all bids, if it be in the public interest to do
so, and to reject any sub-bid on any sub-trade if it determines that such sub-bid does not represent the

sub-bid of a person competent to perform the work as specified or that less than three such sub-bids
were received and that the prices are not reasonable for acceptance without further competition.

The successful bidder will be required to furnish a Certificate of Insurance, naming the City of Waltham
as a NAMED Additional Insured with a waiver of subrogation, for General Liability and Vehicle Liability in
the amount of $500,000 per occurrence and 51,000,000 in the aggregate and Worker’s Compensation
Insurance as prescribed by law.

In accordance with M.G.L. Ch. 149, the undersigned certifies that all employees to be employed at the
worksite will have successfully completed a course in construction safety and health approved by OSHA
that is at least 10 hours in duration at the time the employee begins work and shall furnish
documentation of successful completion of said course with the first certified payroll report for each
employee.

INVITATION TO BID
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THE AWARD AND THE EXECUTION OF THIS PROJECT IS SUBJECT TO THE APPROPRIATION OF FUNDS BY
THE CITY OF WALTHAM.

CITY OF WALTHAM

Joseph Pedulla, Chief Procurement Officer
Purchasing Department

City Hall, 610 Main Street

Waltham, MA 02452

END OF SECTION
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PART 1 - GENERAL

SECTION 00100 - INSTRUCTION TO BIDDERS

1.01 SCHEDULE OF DATES

A.

B.

Deadline for Advertisement for Bids: Central Register — June 21, 2017 4:00 P.M.

Advertisement appears in Central Register, Plans and Specifications ready for
Bidders after 4:30 P.M. on June 21, 2017.

Pre-bid walkthrough on July 6, 2017 at 10:00 A.M. Meet at the Waltham Library
— 735 Main Street, Waltham, MA 02452

Questions and requests for interpretations may be submitted in writing by the
Bidders to Jpedulla@city.waltham.ma.us up to and including: 12 Noon
Thursday July 7, 2017

Addenda will be issued with answers to posed questions and interpretations as
determined by the City.

Bid Deadline: 10:00 A.M. Thursday Sept. 21, 2017, in the Purchasing
Department, City Hall, 610 Main Street, Waltham, MA 02452, Attn: Joseph
Pedulla, Chief Procurement Officer, where the bids will be publicly open and
read.

1.012 BUDGET

A.

The budget for this project has not been established. In the event that the low
qualified General Contractor’s bid exceeds the Engineer’s projected amount, the
City may withdraw the project until additional funds are secured.

1.02 BIDDING PROCEDURE

A.

Bids for the work are subject to the provisions of General Laws, Chapter 149 as
amended. Regulations governing the bidding procedures as set forth in the above
mentioned amended General Laws must be followed.

In the event of any inconsistencies between any of the provisions of these
Contract Documents and of the cited statute, anything herein to the contrary
notwithstanding, the provisions of the said statute shall control.

No General Bid received by the Awarding Authority after the time respectively
established herein for the opening of General Bids will be considered, regardless
of the cause for the delay in the receipt of any such bid.

INSTRUCTION TO BIDDERS
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1.03

1.04

1.05

1.06

WITHDRAWAL OF BIDS

A

Bids may be withdrawn prior to the time respectively established for the opening
of General Bids only on written request to the Awarding Authority.

INTERPRETATION OF CONTRACT DOCUMENTS

A.

D.

No oral interpretation will be made to any bidder. All questions or requests for
interpretations must be made in writing to the Architect.

Every interpretation made to a bidder will be in the form of an Addendum to the
drawings and/or specifications, which will be made available to all persons to
whom Contract Documents have been issued.

Failure of the Awarding Authority to send or of any bidder to receive any such
Addendum shall not relieve any bidder form obligation under his bid as
submitted.

All such Addenda shall become a part of the Contract Documents.

EXAMINATION OF SITE AND CONTRACT DOCUMENTS

A

Each bidder shall visit the site of the proposed work and fully acquaint himself
with conditions as they exist, and shall also thoroughly examine the Contract
Documents. Failure of any bidder to visit the site and acquaint himself with the
Contract Documents shall not relieve any bidder from any obligation with respect
to his bid.

By submitting a bid, the bidder agrees that the Contract Documents are adequate
and that the required result for a full and complete installation can be produced.
The successful bidder shall furnish any and all labor, materials, insurance, permits
and all other items needed to produce the required result to the satisfaction of the
Awarding Authority.

BID SECURITY

A

The General Contractor’s bid must be accompanied by bid security in the amount
of five percent (5%) of the bid.

At the option of the bidder, the security may be bid bond, certified, treasurer’s or
cashier’s check issued by a responsible bank or trust company. No other type of
bid security is acceptable.

Bid Bonds shall be issued by a Surety Company qualified to do business under the
laws of the Commonwealth of Massachusetts.

INSTRUCTION TO BIDDERS
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Certified, Treasurer’s or Cashier’s check shall be made payable to the City of
Waltham, Massachusetts.

The bid security shall secure the execution of the Contract and the furnishing of a
Performance and Payment Bond by the successful General Bidder.

Should any General Bidder to whom an award is made fail to enter into a contract
therefore within five (5) days, Saturdays, Sundays and Legal Holidays, excluded,
after notice of award has been mailed to him or fail within such time to furnish a
Performance Bond and also a Labor and Materials or Payment Bond as required,
the amount so received from such General Bidder through his Bid Bond,
Certified, Treasurer’s or Cashier’s check as bid deposit shall become the property
of the City of Waltham, Massachusetts as liquidated damages; provided that the
amount of the bid deposit, which becomes the property of the City of Waltham,
Massachusetts, shall not in any event exceed the difference between his bid price
and the bid price of the next lowest responsible and eligible bidder; and provided
further that, in case of death, disability, bona fide clerical error or mechanical
error of a substantial nature, or other unforeseen circumstances affecting the
General Bidder, his deposit shall be returned to him.

1.07 BID FORM

A

General Bids shall be submitted on the “FORM FOR GENERAL BID, Section
00310 enclosed. Erasures or other changes must be explained or noted over the
signature of the bidder.

All Bid Forms must be completely filled in. Bids which are incomplete,
conditional, or obscure, or which contain additions not called for will be rejected.

General Bidders shall submit one set of executed bid forms to the Awarding
Authority.

1.08 SUBMISSION OF BIDS AND BID SECURITIES

A

Each bid submitted by a General Contractor shall be enclosed in a sealed
envelope that shall be placed with the bid security in an outer envelope. The outer
envelope shall be sealed and clearly marked as follows:

(Firm Name):

General Bid and Bid Security for the : Replacement of the Waltham Library
Boiler

INSTRUCTION TO BIDDERS
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1.09 AWARD OF CONTRACT

A

The Contract shall be awarded to the lowest responsible and eligible General
Bidder on the basis of competitive bids in accordance with the procedure set forth
in the provision of Chapter 149 of the General Laws of the Commonwealth of
Massachusetts.

If the bidder selected as the General Contractor fails to perform his agreement to
execute a contract in accordance with the terms of his General Bid, and furnish a
Performance Bond and also a Labor and Materials or Payment Bond, as stated in
his General Bid in accordance with Section 44F, an award shall be made to the
next lowest responsible and eligible bidder.

The words “lowest responsible and eligible bidder” shall be the bidder whose
name is the lowest of those bidders possessing the skill, ability and integrity
necessary for the faithful performance of the work and who shall certify that he is
able to furnish labor that can work in harmony with all other elements of labor
employed, or to be employed, on the work. Essential information in regard to
such qualifications shall be submitted in such form as the Awarding Authority
may require.

Action on the award will be taken within Ninety (90) days, Saturdays, Sundays
and Legal Holidays excluded after the opening of the bids.

1.10 SECURITY FOR FAITHFUL PERFORMANCE

A

The successful bidder must deliver to the Awarding Authority simultaneously
with his delivery of the executed contract, an executed Performance Bond, and
also a Labor and materials or Payment Bond, each issued by a surety company
qualified to do business under the laws of the Commonwealth and satisfactory to
the Awarding Authority and each in the sum of One Hundred Percent (100%) of
the Contract Price, as surety for the faithful performance of his contract, and for
the payment of all persons performing labor or furnishing materials in connection
therewith. Said bonds shall provide that, if the General Contractor fails or refuses
to complete the Contract, the Surety Company will be obligated to do so.

Premiums are to be paid by the General Contractor, and are to be included in the
Contract Price.

1.11 EQUAL OPPORTUNITY

A.

The City of Waltham is an Equal Opportunity employer and will require
compliance with the minority business enterprise plan (MBE) on file in the
Purchasing Department

INSTRUCTION TO BIDDERS
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1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

PRE-BID WALK-THRU

A. A pre-bid conference will be held at the site on Sept. 8, 2017 at 10:00 A.M. meet
at the Waltham Library -735 Main Street, Waltham, MA. Interested parties are
encouraged to attend given that this will be the only time the building is open
prior to the submission of bids. Further, prior to the bid opening, potential
bidders may not go onto the site any time other than the aforementioned pre-bid
conference.

LEFT BLANK

CONTRACT DOCUMENTS

A. Contract documents are available on line only at www.city.waltham.ma.us/open-
bids .

EQUALITY

A. Except where otherwise specifically provided to the contrary, the words “or

approved equal” are hereby inserted immediately following the name or
description of each article, assembly, system, or any component part thereof in the
Contract Documents. It is the Contractor’s responsibility to provide all the
research and documentation that would prove a product or assembly is “equal”.
Failure to provide research or documentation does not alleviate the Contractor’s
responsibility to meet the schedule.

TAX FREE NUMBER
A The City of Waltham has a tax-free number.
SCHEDULE

A. The work of the Contract shall be Completed in Final in 80 calendar days
following the date of the Notice-to-Proceed.

Left Blank

WEEKLY JOB MEETINGS

A. There will be a weekly job meeting at the site on the same agreed-upon day and
time. Time will be provided to discuss and view the progress of the work and to
answer questions. The Contractor’s job Superintendent and Project Manager shall
attend each meeting. The City reserves the right to have job meetings conducted
on site or at a city location to be named.

INSTRUCTION TO BIDDERS
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1.20

1.21

1.22

1.23

1.24

1.25

1.26

PROJECT SUPERINTENDENT

A. The Contractor shall provide the same person as Superintendent for the entire
duration of the project. Failure to maintain the same person in this position shall
result in a One Thousand Dollar ($1,000.00) penalty per incident which shall
cover the Architect’s time to re-orient new personnel.

AWARD

A. The Awarding Authority reserves the right to reject any or all bids if it be in the
public interest to do so, and to act upon the bids and make its award in any lawful
manner.

MINIMUM WAGE SCHEDULE

A. Bids shall be made on the basis of the Minimum Wage Schedule, as determined
by the Commissioner of Labor and Industries, pursuant to the provision of
Chapter 149, Section 26 to 27D inclusive, of the Massachusetts General Laws.
All prevailing wage schedules can be found in the City web site at
www.city.waltham.ma.us/open-bids

CONFLICT OF INTEREST
A A bidder filing a proposal thereby certifies that the proposal is made in good faith,
without fraud, collusion, or connection of any kind with any other bidder for the

same work, and that the bidder is competing solely on its own behalf without
connection with, or obligation to, any undisclosed person or firm.

NOTICE TO PROCEED ORDERS

A. No bidder is to proceed without a Notice-To-Proceed (NTP) order as set out in the
contract.

STAGING

A The General Contractor shall provide all the vertical access (which includes
staging, vertical lifts, etc.) for the work of the Contract for the General Bidder.

COMPLIANCE WITH MASSACHUSETTS GENERAL LAWS
A. Before a contract may be executed by the City, the successful Bidder will be

required, in accordance with the provisions of M.G.L. Chapter 62C, Section 49A,
to execute and file with the City the following certificate:

INSTRUCTION TO BIDDERS
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B.

Pursuant to Massachusetts General Laws, Chapter 62C, Section 49A, | certify
under the penalty of perjury that I, to the best of my knowledge and belief have
filed all state tax returns and paid all the state taxes required under law.

1.27 CONSTRUCTION BARRICADES

A

The General Contractor shall provide all barricades to enclose the work area to
prevent unauthorized access to the site.

1. The barricades shall provide enough room for all construction activities to
be performed while separated from pedestrians, students, and staff on site.

2. Safety is the sole responsibility of the Contractor and any barricades
necessary to protect the work and the public shall be provided.

3. Provide entrance tunnel protection.

1.28 INSURANCE

A

The contractor shall purchase and maintain, at his expense all insurance required
by the Contract. Documents and all insurance required by the applicable laws of
Massachusetts, including but not limited to, General Laws, Chapter 146, in
connection with all hoisting equipment.
The Contractor shall purchase and maintain such insurance as will protect him
from claims under workmen’s compensation acts and from claims for damages
because of bodily injury, including death and all property damage including,
without limitation, damage to buildings and adjoining the site of construction
which might arise from and during operations under this contract, whether such
operations be by himself or by any subcontractor or anyone directly or indirectly
employed by either of them including:
1. Statutory Worker’s Compensation and Employer’s Liability
The contractor shall provide insurance for the payment of compensation
and the furnishing of other benefits under Chapter 152 of the General
Laws (so-called Worker’s Compensation Act) to all persons to be
employed under this contract and shall continue in force such insurance as
aforesaid shall be deemed a material breach of this Contract and shall
operate as an immediate termination thereof. The contractor shall, without
limiting the generality of the foregoing, conform to the provisions of
Section 34A of Chapter 149 of the General Laws, which Section is
incorporated herein by reference and made a part of hereof.

2. Comprehensive General Liability Insurance
Minimum bodily injury limits of $ 500,000 per person and $ 1,000,000 per
accident, and property damage limits of $ 500,000 per accident and $
1,000,000 aggregate during any 12 month period, shall include the
following:

a. Public liability (bodily injury and property damage)

INSTRUCTION TO BIDDERS
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1.29

1.30

1.31

b. X.C.U. (explosion, collapse, and underground utilities)
C. Independent contractor’s protective liability.
d. Products and completed operations.
e. Save harmless agreement for Owner and Architects set forth in
ARTICLE 10.11 of the GENERAL CONDITIONS.
3. Comprehensive All Risk Motor Vehicle Liability Insurance

Minimum bodily injury limits of $ 500,000 per person, $ 1,000,000 per
accident, and property damage limit of $ 1,000,000 per accident.

4. All Risk Insurance

Covering all Contractor’s equipment with a provision for Waiver of
Subrogation against the Owner.

5. Excess Liability Insurance in Umbrella Form with combined Bodily Injury
and Property Damage Limit of $ 1,000,000.

6. City of Waltham shall be a NAMED Additional Insured with a Waiver

of Subrogation on the insurance policy for this project.

SITE ACCESS

A

The General Contractor shall gain access to the site via routes approved by the

Owner.

1. The General Contractor as part of the bid price will restore all roads,
curbs, driveways, walks and grassed or landscaped areas damaged during
construction.

CONSTRUCTION TRAILER

A

B.

The General Contractor shall locate the construction trailer at locations approved
by the Owner.

The General Contractor shall locate all on site stored or staged materials within
the enclosed area designated by the Owner.

BUILDING PERMIT FEES

A.

City-issued building permit fees, if any, will be waived for this project. However
all permits must be obtained from the appropriate City Department. State
required permit fees are not elegible.

INSTRUCTION TO BIDDERS
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1.32 COMPLETE BID FORMS

A. Please Note: Each bidder must fill in all the blanks on all the bid forms, even if
the information is “zero dollars” or “not applicable”. Also, please acknowledge
all Addenda.

2.00 FUNDS APPROPRIATION and LOAN AUTHORIZATION.

A THE CONTRACT OBLIGATION ON BEHALF OF THE CITY IS SUBJECT
TO PRIOR APPROPRIATION OF MONIES FROM THE GOVERNMENTAL
BODY AND AUTHORIZATION BY THE MAYOR.

3.0 CITY ORDINANCE. APPROVAL OF CONTRACTS BY MAYOR, SEC. 3-12 OF
THE CITY ORDINANCES.

A All contract made by any department, board or commission where the amount
involved is two thousand dollars ($2,000) or more shall be in writing, and no such
contract shall be deemed to have been made or executed until the approval of the
Mayor is affixed thereto. Any construction contract shall, and all other contracts
may, where the contract exceed five thousand dollars ($5,000) be required to be
accompanied by a bond with sureties satisfactory to the Mayor.

3.1 RETAINAGE.

The retainage applied to this project is 5% for Materials and 5% for Labor for a
total of 10%

3.2 Section left blank intentionally
Signature of Individual or Corporate Name

By:

(Signature of Corporate Officer if applicable)

Title:

Social Security Number or Federal Identification Number:

END OF SECTION

INSTRUCTION TO BIDDERS
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Waltham Library Boiler Replacement
City of Waltham

SECTION 01010 - SUMMARY

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Project information.

Work covered by Contract Documents.
Access to site.

Coordination with occupants.

Work restrictions.

Specification and drawing conventions.

ok wNE

Related Requirements:

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures
governing temporary use of Owner's facilities.

PROJECT INFORMATION

Project Identification: NEW LIBRARY ADDITION HOT WATER BOILER REPLACEMENT
1. Project Location: 735 Main St, Waltham, MA 02451.

Owner: City of Waltham

Engineer: NV5, 125 Presidential Way, Suite 320, Woburn, MA 01801

WORK COVERED BY CONTRACT DOCUMENTS

The Work of Project is defined by the Contract Documents and consists of the following:
1. Installation of a new hot water boiler in the library.

Type of Contract:

1. Project will be constructed under a single prime contract.

100%CD
6/9/17
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Waltham Library Boiler Replacement 100%CD
City of Waltham 6/9/17
1.5 ACCESS TO SITE

A. General: Contractor shall have full use of Project site for construction operations during

1.6

1.7

construction period. Contractor's use of Project site is limited only by Owner's right to
perform work or to retain other contractors on portions of Project.

General: Contractor shall have limited use of Project site for construction operations as
indicated on Drawings by the Contract limits and as indicated by requirements of this Section.

Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do not
disturb portions of Project site beyond areas in which the Work is indicated.

1. Limits: Confine construction operations to the Mechanical Penthouse.

2. Driveways, Walkways and Entrances: Keep driveways, loading areas, and entrances
serving premises clear and available to Owner, Owner's employees, and emergency
vehicles at all times. Do not use these areas for parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances by construction
operations.
b. Schedule deliveries to minimize space and time requirements for storage of

materials and equipment on-site.

Condition of Existing Building: Maintain portions of existing building affected by construction
operations in a weathertight condition throughout construction period. Repair damage
caused by construction operations.

COORDINATION WITH OCCUPANTS

Full Owner Occupancy: Owner will occupy site and existing building during entire construction
period. Cooperate with Owner during construction operations to minimize conflicts and
facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-to-day
operations. Maintain existing exits unless otherwise indicated.

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used
facilities. Do not close or obstruct walkways, corridors, or other occupied or used
facilities without written permission from Owner and approval of authorities having
jurisdiction.

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's
operations.

WORK RESTRICTIONS
Work Restrictions, General: Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of
authorities having jurisdiction.

NV5 Project No. 701103.00 SUMMARY 011000-2



Waltham Library Boiler Replacement 100%CD
City of Waltham 6/9/17

B. On-Site Work Hours: Limit work in the existing building to normal business working hours of

9:00 a.m. to 5:00 p.m., Monday through Friday, unless otherwise indicated.

1. Weekend Hours: Coordinate with the Owner.

2. Early Morning Hours: Coordinate with the Owner.

3. Hours for Utility Shutdowns: Coordinate with the Owner

4. Hours for Core Drilling or similar noisy activity: Coordinate with the Owner.

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

1. Notify the Owner not less than two days in advance of proposed utility interruptions.
2. Obtain the Owner's written permission before proceeding with utility interruptions.

D. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and
vibration, odors, or other disruption to Owner occupancy with Owner.

1. Notify the Owner not less than two days in advance of proposed disruptive operations.
2. Obtain the Owner's written permission before proceeding with disruptive operations.

E. Nonsmoking Building: Smoking is not permitted within the building or within 25 feet (8 m) of
entrances, operable windows, or outdoor-air intakes.

F. Controlled Substances: Use of tobacco products and other controlled substances on Project
site is not permitted.

G. Employee Screening: Comply with Owner's requirements for drug and background screening
of Contractor personnel working on Project site.

1. Maintain list of approved screened personnel with Owner's representative.
1.8 SPECIFICATION AND DRAWING CONVENTIONS

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

1. Imperative mood and streamlined language are generally used in the Specifications.
The words "shall," "shall be," or "shall comply with," depending on the context, are
implied where a colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work

of all Sections in the Specifications.

NV5 Project No. 701103.00 SUMMARY 011000-3



Waltham Library Boiler Replacement 100%CD
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C. Drawing Coordination: Requirements for materials and products identified on Drawings are
described in detail in the Specifications. One or more of the following are used on Drawings to
identify materials and products:

1. Terminology: Materials and products are identified by the typical generic terms used in
the individual Specifications Sections.

2. Abbreviations: Materials and products are identified by abbreviations published as part
of the U.S. National CAD Standard and scheduled on Drawings.

3. Keynoting: Materials and products are identified by reference keynotes referencing

Specification Section numbers found in this Project Manual.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 00200

COMPLIANCE FORMS

(PLEASE COMPLETE AND SUBMIT THESE FORMS WITH YOUR RESPONSE)



NON-COLLUSION FORM AND TAX COMPLIANCE FORM

CERTIFICATE OF NON-COLLUSION

The undersigned certifies under penalties of perjury that this bid or proposal has been made and submitted
in good faith and without collusion or fraud with any other person. As used in this certification, the word
“person” shall mean any natural person, business, partnership, corporation, union, committee, club, or other
organization, entity or group of individuals. The undersigned certifies that no representations made by any
City officials, employees, entity, or group of individuals other than the Purchasing Agent of the City of

Waltham was relied upon in the making of this bid

(Signature of person signing bid or proposaI)D’ate

(Name of business)

TAX COMPLIANCE CERTIFICATION

Pursuant to M.G.L. c. 62C, & 49A1 certify under the penalties of perjury that, to the best of my
knowledge and belief, I am in compliance with all laws of the Commonwealth relating to taxes, reporting
of employees and contractors, and withholding and remitting child support.

Signature of person submitting bid or proposal Date

Name of business

NOTE

Failure to submit any of the required documents, in this or in other sections, with your bid response
package may cause the disqualification of your proposal.



CERTIFICATE OF VOTE OF AUTHORIZATION

Date:

I , Clerk of hereby certify
that at a meeting of the Board of Directors of said Corporation duly held on the day
of at which time a quorum was present and voting throughout, the

following vote was duly passed and is now in full force and effect:

VOTED: That (name) is hereby authorized, directed and empowered for
the name and on behalf of this Corporation to sign, seal with the corporate seat, execute,
acknowledge and deliver all contracts and other obligations of this Corporation; the execution of
any such contract to be valid and binding upon this Corporation for all purposes, and that this
vote shall remain in full force and effect unless and until the same has been altered, amended or
revoked by a subsequent vote of such directors and a certificate of such later vote attested by the
Clerk of this Corporation.

| further certify that is duly elected/appointed
of said corporation

SIGNED:

(Corporate Seal)

Clerk of the Corporation:

Print Name:

COMMONWEALTH OF MASSACHUSETTS

County of Date:

Then personally appeared the above named and acknowledged the foregoing instrument to be
their free act and deed before me,

Notary Public;

My Commission expires:




CORPORATION IDENTIFICATION

The bidder for the information of the Awarding Authority furnishes the following information.
If a Corporation:

Incorporated in what state

President

Treasurer

Secretary
Federal ID Number
If a foreign (out of State) Corporation — Are you registered to do business in Massachusetts?
Yes , No

If you are selected for this work you are required under M.G.L.ch. 149 to obtain from the Secretary of
State, Foreign Corp. Section, State House, Boston, a certificate stating that you Corporation is registered,
and furnish said certificate to the Awarding Authority prior to the award.

If a Partnership: (Name all partners)
Name of partner

Residence

Name of partner

Residence

If an Individual;
Name

Residence

If an Individual doing business under a firm’s name:
Name of Firm

Name of Individual

Business Address

Residence

Date

Name of Bidder
By
Signature
Title

Business Address (POST OFFICE BOX NUMBER NOT ACCEPTABLE)

City State Telephone Number Today’s Date

COMPLIANCE
00200 - 13



WEEKLY PAYROLL RECORDS REPORT &
STATEMENT OF COMPLIANCE

In accordance with Massachusetts General Law c. 149, 827B, a true and accurate record must be
kept of all persons employed on the public works project for which the enclosed rates have been
provided, A Payroll Form has been printed on the reverse of this page and includes all the
information required to be kept by law. Every contractor or subcontractor is required to keep these
records and preserve them for a period of three years from the date of completion of the contract.
In addition, every contractor and subcontractor is required to submit, on a weekly basis, a copy of
his or her weekly payroll records to the awarding authority. For every week in which an
apprentice is employed, a photocopy of the apprentice's identification card must be attached to the
payroll report. Once collected, the awarding authority is also required to preserve those reports for
three years. In addition, each such contractor, subcontractor, or public body shall furnish to the
awarding authority directly, within fifteen days after completion of its portion of the work, a
statement, executed by the contractor, subcontractor or public body who supervises the payment
of wages, in the following form:

STATEMENT OF COMPLIANCE

, 201

I ;
(Name of signatory party) (Title)

I do hereby state that | pay or supervise the payment of the persons employed by

On the
(Contractor, subcontractor or public body) (Building or project)

and that all mechanics and apprentices, teamsters, chauffeurs and laborers employed on said
project have been paid in accordance with wages determined under the provisions of sections
twenty-six and twenty-seven of chapter one hundred and forty nine of the General Laws.

Signature , Title

Print , Date

COMPLIANCE
00200 - 14
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RIGHT TO KNOW LAW

Any vendor who receives an order or orders resulting from this invitation agrees to submit a
Material Safety Data Sheet (MSDS) for each toxic or hazardous substance or mixture containing
such substance, pursuant to M.G.L. c. 111F, §88,9 and 10 and the regulations contained in 441
CMR 21.06 when deliveries are made. The vendor agrees to deliver all containers properly
labeled pursuant to M.G.L. c. 111F 87 and regulations contained in 441 CMR 21.05. Failure to
furnish MSDS and/or labels on each container may result in civil or criminal penalties, including
bid debarment and action to prevent the vendor from selling said substances, or mixtures
containing said substances within the Commonwealth. All vendors furnishing substances or
mixtures subject to Chapter 111F or M.G.L. are cautioned to obtain and read the laws, rules and
regulations referenced above. Copies may be obtained from the State House Bookstore, Secretary
of State, State House, Room 117, Boston, MA (617) 727-2834.

Authorized Signature Indicating Compliance with the Right-to-know laws:

Signature Date

Print Name
NOTE

Failure to submit any of the required documents, in this or in other sections, with your bid
response package may cause the disqualification of your proposal.

COMPLIANCE
00200 - 16



DEBARMENT CERTIFICATION

In connection with this bid and all procurement transactions, by signature thereon, the respondent
certifies that neither the company nor its principals are suspended, debarred, proposed for debarment,
declared ineligible, or voluntarily excluded from the award of contracts, procurement or non
procurement programs from the Commonwealth of Massachusetts, the US Federal Government and
/or the City of Waltham. “Principals” means officers, directors, owners, partners and persons having
primary interest, management or supervisory responsibilities with the business entity. Vendors shall
provide immediate written notification to the Purchasing Agent of the City of Waltham at any time
during the period of the contract of prior to the contract award if the vendor learns of any changed
condition with regards to the debarment of the company or its officers. This certification is a material
representation of fact upon which reliance will be placed when making the business award. If at any
time it is determined that the vendor knowingly misrepresented this certification, in addition to other
legal remedies available to the City of Waltham, the contract will be cancelled and the award

revoked.

Company Name

Address

City , State , Zip Code

Phone Number ( )

E-Mail Address

Signed by Authorized Company Representative:

Print name. Date

COMPLIANCE
00200 - 17



10 HOURS OSHA TRAINING CONFIRMATION

Chapter 306 of the Acts of 2004

CONSTRUCTION PROJECTS
AN ACT RELATIVE TO THE HEALTH AND SAFETY ON PUBLIC

The undersigned hereby certifies that all employees to be employed at a worksite for

construction, reconstruction, alteration, remodeling, repair, installation, demolition,
maintenance or repair of any public work or any public building estimated to cost more than
$10,000.00 have successfully completed a course in construction safety and health approved
by the United States Occupational Safety and Health Administration that is at least 10 hours
in duration at the time the employee begins work and who shall furnish documentation of
successful completion of said course with the first payroll report for each employee and will
comply with all laws and regulations applicable to awards of subcontracts subject to section

44F.

Company Name:

Address:

Signature:

Title:

Print Name

Date

See following Chapter 306 of the Acts of 2004

NOTE

Failure to submit any of the required documents, in this or in other sections, with your bid
response package will be cause for the disqualification of your company.

COMPLIANCE
00200 - 18



Boiler Replacement, Library.

BIDDER’S COMPANY NAME:

FORM OF GENERAL BID
SECT. 00310

CITY OF WALTHAM
BOILER REPLACEMENT
WALTHAM, MASSACHUSETTS

DUE: SEPT. 21, 2017 - 10:00 Am

To the Awarding Authority:  City Of Waltham, Massachusetts

The undersigned Bidder proposes to furnish all labor and materials required for the Boiler Replacement, at
the Waltham Library Waltham, Massachusetts, in accordance with the accompanying plans and
specifications for the Contract price specified below, subject to additions and deductions according to the
terms of the specifications.

A. This bid includes addenda numbered: , , , , ,

B. The proposed BASE contract price is:

(total bid in words)
dollars (S )

C. For Work of Alternate # 2 ADD S
Grand Total (B+C) S

The undersigned agrees that, if he is selected as general contractor, he will within five days, Saturdays,
Sundays and legal holidays excluded, after presentation thereof by the awarding authority, execute a
contract in accordance with the terms of this bid and furnish a performance bond and also a labor and
materials or payment bond, each of a surety company qualified to do business under the laws of the
commonwealth and satisfactory to the awarding authority and each in the sum of the contract price, the
premiums for which are to be paid by the general contractor and are included in the contract price;
provided, however, that if there is more than 1 surety company, the surety companies shall be jointly and
severally liable.

The undersigned hereby certifies that he is able to furnish labor that can work in harmony with all other
elements of labor employed or to be employed on the work; that all employees to be employed at the
worksite will have successfully completed a course in construction safety and health approved by the
United States Occupational Safety and Health Administration that is at least 10 hours in duration at the
time the employee begins work and who shall furnish documentation of successful completion of said
course with the first certified payroll report for each employee; and that he will comply

Form of General Bid
Section 00 310
lof2



Boiler Replacement, Library.

fully with all laws and regulations applicable to awards made subject to section 44A.

The undersigned further certifies under the penalties of perjury that this bid is in all respects bona
fide, fair and made without collusion or fraud with any other person. As used in this subsection the
word “person” shall mean any natural person, joint venture, partnership, corporation or other
business or legal entity. The undersigned further certifies under penalty of perjury that the said
undersigned is not presently debarred from doing public construction work in the commonwealth
under the provisions of section twenty-nine F of chapter twenty-nine, or any other applicable
debarment provisions of any other chapter of the General Laws or any rule or regulation
promulgated thereunder.

The Bidder has familiarized itself with the nature and extent of the Contract Documents, Work, site,
locality, and all local conditions and Laws and Regulations that in any manner may affect cost,
progress, performance or furnishing of the Work.

This Bid is genuine and not made in the interest of or on behalf of any undisclosed person, firm or
corporation and is not submitted in conformity with any agreement or rules of any group,
association, organization or corporation; the Bidder has not directly or indirectly induced or solicited
any other Bidder to submit a false or sham Bid; the Bidder has not solicited or induced any person,
firm or corporation to refrain from bidding; and the Bidder has not sought by collusion to obtain for
itself any advantage over any other Bidder or over Owner.

The Bidder certifies that it has reviewed the insurance requirements contained in the Contract
Documents and certifies that it can meet them. The Bidder also certifies its completion of the
attached Contractor Certification forms.

THIS BID SUBMITTED ON 2017

Name

By

of General Bidder:

Autho

rized Signature Printed Name

Printe

Attest

d Title

(Corporate Seal)

BUSINESS ADAresS: e

Phone NUMDbBEr: () e et

E-mail

AdAresS: e e ee e

Form of General Bid
Section 00 310
20f2



PENAL SUM FORM

BID BOND

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

BIDDER (Name and Address):

SURETY (Name and Address of Principal Place of Business):

OWNER (Name and Address):

BID
Bid Due Date:
Description (Project Name and Include Location):

BOND
Bond Number:
Date (Not earlier than Bid due date):
Penal sum S

(Words) (Figures)

Surety and Bidder, intending to be legally bound hereby, subject to the terms set forth below, do each
cause this Bid Bond to be duly executed by an authorized officer, agent, or representative.

BIDDER SURETY
(Seal) (Seal)
Bidder’s Name and Corporate Seal Surety’s Name and Corporate Seal
By: By:
Signature Signature (Attach Power of Attorney)
Print Name Print Name
Title Title
Attest: Attest:

EJCDC C-430 Bid Bond (Penal Sum Form)
Prepared by the Engineers Joint Contract Documents Committee.
Page 1 of 4




PENAL SUM FORM

Signature Signature

Title Title
Note: Above addresses are to be used for giving any required notice. Provide execution by any additional
parties, such as joint venturers, if necessary.

EJCDC C-430 Bid Bond (Penal Sum Form)
Prepared by the Engineers Joint Contract Documents Committee.
Page 2 of 4




PENAL SUM FORM

1. Bidder and Surety, jointly and severally, bind themselves, their heirs, executors, administrators,
successors, and assigns to pay to Owner upon default of Bidder the penal sum set forth on the face of
this Bond. Payment of the penal sum is the extent of Bidder’s and Surety’s liability. Recovery of such
penal sum under the terms of this Bond shall be Owner’s sole and exclusive remedy upon default of
Bidder.

2. Default of Bidder shall occur upon the failure of Bidder to deliver within the time required by the
Bidding Documents (or any extension thereof agreed to in writing by Owner) the executed Agreement
required by the Bidding Documents and any performance and payment bonds required by the Bidding
Documents.

3. This obligation shall be null and void if:

3.1 Owner accepts Bidder’s Bid and Bidder delivers within the time required by the Bidding
Documents (or any extension thereof agreed to in writing by Owner) the executed Agreement
required by the Bidding Documents and any performance and payment bonds required by the
Bidding Documents, or

3.2 All Bids are rejected by Owner, or

3.3 Owner fails to issue a Notice of Award to Bidder within the time specified in the Bidding
Documents (or any extension thereof agreed to in writing by Bidder and, if applicable,
consented to by Surety when required by Paragraph 5 hereof).

4. Payment under this Bond will be due and payable upon default of Bidder and within 30 calendar
days after receipt by Bidder and Surety of written notice of default from Owner, which notice will be
given with reasonable promptness, identifying this Bond and the Project and including a statement of
the amount due.

5. Surety waives notice of any and all defenses based on or arising out of any time extension to issue
Notice of Award agreed to in writing by Owner and Bidder, provided that the total time for issuing
Notice of Award including extensions shall not in the aggregate exceed 120 days from Bid due date
without Surety’s written consent.

6. No suit or action shall be commenced under this Bond prior to 30 calendar days after the notice of
default required in Paragraph 4 above is received by Bidder and Surety and in no case later than one
year after Bid due date.

7. Any suit or action under this Bond shall be commenced only in a court of competent jurisdiction
located in the state in which the Project is located.

8. Notices required hereunder shall be in writing and sent to Bidder and Surety at their respective
addresses shown on the face of this Bond. Such notices may be sent by personal delivery, commercial
courier, or by United States Registered or Certified Mail, return receipt requested, postage pre-paid,
and shall be deemed to be effective upon receipt by the party concerned.

EJCDC C-430 Bid Bond (Penal Sum Form)
Prepared by the Engineers Joint Contract Documents Committee.
Page 3 of 4




PENAL SUM FORM

9. Surety shall cause to be attached to this Bond a current and effective Power of Attorney evidencing
the authority of the officer, agent, or representative who executed this Bond on behalf of Surety to
execute, seal, and deliver such Bond and bind the Surety thereby.

10. This Bond is intended to conform to all applicable statutory requirements. Any applicable
requirement of any applicable statute that has been omitted from this Bond shall be deemed to be
included herein as if set forth at length. If any provision of this Bond conflicts with any applicable
statute, then the provision of said statute shall govern and the remainder of this Bond that is not in
conflict therewith shall continue in full force and effect.

11. The term “Bid” as used herein includes a Bid, offer, or proposal as applicable.

EJCDC C-430 Bid Bond (Penal Sum Form)
Prepared by the Engineers Joint Contract Documents Committee.
Page 4 of 4




SECTION 00520

AGREEMENT
This Agreement is made this day of in the
year two thousand fourteen between the City of Waltham, hereinafter called City of
Waltham and hereinafter called Contractor.

City of Waltham and Contractor hereby agree as follows:
ARTICLE1 WORK

1.1 Contractor shall complete all Work as specified or indicated in the Contract
Documents.

ARTICLE2 ENGINEER

2.1 Engineer will act as the City of Waltham’s representative, assuming all duties and
responsibilities, rights and authority assigned to Engineer in the Contract Documents
in connection with the completion of the Work in accordance with the Contract
Documents.

ARTICLE3 CONTRACT TIMES
3.1 Dates for Final Payment

A.  The Work will be completed and ready for final payment within 330 days from the date
of the Notice to Proceed.

3.2 Liquidated Damages

A.  Contractor and the City of Waltham recognize that time is of the essence and
that the City of Waltham will suffer financial loss if the Work is not completed
within the times specified in Paragraph 3.1 above, plus any extensions thereof
allowed in accordance with Article 12 of the General Conditions. The parties
also recognize the delays, expense, and difficulties involved in proving in a
legal litigation proceeding the actual loss suffered by the City of Waltham if
the Work is not completed on time. Accordingly, instead of requiring any
such proof, the City of Waltham and Contractor agree that as liquidated
damages for delay (but not as a penalty), Contractor shall pay the City of
Waltham $1,000 for each day that expires after the time specified in
Paragraph 3.1 for completion and readiness for final payment until the Work
is completed and ready for final payment.

W-2046/12/16/14 00520-1 Agreement



ARTICLE4  CONTRACT PRICE

41

4.2

43

The City of Waltham shall pay Contractor for completion of the Work in accordance
with the Contract Documents an amount in current funds equal to the prices stated
in Contractor’s Bid, attached hereto as an exhibit.

The total amount will be adjusted by measurement of actual installed quantities in
strict conformity with the provisions contained herein.

The total amount will be adjusted on a monthly basis when the monthly cost
change for each of the following exceeds plus or minus five percent: fuel (both
diesel and gasoline), asphalt, and Portland cement contained in concrete. Section
01270 contains monthly price adjustment provisions for each of the above
materials.

ARTICLE5 PAYMENT PROCEDURES

5.1

5.2

53

5.4

Applications for Payment shall be processed in accordance with Article 14 of the
General Conditions and in accordance with Massachusetts General Law.

The City of Waltham shall make progress payments on account of the Contract Price
on the basis of processed Applications for Payment monthly during construction.
All progress payments will be measured by the schedule of values established in
Paragraph 2.07.A of the General Conditions, or in the event there is no schedule of
values, as provided in the General Requirements.

The City of Waltham shall retain from progress payments 5 percent of the value of
Work completed.

A retainage of 5% for materials and 5% for labor shall be applied to all payment
requests.

ARTICLE6  CONTRACTOR’S REPRESENTATIONS

6.1

Contractor makes the following representations:

A.  Contractor has examined and carefully studied the Contract Documents and
the other related data identified in the Bidding Documents.

B.  Contractor has visited the site and become familiar with and is satisfied as to
the general, local, and Site conditions that may affect cost, progress, and
performance of the Work.

C. Contractor is familiar with and is satisfied as to all federal, state, and local
Laws and Regulations that may affect cost, progress, and performance of the
Work.

D.  Contractor has carefully studied all:

1. reports of explorations and tests of subsurface conditions at or
contiguous to the Site and all drawings of physical conditions relating to
existing surface or subsurface structures at the Site (except

W-2046/12/16/14 00520-2 Agreement



ARTICLE 7

7.1

Underground Facilities), if any, that have been identified in Paragraph
SC-4.02 of the Supplementary Conditions as containing reliable
“technical data,” and

Contractor has considered the information known to Contractor; information
commonly known to contractors doing business in the locality of the Site;
information and observations obtained from visits to the Site; and the Site-
related reports and drawings identified in the Contract Documents, with
respect to the effect of such information, observations, and documents on (1)
the cost, progress, and performance of the Work; (2) the means, methods,
techniques, sequences, and procedures of construction to be employed by
Contractor, including any specific means, methods, techniques, sequences,
and procedures of construction expressly required by the Contract
Documents; and (3) Contractor’s safety precautions and programs.

Based on the information and observations referenced in Paragraph 6.1
above, Contractor does not consider that any further examinations,
investigations, explorations, tests, studies, or data are necessary for the
performance of the Work at the Contract Price, within the Contract Times,
and in accordance with the other terms and conditions of the Contract
Documents.

Contractor is aware of the general nature of Work to be performed by City of
Waltham and others at the Site that relates to the Work as indicated in the
Contract Documents.

Contractor has given the City of Waltham written notice of all conflicts,
errors, ambiguities, or discrepancies that Contractor has discovered in the
Contract Documents, and the written resolution thereof by Engineer is
acceptable to Contractor.

The Contract Documents are generally sufficient to indicate and convey
understanding of all terms and conditions for performance and furnishing of
the Work.

CONTRACT DOCUMENTS

Contents

A

The Contract Documents consist of the following:
1 This Agreement (pages 00520-1 to 00520-7, inclusive);
Performance Bond;

Payment Bond;

R

General Conditions (title pages, table of contents, and pages 00700-1 to
00700-62, inclusive);

5. Supplementary Conditions (pages 00800-1 to 00800-13, inclusive);

W-2046/12/16/14 00520-3 Agreement



6. General Requirements (Division 1);
7. Specifications (Divisions 2 and 13);
8. Appendices to the Specifications (Appendix A, B, and C);

9. Drawings consisting of a cover sheet and sheets numbered 1 through
16, inclusive, with each sheet bearing the following general title: SSO
Mitigation Project, Area 1314A, Sanitary Sewer System Rehabilitation;

10. Addenda (numbers ___ to____,inclusive);
11. Compliance Documents
12.  Exhibits to this Agreement (enumerated as follows):
a. Contractor’s Bid (pages 00410-1 to 00410-13, inclusive);
b. Documentation submitted by Contractor prior to Notice of Award;

13.  The following which may be delivered or issued on or after the Effective
Date of the Agreement and are not attached hereto:

a. Notice to Proceed;

b. Written Amendments;
c. Work Change Directives;
d. Change Order(s).

B. The documents listed in Paragraph 7.1.A are attached to this Agreement
(except as expressly noted otherwise above).

C. There are no Contract Documents other than those listed above in this Article
7.

D. The Contract Documents may only be amended, modified, or supplemented
as provided in paragraph 3.04 of the General Conditions.

ARTICLE8  MISCELLANEOUS
8.1 Terms

A.  Terms used in this Agreement will have the meanings indicated in the General
Conditions and the Supplementary Conditions.

8.2 Assignment of Contract

A.  No assignment by a party hereto of any rights under or interests in the
Contract will be binding on another party hereto without the written consent
of the party sought to be bound; and, specifically but without limitation,
moneys that may become due and moneys that are due may not be assigned
without such consent (except to the extent that the effect of this restriction
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may be limited by law), and unless specifically stated to the contrary in any
written consent to an assignment, no assignment will release or discharge the
assignor from any duty or responsibility under the Contract Documents.

8.3  Successors and Assigns

A.  The City of Waltham and Contractor each binds itself, its partners, successors,
assigns, and legal representatives to the other party hereto, its partners,
successors, assigns, and legal representatives in respect to all covenants,
agreements, and obligations contained in the Contract Documents.

8.4  Severability

A.  Any provision or part of the Contract Documents held to be void or
unenforceable under any Law or Regulation shall be deemed stricken, and all
remaining provisions shall continue to be valid and binding upon the City of
Waltham and Contractor, who agree that the Contract Documents shall be
reformed to replace such stricken provision or part thereof with a valid and
enforceable provision that comes as close as possible to expressing the
intention of the stricken provision.

8.5 Contractor Certifications

A.  Contractor certifies that it has not engaged in corrupt, fraudulent, collusive,
or coercive practices in competing for or in executing the Contract. For the
purposes of this Paragraph 8.5:

1 “corrupt practice” means the offering, giving, receiving, or soliciting of
any thing of value likely to influence the action of a public official in the
bidding process or in the Contract execution;

2. “fraudulent practice” means an intentional misrepresentation of facts
made (a) to influence the bidding process or the execution of the
Contract to the detriment of the City of Waltham, (b) to establish Bid or
Contract prices at artificial non-competitive levels, or (c) to deprive the
City of Waltham of the benefits of free and open competition;

3. “collusive practice” means a scheme or arrangement between two or
more Bidders, with or without the knowledge of the City of Waltham, a
purpose of which is to establish Bid prices at artificial, non-competitive
levels; and

4, “coercive practice” means harming or threatening to harm, directly or
indirectly, persons or their property to influence their participation in
the bidding process or affect the execution of the Contract.

8.6 The fair share goals for disadvantaged business enterprise (DBE) participation for
this contract are a minimum of 7.24 percent D/MBE participation and 3.60 percent
D/WBE participation, applicable to the total dollar amount paid for the construction
contract. The Contractor shall take all affirmative steps necessary to achieve this
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8.7

8.8

8.9

goal, and shall provide reports documenting the portion of contract and
subcontract dollars paid to DBEs, and its efforts to achieve the goals, with each
invoice submitted or at such greater intervals as specified by the City of Waltham.
The Contractor shall require similar reports from its subcontractors.

The Contractor shall not discriminate against or exclude any person from
participation herein on grounds of race, religion, color, sex, age, or national origin;
and that it shall take affirmative actions to insure that applicants are employed, and
that employees are treated during their employment, without regard to race,
religion, color, sex, age, handicapped status, or national origin.

The Contractor shall not participate in or cooperate with an international boycott,
as defined in Section 999 (b)(3) and (4) of the Internal Revenue code 1986, as
amended, or engage in conduct declared to be unlawful by Section 2 of Chapter
151E of the Massachusetts General Laws.

The Contractor agrees that it will fully comply with Subpart C of 2 CFR Part 180 and
2 CFR Part1532, entitled Responsibilities of Participants Regarding Transactions
(Doing Business with Other Persons). The Contractor shall not award any
subcontracts or purchase any materials from suppliers that appear on the Excluded
Parties List System. The Contractor shall include this requirement in each
subcontract and require it to be included in all subcontracts regardless of tier. The
Contractor shall maintain reasonable records to demonstrate compliance with
these requirements.

W-2046/12/16/14 00520-6 Agreement



IN WITNESS WHEREOF, the City of Waltham and Contractor have signed this Agreement.
Counterparts have been delivered to the City of Waltham and Contractor. All portions of
the Contract Documents have been signed or identified by the OwnerCity of Waltham
and Contractor or on their behalf.

This Agreement will be effective on , (which is the
Effective Date of the Agreement).

CITY OF WALTHAM: CONTRACTOR:
By: Jeannette A. McCarthy By:
Title: Mayor Title:
[CORPORATE SEAL]
Attest
Stephen Casazza,. City Engineer Address for giving notices:
Date:
Joseph Pedulla, Purchasing Agent License No.

(Where applicable)
Date:

(If Contractor is a corporation or a
partnership, attach evidence of
authority to sign.)

Luke Stanton Asst. City Solicitor
Date:

As to form only

Paul Centofanti, Auditor
Date:
Attests as to the availability of funds

As required by M.G.L. Chapter 44
Section 31, this is to certify that the
City of Waltham has an appropriation
which is adequate to cover the cost of
this Contract.
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Sect. 00610
PERFORMANCE BOND

CONTRACTOR (name and address): SURETY (name and address of principal place of
business):

OWNER (name and address):

CONSTRUCTION CONTRACT

Effective Date of the Agreement:
Amount:
Description (name and location):

BOND

Bond Number:

Date (not earlier than the Effective Date of the Agreement of the Construction Contract):
Amount:

Modifications to this Bond Form:[_| None [ ] See Paragraph 16

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do
each cause this Performance Bond to be duly executed by an authorized officer, agent, or
representative.

CONTRACTOR AS PRINCIPAL SURETY
(seal) (seal)
Contractor’s Name and Corporate Seal Surety’s Name and Corporate Seal
By: By:
Signature Signature (attach power of attorney)
Print Name Print Name
Title Title

EJCDC C-610 - Performance Bond
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Attest: Attest:

Signature Signature

Title Title

Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any
singular reference to Contractor, Surety, Owner, or other party shall be considered plural where
applicable.

EJCDC C-610 - Performance Bond
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1. The Contractor and Surety, jointly and severally,
bind themselves, their heirs, executors,
administrators, successors, and assigns to the
Owner for the performance of the Construction
Contract, which is incorporated herein by reference.

2. If the Contractor performs the Construction
Contract, the Surety and the Contractor shall have
no obligation under this Bond, except when
applicable to participate in a conference as provided
in Paragraph 3.

3. If there is no Owner Default under the
Construction Contract, the Surety’s obligation under
this Bond shall arise after:

3.1 The Owner first provides notice to the
Contractor and the Surety that the Owner is
considering declaring a Contractor Default. Such
notice shall indicate whether the Owner is
requesting a conference among the Owner,
Contractor, and Surety to discuss the
Contractor’s performance. If the Owner does
not request a conference, the Surety may,
within five (5) business days after receipt of the
Owner’s notice, request such a conference. If
the Surety timely requests a conference, the
Owner shall attend. Unless the Owner agrees
otherwise, any conference requested under this
Paragraph 3.1 shall be held within ten (10)
business days of the Surety’s receipt of the
Owner’s notice. If the Owner, the Contractor,
and the Surety agree, the Contractor shall be
allowed a reasonable time to perform the
Construction Contract, but such an agreement
shall not waive the Owner’s right, if any,
subsequently to declare a Contractor Default;

3.2 The Owner declares a Contractor
Default, terminates the Construction Contract
and notifies the Surety; and

33 The Owner has agreed to pay the
Balance of the Contract Price in accordance with
the terms of the Construction Contract to the

Surety or to a contractor selected to perform
the Construction Contract.

4. Failure on the part of the Owner to comply with
the notice requirement in Paragraph 3.1 shall not
constitute a failure to comply with a condition
precedent to the Surety’s obligations, or release the
Surety from its obligations, except to the extent the
Surety demonstrates actual prejudice.

5. When the Owner has satisfied the conditions of
Paragraph 3, the Surety shall promptly and at the
Surety’s expense take one of the following actions:

5.1 Arrange for the Contractor, with the
consent of the Owner, to perform and complete
the Construction Contract;

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

5.3 Obtain bids or negotiated proposals from
qgualified contractors acceptable to the Owner
for a contract for performance and completion
of the Construction Contract, arrange for a
contract to be prepared for execution by the
Owner and a contractor selected with the
Owners concurrence, to be secured with
performance and payment bonds executed by a
qualified surety equivalent to the bonds issued
on the Construction Contract, and pay to the
Owner the amount of damages as described in
Paragraph 7 in excess of the Balance of the
Contract Price incurred by the Owner as a result
of the Contractor Default; or

5.4 Waive its right to perform and complete,
arrange for completion, or obtain a new
contractor, and with reasonable promptness
under the circumstances:

5.4.1 After investigation, determine the
amount for which it may be liable to the
Owner and, as soon as practicable after the

EJCDC C-610 - Performance Bond
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amount is determined, make payment to the
Owner; or

5.4.2 Deny liability in whole or in part and
notify the Owner, citing the reasons for
denial.

6. If the Surety does not proceed as provided in
Paragraph 5 with reasonable promptness, the
Surety shall be deemed to be in default on this Bond
seven days after receipt of an additional written
notice from the Owner to the Surety demanding
that the Surety perform its obligations under this
Bond, and the Owner shall be entitled to enforce
any remedy available to the Owner. If the Surety
proceeds as provided in Paragraph 5.4, and the
Owner refuses the payment or the Surety has
denied liability, in whole or in part, without further
notice the Owner shall be entitled to enforce any
remedy available to the Owner.

7. If the Surety elects to act under Paragraph 5.1,
5.2, or 5.3, then the responsibilities of the Surety to
the Owner shall not be greater than those of the
Contractor under the Construction Contract, and
the responsibilities of the Owner to the Surety shall
not be greater than those of the Owner under the
Construction Contract. Subject to the commitment
by the Owner to pay the Balance of the Contract
Price, the Surety is obligated, without duplication
for:

7.1 the responsibilities of the Contractor for
correction of defective work and completion of
the Construction Contract;

7.2 additional legal, design professional, and
delay costs resulting from the Contractor’s
Default, and resulting from the actions or failure
to act of the Surety under Paragraph 5; and

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

8. If the Surety elects to act under Paragraph 5.1,
5.3, or 5.4, the Surety’s liability is limited to the
amount of this Bond.

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

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

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

12. Notice to the Surety, the Owner, or the
Contractor shall be mailed or delivered to the
address shown on the page on which their signature
appears.

13. When this Bond has been furnished to comply
with a statutory or other legal requirement in the
location where the construction was to be
performed, any provision in this Bond conflicting
with said statutory or legal requirement shall be
deemed deleted herefrom and provisions
conforming to such statutory or other legal
requirement shall be deemed incorporated herein.
When so furnished, the intent is that this Bond shall

EJCDC C-610 - Performance Bond
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be construed as a statutory bond and not as a 14.4 Owner Default: Failure of the Owner,

common law bond. which has not been remedied or waived, to pay
the Contractor as required under the
14. Definitions Construction Contract or to perform and

complete or comply with the other material

14.1 Balance of the Contract Price: The total terms of the Construction Contract.

amount payable by the Owner to the Contractor

under the Construction Contract after all proper 14.5 Contract Documents: All the documents
adjustments have been made including that comprise the agreement between the
allowance for the Contractor for any amounts Owner and Contractor.

received or to be received by the Owner in
settlement of insurance or other claims for 15. If this Bond is issued for an agreement between
damages to which the Contractor is entitled, a contractor and subcontractor, the term Contractor

reduced by all valid and proper payments made in this Bond shall be deemed to be Subcontractor
to or on behalf of the Contractor under the and the term Owner shall be deemed to be
Construction Contract. Contractor.

14.2  Construction Contract: The agreement 16. Modifications to this Bond are as follows:
between the Owner and Contractor identified

on the cover page, including all Contract

Documents and changes made to the agreement

and the Contract Documents.

14.3 Contractor Default: Failure of the
Contractor, which has not been remedied or
waived, to perform or otherwise to comply with
a material term of the Construction Contract.

EJCDC C-610 - Performance Bond
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Sect 00615
PAYMENT BOND

CONTRACTOR (name and address): SURETY (name and address of principal place of
business):

OWNER (name and address):

CONSTRUCTION CONTRACT

Effective Date of the Agreement:
Amount:
Description (name and location):

BOND

Bond Number:

Date (not earlier than the Effective Date of the Agreement of the Construction Contract):
Amount:

Modifications to this Bond Form:[_] None [_] See Paragraph 18

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do
each cause this Payment Bond to be duly executed by an authorized officer, agent, or representative.

CONTRACTOR AS PRINCIPAL SURETY
(seal) (seal)
Contractor’s Name and Corporate Seal Surety’s Name and Corporate Seal
By: By:
Signature Signature (attach power of attorney)
Print Name Print Name
Title Title

EJCDC C-615, Payment Bond
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Page 1 of 3




Attest: Attest:

Signature Signature

Title Title

Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any
singular reference to Contractor, Surety, Owner, or other party shall be considered plural where
applicable.
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The Contractor and Surety, jointly and
severally, bind themselves, their heirs,
executors, administrators, successors, and
assigns to the Owner to pay for labor,
materials, and equipment furnished for use
in the performance of the Construction
Contract, which is incorporated herein by
reference, subject to the following terms.

If the Contractor promptly makes payment
of all sums due to Claimants, and defends,
indemnifies, and holds harmless the Owner
from claims, demands, liens, or suits by any
person or entity seeking payment for labor,
materials, or equipment furnished for use in
the performance of the Construction
Contract, then the Surety and the
Contractor shall have no obligation under
this Bond.

If there is no Owner Default under the
Construction  Contract, the  Surety’s
obligation to the Owner under this Bond
shall arise after the Owner has promptly
notified the Contractor and the Surety (at
the address described in Paragraph 13) of
claims, demands, liens, or suits against the
Owner or the Owner’s property by any
person or entity seeking payment for labor,
materials, or equipment furnished for use in
the performance of the Construction
Contract, and tendered defense of such
claims, demands, liens, or suits to the
Contractor and the Surety.

When the Owner has satisfied the
conditions in Paragraph 3, the Surety shall
promptly and at the Surety’s expense
defend, indemnify, and hold harmless the
Owner against a duly tendered claim,
demand, lien, or suit.

The Surety’s obligations to a Claimant under
this Bond shall arise after the following:

5.1 Claimants who do not have a direct
contract with the Contractor,

5.1.1 have furnished a written notice
of non-payment to the
Contractor, stating with
substantial accuracy the
amount claimed and the name
of the party to whom the
materials were, or equipment
was, furnished or supplied or
for whom the labor was done or
performed, within ninety (90)

days after having last
performed labor or last
furnished materials or
equipment included in the
Claim; and

5.1.2 have sent a Claim to the Surety
(at the address described in
Paragraph 13).

5.2 Claimants who are employed by or
have a direct contract with the
Contractor have sent a Claim to the
Surety (at the address described in
Paragraph 13).

If a notice of non-payment required by
Paragraph 5.1.1 is given by the Owner to
the Contractor, that is sufficient to satisfy a
Claimant’s obligation to furnish a written
notice of non-payment under Paragraph
5.1.1.

When a Claimant has satisfied the
conditions of Paragraph 5.1 or 5.2,
whichever is applicable, the Surety shall
promptly and at the Surety’s expense take
the following actions:

7.1 Send an answer to the Claimant, with
a copy to the Owner, within sixty (60)
days after receipt of the Claim, stating
the amounts that are undisputed and

EJCDC C-615, Payment Bond
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8. The Surety’s total

the basis for challenging any amounts
that are disputed; and

7.2 Pay or arrange for payment of any
undisputed amounts.

7.3 The Surety’s failure to discharge its
obligations under Paragraph 7.1 or 7.2
shall not be deemed to constitute a
waiver of defenses the Surety or
Contractor may have or acquire as to
a Claim, except as to undisputed
amounts for which the Surety and
Claimant have reached agreement. If,
however, the Surety fails to discharge
its obligations under Paragraph 7.1 or
7.2, the Surety shall indemnify the
Claimant for the reasonable attorney’s
fees the Claimant incurs thereafter to
recover any sums found to be due and
owing to the Claimant.

obligation shall not
exceed the amount of this Bond, plus the
amount of reasonable attorney’s fees
provided under Paragraph 7.3, and the
amount of this Bond shall be credited for
any payments made in good faith by the
Surety.

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

10. The Surety shall not be liable to the Owner,

Claimants, or others for obligations of the
Contractor that are unrelated to the

11.

12.

13.

14.

Construction Contract. The Owner shall not
be liable for the payment of any costs or
expenses of any Claimant under this Bond,
and shall have wunder this Bond no
obligation to make payments to or give
notice on behalf of Claimants, or otherwise
have any obligations to Claimants under
this Bond.

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

No suit or action shall be commenced by a
Claimant under this Bond other than in a
court of competent jurisdiction in the state
in which the project that is the subject of
the Construction Contract is located or after
the expiration of one year from the date (1)
on which the Claimant sent a Claim to the
Surety pursuant to Paragraph 5.1.2 or 5.2,
or (2) on which the last labor or service was
performed by anyone or the last materials
or equipment were furnished by anyone
under the Construction Contract, whichever
of (1) or (2) first occurs. If the provisions of
this paragraph are void or prohibited by
law, the minimum period of limitation
available to sureties as a defense in the
jurisdiction of the suit shall be applicable.

Notice and Claims to the Surety, the Owner,
or the Contractor shall be mailed or
delivered to the address shown on the page

on which their signature appears. Actual
receipt of notice or Claims, however
accomplished, shall be sufficient

compliance as of the date received.

When this Bond has been furnished to
comply with a statutory or other legal
requirement in the location where the
construction was to be performed, any
provision in this Bond conflicting with said
statutory or legal requirement shall be

EJCDC C-615, Payment Bond
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15.

16.

deemed deleted herefrom and provisions
conforming to such statutory or other legal
requirement shall be deemed incorporated

herein.

When so furnished, the intent is

that this Bond shall be construed as a
statutory bond and not as a common law

bond.

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

Definitions

16.1 Claim: A written statement by the
Claimant including at a minimum:

1.
2.

The name of the Claimant;

The name of the person for whom
the labor was done, or materials
or equipment furnished;

A copy of the agreement or
purchase order pursuant to which
labor, materials, or equipment was
furnished for use in the
performance of the Construction
Contract;

A brief description of the labor,
materials, or equipment furnished;
The date on which the Claimant
last performed labor or last
furnished materials or equipment
for use in the performance of the
Construction Contract;

The total amount earned by the
Claimant for labor, materials, or
equipment furnished as of the
date of the Claim;

The total amount of previous
payments received by the
Claimant; and

The total amount due and unpaid
to the Claimant for labor,
materials, or equipment furnished
as of the date of the Claim.

16.3 Construction

16.5 Contract

16.2 Claimant: An individual or entity

having a direct contract with the
Contractor or with a subcontractor of
the Contractor to furnish labor,
materials, or equipment for use in the
performance of the Construction
Contract. The term Claimant also
includes any individual or entity that
has rightfully asserted a claim under
an applicable mechanic’s lien or
similar statute against the real
property upon which the Project is
located. The intent of this Bond shall
be to include without limitation in the
terms of “labor, materials, or
equipment” that part of the water,
gas, power, light, heat, oil, gasoline,
telephone service, or rental
equipment used in the Construction
Contract, architectural and
engineering services required for
performance of the work of the
Contractor and the Contractor’s
subcontractors, and all other items for
which a mechanic’s lien may be
asserted in the jurisdiction where the
labor, materials, or equipment were
furnished.

Contract: The
agreement between the Owner and
Contractor identified on the cover
page, including all Contract
Documents and all changes made to
the agreement and the Contract
Documents.

16.4 Owner Default: Failure of the Owner,

which has not been remedied or
waived, to pay the Contractor as
required under the Construction
Contract or to perform and complete
or comply with the other material
terms of the Construction Contract.

Documents: All  the
documents that comprise the

EJCDC C-615, Payment Bond
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agreement between the Owner and
Contractor.

17. If this Bond is issued for an agreement
between a contractor and subcontractor,
the term Contractor in this Bond shall be
deemed to be Subcontractor and the term
Owner shall be deemed to be Contractor.

18. Modifications to this Bond are as follows:

EJCDC C-615, Payment Bond
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Section 00710

Massachusetts State Wage Rates
And
Federal Davis-Bacon Schedules

Are found at www.city.waltham.ma.us/open-bids



http://www.city.waltham.ma.us/open-bids

SECTION 00860

CONSTRUCTION PERMIT APPLICATIONS AND FEES

1.1 GENERAL

1. The City of Waltham has waived all fees for this Project; Contractor is required to file an
Application and obtain all pertinent Permits before construction. No fees will be waived
for State required, if any, permits.

2. Contractor shall be responsible for all costs associated with fire watches and other
ancillary fees (other than those waived) required to perform the Contract work.

3. Obtain forms from Building Department.

END OF DOCUMENT

008600 - 1



Section 00900
Federal Contract Provisions

Federal Funding Provision

The City has applied for and received funds from the United States Government under the provisions of
Title | of the Housing and Community Development Act of 1974, as amended, Public Law 93-383; and
Catalog of Federal Domestic Assistance Number 14.218; the City wishes to engage the Contractor to assist
the City in utilizing such funds to carry out the purposes and responsibilities associated therewith in
connection with the City's Community Development Program, and; Agreement sets forth the terms and
conditions under which the Contractor will become the recipient of said grant;

Federal Objective

The activity funded with Community Development Block Grant (hereinafter referred to as CDBG) funds
must meet the national objective of benefit to low-and moderate-income persons; as defined in 24 CFR
570.208.

Uniform Administrative Requirements

The Contractor shall comply with Federal Regulation 2 CFR 200. Upon request of the Contractor, the City
will assist the Contractor in complying with applicable regulations and standards, and in establishing
necessary administrative procedures and recordkeeping and financial control systems and procedures.
This offer of assistance shall not in any way relieve the Contractor of the responsibility to ensure
compliance with all relevant management requirements. Contractor agrees to adhere to the accounting
principles and procedures required therein, utilize adequate internal controls and maintain necessary
source documentation for all costs incurred.

The Contractor agrees that the City of Waltham, The United States Department of Housing and Urban
Development, the Comptroller General of the United States, or any of their duly authorized
representatives shall have access to any records, Agreements, invoices, materials, payrolls, personnel
records, books, documents, papers, financial records or computer data maintained, kept or used by which
are related to this Agreement, for the purpose of making copies, audits, examinations, excerpts, and
transcriptions. Such inspections may be made during normal business hours, and as often as the
aforementioned governmental agencies deem necessary.

Massachusetts Unmarked Burial Law

It shall be the duty of a person who discovers unmarked human remains, or who knowingly causes human
remains to be disturbed through construction, to immediately notify the office of the chief medical
examiner.

The medical examiner shall make reasonable attempts to promptly identify unmarked human remains
including, but not limited to, obtaining: (i) photographs of the human remains prior to an autopsy; (ii)
dental or skeletal X-rays; (iii) photographs of items found with the human remains; (iv) fingerprints from
the remains, if possible; and (v) a sample of bone, hair or tissue for DNA testing.

The office shall conduct an inquiry to determine whether the remains are suspected of being 100 years
old or more and, if so determined, shall immediately notify the state archaeologist. The state
archaeologist shall determine if the skeletal remains are Native American. If the remains are deemed likely
to be Native American, the state archaeologist shall immediately notify the commission on Indian affairs
which shall cause a site evaluation to be made to determine if the place where the remains were found is
a Native American burial site.



Identification of Federal Funding (NOT APPLICABLE)
The following statement shall be placed permanently on the site once work has completed

“This project was partially financed through a City of
Waltham Community Development Block Grant,
administered by the United States Department of Housing
and Urban Development.”

Women- and Minority-Owned Businesses (W/MBE)

The Contractor will use its best efforts to afford small businesses, minority business enterprises, and
women'’s business enterprises the maximum practicable opportunity to participate in the performance of
this contract. As used in this contract, the terms “small business” means a business that meets the criteria
set forth in section 3(a) of the Small Business Act, as amended (15 U.S.C. 632), and “minority and women'’s
business enterprise” means a business at least fifty-one (51) percent owned and controlled by minority
group members or women. For the purpose of this definition, “minority group members” are Afro-
Americans, Spanish-speaking, Spanish surnamed or Spanish-heritage Americans, Asian-Americans, and
American Indians. The Contractor may rely on written representations by businesses regarding their status
as minority and female business enterprises in lieu of an independent investigation.

“Section 3” Clause

Compliance with the provisions of Section 3 of the HUD Act of 1968, as amended, and as implemented by
the regulations set forth in 24 CFR 135, and all applicable rules and orders issued hereunder prior to the
execution of this contract, shall be a condition of the Federal financial assistance provided under this
contract and binding upon the Grantee, the Contractor and any of the Contractor’s s and subcontractors.
Failure to fulfill these requirements shall subject the Grantee, the Contractor and any of the Contractors
and subcontractors, their successors and assigns, to those sanctions specified by the Agreement through
which Federal assistance is provided. The Contractor certifies and agrees that no contractual or other
disability exists that would prevent compliance with these requirements.

The Contractor further agrees to comply with these “Section 3” requirements and to include the
following language in all subcontracts executed under this Agreement:

“The work to be performed under this Agreement is a project assisted under a program providing direct
Federal financial assistance from HUD and is subject to the requirements of Section 3 of the Housing and
Urban Development Act of 1968, as amended (12 U.S.C. 1701). Section 3 requires that to the greatest
extent feasible opportunities for training and employment be given to low- and very low-income residents
of the project area, and that contracts for work in connection with the project be awarded to business
concerns that provide economic opportunities for low- and very low-income persons residing in the
metropolitan area in which the project is located.”

The Contractor further agrees to ensure that opportunities for training and employment arising in
connection with a housing rehabilitation (including reduction and abatement of lead-based paint
hazards), housing construction, or other public construction project are given to low- and very low-income
persons residing within the metropolitan area in which the CDBG-funded project is located; where
feasible, priority should be given to low- and very low-income persons within the service area of the
project or the neighborhood in which the project is located, and to low- and very low-income participants
in other HUD programs; and award contracts for work undertaken in connection with a housing



rehabilitation (including reduction and abatement of lead-based paint hazards), housing construction, or
other public construction project to business concerns that provide economic opportunities for low- and
very low-income persons residing within the metropolitan area in which the CDBG-funded project is
located; where feasible, priority should be given to business concerns that provide economic
opportunities to low- and very low-income residents within the service area or the neighborhood in which
the project is located, and to low- and very low-income participants in other HUD programs.

The Contractor agrees to send to each labor organization or representative of workers with which it has
a collective bargaining agreement or other contract or understanding, if any, a notice advising said labor
organization or worker’s representative of its commitments under this Section 3 clause and shall post
copies of the notice in conspicuous places available to employees and applicants for employment or
training.

The Contractor will include this Section 3 clause in every subcontract and will take appropriate action
pursuant to the subcontract upon a finding that the subcontractor is in violation of regulations issued by
the grantor agency. The Contractor will not subcontract with any entity where it has notice or knowledge
that the latter has been found in violation of regulations under 24 CFR Part 135 and will not let any
subcontract unless the entity has first provided it with a preliminary statement of ability to comply with
the requirements of these regulations.



Federal Labor Standards Provisions

U.S. Department of Housing
and Urban Development
Office of Labor Relations

Applicability

The Project or Program to which the construction work
covered by this contract pertains is being assisted by the
United States of America and the following Federal Labor
Standards Provisions are included in this Contract
pursuant to the provisions applicable to such Federal
assistance.

A. 1. (i) Minimum Wages. All laborers and mechanics
employed or working upon the site of the work, will be paid
unconditionally and not less often than once a week, and
without subsequent deduction or rebate on any account
(except such payroll deductions as are permitted by
regulations issued by the Secretary of Labor under the
Copeland Act (29 CFR Part 3), the full amount of wages
and bona fide fringe benefits (or cash equivalents thereof)
due at time of payment computed at rates not less than
those contained in the wage determination of the
Secretary of Labor which is attached hereto and made a
part hereof, regardless of any contractual relationship
which may be alleged to exist between the contractor and
such laborers and mechanics. Contributions made or
costs reasonably anticipated for bona fide fringe benefits
under Section I(b)(2) of the Davis-Bacon Act on behalf of
laborers or mechanics are considered wages paid to such
laborers or mechanics, subject to the provisions of 29 CFR
5.5(a)(1)(iv); also, regular contributions made or costs
incurred for more than a weekly period (but not less often
than quarterly) under plans, funds, or programs, which
cover the particular weekly period, are deemed to be
constructively made or incurred during such weekly period.

Such laborers and mechanics shall be paid the appropriate
wage rate and fringe benefits on the wage determination
for the classification of work actually performed, without
regard to skill, except as provided in 29 CFR 5.5(a)(4).
Laborers or mechanics performing work in more than one
classification may be compensated at the rate specified for
each classification for the time actually worked therein:
Provided, That the employer’'s payroll records accurately
set forth the time spent in each classification in which
work is performed. The wage determination (including any
additional classification and wage rates conformed under
29 CFR 5.5(a)(1)(ii) and the Davis-Bacon poster (WH-
1321) shall be posted at all times by the contractor and its
subcontractors at the site of the work in a prominent and
accessible, place where it can be easily seen by the
workers.

(ii) (a) Any class of laborers or mechanics which is not
listed in the wage determination and which is to be
employed under the contract shall be classified in
conformance with the wage determination. HUD shall
approve an additional classification and wage rate and
fringe benefits therefor only when the following criteria
have been met:

(1) The work to be performed by the classification
requested is not performed by a classification in the wage
determination; and

(2) The classification is utilized in the area by the
construction industry; and

(3) The proposed wage rate, including any bona fide
fringe benefits, bears a reasonable relationship to the
wage rates contained in the wage determination.

(b) If the contractor and the laborers and mechanics to be
employed in the classification (if known), or their
representatives, and HUD or its designee agree on the
classification and wage rate (including the amount
designated for fringe benefits where appropriate), a report
of the action taken shall be sent by HUD or its designee to
the Administrator of the Wage and Hour Division,
Employment Standards Administration, U.S. Department of
Labor, Washington, D.C. 20210. The Administrator, or an
authorized representative, will approve, modify, or
disapprove every additional classification action within 30
days of receipt and so advise HUD or its designee or will
notify HUD or its designee within the 30-day period that
additional time is necessary. (Approved by the Office of
Management and Budget under OMB control number 1215-
0140.)

(c) In the event the contractor, the laborers or mechanics
to be employed in the classification or their
representatives, and HUD or its designee do not agree on
the proposed classification and wage rate (including the
amount designated for fringe benefits, where appropriate),
HUD or its designee shall refer the questions, including
the views of all interested parties and the recommendation
of HUD or its designee, to the Administrator for
determination. The Administrator, or an authorized
representative, will issue a determination within 30 days of
receipt and so advise HUD or its designee or will notify
HUD or its designee within the 30-day period that
additional time is necessary. (Approved by the Office of
Management and Budget under OMB Control Number
1215-0140.)

(d) The wage rate (including fringe benefits where
appropriate) determined pursuant to subparagraphs
(2)(ii)(b) or (c) of this paragraph, shall be paid to all
workers performing work in the classification under this
contract from the first day on which work is performed in
the classification.

(iifi) Whenever the minimum wage rate prescribed in the
contract for a class of laborers or mechanics includes a
fringe benefit which is not expressed as an hourly rate, the
contractor shall either pay the benefit as stated in the
wage determination or shall pay another bona fide fringe
benefit or an hourly cash equivalent thereof.

(iv) If the contractor does not make payments to a trustee
or other third person, the contractor may consider as part
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of the wages of any laborer or mechanic the amount of any
costs reasonably anticipated in providing bona fide fringe
benefits under a plan or program, Provided, That the
Secretary of Labor has found, upon the written request of
the contractor, that the applicable standards of the Davis-
Bacon Act have been met. The Secretary of Labor may
require the contractor to set aside in a separate account
assets for the meeting of obligations under the plan or
program. (Approved by the Office of Management and
Budget under OMB Control Number 1215-0140.)

2. Withholding. HUD or its designee shall upon its own
action or upon written request of an authorized
representative of the Department of Labor withhold or
cause to be withheld from the contractor under this
contract or any other Federal contract with the same prime
contractor, or any other Federally-assisted contract
subject to Davis-Bacon prevailing wage requirements,
which is held by the same prime contractor so much of the
accrued payments or advances as may be considered
necessary to pay laborers and mechanics, including
apprentices, trainees and helpers, employed by the
contractor or any subcontractor the full amount of wages
required by the contract In the event of failure to pay any
laborer or mechanic, including any apprentice, trainee or
helper, employed or working on the site of the work, all or
part of the wages required by the contract, HUD or its
designee may, after written notice to the contractor,
sponsor, applicant, or owner, take such action as may be
necessary to cause the suspension of any further
payment, advance, or guarantee of funds until such
violations have ceased. HUD or its designee may, after
written notice to the contractor, disburse such amounts
withheld for and on account of the contractor or
subcontractor to the respective employees to whom they
are due. The Comptroller General shall make such
disbursements in the case of direct Davis-Bacon Act
contracts.

3. (i) Payrolls and basic records. Payrolls and basic
records relating thereto shall be maintained by the
contractor during the course of the work preserved for a
period of three years thereafter for all laborers and
mechanics working at the site of the work. Such records
shall contain the name, address, and social security
number of each such worker, his or her correct
classification, hourly rates of wages paid (including rates
of contributions or costs anticipated for bona fide fringe
benefits or cash equivalents thereof of the types described
in Section I(b)(2)(B) of the Davis-bacon Act), daily and
weekly number of hours worked, deductions made and
actual wages paid. Whenever the Secretary of Labor has
found under 29 CFR 5.5 (a)(1)(iv) that the wages of any
laborer or mechanic include the amount of any costs
reasonably anticipated in providing benefits under a plan
or program described in Section I(b)(2)(B) of the Davis-
Bacon Act, the contractor shall maintain records which
show that the commitment to provide such benefits is
enforceable, that the plan or program is financially
responsible, and that the plan or program has been

communicated in writing to the laborers or mechanics
affected, and records which show the costs anticipated or
the actual cost incurred in providing such benefits.
Contractors employing apprentices or trainees under
approved programs shall maintain written evidence of the
registration of apprenticeship programs and certification of
trainee programs, the registration of the apprentices and
trainees, and the ratios and wage rates prescribed in the
applicable programs. (Approved by the Office of
Management and Budget under OMB Control Numbers
1215-0140 and 1215-0017.)

(ii) (a) The contractor shall submit weekly for each week
in which any contract work is performed a copy of all
payrolls to HUD or its designee if the agency is a party to
the contract, but if the agency is not such a party, the
contractor will submit the payrolls to the applicant
sponsor, or owner, as the case may be, for transmission to
HUD or its designee. The payrolls submitted shall set out
accurately and completely all of the information required
to be maintained under 29 CFR 5.5(a)(3)(i) except that full
social security numbers and home addresses shall not be
included on weekly transmittals. Instead the payrolls shall
only need to include an individually identifying number for
each employee (e.g., the last four digits of the employee’s
social security number). The required weekly payroll
information may be submitted in any form desired.
Optional Form WH-347 is available for this purpose from
the Wage and Hour Division Web site at
http://www.dol.gov/esa/whd/forms/wh347instr.htm or its
successor site. The prime contractor is responsible for
the submission of copies of payrolls by all subcontractors.
Contractors and subcontractors shall maintain the full
social security number and current address of each
covered worker, and shall provide them upon request to
HUD or its designee if the agency is a party to the
contract, but if the agency is not such a party, the
contractor will submit the payrolls to the applicant
sponsor, or owner, as the case may be, for transmission to
HUD or its designee, the contractor, or the Wage and Hour
Division of the Department of Labor for purposes of an
investigation or audit of compliance with prevailing wage
requirements. It is not a violation of this subparagraph for
a prime contractor to require a subcontractor to provide
addresses and social security numbers to the prime
contractor for its own records, without weekly submission
to HUD or its designee. (Approved by the Office of
Management and Budget under OMB Control Number
1215-0149.)

(b) Each payroll submitted shall be accompanied by a
“Statement of Compliance,” signed by the contractor or
subcontractor or his or her agent who pays or supervises
the payment of the persons employed under the contract
and shall certify the following:

(1) That the payroll for the payroll period contains the
information required to be provided under 29 CFR 5.5
(a)(3)(ii), the appropriate information is being maintained
under 29 CFR 5.5(a)(3)(i), and that such information is
correct and complete;
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http://www.dol.gov/esa/whd/forms/wh347instr.htm�

(2) That each laborer or mechanic (including each helper,
apprentice, and trainee) employed on the contract during
the payroll period has been paid the full weekly wages
earned, without rebate, either directly or indirectly, and
that no deductions have been made either directly or
indirectly from the full wages earned, other than
permissible deductions as set forth in 29 CFR Part 3;

(3) That each laborer or mechanic has been paid not less
than the applicable wage rates and fringe benefits or cash
equivalents for the classification of work performed, as
specified in the applicable wage determination
incorporated into the contract.

(c) The weekly submission of a properly executed
certification set forth on the reverse side of Optional Form
WH-347 shall satisfy the requirement for submission of the
“Statement of Compliance” required by subparagraph
A.3.(ii)(b).

(d) The falsification of any of the above certifications may
subject the contractor or subcontractor to civil or criminal
prosecution under Section 1001 of Title 18 and Section
231 of Title 31 of the United States Code.

(iti)  The contractor or subcontractor shall make the
records required under subparagraph A.3.(i) available for
inspection, copying, or transcription by authorized
representatives of HUD or its designee or the Department
of Labor, and shall permit such representatives to
interview employees during working hours on the job. If
the contractor or subcontractor fails to submit the required
records or to make them available, HUD or its designee
may, after written notice to the contractor, sponsor,
applicant or owner, take such action as may be necessary
to cause the suspension of any further payment, advance,
or guarantee of funds. Furthermore, failure to submit the
required records upon request or to make such records
available may be grounds for debarment action pursuant to
29 CFR 5.12.

4. Apprentices and Trainees.

(i) Apprentices. Apprentices will be permitted to work at
less than the predetermined rate for the work they
performed when they are employed pursuant to and
individually registered in a bona fide apprenticeship
program registered with the U.S. Department of Labor,
Employment and Training Administration, Office of
Apprenticeship Training, Employer and Labor Services, or
with a State Apprenticeship Agency recognized by the
Office, or if a person is employed in his or her first 90
days of probationary employment as an apprentice in such
an apprenticeship program, who is not individually
registered in the program, but who has been certified by
the Office of Apprenticeship Training, Employer and Labor
Services or a State Apprenticeship Agency (where
appropriate) to be eligible for probationary employment as
an apprentice. The allowable ratio of apprentices to
journeymen on the job site in any craft classification shall
not be greater than the ratio permitted to the contractor as
to the entire work force under the registered program. Any
worker listed on a payroll at an apprentice wage rate, who

is not registered or otherwise employed as stated above,
shall be paid not less than the applicable wage rate on the
wage determination for the classification of work actually
performed. In addition, any apprentice performing work on
the job site in excess of the ratio permitted under the
registered program shall be paid not less than the
applicable wage rate on the wage determination for the
work actually performed. Where a contractor is performing
construction on a project in a locality other than that in
which its program is registered, the ratios and wage rates
(expressed in percentages of the journeyman’s hourly
rate) specified in the contractor’'s or subcontractor's
registered program shall be observed. Every apprentice
must be paid at not less than the rate specified in the
registered program for the apprentice’s level of progress,
expressed as a percentage of the journeymen hourly rate
specified in the applicable wage determination.
Apprentices shall be paid fringe benefits in accordance
with the provisions of the apprenticeship program. If the
apprenticeship program does not specify fringe benefits,
apprentices must be paid the full amount of fringe benefits
listed on the wage determination for the applicable
classification. If the Administrator determines that a
different practice prevails for the applicable apprentice
classification, fringes shall be paid in accordance with that
determination. In the event the Office of Apprenticeship
Training, Employer and Labor Services, or a State
Apprenticeship Agency recognized by the Office,
withdraws approval of an apprenticeship program, the
contractor will no longer be permitted to utilize
apprentices at less than the applicable predetermined rate
for the work performed until an acceptable program is
approved.

(itf) Trainees. Except as provided in 29 CFR 5.16,
trainees will not be permitted to work at less than the
predetermined rate for the work performed unless they are
employed pursuant ‘,to and individually registered in a
program which has received prior approval, evidenced by
formal certification by the U.S. Department of Labor,
Employment and Training Administration. The ratio of
trainees to journeymen on the job site shall not be greater
than permitted under the plan approved by the
Employment and Training Administration. Every trainee
must be paid at not less than the rate specified in the
approved program for the trainee’'s level of progress,
expressed as a percentage of the journeyman hourly rate
specified in the applicable wage determination. Trainees
shall be paid fringe benefits in accordance with the
provisions of the trainee program. If the trainee program
does not mention fringe benefits, trainees shall be paid
the full amount of fringe benefits listed on the wage
determination unless the Administrator of the Wage and
Hour Division determines that there is an apprenticeship
program associated with the corresponding journeyman
wage rate on the wage determination which provides for
less than full fringe benefits for apprentices. Any
employee listed on the payroll at a trainee rate who is not
registered and participating in a training plan approved by
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the Employment and Training Administration shall be paid
not less than the applicable wage rate on the wage
determination for the work actually performed. In addition,
any trainee performing work on the job site in excess of
the ratio permitted under the registered program shall be
paid not less than the applicable wage rate on the wage
determination for the work actually performed. In the
event the Employment and Training Administration
withdraws approval of a training program, the contractor
will no longer be permitted to utilize trainees at less than
the applicable predetermined rate for the work performed
until an acceptable program is approved.

(iii) Equal employment opportunity. The utilization of
apprentices, trainees and journeymen under 29 CFR Part 5
shall be in conformity with the equal employment
opportunity requirements of Executive Order 11246, as
amended, and 29 CFR Part 30.

5. Compliance with Copeland Act requirements. The
contractor shall comply with the requirements of 29 CFR
Part 3 which are incorporated by reference in this contract

6. Subcontracts. The contractor or subcontractor will
insert in any subcontracts the clauses contained in
subparagraphs 1 through 11 in this paragraph A and such
other clauses as HUD or its designee may by appropriate
instructions require, and a copy of the applicable
prevailing wage decision, and also a clause requiring the
subcontractors to include these clauses in any lower tier
subcontracts. The prime contractor shall be responsible
for the compliance by any subcontractor or lower tier
subcontractor with all the contract clauses in this
paragraph.

7. Contract termination; debarment. A breach of the
contract clauses in 29 CFR 5.5 may be grounds for
termination of the contract and for debarment as a
contractor and a subcontractor as provided in 29 CFR
5.12.

8. Compliance with Davis-Bacon and Related Act Requirements.
All rulings and interpretations of the Davis-Bacon and
Related Acts contained in 29 CFR Parts 1, 3, and 5 are
herein incorporated by reference in this contract

9. Disputes concerning labor standards. Disputes
arising out of the labor standards provisions of this
contract shall not be subject to the general disputes
clause of this contract. Such disputes shall be resolved in
accordance with the procedures of the Department of
Labor set forth in 29 CFR Parts 5, 6, and 7. Disputes
within the meaning of this clause include disputes between
the contractor (or any of its subcontractors) and HUD or
its designee, the U.S. Department of Labor, or the
employees or their representatives.

10. (i) Certification of Eligibility. By entering into this
contract the contractor certifies that neither it (nor he or
she) nor any person or firm who has an interest in the
contractor’'s firm is a person or firm ineligible to be
awarded Government contracts by virtue of Section 3(a) of
the Davis-Bacon Act or 29 CFR 5.12(a)(1) or to be

awarded HUD contracts or participate in HUD programs
pursuant to 24 CFR Part 24.

(ii) No part of this contract shall be subcontracted to any
person or firm ineligible for award of a Government
contract by virtue of Section 3(a) of the Davis-Bacon Act
or 29 CFR 5.12(a)(1) or to be awarded HUD contracts or
participate in HUD programs pursuant to 24 CFR Part 24.

(iti) The penalty for making false statements is prescribed
in the U.S. Criminal Code, 18 U.S.C. 1001. Additionally,
U.S. Criminal Code, Section 1 01 0, Title 18, U.S.C.,
“Federal Housing Administration transactions”, provides in
part: “Whoever, for the purpose of . . . influencing in any
way the action of such Administration..... makes, utters or
publishes any statement knowing the same to be false.....
shall be fined not more than $5,000 or imprisoned not
more than two years, or both.”

11. Complaints, Proceedings, or Testimony by
Employees. No laborer or mechanic to whom the wage,
salary, or other labor standards provisions of this Contract
are applicable shall be discharged or in any other manner
discriminated against by the Contractor or any
subcontractor because such employee has filed any
complaint or instituted or caused to be instituted any
proceeding or has testified or is about to testify in any
proceeding under or relating to the labor standards
applicable under this Contract to his employer.

B. Contract Work Hours and Safety Standards Act. The
provisions of this paragraph B are applicable where the amount of the
prime contract exceeds $100,000. As used in this paragraph, the
terms “laborers” and “mechanics” include watchmen and guards.

(1) Overtime requirements. No contractor or subcontractor
contracting for any part of the contract work which may require or
involve the employment of laborers or mechanics shall require or
permit any such laborer or mechanic in any workweek in which the
individual is employed on such work to work in excess of 40 hours in
such workweek unless such laborer or mechanic receives
compensation at a rate not less than one and one-half times the basic
rate of pay for all hours worked in excess of 40 hours in such
workweek.

(2) Violation; liability for unpaid wages; liquidated
damages. In the event of any violation of the clause set
forth in subparagraph (1) of this paragraph, the contractor
and any subcontractor responsible therefor shall be liable
for the unpaid wages. In addition, such contractor and
subcontractor shall be liable to the United States (in the
case of work done under contract for the District of
Columbia or a territory, to such District or to such
territory), for liquidated damages. Such liquidated
damages shall be computed with respect to each individual
laborer or mechanic, including watchmen and guards,
employed in violation of the clause set forth in
subparagraph (1) of this paragraph, in the sum of $10 for each
calendar day on which such individual was required or permitted to
work in excess of the standard workweek of 40 hours without payment
of the overtime wages required by the clause set forth in sub
paragraph (1) of this paragraph.
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(3) Withholding for unpaid wages and liquidated
damages. HUD or its designee shall upon its own action
or upon written request of an authorized representative of
the Department of Labor withhold or cause to be withheld,
from any moneys payable on account of work performed by
the contractor or subcontractor under any such contract or
any other Federal contract with the same prime contract,
or any other Federally-assisted contract subject to the
Contract Work Hours and Safety Standards Act which is
held by the same prime contractor such sums as may be
determined to be necessary to satisfy any liabilities of
such contractor or subcontractor for unpaid wages and
liquidated damages as provided in the clause set forth in
subparagraph (2) of this paragraph.

(4) Subcontracts. The contractor or subcontractor shall
insert in any subcontracts the clauses set forth in
subparagraph (1) through (4) of this paragraph and also a
clause requiring the subcontractors to include these
clauses in any lower tier subcontracts. The prime
contractor shall be responsible for compliance by any
subcontractor or lower tier subcontractor with the clauses
set forth in subparagraphs (1) through (4) of this
paragraph.

C. Health and Safety. The provisions of this paragraph C are
applicable where the amount of the prime contract exceeds $100,000.

(1) No laborer or mechanic shall be required to work in
surroundings or under working conditions which are
unsanitary, hazardous, or dangerous to his health and
safety as determined under construction safety and health
standards promulgated by the Secretary of Labor by
regulation.

(2) The Contractor shall comply with all regulations
issued by the Secretary of Labor pursuant to Title 29 Part
1926 and failure to comply may result in imposition of
sanctions pursuant to the Contract Work Hours and Safety
Standards Act, (Public Law 91-54, 83 Stat 96). 40 USC
3701 et seq.

(3) The contractor shall include the provisions of this
paragraph in every subcontract so that such provisions will
be binding on each subcontractor. The contractor shall
take such action with respect to any subcontractor as the
Secretary of Housing and Urban Development or the
Secretary of Labor shall direct as a means of enforcing
such provisions.
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U.S. Department of Labor PAYROLL *

Wage and Hour Division (For Contractor's Optional Use; See Instructions at www.dol.gov/whd/forms/wh347instr.htm) 1.8, Wame and Hour Divicion

Persons are not required to respond to the collection of information unless it displays a currently valid OMB control number. Rev. Dec. 2008
NAME OF CONTRACTOR [_] OR SUBCONTRACTOR [] ADDRESS OMB No.: 1235-0008
Expires: 01/31/2015

PAYROLL NO. FOR WEEK ENDING PROJECT AND LOCATION PROJECT OR CONTRACT NO.

(1) (3) (4) DAY AND DATE (5) (6) 7) 9)

B

(8)
DEDUCTIONS
NET
GROSS WITH- WAGES

WORK TOTAL RATE AMOUNT HOLDING TOTAL PAID
CLASSIFICATION HOURS WORKED EACH DAY HOURS OF PAY EARNED FICA TAX OTHER  [DEDUCTIONS| FOR WEEK

NAME AND INDIVIDUAL IDENTIFYING NUMBER
(e.g., LAST FOUR DIGITS OF SOCIAL SECURITY
NUMBER) OF WORKER

OT.OR ST.

WITHHOLDING
EXEMPTIONS

NO. OF

o

While completion of Form WH-347 is optional, it is mandatory for covered contractors and subcontractors performing work on Federally financed or assisted construction contracts to respond to the information collection contained in 29 C.F.R. §§ 3.3, 5.5(a). The Copeland Act
(40 U.S.C. § 3145) contractors and subcontractors performing work on Federally financed or assisted construction contracts to "furnish weekly a statement with respect to the wages paid each employee during the preceding week." U.S. Department of Labor (DOL) regulations at

29 C.F.R. § 5.5(a)(3)(ii) require contractors to submit weekly a copy of all payrolls to the Federal agency contracting for or financing the construction project, accompanied by a signed "Statement of Compliance" indicating that the payrolls are correct and complete and that each laborer
or mechanic has been paid not less than the proper Davis-Bacon prevailing wage rate for the work performed. DOL and federal contracting agencies receiving this information review the information to determine that employees have received legally required wages and fringe benefits.

Public Burden Statement

We estimate that is will take an average of 55 minutes to complete this collection, including time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. If you have
any comments regarding these estimates or any other aspect of this collection, including suggestions for reducing this burden, send them to the Administrator, Wage and Hour Division, U.S. Department of Labor, Room S3502, 200 Constitution Avenue, N.W.
Washington, D.C. 20210

(over)
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Date

(Name of Signatory Party) (Title)

do hereby state:
(1) That | pay or supervise the payment of the persons employed by

on the

(Contractor or Subcontractor)

; that during the payroll period commencing on the

(Building or Work)
day of , , and ending the day of , ,

all persons employed on said project have been paid the full weekly wages earned, that no rebates have
been or will be made either directly or indirectly to or on behalf of said

from the full

(Contractor or Subcontractor)

weekly wages earned by any person and that no deductions have been made either directly or indirectly

from the full wages earned by any person, other than permissible deductions as defined in Regulations, Part
3 (29 C.F.R. Subtitle A), issued by the Secretary of Labor under the Copeland Act, as amended (48 Stat. 948,
63 Stat. 108, 72 Stat. 967; 76 Stat. 357; 40 U.S.C. § 3145), and described below:

(2) That any payrolls otherwise under this contract required to be submitted for the above period are
correct and complete; that the wage rates for laborers or mechanics contained therein are not less than the
applicable wage rates contained in any wage determination incorporated into the contract; that the classifications
set forth therein for each laborer or mechanic conform with the work he performed.

(3) That any apprentices employed in the above period are duly registered in a bona fide apprenticeship
program registered with a State apprenticeship agency recognized by the Bureau of Apprenticeship and
Training, United States Department of Labor, or if no such recognized agency exists in a State, are registered
with the Bureau of Apprenticeship and Training, United States Department of Labor.

(4) That:
(a) WHERE FRINGE BENEFITS ARE PAID TO APPROVED PLANS, FUNDS, OR PROGRAMS

|

— in addition to the basic hourly wage rates paid to each laborer or mechanic listed in
the above referenced payroll, payments of fringe benefits as listed in the contract
have been or will be made to appropriate programs for the benefit of such employees,
except as noted in section 4(c) below.

(b) WHERE FRINGE BENEFITS ARE PAID IN CASH

|:| — Each laborer or mechanic listed in the above referenced payroll has been paid,
as indicated on the payroll, an amount not less than the sum of the applicable
basic hourly wage rate plus the amount of the required fringe benefits as listed
in the contract, except as noted in section 4(c) below.

(c) EXCEPTIONS

EXCEPTION (CRAFT) EXPLANATION

REMARKS:

NAME AND TITLE SIGNATURE

THE WILLFUL FALSIFICATION OF ANY OF THE ABOVE STATEMENTS MAY SUBJECT THE CONTRACTOR OR
SUBCONTRACTOR TO CIVIL OR CRIMINAL PROSECUTION. SEE SECTION 1001 OF TITLE 18 AND SECTION 231 OF TITLE
31 OF THE UNITED STATES CODE.
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Waltham Library Boiler Replacement 100%CD
City of Waltham 6/9/17

SECTION 01230 - ALTERNATES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section includes administrative and procedural requirements for alternates.
1.3 DEFINITIONS
A Alternate: An amount proposed by bidders and stated on the Bid Form for certain work

defined in the bidding requirements that may be added to or deducted from the base bid
amount if Owner decides to accept a corresponding change either in the amount of
construction to be completed or in the products, materials, equipment, systems, or installation
methods described in the Contract Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the
Agreement.
2. The cost or credit for each alternate is the net addition to or deduction from the

Contract Sum to incorporate alternate into the Work. No other adjustments are made to
the Contract Sum.

14 PROCEDURES

A Coordination: Revise or adjust affected adjacent work as necessary to completely integrate
work of the alternate into Project.

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar
items incidental to or required for a complete installation whether or not indicated as
part of alternate.

B. Notification: Immediately following award of the Contract, notify each party involved, in
writing, of the status of each alternate. Indicate if alternates have been accepted, rejected, or
deferred for later consideration. Include a complete description of negotiated revisions to
alternates.

C. Execute accepted alternates under the same conditions as other work of the Contract.

NV5 Project No. 701103.00 ALTERNATES 012300-1



Waltham Library Boiler Replacement 100%CD
City of Waltham 6/9/17

D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections
referenced in schedule contain requirements for materials necessary to achieve the work
described under each alternate.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES
A. Alternate No. 1: Complete Boiler Replacement.
1. Base Bid: Installation of a single new boiler as indicated on sheet M100.
2. Alternate: Installation of two new boilers and demolition of the existing boiler as

indicated on sheet M200.

END OF SECTION 01230
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Waltham Library Boiler Replacement

City of Waltham

SECTION 012500 - SUBSTITUTION PROCEDURES

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes administrative and procedural requirements for substitutions.

Related Requirements:

1. Section 012100 "Allowances" for products selected under an allowance.
2. Section 012300 "Alternates" for products selected under an alternate.
3. Section 016000 "Product Requirements" for requirements for submitting comparable

product submittals for products by listed manufacturers.

DEFINITIONS

Substitutions: Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.

1. Substitutions for Cause: Changes proposed by Contractor that are required due to
changed Project conditions, such as unavailability of product, regulatory changes, or
unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not
required in order to meet other Project requirements but may offer advantage to
Contractor or Owner.

ACTION SUBMITTALS

Substitution Requests: Submit three copies of each request for consideration. Identify
product or fabrication or installation method to be replaced. Include Specification Section
number and title and Drawing numbers and titles.

1. Substitution Request Form: Use CSI Form 13.1A.
2. Documentation: Show compliance with requirements for substitutions and the
following, as applicable:

a. Statement indicating why specified product or fabrication or installation cannot
be provided, if applicable.
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b. Coordination information, including a list of changes or revisions needed to other
parts of the Work and to construction performed by Owner and separate
contractors, that will be necessary to accommodate proposed substitution.

C. Detailed comparison of significant qualities of proposed substitution with those of
the Work specified. Include annotated copy of applicable Specification Section.
Significant qualities may include attributes such as performance, weight, size,
durability, visual effect, sustainable design characteristics, warranties, and specific
features and requirements indicated. Indicate deviations, if any, from the Work

specified.

d. Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

e. Samples, where applicable or requested.

f. Certificates and qualification data, where applicable or requested.

g. List of similar installations for completed projects with project names and
addresses and names and addresses of Engineers and owners.

h. Material test reports from a qualified testing agency indicating and interpreting

test results for compliance with requirements indicated.

i Research reports evidencing compliance with building code in effect for Project.

j- Detailed comparison of Contractor's construction schedule using proposed
substitution with products specified for the Work, including effect on the overall
Contract Time. If specified product or method of construction cannot be provided
within the Contract Time, include letter from manufacturer, on manufacturer's
letterhead, stating date of receipt of purchase order, lack of availability, or delays
in delivery.

k. Cost information, including a proposal of change, if any, in the Contract Sum.

l. Contractor's certification that proposed substitution complies with requirements
in the Contract Documents except as indicated in substitution request, is
compatible with related materials, and is appropriate for applications indicated.

m.  Contractor's waiver of rights to additional payment or time that may
subsequently become necessary because of failure of proposed substitution to
produce indicated results.

3. Engineer’s Action: If necessary, Engineer will request additional information or
documentation for evaluation within seven days of receipt of a request for substitution.
Engineer will notify Contractor of acceptance or rejection of proposed substitution
within 15 days of receipt of request, or seven days of receipt of additional information
or documentation, whichever is later.

a. Forms of Acceptance: Change Order, Construction Change Directive, or
Engineer's Supplemental Instructions for minor changes in the Work.
b. Use product specified if Engineer does not issue a decision on use of a proposed

substitution within time allocated.
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1.5 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed

1.6

PART 2 - PRODUCTS

2.1

NV5 Project No. 701103.00

substitution with related products and materials. Engage a qualified testing agency to perform
compatibility tests recommended by manufacturers.

PROCEDURES

Coordination: Revise or adjust affected work as necessary to integrate work of the approved
substitutions.

SUBSTITUTIONS

Substitutions for Cause: Submit requests for substitution immediately on discovery of need
for change, but not later than 15 days prior to time required for preparation and review of
related submittals.

1. Conditions: Engineer will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied, Engineer
will return requests without action, except to record noncompliance with these
requirements:

oo

Requested substitution is consistent with the Contract Documents and will
produce indicated results.

Requested substitution provides sustainable design characteristics that specified
product provided.

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's construction
schedule.

Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.
Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested
substitution has been coordinated with other portions of the Work, is uniform
and consistent, is compatible with other products, and is acceptable to all
contractors involved.

Substitutions for Convenience: Not allowed unless otherwise indicated.

Substitutions for Convenience: Engineer will consider requests for substitution if received
within 15 days after the Notice to Proceed. Requests received after that time may be
considered or rejected at discretion of Engineer.
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1. Conditions: Engineer will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied, Engineer
will return requests without action, except to record noncompliance with these
requirements:

a. Requested substitution offers Owner a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities
Owner must assume. Owner's additional responsibilities may include
compensation to Engineer for redesign and evaluation services, increased cost of
other construction by Owner, and similar considerations.

b. Requested substitution does not require extensive revisions to the Contract
Documents.

C. Requested substitution is consistent with the Contract Documents and will
produce indicated results.

d. Requested substitution provides sustainable design characteristics that specified
product provided.

e. Substitution request is fully documented and properly submitted.

f. Requested substitution will not adversely affect Contractor's construction
schedule.

g. Requested substitution has received necessary approvals of authorities having
jurisdiction.

h. Requested substitution is compatible with other portions of the Work.

i Requested substitution has been coordinated with other portions of the Work.

j. Requested substitution provides specified warranty.

k. If requested substitution involves more than one contractor, requested

substitution has been coordinated with other portions of the Work, is uniform
and consistent, is compatible with other products, and is acceptable to all
contractors involved.

PART 3 - EXECUTION (Not Used)

END OF SECTION 012500
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

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

B. Related Requirements:
1. Section 012500 "Substitution Procedures" for administrative procedures for handling
requests for substitutions made after the Contract award.
1.3 MINOR CHANGES IN THE WORK
A. Engineer will issue supplemental instructions authorizing minor changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710.
1.4 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Engineer will issue a detailed description of proposed
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If
necessary, the description will include supplemental or revised Drawings and Specifications.

1. Work Change Proposal Requests issued by Engineerare not instructions either to stop
work in progress or to execute the proposed change.
2. Within time specified in Proposal Request after receipt of Proposal Request, submit a

guotation estimating cost adjustments to the Contract Sum and the Contract Time
necessary to execute the change.

a. Include a list of quantities of products required or eliminated and unit costs, with
total amount of purchases and credits to be made. If requested, furnish survey
data to substantiate quantities.

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

C. Include costs of labor and supervision directly attributable to the change.

d. Include an updated Contractor's construction schedule that indicates the effect of

the change, including, but not limited to, changes in activity duration, start and
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finish times, and activity relationship. Use available total float before requesting
an extension of the Contract Time.
e. Quotation Form: Use forms acceptable to Engineer.

15

1.6

1.7

Contractor-Initiated Proposals: If latent or changed conditions require modifications to the
Contract, Contractor may initiate a claim by submitting a request for a change to Engineer.

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

2. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

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

4, Include costs of labor and supervision directly attributable to the change.

5. Include an updated Contractor's construction schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.
6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed
change requires substitution of one product or system for product or system specified.
7. Proposal Request Form: Use forms acceptable to Engineer.

ADMINISTRATIVE CHANGE ORDERS

Allowance Adjustment: See Section 012100 "Allowances" for administrative procedures for
preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs of
allowances.

Unit-Price Adjustment: See Section 012200 "Unit Prices" for administrative procedures for
preparation of Change Order Proposal for adjusting the Contract Sum to reflect measured
scope of unit-price work.

CHANGE ORDER PROCEDURES

On Owner's approval of a Work Change Proposal Request, Engineer will issue a Change Order
for signatures of Owner and Contractor on AIA Document G701.

CONSTRUCTION CHANGE DIRECTIVE

Construction Change Directive: Engineer may issue a Construction Change Directive on
AlA Document G714. Construction Change Directive instructs Contractor to proceed with a
change in the Work, for subsequent inclusion in a Change Order.
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1. Construction Change Directive contains a complete description of change in the Work. It
also designates method to be followed to determine change in the Contract Sum or the
Contract Time.

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

1. After completion of change, submit an itemized account and supporting data necessary
to substantiate cost and time adjustments to the Contract.

1.8 WORK CHANGE DIRECTIVE
A. Work Change Directive: Engineer may issue a Work Change Directive on EJCDC Document C-
940. Work Change Directive instructs Contractor to proceed with a change in the Work, for
subsequent inclusion in a Change Order.
1. Work Change Directive contains a complete description of change in the Work. It also
designates method to be followed to determine change in the Contract Sum or the

Contract Time.

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

1. After completion of change, submit an itemized account and supporting data necessary
to substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012600
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SECTION 012900 - PAYMENT PROCEDURES

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements necessary to prepare and
process Applications for Payment.

Related Requirements:

1. Section 012600 "Contract Modification Procedures” for administrative procedures for
handling changes to the Contract.

DEFINITIONS
Schedule of Values: A statement furnished by Contractor allocating portions of the Contract

Sum to various portions of the Work and used as the basis for reviewing Contractor's
Applications for Payment.

SCHEDULE OF VALUES

Coordination: Coordinate preparation of the schedule of values with preparation of
Contractor's construction schedule

1. Coordinate line items in the schedule of values with items required to be indicated as
separate activities in Contractor's construction schedule.
2. Submit the schedule of values to Engineer at earliest possible date, but no later than

seven days before the date scheduled for submittal of initial Applications for Payment.

Format and Content: Use Project Manual table of contents as a guide to establish line items for
the schedule of values. Provide at least one line item for each Specification Section.

1. Identification: Include the following Project identification on the schedule of values:
a. Project name and location.
b. Name of Engineer.
C. Engineer's Project number.
d. Contractor's name and address.

100%CD
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e. Date of submittal.
2. Arrange the schedule of values in tabular form, with separate columns to indicate the

1.5

following for each item listed:

Related Specification Section or Division.

Description of the Work.

Name of subcontractor.

Name of manufacturer or fabricator.

Name of supplier.

Change Orders (numbers) that affect value.

Dollar value of the following, as a percentage of the Contract Sum to nearest one-
hundredth percent, adjusted to total 100 percent. Round dollar amounts to whole
dollars, with total equal to Contract Sum.

™0 oo0 T

1) Labor.
2) Materials.
3) Equipment.

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports. Provide multiple line items
for principal subcontract amounts in excess of 5 percent of the Contract Sum.

4. Provide a separate line item in the schedule of values for each part of the Work where
Applications for Payment may include materials or equipment purchased or fabricated
and stored, but not yet installed.

a. Differentiate between items stored on-site and items stored off-site.
5. Overhead Costs: Include total cost and proportionate share of general overhead and
profit for each line item.

APPLICATIONS FOR PAYMENT

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

Payment Application Times: The date for each progress payment is indicated in the Agreement
between Owner and Contractor. The period of construction work covered by each Application
for Payment is the period indicated in the Agreement.

Application for Payment Forms: Use AIA Document G702 and AIA Document G703

1. Other Application for Payment forms proposed by the Contractor shall be acceptable to
Engineer and Owner. Submit forms for approval with initial submittal of schedule of
values.

Application Preparation: Complete every entry on form. Engineer will return incomplete
applications without action.
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1. Entries shall match data on the schedule of values and Contractor's construction
schedule. Use updated schedules if revisions were made.
2. Include amounts for work completed following previous Application for Payment,

whether or not payment has been received. Include only amounts for work completed
at time of Application for Payment.

3. Include amounts of Change Orders and Construction Change Directives issued before
last day of construction period covered by application.
4. Indicate separate amounts for work being carried out under Owner-requested project

acceleration.

E. Stored Materials: Include in Application for Payment amounts applied for materials or
equipment purchased or fabricated and stored, but not yet installed. Differentiate between
items stored on-site and items stored off-site.

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of
surety to payment for stored materials.
2. Provide supporting documentation that verifies amount requested, such as paid

invoices. Match amount requested with amounts indicated on documentation; do not
include overhead and profit on stored materials.

3. Provide summary documentation for stored materials indicating the following:
a. Value of materials previously stored and remaining stored as of date of previous
Applications for Payment.
b. Value of previously stored materials put in place after date of previous
Application for Payment and on or before date of current Application for
Payment.
C. Value of materials stored since date of previous Application for Payment and

remaining stored as of date of current Application for Payment.

F. Transmittal: Email the Application for Payment to Engineer by a method ensuring
receipt within 24 hours. One copy shall include waivers of lien and similar attachments if
required.

1. Transmit each copy with a transmittal form listing attachments and recording

appropriate information about application.

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

List of subcontractors.

Schedule of values.

Contractor's construction schedule (preliminary if not final).

Products list (preliminary if not final).

Sustainable design action plans, including preliminary project materials cost data.
Schedule of unit prices.

Submittal schedule (preliminary if not final).

List of Contractor's staff assignments.

List of Contractor's principal consultants.

Copies of building permits.
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11. Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

12. Initial progress report.

13.  Report of preconstruction conference.

14. Certificates of insurance and insurance policies.

15. Performance and payment bonds.

16. Data needed to acquire Owner's insurance.

H. Application for Payment at Substantial Completion: After Engineer issues the Certificate of
Substantial Completion, submit an Application for Payment showing 100 percent completion
for portion of the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete and a
statement showing an accounting of changes to the Contract Sum.
2. This application shall reflect Certificate(s) of Substantial Completion issued previously

for Owner occupancy of designated portions of the Work.

l. Final Payment Application: After completing Project closeout requirements, submit final
Application for Payment with releases and supporting documentation not previously
submitted and accepted, including, but not limited, to the following:

1. Evidence of completion of Project closeout requirements.

2. Insurance certificates for products and completed operations where required and proof
that taxes, fees, and similar obligations were paid.

Updated final statement, accounting for final changes to the Contract Sum.

AlA Document G706.

AlA Document G706A.

Evidence that claims have been settled.

Final meter readings for utilities, a measured record of stored fuel, and similar data as of
date of Substantial Completion or when Owner took possession of and assumed
responsibility for corresponding elements of the Work.

8. Final liquidated damages settlement statement.

Noukw

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012900
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

11

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

Related Requirements:

1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the
schedule of values.

2. Section 014000 "Quality Requirements" for submitting test and inspection reports, and
schedule of tests and inspections.

3. Section 017700 "Closeout Procedures" for submitting closeout submittals and
maintenance material submittals.

4, Section 017823 "Operation and Maintenance Data" for submitting operation and
maintenance manuals.

5. Section 017839 "Project Record Documents" for submitting record Drawings, record
Specifications, and record Product Data.

6. Section 017900 "Demonstration and Training" for submitting video recordings of

demonstration of equipment and training of Owner's personnel.

DEFINITIONS

Action Submittals: Written and graphic information and physical samples that require
Engineer's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."

Informational Submittals: Written and graphic information and physical samples that do not
require Engineer's responsive action. Submittals may be rejected for not complying with
requirements. Informational submittals are those submittals indicated in individual
Specification Sections as "informational submittals."

100%CD
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1.4 SUBMITTAL SCHEDULE
A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in

chronological order by dates required by construction schedule. Include time required for
review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include
additional time required for making corrections or revisions to submittals noted by Engineer
and additional time for handling and reviewing submittals required by those corrections.

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and
Contractor's construction schedule.
2. Initial Submittal: Submit concurrently with startup construction schedule. Include

submittals required during the first 60 days of construction. List those submittals
required to maintain orderly progress of the Work and those required early because of
long lead time for manufacture or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
construction schedule.

a. Submit revised submittal schedule to reflect changes in current status and timing
for submittals.

4. Format: Arrange the following information in a tabular format:
a. Scheduled date for first submittal.
b. Specification Section number and title.
C. Submittal Category: Action; informational.
d. Name of subcontractor.
e. Description of the Work covered.
f. Scheduled date for Engineer's final release or approval.

1.5 SUBMITTAL FORMATS
A. Submittal Information: Include the following information in each submittal:
1. Project name.
2. Date.
3. Name of Engineer.
4. Unique submittal number, including revision identifier. Include Specification Section

number with sequential alphanumeric identifier; and alphanumeric suffix for
resubmittals.
5. Category and type of submittal.

6. Submittal purpose and description.

7. Number and title of Specification Section, with paragraph number and generic name for
each of multiple items.

8. Drawing number and detail references, as appropriate.

9. Indication of full or partial submittal.

10. Location(s) where product is to be installed, as appropriate.
11. Other necessary identification.
12. Remarks.
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13. Signature of transmitter.
Options: Identify options requiring selection by Engineer.

Deviations and Additional Information: On each submittal, clearly indicate deviations from
requirements in the Contract Documents, including minor variations and limitations; include
relevant additional information and revisions, other than those requested by Engineer on
previous submittals. Indicate by highlighting on each submittal or noting on attached separate
sheet.

PDF Submittals: Prepare submittals as PDF package, incorporating complete information into
each PDF file. Name PDF file with submittal number.
SUBMITTAL PROCEDURES

Prepare and submit submittals required by individual Specification Sections. Types of
submittals are indicated in individual Specification Sections.

1. Email: Prepare submittals as PDF package, and transmit to Engineer by sending via
email. Include PDF transmittal form. Include information in email subject line as
requested by Engineer.

a. Engineer will return annotated file. Annotate and retain one copy of file as a
digital Project Record Document file.

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal
schedule.

3. Submit action submittals and informational submittals required by the same
Specification Section as separate packages under separate transmittals.

4. Coordinate transmittal of submittals for related parts of the Work specified in different

Sections so processing will not be delayed because of need to review submittals
concurrently for coordination.

a. Engineer reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

Processing Time: Allow time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on [Engineer's] [Construction Manager's] receipt of
submittal. No extension of the Contract Time will be authorized because of failure to transmit
submittals enough in advance of the Work to permit processing, including resubmittals.

100%CD
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1. Initial Review: Allow 7 days for initial review of each submittal. Allow additional time if
coordination with subsequent submittals is required. Engineer will advise Contractor
when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner
as initial submittal.

3. Resubmittal Review: Allow 7 days for review of each resubmittal.

D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block and clearly indicate extent of
revision.

3. Resubmit submittals until they are marked with approval notation from Engineer's

action stamp.

E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance
of construction activities. Show distribution on transmittal forms.

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final
action submittals that are marked with approval notation from Engineer's action stamp.
1.7 SUBMITTAL REQUIREMENTS

A. Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1. If information must be specially prepared for submittal because standard published data
are unsuitable for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:
a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
o Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.
4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams that show factory-installed wiring.
b. Printed performance curves.
C. Operational range diagrams.
d. Clearances required to other construction, if not indicated on accompanying Shop

Drawings.
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5. Submit Product Data before Shop Drawings, and before or concurrent with Samples.
B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base

Shop Drawings on reproductions of the Contract Documents or standard printed data.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:
a. Identification of products.
b. Schedules.
C. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.
C. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these

characteristics with other materials.

NV5 Project No.

Transmit Samples that contain multiple, related components such as accessories
together in one submittal package.

Identification: Permanently attach label on unexposed side of Samples that includes the
following:

Project name and submittal number.

Generic description of Sample.

Product name and name of manufacturer.

Sample source.

Number and title of applicable Specification Section.
Specification paragraph number and generic name of each item.

-0 oo T

Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample
characteristics, and identification information for record.

Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be
used to determine final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual
Specification Sections. Such Samples must be in an undamaged condition at time
of use.

Samples for Initial Selection: Submit manufacturer's color charts consisting of units or
sections of units showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit one full set(s) of available choices where color,
pattern, texture, or similar characteristics are required to be selected from
manufacturer's product line. Engineer] will return submittal with options
selected.
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D. Product Schedule: As required in individual Specification Sections, prepare a written summary

indicating types of products required for the Work and their intended location. Include the
following information in tabular form:

1. Type of product. Include unique identifier for each product indicated in the Contract
Documents or assigned by Contractor if none is indicated.

2. Manufacturer and product name, and model number if applicable.

3. Number and name of room or space.

4, Location within room or space.

Qualification Data: Prepare written information that demonstrates capabilities and experience
of firm or person. Include lists of completed projects with project names and addresses,
contact information of Engineers and owners, and other information specified.

Design Data: Prepare and submit written and graphic information indicating compliance with
indicated performance and design criteria in individual Specification Sections. Include list of
assumptions and summary of loads. Include load diagrams if applicable. Provide name and
version of software, if any, used for calculations. Number each page of submittal.

Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be
signed by an officer or other individual authorized to sign documents on behalf of that
entity. Provide a notarized signature where indicated.

2. Installer Certificates: Submit written statements on manufacturer's letterhead certifying
that Installer complies with requirements in the Contract Documents and, where
required, is authorized by manufacturer for this specific Project.

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

4, Material Certificates: Submit written statements on manufacturer's letterhead certifying
that material complies with requirements in the Contract Documents.

5. Product Certificates: Submit written statements on manufacturer's letterhead certifying
that product complies with requirements in the Contract Documents.

6. Welding Certificates: Prepare written certification that welding procedures and

personnel comply with requirements in the Contract Documents. Submit record of
Welding Procedure Specification and Procedure Qualification Record on AWS forms.
Include names of firms and personnel certified.

Test and Research Reports:

1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of compatibility tests
performed before installation of product. Include written recommendations for primers
and substrate preparation needed for adhesion.

2. Field Test Reports: Submit written reports indicating and interpreting results of field
tests performed either during installation of product or after product is installed in its
final location, for compliance with requirements in the Contract Documents.
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3. Material Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for
compliance with requirements in the Contract Documents.

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

5. Product Test Reports: Submit written reports indicating that current product produced
by manufacturer complies with requirements in the Contract Documents. Base reports
on evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

6. Research Reports: Submit written evidence, from a model code organization acceptable
to authorities having jurisdiction, that product complies with building code in effect for
Project. Include the following information:

Name of evaluation organization.
Date of evaluation.

Time period when report is in effect.
Product and manufacturers' names.
Description of product.

Test procedures and results.
Limitations of use.

@000 T

1.8 CONTRACTOR'S REVIEW

A. Action Submittals and Informational Submittals: Review each submittal and check for
coordination with other Work of the Contract and for compliance with the Contract
Documents. Note corrections and field dimensions. Mark with approval stamp before
submitting to Engineer.

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform
approval stamp. Include name of reviewer, date of Contractor's approval, and statement
certifying that submittal has been reviewed, checked, and approved for compliance with the
Contract Documents.

1. Engineer will not review submittals received from Contractor that do not have
Contractor's review and approval.

1.9 ENGINEER'S REVIEW
A Action Submittals: Engineer will review each submittal, indicate corrections or revisions
required.
1. PDF Submittals: Engineer will indicate, via markup on each submittal, the appropriate
action.
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B. Informational Submittals: Engineer will review each submittal and will not return it, or will
return it if it does not comply with requirements. Engineer will forward each submittal to
appropriate party.

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Engineer.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be
returned for resubmittal without review.

E. Engineer will return without review submittals received from sources other than Contractor.
F. Submittals not required by the Contract Documents will be returned by Engineer without
action.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

11

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for quality assurance and quality
control.

Testing and inspection services are required to verify compliance with requirements specified
or indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.

1. Specific quality-assurance and quality-control requirements for individual work results
are specified in their respective Specification Sections. Requirements in individual
Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract
Document requirements.

3. Requirements for Contractor to provide quality-assurance and quality-control services
required by Engineer, Owner or authorities having jurisdiction are not limited by
provisions of this Section.

4. Specific test and inspection requirements are not specified in this Section.

DEFINITIONS

Experienced: When used with an entity or individual, "experienced" unless otherwise further
described means having successfully completed a minimum of five previous projects similar in
nature, size, and extent to this Project; being familiar with special requirements indicated; and
having complied with requirements of authorities having jurisdiction.

Field Quality-Control Tests: Tests and inspections that are performed on-site for installation of
the Work and for completed Work.

Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction
operation, including installation, erection, application, assembly, and similar operations.

100%CD
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1. Use of trade-specific terminology in referring to a trade or entity does not require that
certain construction activities be performed by accredited or unionized individuals, or
that requirements specified apply exclusively to specific trade(s).

D. Product Tests: Tests and inspections that are performed by a nationally recognized testing
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency
qualified to conduct product testing and acceptable to authorities having jurisdiction, to
establish product performance and compliance with specified requirements.

E. Source Quality-Control Tests: Tests and inspections that are performed at the source; for
example, plant, mill, factory, or shop.

F. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing
laboratory shall mean the same as testing agency.

G. Quality-Assurance Services: Activities, actions, and procedures performed before and during
execution of the Work to guard against defects and deficiencies and substantiate that
proposed construction will comply with requirements.

H. Quality-Control Services: Tests, inspections, procedures, and related actions during and after
execution of the Work to evaluate that actual products incorporated into the Work and
completed construction comply with requirements. Contractor's quality-control services do
not include contract administration activities performed by Engineer.

1.4 CONFLICTING REQUIREMENTS

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or
requirements are specified and the standards or requirements establish different or conflicting
requirements for minimum quantities or quality levels, comply with the most stringent
requirement. Refer conflicting requirements that are different, but apparently equal, to
Engineer for direction before proceeding.

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

15 INFORMATIONAL SUBMITTALS

A Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and
responsibilities.

B. Qualification Data: For Contractor's quality-control personnel.
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C. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to

1.6

1.7

demonstrate their capabilities and experience. Include proof of qualifications in the form of a
recent report on the inspection of the testing agency by a recognized authority.

Reports: Prepare and submit certified written reports and documents as specified.

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

REPORTS AND DOCUMENTS

Manufacturer's Technical Representative's Field Reports: Prepare written information
documenting manufacturer's technical representative's tests and inspections specified in other
Sections. Include the following:

1. Name, address, telephone number, and email address of technical representative
making report.

2. Statement on condition of substrates and their acceptability for installation of product.

3. Statement that products at Project site comply with requirements.

4, Summary of installation procedures being followed, whether they comply with
requirements and, if not, what corrective action was taken.

5. Results of operational and other tests and a statement of whether observed
performance complies with requirements.

6. Statement whether conditions, products, and installation will affect warranty.

7. Other required items indicated in individual Specification Sections.

Factory-Authorized Service Representative's Reports: Prepare written information
documenting manufacturer's factory-authorized service representative's tests and inspections
specified in other Sections. Include the following:

1. Name, address, telephone number, and email address of factory-authorized service
representative making report.

2. Statement that equipment complies with requirements.

3. Results of operational and other tests and a statement of whether observed
performance complies with requirements.

4, Statement whether conditions, products, and installation will affect warranty.

5. Other required items indicated in individual Specification Sections.

QUALITY ASSURANCE

General: Qualifications paragraphs in this article establish the minimum qualification levels
required; individual Specification Sections specify additional requirements.

Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar
to those indicated for this Project and with a record of successful in-service performance, as
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well as sufficient production capacity to produce required units. As applicable, procure
products from manufacturers able to meet qualification requirements, warranty requirements,
and technical or factory-authorized service representative requirements.

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated
for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or
assembling work similar in material, design, and extent to that indicated for this Project,
whose work has resulted in construction with a record of successful in-service performance.

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those
performed for installations of the system, assembly, or product that are similar in material,
design, and extent to those indicated for this Project.

F. Manufacturer's Technical Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to observe and inspect
installation of manufacturer's products that are similar in material, design, and extent to those
indicated for this Project.

G. Factory-Authorized Service Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect installation of
manufacturer's products that are similar in material, design, and extent to those indicated for
this Project.

1.8 QUALITY CONTROL

A. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality-control activities, whether specified or
not, to verify and document that the Work complies with requirements.

1. Unless otherwise indicated, provide quality-control services specified and those
required by authorities having jurisdiction. Perform quality-control services required of
Contractor by authorities having jurisdiction, whether specified or not.

2. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspection will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality-control service.

4. Testing and inspection requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

5. Submit additional copies of each written report directly to authorities having

jurisdiction, when they so direct.
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B. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's

responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

Manufacturer's Field Services: Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
service connections. Report results in writing as specified in Section 013300 "Submittal
Procedures."

Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical
representative to observe and inspect the Work. Manufacturer's technical representative's
services include participation in preinstallation conferences, examination of substrates and
conditions, verification of materials, observation of Installer activities, inspection of completed
portions of the Work, and submittal of written reports.

Associated Contractor Services: Cooperate with agencies and representatives performing
required tests, inspections, and similar quality-control services, and provide reasonable
auxiliary services as requested. Notify agency sufficiently in advance of operations to permit
assignment of personnel. Provide the following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Adequate quantities of representative samples of materials that require testing and
inspection. Assist agency in obtaining samples.

4. Facilities for storage and field curing of test samples.

5. Preliminary design mix proposed for use for material mixes that require control by
testing agency.

6. Security and protection for samples and for testing and inspection equipment at Project
site.

Coordination: Coordinate sequence of activities to accommodate required quality-assurance
and quality-control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspection.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A.

TEST AND INSPECTION LOG
Test and Inspection Log: Prepare a record of tests and inspections. Include the following:

1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
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3. Date test or inspection results were transmitted to Engineer.
4. Identification of testing agency or special inspector conducting test or inspection.
B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test

and inspection log for Engineer's reference during normal working hours.

1. Submit log at Project closeout as part of Project Record Documents.
3.2 REPAIR AND PROTECTION
A. General: On completion of testing, inspection, sample taking, and similar services, repair

damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other
Specification Sections or matching existing substrates and finishes. Restore patched
areas and extend restoration into adjoining areas with durable seams that are as
invisible as possible. Comply with the Contract Document requirements for cutting and
patching in Section 017300 "Execution."

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION 014000
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes general administrative and procedural requirements governing execution of
the Work including, but not limited to, the following:

Construction layout.

Field engineering and surveying.
Installation of the Work.

Cutting and patching.

Coordination of Owner-installed products.
Progress cleaning.

Starting and adjusting.

Protection of installed construction.

PN R WNRE

B. Related Requirements:

1. Section 013300 "Submittal Procedures" for submitting surveys.

2. Section 017700 "Closeout Procedures" for submitting final property survey with Project
Record Documents, recording of Owner-accepted deviations from indicated lines and
levels, and final cleaning.

3. Section 024119 "Selective Demolition" for demolition and removal of selected portions
of the building.

1.3 DEFINITIONS
A. Cutting: Removal of in-place construction necessary to permit installation or performance of
other work.
B. Patching: Fitting and repair work required to restore construction to original conditions after

installation of other work.

1.4 QUALITY ASSURANCE

A Cutting and Patching: Comply with requirements for and limitations on cutting and patching of
construction elements.
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B.

1.

Structural Elements: When cutting and patching structural elements, notify Engineer of
locations and details of cutting and await directions from Engineer before proceeding.
Shore, brace, and support structural elements during cutting and patching. Do not cut
and patch structural elements in a manner that could change their load-carrying
capacity or increase deflection

Operational Elements: Do not cut and patch operating elements and related
components in a manner that results in reducing their capacity to perform as intended
or that results in increased maintenance or decreased operational life or safety.

Other Construction Elements: Do not cut and patch other construction elements or
components in @ manner that could change their load-carrying capacity, that results in
reducing their capacity to perform as intended, or that results in increased maintenance
or decreased operational life or safety

Visual Elements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch exposed construction in a
manner that would, in Engineer's opinion, reduce the building's aesthetic qualities.
Remove and replace construction that has been cut and patched in a visually
unsatisfactory manner.

Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written
recommendations and instructions for installation of products and equipment.

PART 2 - PRODUCTS

2.1

MATERIALS

General: Comply with requirements specified in other Sections.

In-Place Materials: Use materials for patching identical to in-place materials. For exposed

surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent

possible.

1.

If identical materials are unavailable or cannot be used, use materials that, when
installed, will provide a match acceptable to Engineer for the visual and functional
performance of in-place materials.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examination and Acceptance of Conditions: Before proceeding with each component of the

Work, examine substrates, areas, and conditions, with Installer or Applicator present where
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3.2

3.3

indicated, for compliance with requirements for installation tolerances and other conditions
affecting performance. Record observations.

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of
connections before equipment and fixture installation.
2. Examine walls, floors, and roofs for suitable conditions where products and systems are

to be installed.
3. Verify compatibility with and suitability of substrates, including compatibility with
existing finishes or primers.

Written Report: Where a written report listing conditions detrimental to performance of the
Work is required by other Sections, include the following:

Description of the Work.

List of detrimental conditions, including substrates.
List of unacceptable installation tolerances.
Recommended corrections.

PwnNE

Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding
with the Work indicates acceptance of surfaces and conditions.

PREPARATION

Existing Utility Information: Furnish information to Owner that is necessary to adjust, move, or
relocate existing utility structures, utility poles, lines, services, or other utility appurtenances
located in or affected by construction. Coordinate with authorities having jurisdiction.

Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit
to other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

Space Requirements:  Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions outside the control
of Contractor, submit a request for information to Engineer according to requirements in
Section 013100 "Project Management and Coordination."

INSTALLATION

General: Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.

100%CD
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2. Where space is limited, install components to maximize space available for maintenance
and ease of removal for replacement.
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches

in unoccupied spaces.

B. Comply with manufacturer's written instructions and recommendations for installing products
in applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations
or loading in excess of that expected during normal conditions of occupancy.

E. Sequence the Work and allow adequate clearances to accommodate movement of
construction items on site and placement in permanent locations.

F. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

G. Templates: Obtain and distribute to the parties involved templates for work specified to be
factory prepared and field installed. Check Shop Drawings of other work to confirm that
adequate provisions are made for locating and installing products to comply with indicated
requirements.

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate
size and number to securely anchor each component in place, accurately located and aligned
with other portions of the Work. Where size and type of attachments are not indicated, verify
size and type required for load conditions.

1. Mounting Heights: Where mounting heights are not indicated, mount components at
heights directed by Engineer.

2. Allow for building movement, including thermal expansion and contraction.

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts,
and items with integral anchors, that are to be embedded in concrete or masonry.
Deliver such items to Project site in time for installation.

I Joints: Make joints of uniform width. Where joint locations in exposed work are not
indicated, arrange joints for the best visual effect. Fit exposed connections together to form

hairline joints.

J. Hazardous Materials: Use products, cleaners, and installation materials that are not
considered hazardous.
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3.4 CUTTING AND PATCHING

A.

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

1. Cut in-place construction to provide for installation of other components or
performance of other construction, and subsequently patch as required to restore
surfaces to their original condition.

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with
materials so as not to void existing warranties.

Temporary Support: Provide temporary support of work to be cut.

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

Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of
free passage to adjoining areas is unavoidable, coordinate cutting and patching according to
requirements in Section 011000 "Summary."

Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems
are required to be removed, relocated, or abandoned, bypass such services/systems before
cutting to minimize interruption to occupied areas.

Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.

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

in use.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.

3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a
diamond-core drill.

4, Excavating and Backfilling: Comply with requirements in applicable Sections where
required by cutting and patching operations.

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be

removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent
entrance of moisture or other foreign matter after cutting.
6. Proceed with patching after construction operations requiring cutting are complete.

Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other work. Patch with durable seams that are as invisible as
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practicable. Provide materials and comply with installation requirements specified in other
Sections, where applicable.

1. Inspection: Where feasible, test and inspect patched areas after completion to
demonstrate physical integrity of installation.
2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish

restoration into retained adjoining construction in a manner that will minimize evidence
of patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.
b. Restore damaged pipe covering to its original condition.
3. Floors and Walls: Where walls or partitions that are removed extend one finished area

into another, patch and repair floor and wall surfaces in the new space. Provide an even
surface of uniform finish, color, texture, and appearance. Remove in-place floor and
wall coverings and replace with new materials, if necessary, to achieve uniform color
and appearance.

a. Where patching occurs in a painted surface, prepare substrate and apply primer
and intermediate paint coats appropriate for substrate over the patch, and apply
final paint coat over entire unbroken surface containing the patch. Provide
additional coats until patch blends with adjacent surfaces.

4, Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition and ensures thermal and moisture integrity of building
enclosure.

l. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint,
mortar, oils, putty, and similar materials from adjacent finished surfaces.

3.5 PROGRESS CLEANING

A. General: Clean Project site and work areas daily, including common areas. Enforce
requirements strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and
debris.

2. Do not hold waste materials more than seven days during normal weather or three days
if the temperature is expected to rise above 80 deg F.

3. Containerize hazardous and unsanitary waste materials separately from other waste.

Mark containers appropriately and dispose of legally, according to regulations.
a. Use containers intended for holding waste materials of type to be stored.

B. Site: Maintain Project site free of waste materials and debris.
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C. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the
entire work area, as appropriate.

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed

surfaces.
E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to

ensure freedom from damage and deterioration at time of Substantial Completion.

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials
down sewers or into waterways. Comply with waste disposal requirements in Section 017419
"Construction Waste Management and Disposal."

H. During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection
from damage or deterioration at Substantial Completion.

l. Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to
ensure operability without damaging effects.

J. Limiting Exposures: Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period.

3.6 STARTING AND ADJUSTING

A. Coordinate startup and adjusting of equipment and operating components with requirements
in Section 019113 "General Commissioning Requirements."

B. Start equipment and operating components to confirm proper operation. Remove
malfunctioning units, replace with new units, and retest.

C. Adjust equipment for proper operation. Adjust operating components for proper operation
without binding.

D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties.
Replace damaged and malfunctioning controls and equipment.
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E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000
"Quality Requirements."

F. Start and Re-Calibrate the system for optimal performance at the beginning of the heating
season
3.7 PROTECTION OF INSTALLED CONSTRUCTION
A. Provide final protection and maintain conditions that ensure installed Work is without damage

or deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION 017300
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for the following:

1. Recycling nonhazardous demolition and construction waste.
2. Disposing of nonhazardous demolition and construction waste.
DEFINITIONS

Construction Waste: Building, structure, and site improvement materials and other solid waste
resulting from construction, remodeling, renovation, or repair operations. Construction waste
includes packaging.

Demolition Waste: Building, structure, and site improvement materials resulting from
demolition operations.

Disposal: Removal of demolition or construction waste and subsequent salvage, sale, recycling,
or deposit in landfill, incinerator acceptable to authorities having jurisdiction, or designated
spoil areas on Owner’s property.

Recycle: Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.
MATERIALS OWNERSHIP

Unless otherwise indicated, demolition and construction waste becomes property of
Contractor.

Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones
and their contents, commemorative plaques and tablets, and other items of interest or value
to Owner that may be uncovered during demolition remain the property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
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1.5 QUALITY ASSURANCE
A. Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification
program.
B. Regulatory Requirements: Comply with transportation and disposal regulations of authorities

having jurisdiction.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Use all reasonable means to divert construction and demolition waste from landfills and
incinerators. Facilitate recycling and salvage of materials.

PART 3 - EXECUTION

3.1 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
A. General: Recycle paper and beverage containers used by on-site workers.
B. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received for

recycling waste materials shall accrue to Contractor.

C. Preparation of Waste: Prepare and maintain recyclable waste materials according to recycling
or reuse facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum
contamination, and other substances deleterious to the recycling process.

3.2 RECYCLING DEMOLITION WASTE

A. Wood Materials: Sort and stack members according to size, type, and length. Separate lumber,
engineered wood products, panel products, and treated wood materials.

B. Metals: Separate metals by type.

1. Structural Steel: Stack members according to size, type of member, and length.
2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

C. Piping: Reduce piping to straight lengths and store by material and size. Separate supports,
hangers, valves, sprinklers, and other components by material and size.

D. Conduit: Reduce conduit to straight lengths and store by material and size.
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33 RECYCLING CONSTRUCTION WASTE

A Packaging:

1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry
location.

2. Polystyrene Packaging: Separate and bag materials.

3. Pallets: As much as possible, require deliveries using pallets to remove pallets from

Project site. For pallets that remain on-site, break down pallets into component wood
pieces and comply with requirements for recycling wood.

4. Crates: Break down crates into component wood pieces and comply with requirements
for recycling wood.

B. Wood Materials:

1. Clean Cut-Offs of Lumber: Grind or chip into small pieces.
2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.
C. Paint: Seal containers and store by type.
34 DISPOSAL OF WASTE
A General: Except for items or materials to be recycled, remove waste materials from Project
site and legally dispose of them in a landfill or incinerator acceptable to authorities having
jurisdiction.
1. Except as otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.
B. General: Except for items or materials to be salvaged or recycled, remove waste materials and

legally dispose of at designated spoil areas on Owner’s property.

C. Burning: Do not burn waste materials.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for contract closeout, including,
but not limited to, the following:

1. Substantial Completion procedures.
2. Final completion procedures.
3. Warranties.
4. Final cleaning.
5. Repair of the Work.
B. Related Requirements:
1. Section 017300 "Execution” for progress cleaning of Project site.
2. Section 017823 "Operation and Maintenance Data" for operation and maintenance
manual requirements.
3. Section 017839 "Project Record Documents" for submitting record Drawings, record
Specifications, and record Product Data.
4, Section 017900 "Demonstration and Training" for requirements for instructing Owner's
personnel.
1.3 ACTION SUBMITTALS
A. Product Data: For cleaning agents.
B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
C. Certified List of Incomplete Items: Final submittal at Final Completion.
14 CLOSEOUT SUBMITTALS

A. Certificates of Release: From authorities having jurisdiction.

B. Certificate of Insurance: For continuing coverage.
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1.6

A

MAINTENANCE MATERIAL SUBMITTALS

Schedule of Maintenance Material Items: For maintenance material submittal items specified
in other Sections.

SUBSTANTIAL COMPLETION PROCEDURES

Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's punch list), indicating the value of each item on the list and reasons
why the Work is incomplete.

Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items
below that are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authoritiehaving jurisdiction
permitting Owner unrestricted use of the Work and access to services and utilities.
Include occupancy permits, operating certificates, and similar releases.

2. Submit closeout submittals specified in other Division 01 Sections, including project
record documents, operation and maintenance manuals, final completion construction
photographic documentation, damage or settlement surveys, property surveys, and
similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

4, Submit maintenance material submittals specified in individual Sections, including tools,

spare parts, extra materials, and similar items, and deliver to location designated by
Engineer]. Label with manufacturer's name and model number where applicable.

5. Submit test/adjust/balance records.
6. Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items
below that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.

2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's
personnel of changeover in security provisions.

3. Complete startup and testing of systems and equipment.

4. Perform preventive maintenance on equipment used prior to Substantial Completion.

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products,

equipment, and systems. Submit demonstration and training video recordings specified
in Section 017900 "Demonstration and Training."

6. Advise Owner of changeover in heat and other utilities.
7. Participate with Owner in conducting inspection and walkthrough with local emergency
responders.

100%CD
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8. Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.
9. Complete final cleaning requirements, including touchup painting.
10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

1.7

1.8

Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of 5 days prior to date the work will be completed and ready for final inspection and
tests. On receipt of request, Engineer will either proceed with inspection or notify Contractor
of unfulfilled requirements. Engineer will prepare the Certificate of Substantial Completion
after inspection or will notify Contractor of items, either on Contractor's list or additional items
identified by Engineer, that must be completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
2. Results of completed inspection will form the basis of requirements for final completion.

FINAL COMPLETION PROCEDURES

Submittals Prior to Final Completion: Before requesting final inspection for determining final
completion, complete the following:

1. Submit a final Application for Payment according to Section 012900 "Payment
Procedures."

2. Certified List of Incomplete Items: Submit certified copy of Engineer's Substantial
Completion inspection list of items to be completed or corrected (punch list), endorsed
and dated by Engineer. Certified copy of the list shall state that each item has been
completed or otherwise resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.
4. Submit pest-control final inspection report.

Inspection: Submit a written request for final inspection to determine acceptance a minimum
of 5 days prior to date the work will be completed and ready for final inspection and tests. On
receipt of request, Engineer will either proceed with inspection or notify Contractor of
unfulfilled requirements. Engineer will prepare a final Certificate for Payment after inspection
or will notify Contractor of construction that must be completed or corrected before
certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

Organization of List: Include name and identification of each space and area affected by

construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction
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1. Organize list of spaces in sequential order.
2. Organize items applying to each space by major element, including categories for
ceiling, individual walls, floors, equipment, and building systems.
3. Include the following information at the top of each page:
a. Project name.
b. Date.
C. Name of Engineer.
d. Name of Contractor.
e. Page number.
4. Submit list of incomplete items in the following format:
a. MS Excel electronic file. Engineer will return annotated file.
1.9 SUBMITTAL OF PROJECT WARRANTIES
A Time of Submittal: Submit written warranties on request of Engineer for designated portions

of the Work where commencement of warranties other than date of Substantial Completion is
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty.

B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by Owner during
construction period by separate agreement with Contractor.

C. Organize warranty documents into an orderly sequence based on the table of contents of

Project Manual.

1. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty
and bond submittal package into a single indexed electronic PDF file with links enabling
navigation to each item. Provide bookmarked table of contents at beginning of
document.

D. Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 MATERIALS
A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.
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PART 3 - EXECUTION
3.1 FINAL CLEANING
A General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.
B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each

surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for entire Project or for a designated portion of
Project:

a.

J @

l.
m.

Remove tools, construction equipment, machinery, and surplus material from
Project site.

Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
free of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their original
condition.

Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
Sweep concrete floors broom clean in unoccupied spaces.

Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean
according to manufacturer's recommendations if visible soil or stains remain.
Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noticeable, vision-obscuring materials.
Polish mirrors and glass, taking care not to scratch surfaces.

Remove labels that are not permanent.

Wipe surfaces of mechanical and electrical equipment , elevator equipment, and
similar equipment. Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.

Clean ducts, blowers, and coils if units were operated without filters during
construction or that display contamination with particulate matter on inspection.

1) Clean HVAC system in compliance with NADCA Standard 1992-01. Provide
written report on completion of cleaning.

Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
Leave Project clean and ready for occupancy.

C. Construction Waste Disposal: Comply with waste disposal requirements in Section 017419
"Construction Waste Management and Disposal."
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3.2 REPAIR OF THE WORK
A. Complete repair and restoration operations before requesting inspection for determination of

Substantial Completion.

B. Repair or remove and replace defective construction. Repairing includes replacing defective
parts, refinishing damaged surfaces, touching up with matching materials, and properly
adjusting operating equipment. Where damaged or worn items cannot be repaired or
restored, provide replacements. Remove and replace operating components that cannot be
repaired. Restore damaged construction and permanent facilities used during construction to
specified condition.

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other
damaged transparent materials.
2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.

Replace finishes and surfaces that that already show evidence of repair or restoration.

a. Do not paint over "UL" and other required labels and identification, including
mechanical and electrical nameplates. Remove paint applied to required labels
and identification.

3. Replace parts subject to operating conditions during construction that may impede
operation or reduce longevity.
4, Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and

noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for
new fixtures.

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

Operation and maintenance documentation directory.
Emergency manuals.

Operation manuals for systems, subsystems, and equipment.
Product maintenance manuals.

Systems and equipment maintenance manuals.

vk wnNe

B. Related Requirements:
1. Section 013300 "Submittal Procedures" for submitting copies of submittals for
operation and maintenance manuals.

13 DEFINITIONS

A. System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

B. Subsystem: A portion of a system with characteristics similar to a system.

14 CLOSEOUT SUBMITTALS

A. Manual Content: Operations and maintenance manual content is specified in individual
Specification Sections to be reviewed at the time of Section submittals. Submit reviewed
manual content formatted and organized as required by this Section.

1. Architect will comment on whether content of operations and maintenance submittals
are acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to

revisions and field conditions.

B. Format: Submit operations and maintenance manuals in the following format:
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1. PDF electronic file. Assemble each manual into a composite electronically indexed file.
Submit on digital media acceptable to Architect.

a. Name each indexed document file in composite electronic index with applicable
item name. Include a complete electronically linked operation and maintenance
directory.

b. Enable inserted reviewer comments on draft submittals.

C. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for

Substantial Completion and at least 15 days before commencing demonstration and training.
Architect will return copy with comments.

1. Correct or revise each manual to comply with Architect's comments. Submit copies of
each corrected manual within 15 days of receipt of Architect's comments and prior to
commencing demonstration and training.

PART 2 - PRODUCTS

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A. Directory: Prepare a single, comprehensive directory of emergency, operation, and
maintenance data and materials, listing items and their location to facilitate ready access to
desired information. Include a section in the directory for each of the following:

1. List of documents.
2. List of systems.
3. List of equipment.
4, Table of contents.
B. List of Systems and Subsystems: List systems alphabetically. Include references to operation

and maintenance manuals that contain information about each system.

C. List of Equipment: List equipment for each system, organized alphabetically by system. For
pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.

E. Identification: In the documentation directory and in each operation and maintenance
manual, identify each system, subsystem, and piece of equipment with same designation used
in the Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."
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2.2

2.3

A

A.

REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

Organization: Unless otherwise indicated, organize each manual into a separate section for
each system and subsystem, and a separate section for each piece of equipment not part of a
system. Each manual shall contain the following materials, in the order listed:

1.
2.
3.

Title page.
Table of contents.
Manual contents.

Title Page: Include the following information:

LN hEWNE

10.

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

Name and contact information for Construction Manager.

Name and contact information for Architect.

Name and contact information for Commissioning Authority.

Names and contact information for major consultants to the Architect that designed the
systems contained in the manuals.

Cross-reference to related systems in other operation and maintenance manuals.

Table of Contents: List each product included in manual, identified by product name, indexed
to the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.

1.

Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable
file size.

File Names and Bookmarks: Enable bookmarking of individual documents based on file
names. Name document files to correspond to system, subsystem, and equipment
names used in manual directory and table of contents. Group documents for each
system and subsystem into individual composite bookmarked files, then create
composite manual, so that resulting bookmarks reflect the system, subsystem, and
equipment names in a readily navigated file tree. Configure electronic manual to
display bookmark panel on opening file.

OPERATION MANUALS

Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

100%CD
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1. System, subsystem, and equipment descriptions. Use designations for systems and

equipment indicated on Contract Documents.

2. Performance and design criteria if Contractor has delegated design responsibility.

3. Operating standards.

4. Operating procedures.

5. Operating logs.

6. Wiring diagrams.

7. Control diagrams.

8. Piped system diagrams.

9. Precautions against improper use.

10. License requirements including inspection and renewal dates.

Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on Contract

2.4

Documents.

Manufacturer's name.

Equipment identification with serial number of each component.
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

LN AWN

Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

LN A WN R

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls
as installed.

Piped Systems: Diagram piping as installed, and identify color-coding where required for
identification.

PRODUCT MAINTENANCE MANUALS

Content: Organize manual into a separate section for each product, material, and finish.

Include source information, product information, maintenance procedures, repair materials
and sources, and warranties and bonds, as described below.
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B.

Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project Manual and drawing or schedule designation
or identifier where applicable.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.
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Maintenance Procedures: Include manufacturer's written recommendations and the
following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

Rk wN R

Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1

MANUAL PREPARATION

Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance
data indicating operation and maintenance of each system, subsystem, and piece of
equipment not part of a system.

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a system.
2. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Owner's operating personnel.

Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include
only sheets pertinent to product or component installed. Mark each sheet to identify each
product or component incorporated into the Work. If data include more than one item in a
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tabular format, identify each item using appropriate references from the Contract Documents.
Identify data applicable to the Work and delete references to information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are not available
and where the information is necessary for proper operation and maintenance of
equipment or systems.

C. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence
and flow diagrams. Coordinate these drawings with information contained in record Drawings
to ensure correct illustration of completed installation.

1. Do not use original project record documents as part of operation and maintenance
manuals.

D. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and
maintenance documentation.

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for project record documents,
including the following:

1. Record Drawings.
B. Related Requirements:
1. Section 017700 "Closeout Procedures" for general closeout procedures.
2. Section 017823 "Operation and Maintenance Data" for operation and maintenance

manual requirements.

1.3 CLOSEOUT SUBMITTALS
A Record Drawings: Comply with the following:

1. Number of Copies: Submit one set(s) of marked-up record prints.
2. Number of Copies: Submit copies of record Drawings as follows:

a. Initial Submittal:
1) Submit PDF electronic files of scanned record prints and one of file prints.
2) Engineer will indicate whether general scope of changes, additional
information recorded, and quality of drafting are acceptable.

b. Final Submittal:
1) Submit PDF electronic files of scanned record prints and one set(s) of
prints.
2) Print each drawing, whether or not changes and additional information
were recorded.
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PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop
Drawings, incorporating new and revised drawings as modifications are issued.

1. Preparation: Mark record prints to show the actual installation where installation varies
from that shown originally. Require individual or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to provide
information for preparation of corresponding marked-up record prints.

a. Give particular attention to information on concealed elements that would be
difficult to identify or measure and record later.

Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.
Cross-reference record prints to corresponding archive photographic
documentation.

®oogo

2. Content: Types of items requiring marking include, but are not limited to, the following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Depths of foundations below first floor.

Locations and depths of underground utilities.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed internal utilities.

Changes made by Change Order or Work Change Directive.
Changes made following Engineer's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.
Record information on the Work that is shown only schematically.

S3 T AT TSR0 Q0 oW

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-up
record prints.

4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted
from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order

numbers, and similar identification, where applicable.
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B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Engineer. When authorized, prepare a full
set of corrected digital data files of the Contract Drawings, as follows:

1. Format: Annotated PDF electronic file with comment function enabled.

2. Incorporate changes and additional information previously marked on record prints.
Delete, redraw, and add details and notations where applicable.

3. Refer instances of uncertainty to Engineer for resolution.

4. Engineer will furnish Contractor one set of digital data files of the Contract Drawings for
use in recording information.

a. See Section 013300 "Submittal Procedures" for requirements related to use of
Engineer's digital data files.

b. Engineer will provide data file layer information. Record markups in separate
layers.

C. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1. Record Prints: Organize record prints and newly prepared record Drawings into
manageable sets. Bind each set with durable paper cover sheets. Include identification
on cover sheets.

2. Format: Annotated PDF electronic file with comment function enabled.

3. Record Digital Data Files: Organize digital data information into separate electronic files
that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital data file.

4. Identification: As follows:

a. Project name.
b. Date.
C. Designation "PROJECT RECORD DRAWINGS."
d. Name of Engineer.
e. Name of Contractor.
PART 3 - EXECUTION

RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and revisions to project record documents as they
occur; do not wait until end of Project.

B. Maintenance of Record Documents and Samples: Store record documents and Samples in the
field office apart from the Contract Documents used for construction. Do not use project
record documents for construction purposes. Maintain record documents in good order and
in a clean, dry, legible condition, protected from deterioration and loss. Provide access to
project record documents for Engineer's reference during normal working hours.
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END OF SECTION 017839
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for instructing Owner's
personnel, including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training video recordings.

INFORMATIONAL SUBMITTALS

Instruction Program: Submit outline of instructional program for demonstration and training,

including a list of training modules and a schedule of proposed dates, times, length of

instruction time, and instructors' names for each training module. Include learning objective

and outline for each training module.

1. Indicate proposed training modules using manufacturer-produced demonstration and
training video recordings for systems, equipment, and products in lieu of video
recording of live instructional module.

Qualification Data: For instructor.

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

Evaluations: For each participant and for each training module, submit results and
documentation of performance-based test.

CLOSEOUT SUBMITTALS

Demonstration and Training Video Recordings: Submit two copies within seven days of end of
each training module.

1. Identification: On each copy, provide an applied label with the following information:

NV5 Project No. 701103.00 DEMONSTRATION AND TRAINING 017900-1



Waltham Library Boiler Replacement
City of Waltham

15

1.6

Name of Project.

Name and address of videographer.

Name of Engineer.

Name of Construction Manager.

Name of Contractor.

. Date of video recording.

2. Transcript: Prepared in PDF electronic format. Include a cover sheet with same label
information as the corresponding video recording and a table of contents with links to
corresponding training components. Include name of Project and date of video
recording on each page.

3. At completion of training, submit complete training manual(s) for Owner's use in PDF
electronic file format on compact disc.

~oao0 oo

QUALITY ASSURANCE

Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Section 014000 "Quality Requirements," experienced in operation and
maintenance procedures and training.

Videographer Qualifications: A professional videographer who is experienced photographing
demonstration and training events similar to those required.
COORDINATION

Coordinate instruction schedule with Owner's operations. Adjust schedule as required to
minimize disrupting Owner's operations and to ensure availability of Owner's personnel.

Coordinate instructors, including providing notification of dates, times, length of instruction
time, and course content.

Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance
data has been reviewed and approved by Engineer.

PART 2 - PRODUCTS

2.1

INSTRUCTION PROGRAM

Program Structure: Develop an instruction program that includes individual training modules
for each system and for equipment not part of a system, as required by individual Specification
Sections.

Training Modules: Develop a learning objective and teaching outline for each module. Include
a description of specific skills and knowledge that participant is expected to master. For each

100%CD
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module, include instruction for the following as applicable to the system, equipment, or
component:

1. Basis of System Design, Operational Requirements, and Criteria: Include the following:
a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.
C. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.
2. Operations: Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i Operating procedures for emergencies.
j Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
m.  Special operating instructions and procedures.
3. Troubleshooting: Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.
4. Maintenance: Include the following:
a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
C. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.
5. Repairs: Include the following:
a. Diagnosis instructions.
b. Repair instructions.
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C. Disassembly; component removal, repair, and replacement; and reassembly
instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and
training module. Assemble training modules into a training manual organized in coordination
with requirements in Section 017823 "Operation and Maintenance Data."

B. Set up instructional equipment at instruction location.
3.2 INSTRUCTION
A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain

systems, subsystems, and equipment not part of a system.

B. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner with at least seven days' advance notice.

C. Training Location and Reference Material: Conduct training on-site in the completed and fully
operational facility using the actual equipment in-place. Conduct training using final operation
and maintenance data submittals.

D. Cleanup: Collect used and leftover educational materials and remove from Project site.
Remove instructional equipment. Restore systems and equipment to condition existing before
initial training use.

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS

A. General: Engage a qualified commercial videographer to record demonstration and training
video recordings. Record each training module separately. Include classroom instructions and
demonstrations, board diagrams, and other visual aids, but not student practice.

1. At beginning of each training module, record each chart containing learning objective
and lesson outline.

B. Video: Provide minimum 640 x 480 video resolution converted to .mp4 format file type, on
electronic media.
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1. Electronic Media: Read-only format compact disc acceptable to Owner, with
commercial-grade graphic label.

2. File Hierarchy: Organize folder structure and file locations according to project manual
table of contents. Provide complete screen-based menu.

3. File Names: Utilize file names based upon name of equipment generally described in
video segment, as identified in Project specifications.

4. Contractor and Installer Contact File: Using appropriate software, create a file for

inclusion on the Equipment Demonstration and Training DVD that describes the
following for each Contractor involved on the Project, arranged according to Project
table of contents:

Name of Contractor/Installer.
Business address.

Business phone number.
Point of contact.

E-mail address.

oo oo

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary to
adequately cover area of demonstration and training. Display continuous running time.

1. Film training session(s) in segments not to exceed 15 minutes.
a. Produce segments to present a single significant piece of equipment per segment.
b. Organize segments with multiple pieces of equipment to follow order of Project
Manual table of contents.
C. Where a training session on a particular piece of equipment exceeds 15 minutes,

stop filming and pause training session. Begin training session again upon
commencement of new filming segment.

D. Light Levels: Verify light levels are adequate to properly light equipment. Verify equipment
markings are clearly visible prior to recording.

1. Furnish additional portable lighting as required.

E. Preproduced Video Recordings: Provide video recordings used as a component of training
modules in same format as recordings of live training.

END OF SECTION 017900
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PART 1 -

GENERAL

11 SUMMARY

A.

6/9/17

SECTION 23 0000 - GENERAL REQUIREMENTS HVAC

Conditions of the Contract (General and Supplementary Conditions) and Division 1, General
Requirements and Division 2, Site Work, govern Work of this Section.

Work included in Division 23 of the specifications consists of furnishing all labor, equipment,
supplies and materials unless otherwise specified, and in performing all operations necessary for
the installation of the complete mechanical systems as required by these specifications and/or
shown on the drawings, subject to the terms and conditions of the Contract.

1.2 EXAMINATION OF SITE

A.

Comply with requirements of Division 00.

1.3 CODES AND STANDARDS

A.

Perform all work in accordance with the requirements of the Town of Mansfield Building
Department, State of Massachusetts Building Code, and applicable State and Federal Laws. Give
all requisite notices, file all requisite plans, and obtain all permits required to perform HVAC
Work. Pay all fees and include in the Bid. All HVAC equipment shall be installed to meet all State,
Local and Federal sound ordinances.

Codes, laws and standards provide a basis for the minimum installation criteria acceptable. The
drawings and specifications illustrate the scope required for this project, which may exceed
minimum codes, laws and standards.

Standards: All materials supplied under the mechanical contract requirements shall conform to
the latest editions of the following standards:

©oNoGOhr~wDN PR
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All applicable standards as published by the American Society of Testing Materials.
All applicable standards as published by the National Fire Protection Association.
American National Standards Institute

American Society of Mechanical Engineers

American Society of Heating, Air Conditioning and Refrigeration Engineers

Air Moving and Conditioning Association

American Water Works Association

Sheet Metal and Air Conditioning Contractors National Association

National Sanitation Foundation

Pollution Control Agency

Occupational Safety and Health Act (OSHA)

1.4 PERMITS, LICENSES AND CHARGES

A.

Comply with General Conditions and requirements of Division 0.
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B. Give all notices, file all plans, obtain all permits and licenses, and obtain all necessary approvals

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

from authorities having jurisdiction. No work shall be covered before examination and approval
by the Owner’s Representative, inspectors, and authorities having jurisdiction. Replace

imperfect or condemned work to conform to requirements, satisfactory to Owner’s

Representative, and without extra cost to the Owner. If work is covered before examination and
approval, this Contractor shall pay costs of uncovering and reinstalling the covering, whether it

meets contract requirements or not.

TEMPORARY CONSTRUCTION FACILITIES

A. Comply with General Conditions and requirements of Division O.

SCHEDULE OF VALUES

A. Comply with General Conditions and requirements of Division 0.

SHOP DRAWINGS AND PRODUCT DATA

A. Comply with General Conditions and requirements of Division 1.

SUBMITTAL SCHEDULE

A. Comply with General Conditions and requirements of Division 1.

APPROVAL OF MATERIALS

A. Comply with General Conditions and requirements of Division 1.

RECORD DRAWINGS

A. Comply with General Conditions and requirements of Division 1.
WARRANTIES
A. Comply with General Conditions and requirements of Division 1.

CONTRACTOR CONSTRUCTION SCHEDULE

A. Comply with General Conditions and requirements of Division 1.

MAINTENANCE AND OPERATION MANUALS

A. Comply with General Conditions and requirements of Division 1.

CLEANING AND PAINTING

A. This contractor shall clear away all debris, surplus materials, etc., resulting from their work or
operations, leaving the job and equipment furnished under any or all contracts in a clean first-

class condition.
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B.

All surfaces of all coils, fan housings, fan wheels, fan motors, air unit plenums shall be wiped
clean or washed if required, leaving the installation in a first class condition. Air filters shall be
replaced.

Thoroughly clean all items of equipment furnished such as traps, strainers, pumps, motors, etc.,
leaving each item in a clean first class condition.

The Contractor shall refinish and restore to the original conditions and appearance, all
mechanical equipment which has sustained damage to the manufacturer's prime and finish coat
of enamel or paint. Materials and workmanship shall be equal to the original condition of the
equipment.

1.15 DRAWINGS

A.

In general the drawings of the Mechanical Systems and equipment are to scale, however, to
determine exact locations of walls and partitions the Contractors field measure. Drawings shall
not take precedence over field measurements.

Drawings of piping and ductwork although shown on scale drawings are diagrammatic only.
They are intended to indicate size and/or capacity where stipulated, approximate location
and/or direction, and approximate general arrangement of one phase of work to another, but
not the exact detail or exact arrangement of construction. If it is found, before installation of
any or all construction phases, that a more convenient, suitable or workable arrangement of any
or all phases of the project would result by varying or altering the arrangement indicated on the
drawings, the Architect or Engineer may require any or all contractors to change the location or
arrangement of their work without additional cost to the Owner. Such rearrangement shall be
in accordance with directions from the Architect or Engineer.

Where discrepancies are discovered after certain portions or phases of any contract have been
installed, the Architect or Engineer reserves the right to require any or all Contractors to make
minor changes in pipe, duct, fixture or equipment locations or arrangements to avoid conflicts
with other work at no additional cost to the Owner.

Because the drawings are to a relatively small scale to show as large a portion as is practical, the
fact that only certain features of the system are indicated does not mean that other similar or
different features or details will not be required. Contractors shall furnish all incidental labor,
material or equipment for the systems in their control so that each system is a complete and
operating one unless otherwise specifically stipulated in the detailed body of the specifications.

1.16  FIRE SAFETY PRECAUTIONS

A.

The Contractors shall exercise extreme care to maintain and exercise adequate fire safety
precautions throughout the work. This shall include providing sufficient firefighting devices,
watchmen, standby helpers or other precautions during construction, in use of temporary heat,
welding, brazing, sweating, testing or other phase of work.

At all times, access shall be maintained for fire department trucks to the building.
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C. All welding, brazing, cutting and sweating operations performed in the vicinity of or accessible
to combustible materials, shall be adequately protected to make certain that sparks or hot slag
does not reach the combustible material and start a fire.

D. All glass, glazed materials and other finish, in the vicinity of welding, brazing and cutting, shall be
masked by the Contractor performing the welding work.

E. When necessary to do cutting, welding, brazing, sweating and similar work in the vicinity of
wood, in shafts or in the vicinity of any combustible material (and the combustible material
cannot be removed), the materials shall be adequately protected with fire retardant blankets or
similar approved coverings.

1.17 WELDING

A. All pipe welding shall be done by licensed and certified pipe welders who are thoroughly trained
in electric arc and/or gas welding and experienced in the welding positions and materials
required. Certification shall be for type of work and welding procedure being performed by
welder and shall be accomplished in accordance with ASME "Qualification Standard for Welding
Procedures, Welders and Welding Operators". No welds shall be made by any welder until
copies of the certification have been submitted to Engineer/Architect.

B. The use of mitered fittings such as mitered tees, mitered elbows, etc., in welded lines will not be
permitted. All reductions in pipe size shall be made with manufactured welding reducers. All
elbows shall be with manufactured welding elbows.

C. Pipe caps in welded lines may be fabricated from flat steel plate cut round and inserted into the
pipe. A sufficient depth to permit a fillet weld equal to the plate thickness. Thread-o-lets are

acceptable only for thermometer, pressure gauge, and sensor wells.

D. The pipe ends in all tees, laterals, and reducers shall be carefully prepared to provide for proper
weld penetrations in accordance with ANSI standards.

PART 2 - NOT USED

PART 3 - NOT USED

END OF SECTION 23 0000
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SECTION 23 0513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART1-  GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to
600 V and installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

1.3 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:
1. Motor controllers.
2. Torque, speed, and horsepower requirements of the load.
3. Ratings and characteristics of supply circuit and required control sequence.
4, Ambient and environmental conditions of installation location.

PART2- PRODUCTS

21 GENERAL MOTOR REQUIREMENTS
A. Comply with NEMA MG 1 unless otherwise indicated.
B. Comply with IEEE 841 for severe-duty motors.

2.2 MOTOR CHARACTERISTICS

A. Duty: Continuous duty at ambient temperature of 104 deg F(40 deg F) and at altitude of 3300
feet above sea level.

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.

2.3 POLYPHASE MOTORS

A. Description: NEMA MG 1, Design B, medium induction motor.
B. Efficiency: Premium Efficiency, as defined in NEMA MG 1.
Open Drip Proof Totally Enclosed Fan Cooled
Horsepower

1200 RPM | 1800 RPM | 3600 RPM | 1200 RPM | 1800 RPM | 3600 RPM
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Horsepower Open Drip Proof Totally Enclosed Fan Cooled
P 1200 RPM | 1800 RPM | 3600 RPM | 1200 RPM | 1800 RPM | 3600 RPM
1 82.5 85.5 77.0 82.5 85.5 77.0
1.5 86.5 86.5 84.0 87.5 86.5 84.0
2 87.5 86.5 85.5 88.5 86.5 85.5
3 88.5 89.5 85.5 89.5 89.5 86.5
5 89.5 89.5 86.5 89.5 89.5 88.5
7.5 90.2 91.0 88.5 91.0 91.7 89.5
10 91.7 91.7 89.5 91.0 91.7 90.2
15 91.7 93.0 90.2 91.7 92.4 91.0
20 92.4 93.0 91.0 91.7 93.0 91.0
25 93.0 93.6 91.7 93.0 93.6 91.7
30 93.6 94.1 91.7 93.0 93.6 91.7
40 94.1 94.1 92.4 94.1 94.1 92.4
50 94.1 94.5 93.0 94.1 94.5 93.0
60 94.5 95.0 93.6 94.5 95.0 93.6
75 94.5 95.0 93.6 94.5 95.4 93.6
C. Service Factor: 1.15.
D. Multispeed Motors: Variable torque.
1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.
E. Multispeed Motors: Separate winding for each speed.
F. Rotor: Random-wound, squirrel cage.
G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
H. Temperature Rise: Match insulation rating.
l. Insulation: Class F.
J. Code Letter Designation:
1. Motors 15 HP and Larger: NEMA locked rotor starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.
K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor

NV5 Project No.

frame sizes smaller than 324T.
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2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal box,
suited to control method.

B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.
1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and
tested to resist transient spikes, high frequencies, and short time rise pulses produced
by pulse-width modulated inverters.

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
4, Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected
motors.
C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

2.5 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and
requirements of specific motor application:
1. Permanent-split capacitor.
2. Split phase.
3. Capacitor start, inductor run.
4, Capacitor start, capacitor run.
B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and

thrust loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor
when winding temperature exceeds a safe value calibrated to temperature rating of motor

insulation. Thermal-protection device shall automatically reset when motor temperature
returns to normal range.

PART3-  EXECUTION (NOT APPLICABLE)

END OF SECTION 23 0513
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SECTION 23 0523 — GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1- GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

Bronze angle valves.

Bronze ball valves.

Iron ball valves.

Iron, single-flange butterfly valves.
High-performance butterfly valves.
Bronze lift check valves.

Bronze swing check valves.

Iron swing check valves.

Bronze gate valves.
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10. Iron gate valves.
11. Bronze globe valves.
12. Iron globe valves.
B. Related Sections:
1. Section 230553 "ldentification for HVAC Piping and Equipment" for valve tags and
schedules.
1.3 DEFINITIONS
A. CWP: Cold working pressure.
B. EPDM: Ethylene propylene copolymer rubber.
C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NRS: Nonrising stem.
E. OS&Y: Outside screw and yoke.
F. RS: Rising stem.
G. SWP: Steam working pressure.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of valve indicated.
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1.5 QUALITY ASSURANCE
A. Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.
B. ASME Compliance:
1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.
3. ASME B31.9 for building services piping valves.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:
1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set angle, gate, and globe valves closed to prevent rattling.
4, Set ball and plug valves open to minimize exposure of functional surfaces.
5. Set butterfly valves closed or slightly open.
6. Block check valves in either closed or open position.
B. Use the following precautions during storage:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.
C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use

handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A.

B.

Refer to HVAC valve schedule articles for applications of valves.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:

1. Gear Actuator: For quarter-turn valves NPS 8 and larger.
2. Handwheel: For valves other than quarter-turn types.
3. Handlever: For quarter-turn valves NPS 6 and smaller.

Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Gate Valves: With rising stem.

2. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.
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3. Butterfly Valves: With extended neck.
F. Valve-End Connections:
G. Flanged: With flanges according to ASME B16.1 for iron valves.
H. Grooved: With grooves according to AWWA C606.
l. Solder Joint: With sockets according to ASME B16.18.
J. Threaded: With threads according to ASME B1.20.1.
K. Valve Bypass and Drain Connections: MSS SP-45.

2.2 BRONZE ANGLE VALVES

A.

Class 125, Bronze Angle Valves with Bronze Disc:

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

a. Hammond Valve.
b. Milwaukee Valve Company.
2. Description:
a. Standard: MSS SP-80, Type 1.
b. CWP Rating: 200 psig.
C. Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
d. Ends: Threaded.
e. Stem and Disc: Bronze.
f. Packing: Asbestos free.
g. Handwheel: Malleable iron.

23 BRONZE BALL VALVES

A.

Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:

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

a. American Valve, Inc.

b. Conbraco Industries, Inc.; Apollo Valves.

C. Crane Co.; Crane Valve Group; Crane Valves.

d. Hammond Valve.

e. Lance Valves; a division of Advanced Thermal Systems, Inc.

f. Legend Valve.

g. Milwaukee Valve Company.

h. NIBCO INC.

i. Red-White Valve Corporation.

j- Watts Regulator Co.; a division of Watts Water Technologies, Inc.
2. Description:

a. Standard: MSS SP-110.
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SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.

Stem: Bronze.

Ball: Chrome-plated brass.
Port: Full.

e R

2.4 HIGH-PERFORMANCE BUTTERFLY VALVES

A. Class 150, Single-Flange, High-Performance Butterfly Valves:
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.
b. Bray Controls; a division of Bray International.
C. Cooper Cameron Valves; a division of Cooper Cameron Corp.
d. Crane Co.; Crane Valve Group; Flowseal.
e. Crane Co.; Crane Valve Group; Stockham Division.
f. DeZurik Water Controls.
g. Hammond Valve.
h. Jamesbury; a subsidiary of Metso Automation.
i. Milwaukee Valve Company.
j- NIBCO INC.
k. Process Development & Control, Inc.
l. Tyco Valves & Controls; a unit of Tyco Flow Control.
m. Xomox Corporation.
2. Description:
a. Standard: MSS SP-68.
b. CWP Rating: 285 psig at 100 deg .
C. Body Design: Lug type; suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.
d. Body Material: Carbon steel, cast iron, ductile iron, or stainless steel.
e. Seat: Reinforced PTFE or metal.
f. Stem: Stainless steel; offset from seat plane.
g. Disc: Carbon steel.
h. Service: Bidirectional.

2.5 BRONZE LIFT CHECK VALVES

A. Class 125, Lift Check Valves with Bronze Disc:

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

a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Jenkins Valves.
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C. Crane Co.; Crane Valve Group; Stockham Division.
2. Description:
Standard: MSS SP-80, Type 1.
CWP Rating: 200 psig.
Body Design: Vertical flow.
Body Material: ASTM B 61 or ASTM B 62, bronze.
Ends: Threaded.
Disc: Bronze.
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2.6 BRONZE SWING CHECK VALVES

A. Class 125, Bronze Swing Check Valves with Bronze Disc:

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

American Valve, Inc.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

l. Zy-Tech Global Industries, Inc.

2. Description:

Standard: MSS SP-80, Type 3.

CWP Rating: 200 psig.

Body Design: Horizontal flow.
Body Material: ASTM B 62, bronze.
Ends: Threaded.

Disc: Bronze.
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2.7 BRONZE GATE VALVES

A. Class 125, NRS Bronze Gate Valves:

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

American Valve, Inc.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

@0 o0 o
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h. NIBCO INC.
[ Powell Valves.
] Red-White Valve Corporation.
k. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
l. Zy-Tech Global Industries, Inc.

2. Description:
a. Standard: MSS SP-80, Type 1.
b. CWP Rating: 200 psig.
C. Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
d. Ends: Threaded or solder joint.
e. Stem: Bronze.
f. Disc: Solid wedge; bronze.
g. Packing: Asbestos free.
h. Handwheel: Malleable iron.

B. Class 125, RS Bronze Gate Valves:
1. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited
to, the following:

American Valve, Inc.

Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Jenkins Valves.

Crane Co.; Crane Valve Group; Stockham Division.

Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Zy-Tech Global Industries, Inc.

2. Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig.

Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron.
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2.8 BRONZE GLOBE VALVES

A. Class 125, Bronze Globe Valves with Bronze Disc:

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

a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Stockham Division.
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Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
. Zy-Tech Global Industries, Inc.

2. Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig.

Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem and Disc: Bronze.

Packing: Asbestos free.

Handwheel: Malleable iron.
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2.9 IRON BALL VALVES

A. Class 125, Iron Ball Valves:

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

a. American Valve, Inc.

b. Conbraco Industries, Inc.; Apollo Valves.

C. Kitz Corporation.

d. Sure Flow Equipment Inc.

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

Standard: MSS SP-72.

CWP Rating: 200 psig.

Body Design: Split body.

Body Material: ASTM A 126, gray iron.
Ends: Flanged.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel.

Port: Full.
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2.10 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Stainless-Steel Disc:
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.
b. American Valve, Inc.
C. Conbraco Industries, Inc.; Apollo Valves.
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Cooper Cameron Valves; a division of Cooper Cameron Corp.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
DeZurik Water Controls.
Flo Fab Inc.
Hammond Valve.
Kitz Corporation.
Legend Valve.
Milwaukee Valve Company.
Mueller Steam Specialty; a division of SPX Corporation.
NIBCO INC.
Norriseal; a Dover Corporation company.
Red-White Valve Corporation.
Spence Strainers International; a division of CIRCOR International.
Sure Flow Equipment Inc.
. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
2. Description:
a. Standard: MSS SP-67, Type I.
b. CWP Rating: 200 psig.
C. Body Design: Lug type; suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.
Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.
Seat: EPDM.
Stem: One- or two-piece stainless steel.
Disc: Stainless steel.
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2.11  IRON SWING CHECK VALVES

A. Class 125, Iron Swing Check Valves with Metal Seats:

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

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.

Kitz Corporation.

Legend Valve.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corporation.

Sure Flow Equipment Inc.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

m. Zy-Tech Global Industries, Inc.

2. Description:
a. Standard: MSS SP-71, Type I.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

~T T Te@ o a0 o
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C. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Design: Clear or full waterway.
e. Body Material: ASTM A 126, gray iron with bolted bonnet.
f. Ends: Flanged.
g. Trim: Bronze.
h. Gasket: Asbestos free.

2.12  IRON GATE VALVES

A. Class 125, NRS, Iron Gate Valves:

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

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Flo Fab Inc.

Hammond Valve.

Kitz Corporation.

Legend Valve.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

m. Zy-Tech Global Industries, Inc.

2. Description:

Standard: MSS SP-70, Type .

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

NPS 14 to NPS 24, CWP Rating: 150 psig.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Disc: Solid wedge.

Packing and Gasket: Asbestos free.
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2.13  IRON GLOBE VALVES

A. Class 125, Iron Globe Valves:

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

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.
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g. NIBCO INC.
h. Powell Valves.
i. Red-White Valve Corporation.
j- Watts Regulator Co.; a division of Watts Water Technologies, Inc.
k. Zy-Tech Global Industries, Inc.

2. Description:

a. Standard: MSS SP-85, Type |.
b. CWP Rating: 200 psig.
C. Body Material: ASTM A 126, gray iron with bolted bonnet.
d. Ends: Flanged.
e. Trim: Bronze.
f. Packing and Gasket: Asbestos free.
PART 3 - EXECUTION
3.1 EXAMINATION
A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.
B. Operate valves in positions from fully open to fully closed. Examine guides and seats made

accessible by such operations.
C. Examine threads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.
3.2 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.
C. Install valves in horizontal piping with stem at or above center of pipe.
D. Install valves in position to allow full stem movement.
E. Install check valves for proper direction of flow and as follows:
1. Swing Check Valves: In horizontal position with hinge pin level.
2. Lift Check Valves: With stem upright and plumb.
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33 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.

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:
1. Shutoff Service: Ball, butterfly, or gate valves.

Butterfly Valve Dead-End Service: Single-flange (lug) type.

Throttling Service except Steam: Globe valves.

Throttling Service, Steam: Globe valves.

Pump-Discharge Check Valves:

a. NPS 2 and Smaller: Bronze swing check valves with bronze disc.

b. NPS 2-1/2 and Larger: lron swing check valves with lever and weight or with
spring or iron, center-guided, metal-seat check valves.

akrwbd

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

C. Select valves, except wafer types, with the following end connections:
1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below.
2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end

option is indicated in valve schedules below.

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

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

5. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end
option is indicated in valve schedules below.

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

7. For Grooved-End Steel Piping except Steam and Steam Condensate Piping: Valve ends

may be grooved.

3.5 HEATING-WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:
1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends.
2. Bronze Angle Valves: Class 125 bronze disc.
3. Ball Valves: Two piece, full port, bronze with bronze trim.
4, Bronze Swing Check Valves: Class 125, bronze disc.
5. Bronze Gate Valves: Class 125 RS.
6. Bronze Globe Valves: Class 125bronze disc.
B. Pipe NPS 2-1/2 and Larger:
1. Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged
ends.
2. Iron Ball Valves, NPS 2-1/2 to NPS 10: Class 125.
3. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: 200 CWP, EPDM seat,

stainless-steel disc.
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4, Iron Swing Check Valves: Class 125 metal seats.
5. Iron Gate Valves: Class 125 NRS.
6. Iron Globe Valves, NPS 2-1/2 to NPS 12: Class 125.

END OF SECTION 23 0523
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SECTION 23 0529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART1-  GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4, Thermal-hanger shield inserts.
5. Fastener systems.
6. Pipe stands.
7. Equipment supports.
B. Related Sections:
1. Section 05 5000 "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.
2. Section 23 0516 "Expansion Fittings and Loops for HVAC Piping" for pipe guides and
anchors.
3. Section 23 0548.13 "Vibration Controls for HVAC" for vibration isolation devices.
4, Section 23 3113 "Metal Ducts" for duct hangers and supports.

1.3 DEFINITIONS
A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.
1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand
the effects of gravity loads and stresses within limits.
1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

1.5 SUBMITTALS

A. Product Data: For each type of product indicated.
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B. Shop Drawings: Show fabrication and installation details and include calculations for the
following; include Product Data for components:
1. Trapeze pipe hangers.
2. Metal framing systems.
3. Pipe stands.
4. Equipment supports.

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of trapeze hangers.
2. Design Calculations: Calculate requirements for designing trapeze hangers.

1.6 INFORMATIONAL SUBMITTALS
A. Welding certificates.
1.7 QUALITY ASSURANCE

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

PART2-  PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pre-galvanized or hot dipped.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
B. Copper Pipe Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

2.2 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.

2.3 METAL FRAMING SYSTEMS

A. Non-MFMA Manufacturer Metal Framing Systems:
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Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

Anvil International; a subsidiary of Mueller Water Products Inc.

Empire Industries, Inc.

Haydon Corporation; H-Strut Division.

NIBCO INC.

. PHD Manufacturing, Inc.

Description: Shop- or field-fabricated pipe-support assembly made of steel channels,
accessories, fittings, and other components for supporting multiple parallel pipes.
Standard: Comply with MFMA-4.

Channels: Continuous slotted steel channel with inturned lips.

Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into
channel slot and, when tightened, prevent slipping along channel.

Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
Coating: Zinc.
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2.4 THERMAL-HANGER SHIELD INSERTS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

©oNoOOA~®ODNE

Carpenter & Paterson, Inc.

Clement Support Services.

ERICO International Corporation.

National Pipe Hanger Corporation.

PHS Industries, Inc.

Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
Piping Technology & Products, Inc.

Rilco Manufacturing Co., Inc.

Value Engineered Products, Inc.

B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type Il cellular glass with 100-psig
minimum compressive strength and vapor barrier.

C. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type | calcium
silicate with 100-psig or ASTM C 552, Type Il cellular glass with 100-psig minimum compressive
strength.

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient

air temperature.

2.5 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.
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Mechanical-Expansion Anchors: Insert-wedge-type, stainless-steel anchors, for use in hardened
portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

PIPE STANDS

A.

General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of
manufactured corrosion-resistant components to support roof-mounted piping.

Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped
cradle to support pipe, for roof installation without membrane penetration.

Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof
installation without membrane penetration.

High-Type, Single-Pipe Stand:

1. Description: Assembly of base, vertical and horizontal members, and pipe support, for
roof installation without membrane penetration.

2. Base: Stainless steel.

3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-
thread rods.

4, Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or

stainless-steel, roller-type pipe support.

High-Type, Multiple-Pipe Stand:

1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for
roof installation without membrane penetration.

Bases: One or more; plastic.

Vertical Members: Two or more protective-coated-steel channels.

Horizontal Member: Protective-coated-steel channel.

Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

a LN

Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof
curb.

EQUIPMENT SUPPORTS

A.

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

MISCELLANEOUS MATERIALS

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

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

1. Properties: Non-staining, non-corrosive, and non-gaseous.

2. Design Mix: 5000-psi, 28-day compressive strength.
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PART3-  EXECUTION

3.1 HANGER AND SUPPORT INSTALLATION

A. Metal 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 the building
structure.

B. Metal 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 for individual pipe
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being

supported. Weld steel according to AWS D1.1/D1.1M.

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:
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less

than 4 inches thick 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. Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for
curbs.

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,

washers, and other accessories.
H. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

l. 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.

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

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

M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

N. Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.

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

C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.

6.

Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is

indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields

shall span an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 12: 12 inches long and 0.06 inch thick.

b. NPS 12 to NPS 24: 24 inches long and 0.105 inch thick.

Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of

length at least as long as protective shield.

Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.2 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 bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.3 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.
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3.4

3.5

3.6

B.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1/D1.1M 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.

Remove welding flux immediately.

4, Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.

w

ADJUSTING

A.

B.

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING

A.

Touchup: 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 a minimum dry film thickness of 2.0 mils.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-
repair paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE

A.

Specific hanger and support requirements are 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 carbon-steel pipe hangers and supports or metal trapeze pipe hangers and metal framing
systems and attachments for general service applications.

Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and
tubing.
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G. Use padded hangers for piping that is subject to scratching.
H. Use thermal-hanger shield inserts for insulated piping and tubing.

l. 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. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated,
stationary pipes NPS 1/2 to NPS 8.

3. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-insulated,
stationary pipes NPS 1/2 to NPS 8.

4, Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of non-
insulated, stationary pipes NPS 3/8 to NPS 3.

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

6. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

7. 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 or carbon-steel plate.

8. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-
bolt to retain pipe.

9. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes
NPS 2-1/2 to NPS 3 if vertical adjustment is required, with steel-pipe base stanchion
support and cast-iron floor flange.

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

11. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24,
from single rod if horizontal movement caused by expansion and contraction might
occur.

12. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal
movement caused by expansion and contraction might occur but vertical adjustment is
not necessary.

13. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small
horizontal movement caused by expansion and contraction might occur and vertical
adjustment is not necessary.

14, Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to
NPS 30 if vertical and lateral adjustment during installation might be required in
addition to expansion and contraction.

J. 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 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to
NPS 24 if longer ends are required for riser clamps.

NV5 Project No.701103.00HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529-8



Waltham Library Boiler Replacement 100%CD
City of Waltham 6/9/17
K. 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.

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

4 Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

L. 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. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads.

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel |-

beams for heavy loads, with link extensions.

11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to

structural steel.

12. 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 |b.

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear

horizontal movement where headroom is limited.

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

1.
2.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

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

Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to allow expansion and contraction of piping system from hanger.
Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
trapeze support.

Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment.
Include auxiliary stops for erection, hydrostatic test, and load-adjustment capability.
These supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.

b. Vertical (MSS Type 55): Mounted vertically.

C. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

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

P. Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

R. Piping shall be supported as required per tables below:
Std Wt Steel — Water Service
Pipe or Tube Size Hanger Spacing Rod Diameter
3/4” and Smaller 7 feet 3/8”
1”7 -1-1/4" 7 feet 3/8”
1-1/2” 9 feet 3/8”
2” 10 feet 3/8”
2-1/2” 11 feet 1/2”
3” 12 feet 1/2”
3-1/2” 12 feet 1/2”
4" 12 feet 5/8”
5” 12 feet 5/8”
6” 12 feet 3/4”
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Std Wt Steel — Water Service

Pipe or Tube Size

Hanger Spacing

Rod Diameter

8” 12 feet 3/4”
10” 12 feet 7/8”
12”7 12 feet 7/8”

Copper Tube — Vapor Service

Pipe or Tube Size

Hanger Spacing

Rod Diameter

3/4” and Smaller 6 feet 3/8”
1” 7 feet 3/8”

1-1/4” 9 feet 3/8”
1-1/2” 10 feet 3/8”

2” 11 feet 3/8”

Pipe or Tube Size

Hanger Spacing

Copper Tube — Water Service

Rod Diameter

3/4” and Smaller 5 feet 3/8”
1”7 6 feet 3/8”

1-1/4” 7 feet 3/8”
1-1/2” 8 feet 3/8”

2” 8 feet 3/8”
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1.2

1.3

1.4

PART 2 -

2.1

SECTION 23 0553 — IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

GENERAL
RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A. Section Includes:
1. Equipment labels.
2. Pipe labels.
3. Duct labels.
4. Valve tags.
SUBMITTALS
A. Product Data: For each type of product indicated.
B. Samples: For color, letter style, and graphic representation required for each identification

material and device.

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

D. Valve numbering scheme.
E. Valve Schedules: For each piping system to include in maintenance manuals.
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 locations of access panels and doors.
C. Install identifying devices before installing acoustical ceilings and similar concealment.
PRODUCTS

EQUIPMENT LABELS

A. Plastic Labels for Equipment:
1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch thick, and having predrilled holes for attachment hardware.
2. Letter Color: White.
3. Background Color: Black.
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Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

Minimum Letter Size: 1 inch. Include secondary lettering two-thirds to three-fourths
the size of principal lettering.

Fasteners: Stainless-steel self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content: Include equipment's Drawing designation or unique equipment number.

2.2 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.

B. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

C. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1.

2.

Flow-Direction Arrows: Integral with piping system service lettering to accommodate
both directions, or as separate unit on each pipe label to indicate flow direction.
Lettering Size: See Table.

CHILLED WATER G/W
BOILER FEED WATER Y/B
REFRIGERANT LIQUID G/W
REFRIGERANT SUCTION G/W
REFRIGERANT HOT GAS G/W
CONDENSER WATER G/W
HEATING WATER Y/B
LOW PRESSURE STEAM Y/B
LOW PRESSURE CONDENSATE Y/B
MEDIUM PRESSURE STEAM Y/B
MEDIUM PRESSURE CONDENSATE Y/B
HIGH PRESSURE STEAM Y/B
HIGH PRESSURE CONDENSATE Y/B
GLYCOL G/W
NATURAL GAS (_PSl) Y/B
Y/B =YELLOW BACKGROUND/

BLACK LETTERS
G/W = GREEN BACKGROUND/

WHITE LETTERS
R/W = RED BACKGROUND/

WHITE LETTERS

Band Letter
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Pipe Size Width Height
1/2"-1-1/4" 8" 1/2"
1-1/2"-2" 8" 3/4"
2-1/2" - 6" 12" 1-1/4"

23 DUCT LABELS

A.

General Requirements for Manufactured Duct Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.

Self-Adhesive Duct Labels: Printed plastic with contact-type, permanent-adhesive backing.

Duct Label Contents: Include identification of duct service using same designations or

abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate
both directions, or as separate unit on each duct label to indicate flow direction.

2. Lettering Size: See Table.

SUPPLY AIR B/W
RETURN AIR B/W
OUTSIDE AIR B/W
RELIEF AIR B/W
GENERAL EXHAUST G/W
GREASE EHAUST G/W
FUME EXHAUST R/W
DISHWASHER EXHAUST Y/B

HAZARDOUS EXHAUST ASME

B/W =BLUE BACKGROUND/
WHITE LETTERS
G/W = GREEN BACKGROUND/
WHITE LETTERS
R/W = RED BACKGROUND/
WHITE LETTERS
ASME = ASME A13.1 Colors and Designs

2.4 VALVE TAGS

A.

NV5 Project No. 701103.00 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and

1/2-inch numbers.

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.

2. Fasteners: Brass beaded chain.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room
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or space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.
1. Valve-tag schedule shall be included in operation and maintenance data.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

3.5

PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:

1. Near each valve and control device.

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

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

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

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

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

DUCT LABEL INSTALLATION

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color
codes:
B. Locate labels near points where ducts enter into concealed spaces and at maximum

intervals of 50 feet in each space where ducts are exposed or concealed by removable
ceiling system.

VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves; valves
within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-
watering hose connections; and HVAC terminal devices and similar roughing-in connections
of end-use fixtures and units. List tagged valves in a valve schedule.
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B. Valve-Tag Application Schedule: Tag valves with 1-1/2” round tags containing natural
coloring and black lettering.

END OF SECTION 23 0553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

1. Balancing Hydronic Piping Systems:

a. Primary-secondary hydronic systems.
2. Testing, Adjusting, and Balancing Equipment:
a. Motors.
b. Boilers.
3. Testing, adjusting, and balancing existing systems and equipment.
4. Control system verification.
1.3 DEFINITIONS

A. AABC: Associated Air Balance Council.

B. BAS: Building automation systems.

C. NEBB: National Environmental Balancing Bureau.

D. TAB: Testing, adjusting, and balancing.

E. TABB: Testing, Adjusting, and Balancing Bureau.

F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.

G. TDH: Total dynamic head.

1.4 ACTION SUBMITTALS
A. Sustainable Design Submittals:

1. TAB Report: Documentation indicating that Work complies with ASHRAE/IES 90.1,
Section 6.7.2.3 - "System Balancing."
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1.5 INFORMATIONAL SUBMITTALS
A. Certified TAB reports.
B. Sample report forms.
C. Instrument calibration reports, to include the following:
1. Instrument type and make.
2. Serial number.
3. Application.
4. Dates of use.
5. Dates of calibration.
1.6 QUALITY ASSURANCE
A. TAB Specialists Qualifications: Certified by NEBB.
B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in
ASHRAE 111, Section 4, "Instrumentation."
C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 -
"System Balancing."
1.7 FIELD CONDITIONS
A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB

period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to
discover conditions in systems designs that may preclude proper TAB of systems and
equipment.

Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are applicable for intended purpose and are
accessible.
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C. Examine the approved submittals for HVAC systems and equipment.
D. Examine design data including HVAC system descriptions, statements of design assumptions

for environmental conditions and systems output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

E. Examine equipment performance data including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including system
effects that can create undesired or unpredicted conditions that cause reduced
capacities in all or part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

F. Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

G. Examine test reports specified in individual system and equipment Sections.

H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight,
filters are clean, and equipment with functioning controls is ready for operation.

l. Examine strainers. Verify that startup screens have been replaced by permanent screens with
indicated perforations.

J. Examine control valves for proper installation for their intended function of throttling,
diverting, or mixing fluid flows.

K. Examine system pumps to ensure absence of entrained air in the suction piping.
L. Examine operating safety interlocks and controls on HVAC equipment.

M.  Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions to changes in conditions. Record default set points if different
from indicated values.

3.2 PREPARATION
A. Prepare a TAB plan that includes the following:
Equipment and systems to be tested.
Strategies and step-by-step procedures for balancing the systems.

Instrumentation to be used.
Sample forms with specific identification for all equipment.

PwnNPE
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B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness
for TAB work. Include, at a minimum, the following:

1.

Hydronics:

a. Verify leakage and pressure tests on water distribution systems have been
satisfactorily completed.

Piping is complete with terminals installed.

Water treatment is complete.

Systems are flushed, filled, and air purged.

Strainers are pulled and cleaned.

Control valves are functioning per the sequence of operation.

Shutoff and balance valves have been verified to be 100 percent open.

Pumps are started and proper rotation is verified.

Pump gage connections are installed directly at pump inlet and outlet flanges or
in discharge and suction pipe prior to valves or strainers.

R i

j. Variable-frequency controllers' startup is complete and safeties are verified.

k. Suitable access to balancing devices and equipment is provided.

GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing procedures on each system according to the procedures
contained in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of
Environmental Systems", and in this Section.

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation,"
Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping
Insulation."

C. Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

D. Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and

manufacturer-recommended testing procedures. Crosscheck the summation of required coil
and heat exchanger flow rates with pump design flow rate.
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B. Prepare schematic diagrams of systems' "as-built" piping layouts.
C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and

balancing as follows:

1. Check liquid level in expansion tank.
2. Check highest vent for adequate pressure.
3. Check flow-control valves for proper position.
4, Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
5. Verify that motor starters are equipped with properly sized thermal protection.
6. Check that air has been purged from the system.
3.5 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS
A. Balance the primary circuit flow first.
B. Balance the secondary circuits after the primary circuits are complete.

C. Adjust pumps to deliver total design gpm.

1. Measure total water flow.
a. Position valves for full flow through coils.
b Measure flow by main flow meter, if installed.
If main flow meter is not installed, determine flow by pump TDH or exchanger
pressure drop.
2. Measure pump TDH as follows:
a. Measure discharge pressure directly at the pump outlet flange or in discharge
pipe prior to any valves.
b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to
any valves or strainers.
C. Convert pressure to head and correct for differences in gage heights.
d. Verify pump impeller size by measuring the TDH with the discharge valve closed.

Note the point on manufacturer's pump curve at zero flow and verify that the
pump has the intended impeller size.

e. With valves open, read pump TDH. Adjust pump discharge valve until design
water flow is achieved.

3. Monitor motor performance during procedures and do not operate motor in an
overloaded condition.

D. Adjust flow-measuring devices installed in mains and branches to design water flows.
1. Measure flow in main and branch pipes.
2. Adjust main and branch balance valves for design flow.
3. Re-measure each main and branch after all have been adjusted.
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E. For systems without pressure-independent valves or flow-measuring devices at terminals:
1. Measure and balance coils by either coil pressure drop or temperature method.
2. If balanced by coil pressure drop, perform temperature tests after flows have been
verified.
F. Verify final system conditions as follows:
1. Re-measure and confirm that total water flow is within design.
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.

3. Mark final settings.

G. Verify that memory stops have been set.
3.6 PROCEDURES FOR MOTORS

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:
1. Manufacturer's name, model number, and serial number.
2. Motor horsepower rating.
3. Motor rpm.
4, Phase and hertz.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter size and thermal-protection-element rating.
8. Service factor and frame size.

B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove
proper operation.

3.7 PROCEDURES FOR BOILERS

A Hydronic Boilers:

1. Measure and record entering- and leaving-water temperatures.
2. Measure and record water flow.
3. Record relief valve pressure setting.

3.8 CONTROLS VERIFICATION

A. In conjunction with system balancing, perform the following:

1. Verify temperature control system is operating within the design limitations.
2. Confirm that the sequences of operation are in compliance with Contract Documents.
3. Verify that controllers are calibrated and function as intended.
4. Verify that controller set points are as indicated.
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5. Verify the operation of lockout or interlock systems.
6. Verify the operation of valve and damper actuators.
7. Verify that controlled devices are properly installed and connected to correct controller.
8. Verify that controlled devices travel freely and are in position indicated by controller:

open, closed, or modulating.
9. Verify location and installation of sensors to ensure that they sense only intended
temperature, humidity, or pressure.

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and
variations from indicated conditions.

3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
1. Measure motor voltage and amperage. Compare the values to motor nameplate
information.
2. Check bearings and other lubricated parts for proper lubrication.
3. Report on the operating condition of the equipment and the results of the

measurements taken. Report deficiencies.

B. Before performing testing and balancing of existing systems, inspect existing equipment that is
to remain and be reused to verify that existing equipment has been cleaned and refurbished.
Verify the following:

1. Bearings and other parts are properly lubricated.
2. Deficiencies noted in the preconstruction report are corrected.

3.10 TOLERANCES

A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
1. Heating-Water Flow Rate: Plus or minus 10 percent

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified
above.
3.11 FINAL REPORT

A. General: Prepare a certified written report; tabulate and divide the report into separate
sections for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.

B. Final Report Contents: In addition to certified field-report data, include the following:
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1. Pump curves.
2. Fan curves.
3. Manufacturers' test data.
4, Field test reports prepared by system and equipment installers.
5. Other information relative to equipment performance; do not include Shop Drawings

and Product Data.
C. General Report Data: In addition to form titles and entries, include the following data:

Title page.

Name and address of the TAB specialist.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

Summary of contents including the following:

LN WNRE

=
©
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=

Indicated versus final performance.

Notable characteristics of systems.

Description of system operation sequence if it varies from the Contract
Documents.

oo

12. Nomenclature sheets for each item of equipment.

13. Data for terminal units, including manufacturer's name, type, size, and fittings.

14. Notes to explain why certain final data in the body of reports vary from indicated values.
15. Test conditions for fans and pump performance forms including the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

Sm o0 T

D. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup
equipment reports, include the following:

1. Unit Data:

a. System identification.
b. Location.
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Make and type.

Model number and unit size.

Manufacturer's serial number.

Fuel type in input data.

Output capacity in Btu/h.

Ignition type.

Burner-control types.

Motor horsepower and rpm.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.
Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches.

Test Data (Indicated and Actual Values):

O3 TAT TSm0 Q0 T

Total airflow rate in cfm.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.

Air temperature differential in deg F.
Entering-air static pressure in inches wg.
Leaving-air static pressure in inches wg.
Air static-pressure differential in inches wg.
Low-fire fuel input in Btu/h.

High-fire fuel input in Btu/h.

Manifold pressure in psig.
High-temperature-limit setting in deg F.
Operating set point in Btu/h.

Motor voltage at each connection.
Motor amperage for each phase.
Heating value of fuel in Btu/h.

E. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and
include the following:

1.

Unit Data:

a. Unit identification.

b. Location.

C. Service.

d. Make and size.

e. Model number and serial number.

f. Water flow rate in gpm.

g. Water pressure differential in feet of head or psig.
h. Required net positive suction head in feet of head or psig.
i Pump rpm.

j- Impeller diameter in inches.

k. Motor make and frame size.

Motor horsepower and rpm.
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Voltage at each connection.
Amperage for each phase.

Full-load amperage and service factor.
Seal type.

Test Data (Indicated and Actual Values):

AT T S@ o o0 oo

Static head in feet of head or psig.

Pump shutoff pressure in feet of head or psig.
Actual impeller size in inches.

Full-open flow rate in gpm.

Full-open pressure in feet of head or psig.

Final discharge pressure in feet of head or psig.

Final suction pressure in feet of head or psig.
Final total pressure in feet of head or psig.
Final water flow rate in gpm.

Voltage at each connection.

Amperage for each phase.

Instrument Calibration Reports:

1.

Report Data:

oo oo

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

VERIFICATION OF TAB REPORT

100%CD
6/9/17

Engineer shall randomly select measurements, documented in the final report, to be
rechecked. Rechecking shall be limited to either 10 percent of the total measurements
recorded or the extent of measurements that can be accomplished in a normal 8-hour
business day.

If rechecks yield measurements that differ from the measurements documented in the final
report by more than the tolerances allowed, the measurements shall be noted as "FAILED."

If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shall be

considered incomplete and shall be rejected.

If TAB work fails, proceed as follows:

1.

TAB specialists shall recheck all measurements and make adjustments. Revise the final
report and balancing device settings to include all changes; resubmit the final report and
request a second final inspection.

TESTING, ADJUSTING, AND BALANCING FOR HVAC
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2. If the second final inspection also fails, Owner may contract the services of another TAB
specialist to complete TAB work according to the Contract Documents and deduct the

cost of the services from the original TAB specialist's final payment.

E. Prepare test and inspection reports.

3.13 ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions
are being maintained throughout and to correct unusual conditions.

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 230593
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SECTION 23 0719 — HVAC PIPING INSULATION
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

1.2

13

1.4

15

1.6

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

A. Section includes insulating indoor and outdoor HVAC piping systems:

SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory and field applied if any).

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1. Detail application of protective shields, saddles, and inserts at hangers for each type

of insulation and hanger.
2. Detail attachment and covering of heat tracing inside insulation.
3. Detail insulation application at pipe expansion joints for each type of insulation.
4, Detail insulation application at elbows, fittings, flanges, valves, and specialties for
each type of insulation.

5. Detail removable insulation at piping specialties.
6. Detail application of field-applied jackets.
7. Detail application at linkages of control devices.

QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an
apprenticeship program or another craft training program certified by the Department of
Labor, Bureau of Apprenticeship and Training.

B. Surface-Burning Characteristics: For insulation and related materials, as determined by

testing identical products according to ASTM E 84, by a testing and inspecting agency
acceptable to authorities having jurisdiction. Factory label insulation and jacket materials
and adhesive, mastic, tapes, and cement material containers, with appropriate markings of
applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-

developed index of 150 or less.

DELIVERY, STORAGE, AND HANDLING

A.

Packaging: Insulation material containers shall be marked by manufacturer with
appropriate ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

A.

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
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Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
maintenance.

Coordinate installation and testing of heat tracing.

1.7 SCHEDULING

A.

PART 2 -

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

Complete installation and concealment of plastic materials as rapidly as possible in each
area of construction.

PRODUCTS

2.1 INSULATION MATERIALS

A.

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping
Insulation Schedule," and "Outdoor, Aboveground Piping Insulation Schedule" articles for
where insulating materials shall be applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of
less than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Flexible Elastomeric Insulation:

1. Products: Subject to compliance with requirements, provide one of the following:
a. Aeroflex USA, Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.
2. Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534,
Type | for tubular materials.
3. Thermal Conductivity: Shall not exceed 0.25 Btu x in./h x sq. ft. x deg F at 75 deg F.
4, Density: Shall be 2.0 lb/cu. ft.
Mineral-Fiber, Preformed Pipe Insulation:
1. Products: Subject to compliance with requirements, provide one of the following:
a. Fibrex Insulations Inc.; Coreplus 1200.
b. Johns Manville; Micro-Lok.
C. Knauf Insulation; 1000-Degree Pipe Insulation.
d. Manson Insulation Inc.; Alley-K.
e. Owens Corning; Fiberglas Pipe Insulation.
2. Type |, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting
resin. Comply with ASTM C 547, Type |, Grade A, with factory-applied ASJ-SSL.
3. Thermal Conductivity: Shall not exceed 0.27 Btu x in./h x sq. ft. x deg F at 75 deg F.
4, ASJ-SSL: Laminated, aluminum foil, glass reinforced, white kraft paper, ASJ with a

vapor barrier perm rating of not more than 0.02 and self-sealing, pressure-sensitive,
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2.2

2.3

2.4

2.5

acrylic-based adhesive covered by a removable protective strip; complying with
ASTM C 1136, Type |.

INSULATING CEMENTS

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.
ADHESIVES
A. Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2. Adhesive shall comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

B. Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type I, Class I.

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

D. ASJ and PVDC Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation
jacket lap seams and joints.

E. PVC Jacket Adhesive: Compatible with PVC jacket.

MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type Il.
1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry
film thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
4, Color: White.

C. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient services.
1. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
2. Service Temperature Range: Minus 50 to plus 220 deg F.
3. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.
4, Color: White.

D. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient
services.
1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: 60 percent by volume and 66 percent by weight.
4, Color: White.

SEALANTS

A. Joint Sealants:
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1. For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2. Sealants shall comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

B. Metal Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4, Color: Aluminum.
C. ASJ Flashing Sealants, PVDC, and PVC Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4, Color: White.
2.6 FIELD-APPLIED JACKETS
A. Field-applied jackets shall comply with ASTM C 921, Type |, unless otherwise indicated.
B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
1. Adhesive: As recommended by jacket material manufacturer.
2. Color: White.
3. Thickness: 30 mils thick
4, Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricate.
a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,

flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints,
and P-trap and supply covers for lavatories.

C. Metal Jacket:
1. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005,
Temper H-14.
a. Sheet and roll stock ready for shop or field sizing.
b. Finish: Stucco Embossed
C. Thickness: 0.024 inch thick
d Moisture Barrier for Indoor Applications: 1-mil-thick, heat-bonded
polyethylene and kraft paper.
. Moisture Barrier for Outdoor Applications: 2.5-mil-thick polysurlyn.
f. Factory-Fabricated Fitting Covers:

Q) Same material, finish, and thickness as jacket.
(2 Preformed 2-piece or gore, 45- and 90-degree, short- and long-
radius elbows.

3) Tee covers.

4) Flange and union covers.
(5) End caps.

(6) Beveled collars.

@) Valve covers.
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(8) Field fabricate fitting covers only if factory-fabricated fitting covers
are not available.

PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially oriented
barrier film with a permeance at 0.02 perm when tested according to
ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index
of 20 when tested according to ASTM E 84.
PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC biaxially oriented
barrier film with a permeance at 0.01 perm when tested according to
ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index
of 25 when tested according to ASTM E 84.

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

o gk whpE

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic
adhesive; suitable for indoor and outdoor applications.

arwdE

Width: 2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch in width.

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

1
2.
3.
4
5

Width: 2 inches.

Thickness: 3.7 mils.

Adhesion: 100 ounces force/inch in width.
Elongation: 5 percent.

Tensile Strength: 34 Ibf/inch in width.

D. PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.

1
2.
3.
4
5

Width: 3 inches.

Film Thickness: 4 mils.

Adhesive Thickness: 1.5 mils.
Elongation at Break: 145 percent.
Tensile Strength: 55 Ibf/inch in width.

E. PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic
adhesive.

ahrwDNE
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Width: 3 inches.

Film Thickness: 6 mils.

Adhesive Thickness: 1.5 mils.
Elongation at Break: 145 percent.
Tensile Strength: 55 Ibf/inch in width.
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2.8 SECUREMENTS

A.

C.

PART 3 -

Bands: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch thick, 3/4
inch wide with wing seal

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or
Monel.

Wire: 0.062-inch soft-annealed, stainless steel.

EXECUTION

3.1 EXAMINATION

A.

Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A.

C.

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that
will adversely affect insulation application.

Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact
with stainless-steel surfaces, use demineralized water.

3.3 GENERAL INSTALLATION REQUIREMENTS

A.

I O MmO

Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of piping including fittings, valves, and
specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses
required for each item of pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either
wet or dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at

hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to
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structure. Taper and seal ends at attachment to structure with vapor-barrier
mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation
to insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4, Cover inserts with jacket material matching adjacent pipe insulation. Install shields
over jacket, arranged to protect jacket from tear or puncture by hanger, support,
and shield.

5. Vapor stops at butt joints shall be applied at every fourth pipe section joint and at
each fitting to provide isolation of water incursion.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and
wet and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation
jacket. Secure strips with adhesive and outward clinching staples along both edges
of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing
lap. Staple laps with outward clinching staples along edge at 2 inches o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape, according to insulation material manufacturer's
written instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints
and at ends adjacent to pipe flanges and fittings.

M. Cut insulation in @ manner to avoid compressing insulation more than 75 percent of its
nominal thickness.

N. Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

0. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

P. For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.

3. Nameplates and data plates.

4, Manholes.

5. Handholes.

6. Cleanouts.

34 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof
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surface and seal with joint sealant. For applications requiring indoor and outdoor

HVAC PIPING INSULATION 230719-7



Waltham Library Boiler Replacement 100%CD

City of Waltham

3.5

6/9/17
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top
of roof flashing.
4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation
flush with sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation

continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches.
4, Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation

continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for
firestopping and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

A.

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties
with continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made

from same material and density as adjacent pipe insulation. Each piece shall be
butted tightly against adjoining piece and bonded with adhesive. Fill joints, seams,
voids, and irregular surfaces with insulating cement finished to a smooth, hard, and
uniform contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of
same material and thickness as used for adjacent pipe. Cut sectional pipe insulation
to fit. Butt each section closely to the next and hold in place with tie wire. Bond
pieces with adhesive.

4, Insulate valves using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap adjoining
pipe insulation by not less than two times the thickness of pipe insulation, or one
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pipe diameter, whichever is thicker. For valves, insulate up to and including the
bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular
surfaces with insulating cement.

Insulate strainers using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap adjoining
pipe insulation by not less than two times the thickness of pipe insulation, or one
pipe diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with
insulating cement. Insulate strainers so strainer basket flange or plug can be easily
removed and replaced without damaging the insulation and jacket. Provide a
removable reusable insulation cover. For below-ambient services, provide a design
that maintains vapor barrier.

Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather
mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing
mesh. Trowel the mastic to a smooth and well-shaped contour.

For services not specified to receive a field-applied jacket except for flexible
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers,
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers to
adjoining insulation facing using PVC tape.

Stencil or label the outside insulation jacket of each union with the word "union."
Match size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature
taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.
Shape insulation at these connections by tapering it to and around the connection with
insulating cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1.

NV5 Project No. 701103.00

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend
insulation from flanges or union long at least two times the insulation thickness over
adjacent pipe insulation on each side of flange or union. Secure flange cover in
place with stainless-steel or aluminum bands. Select band material compatible with
insulation and jacket.

Construct removable valve insulation covers in same manner as for flanges, except
divide the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its
attached insulation, to flanges with tie wire. Extend insulation at least 2 inches over
adjacent pipe insulation on each side of valve. Fill space between flange or union
cover and pipe insulation with insulating cement. Finish cover assembly with
insulating cement applied in two coats. After first coat is dry, apply and trowel
second coat to a smooth finish.
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Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference
of adjacent straight pipe segments with cut sections of sheet insulation of same
thickness as pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface
being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface
being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation
when available.

2. When preformed valve covers are not available, install cut sections of pipe and
sheet insulation to valve body. Arrange insulation to permit access to packing and
to allow valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4, Secure insulation to valves and specialties and seal seams with manufacturer's

recommended adhesive to eliminate openings in insulation that allow passage of air
to surface being insulated.

3.7 INSTALLATION OF MINERAL-FIBER INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1.

Secure each layer of preformed pipe insulation to pipe with wire or bands and
tighten bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and
protrusions with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps
with outward-clinched staples at 6 inches o.c.

4, For insulation with factory-applied jackets on below-ambient surfaces, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing
sealant.

B. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
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2. Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference
of adjacent straight pipe segments with mineral-fiber blanket insulation.

4, Install jacket material with manufacturer's recommended adhesive, overlap seams
at least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation
when available.

2. When preformed insulation elbows and fittings are not available, install mitered

sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure
insulation materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of same material as straight segments of pipe insulation
when available.

2. When preformed sections are not available, install mitered sections of pipe
insulation to valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

4, Install insulation to flanges as specified for flange insulation application.

3.8 FIELD-APPLIED JACKET INSTALLATION

A.

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end

joints; for horizontal applications. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap
and the finish bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with
stainless-steel bands 12 inches o.c. and at end joints.

Where PVDC jackets are indicated, install as follows:

1. Apply three separate wraps of filament tape per insulation section to secure pipe
insulation to pipe prior to installation of PVDC jacket.
2. Wrap factory-presized jackets around individual pipe insulation sections with one

end overlapping the previously installed sheet. Install presized jacket with an
approximate overlap at butt joint of 2 inches over the previous section. Adhere lap
seal using adhesive or SSL, and then apply 1-1/4 circumferences of appropriate
PVDC tape around overlapped butt joint.

3. Continuous jacket can be spiral-wrapped around a length of pipe insulation. Apply
adhesive or PVDC tape at overlapped spiral edge. When electing to use adhesives,
refer to manufacturer's written instructions for application of adhesives along this
spiral edge to maintain a permanent bond.

4, Jacket can be wrapped in cigarette fashion along length of roll for insulation systems
with an outer circumference of 33-1/2 inches or less. The 33-1/2-inch-
circumference limit allows for 2-inch-overlap seal. Using the length of roll allows for
longer sections of jacket to be installed at one time. Use adhesive on the lap seal.
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3.9

3.10

3.11

3.12

Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap seal to
secure joint.

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and
wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.

FINISHES
A. Pipe Insulation with ASJ: Paint jacket with paint system identified below and as specified in
Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
a. Finish Coat Material: Interior, flat, latex-emulsion size.
B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.
C. Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.
D. Do not field paint aluminum jackets.
FIELD QUALITY CONTROL
A. Tests and Inspections:
1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by

removing field-applied jacket and insulation in layers in reverse order of their
installation. Extent of inspection shall be limited to three locations of straight pipe,
three locations of threaded fittings, three locations of welded fittings, two locations
of threaded strainers, two locations of welded strainers, three locations of threaded
valves, and three locations of flanged valves for each pipe service defined in the
"Piping Insulation Schedule, General" Article.

B. All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified
for each piping system and pipe size range.

B. Iltems Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
INDOOR PIPING INSULATION SCHEDULE
A. Install indoor HVAC piping insulation according to the following table.
1. Branch piping is defined as piping 2” in diameter and less, not exceeding 12 feet in
length, to individual terminal units.
2. Install jacket over insulation material. For insulation with factory-applied jacket,
install the field-applied jacket over the factory-applied jacket
B. The following locations shall be defined as exposed locations. All other locations shall be
considered concealed unless otherwise noted.
1. Mechanical rooms below 7’-0” above finished floor.
2. Kitchens and food preparation areas.
3. Equipment repair/service areas.
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Service Fluid Material — Thickness Location - Field
Temp (F) Type Pipe Size (in) Applied Jacket Notes
Chilled Water Mineral Fiber — %" tol” 1”7 Concealed - None
Supply and 40 - 55 Preformed Pipe 1%” to2” %"
Return P 2” and up 1” Exposed - PVDC
. 3 n”n n”n 4 -
?5;:,||3ga\r/,\(/jater 00 140 Mineral Fiber — %" to 4 1 Concealed - None
H ” 1y”
Return Preformed Pipe 5” and up 1% Exposed - PVC
Heating Water . .
Mineral Fiber — s» . Concealed - None
:L;fsx and 141-200 Preformed Pipe 7" and up 1 Exposed - PVC
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SECTION 23 2113 - HYDRONIC PIPING

PART 1- GENERAL

11

1.2

13

1.4

SUMMARY

A. Section includes pipe and fitting materials and joining methods for the following:
Copper tube and fittings.

Steel pipe and fittings.

Plastic pipe and fittings.

Joining materials.

Transition fittings.

Dielectric fittings.

ogkrwnE

ACTION SUBMITTALS

A. Product Data: For each type of the following:
1. Pipe.
2. Fittings.
3. Joining materials.
B. Delegated-Design Submittal:
1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment

guides, hangers and supports for multiple pipes, expansion joints and loops, and

attachments of the same to the building structure.

Locations of pipe anchors and alignment guides and expansion joints and loops.

Locations of and details for penetrations, including sleeves and sleeve seals for exterior

walls, floors, basement, and foundation walls.

4. Locations of and details for penetration and firestopping for fire- and smoke-rated wall
and floor and ceiling assemblies.

wn

INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Piping layout, drawn to scale, on which the following items are shown
and coordinated with each other, using input from installers of the items involved:
1. Suspended ceiling components.
2. Other building services.
3. Structural members.
B. Quialification Data: For Installer.
C. Welding certificates.
D. Field quality-control reports.
E. Preconstruction Test Reports:
1. Water Analysis: Submit a copy of the water analysis to illustrate water quality available at

Project site.
QUALITY ASSURANCE

A. Installer Qualifications:
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Installers of Pressure-Sealed Joints: Installers shall be certified by pressure-seal joint
manufacturer as having been trained and qualified to join piping with pressure-seal pipe
couplings and fittings.

Fiberglass Pipe and Fitting Installers: Installers of RTRF and RTRP shall be certified by
manufacturer of pipes and fittings as having been trained and qualified to join fiberglass
piping with manufacturer-recommended adhesive.

Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

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

1.

2.

Comply with ASME B31.9, "Building Services Piping," for materials, products, and
installation.

Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

PRECONSTRUCTION TESTING

A.

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on water quality.

PERFORMANCE REQUIREMENTS

A.

Hydronic piping components and installation shall be capable of withstanding the following
minimum working pressure and temperature unless otherwise indicated:

oukrwpdE

Hot-Water Heating Piping: 100 psig at 200 deg F.

Makeup-Water Piping: 80 psig 73 deg F.

Condensate-Drain Piping: 150 deg F.

Blowdown-Drain Piping: 180 deg F.

Air-Vent Piping: 180 deg F.

Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which
it is attached.

COPPER TUBE AND FITTINGS

A.

Drawn-Temper Copper Tubing: ASTM B 88, Type L.

Annealed-Temper Copper Tubing: ASTM B 88, Type K.

DWYV Copper Tubing: ASTM B 306, Type DWV.

Grooved, Mechanical-Joint, Wrought-Copper Fittings: ASME B16.22.

1.

2.

Grooved-End Copper Fittings: ASTM B 75 (ASTM B 75M), copper tube or ASTM B 584,
bronze casting.

Grooved-End-Tube Couplings: Rigid pattern unless otherwise indicated; gasketed fitting.
Ductile-iron housing with keys matching pipe and fitting grooves, prelubricated EPDM
gasket rated for minimum 230 deg F (110 deg C) for use with housing, and steel bolts
and nuts.

Copper or Bronze Pressure-Seal Fittings:

1.

Housing: Copper.
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2. O-Rings and Pipe Stops: EPDM.
3. Tools: Manufacturer's special tools.
4, Minimum 200-psig working-pressure rating at 250 deg F.
Wrought-Copper Unions: ASME B16.22.

STEEL PIPE AND FITTINGS

A.

Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and
wall thickness as indicated in "Piping Applications" Article.

Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in "Piping
Applications" Article.

Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in "Piping
Applications" Article.

Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping
Applications" Article.

Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised
ground face, and bolt holes spot faced as indicated in "Piping Applications" Article.

Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.

Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts,
nuts, and gaskets of the following material group, end connections, and facings:

1. Material Group: 1.1.

2. End Connections: Butt welding.

3. Facings: Raised face.

Grooved Mechanical-Joint Fittings and Couplings:

1. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade
32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or
ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders constructed to
accept grooved-end couplings; with nuts, bolts, locking pin, locking toggle, or lugs to
secure grooved pipe and fittings.

2. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central cavity
pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure
grooved pipe and fittings.

Steel Pressure-Seal Fittings:

1. Housing: Steel.

2. O-Rings and Pipe Stop: EPDM.

3. Tools: Manufacturer's special tool.

4, Minimum 300-psig working-pressure rating at 230 deg F.

Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe in which
they are installed.

PLASTIC PIPE AND FITTINGS

A.

CPVC Plastic Pipe: ASTM F 441/F 441M, with wall thickness as indicated in "Piping Applications"
Article.
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1. CPVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM F 438 for Schedule 40 pipe;
ASTM F 439 for Schedule 80 pipe.
PVC Plastic Pipe: ASTM D 1785, with wall thickness as indicated in "Piping Applications" Article.

1. PVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM D 2466 for Schedule 40 pipe;
ASTM D 2467 for Schedule 80 pipe.

2.5 JOINING MATERIALS

A.

G.

H.

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system

contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless
otherwise indicated.
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

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

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

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for joining
copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.

Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

Solvent Cements for CPVC Piping: ASTM F 493.

Solvent Cements for PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

2.6 TRANSITION FITTINGS

A.

B.

Plastic-to-Metal Transition Fittings:
1. One-piece fitting with one threaded brass or copper insert and one solvent-cement-joint
end of material and wall thickness to match plastic pipe material.

Plastic-to-Metal Transition Unions:
1. Brass or copper end, solvent-cement-joint end of material and wall thickness to match
plastic pipe material, rubber gasket, and threaded union.

2.7 DIELECTRIC FITTINGS

A.

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

Dielectric Unions:

1. Standard: ASSE 1079.
2. Pressure Rating: 125 psig minimum at 180 deg .
3. End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Flanges:
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Standard: ASSE 1079.

Factory-fabricated, bolted, companion-flange assembly.

Pressure Rating: 125 psig minimum at 180 deg F.

End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint
copper alloy and threaded ferrous.

PONPE

Dielectric-Flange Insulating Kits:

Nonconducting materials for field assembly of companion flanges.
Pressure Rating: 150 psig .

Gasket: Neoprene or phenolic.

Bolt Sleeves: Phenolic or polyethylene.

Washers: Phenolic with steel backing washers.

agrwnNpE

Dielectric Nipples:

Standard: IAPMO PS 66.

Electroplated steel nipple, complying with ASTM F 1545.
Pressure Rating: 300 psig at 225 deg F.

End Connections: Male threaded or grooved.

Lining: Inert and noncorrosive, propylene.

agrwONE

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A.

NV5 Project No.

Hot-water heating piping, aboveground, NPS 2 and smaller <Insert pipe size range>, shall be any
of the following:

1. Type L drawn-temper copper tubing, wrought-copper fittings, and soldered brazed
pressure-seal joints.
2. Schedule 40 Schedule 30 Schedule 20, Grade B steel pipe; Class 125, cast-iron Class

150, malleable-iron Class 250, cast-iron Class 300, malleable-iron fittings; cast-iron
flanges and flange fittings; and threaded joints.

3. Schedule 5 steel pipe; steel, pressure-seal couplings and fittings; and pressure-seal
joints.

4. Schedule 40 Schedule 80 CPVC plastic pipe and fittings and solvent-welded joints.

Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be any of the following:

1. Type L drawn-temper copper tubing, wrought-copper fittings, and soldered brazed joints.

2. Schedule 40 Schedule 30 Schedule 20 steel pipe, wrought-steel fittings and wrought-cast
or forged-steel flanges and flange fittings, and welded and flanged joints.

3. Schedule 40 Schedule 30 Schedule 20 steel pipe; grooved, mechanical joint coupling
and fittings; and grooved, mechanical joints.

4, Schedule 40 Schedule 80 CPVC plastic pipe and fittings and solvent-welded joints.

5. RTRP and RTRF with adhesive or flanged joints.

Makeup-water piping installed aboveground shall be either of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered brazed joints.

2. Schedule 40 Schedule 80 CPVC plastic pipe and fittings, and solvent-welded joints.

Condensate-Drain Piping: Schedule 40 PVC plastic pipe and fittings and solvent-welded joints.

Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the
service in which blowdown drain is installed.

Air-Vent Piping:
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1. Inlet; Same as service where installed with metal-to-plastic transition fittings for plastic
piping systems according to piping manufacturer's written instructions.
2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints.
G. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining methods

as for piping specified for the service in which safety valve is installed with metal-to-plastic
transition fittings for plastic piping systems according to piping manufacturer's written instructions.

3.2 PIPING INSTALLATIONS

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Install piping as indicated unless deviations to layout are approved on Coordination
Drawings.

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms

and service areas.

C. 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.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

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

l. Install piping to allow application of insulation.

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

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of
valves.

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple
with cap, at low points in piping system mains and elsewhere as required for system drainage.

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.

0. Install branch connections to mains using tee fittings in main pipe, with the branch connected to

the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe.

P. Install valves according to the following:
1. Section 230523 "General-Duty Valves for HVAC Piping."
Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment,

and elsewhere as indicated.
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Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere
as indicated.

Install shutoff valve immediately upstream of each dielectric fitting.

Comply with requirements in Section 230516 "Expansion Fittings and Loops for HVAC Piping" for
installation of expansion loops, expansion joints, anchors, and pipe alignment guides.

Comply with requirements in Section 230553 "ldentification for HYAC Piping and Equipment" for
identifying piping.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements
for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

DIELECTRIC FITTING INSTALLATION

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples unions.
C. Dielectric Fittings for NPS 2-1/2 to NPS 4 Use dielectric flanges flange kits nipples.
D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange Kits.
HANGERS AND SUPPORTS
A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and
Equipment" for hanger, support, and anchor devices. Comply with the following requirements for
maximum spacing of supports.
B. Comply with requirements in Section 230548 "Vibration and Seismic Controls for HVAC" for
seismic restraints.
C. Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet (6 m)
long.
2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet (6 m)
or longer.
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer,
supported on a trapeze.
4. Spring hangers to support vertical runs.
5. Provide copper-clad hangers and supports for hangers and supports in direct contact with
copper pipe.
6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from
scratching pipe.
D. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:

1. NPS 3/4: Maximum span, 7 feet.
2. NPS 1: Maximum span, 7 feet.
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B.

NV5 Project No.

6/9/17
3. NPS 1-1/2: Maximum span, 9 feet.
4, NPS 2: Maximum span, 10 ft.
5. NPS 2-1/2: Maximum span, 11 feet.
6. NPS 3 and Larger: Maximum span, 12 feet.
Install hangers for drawn-temper copper piping with the following maximum spacing and minimum

rod sizes:

NPS 3/4: Maximum span, 5 feet; minimum rod size, 1/4 inch.

NPS 1: Maximum span, 6 feet; minimum rod size, 1/4 inch.

NPS 1-1/4:Maximum span, 7 feet; minimum rod size, 3/8 inch.

NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8 inch .

NPS 2: Maximum span, 8 feet; minimum rod size, 3/8 inch

NPS 2-1/2: Maximum span, 9 feet; minimum rod size, 3/8 inch .

NPS 3 and Larger: Maximum span, 10 feet; minimum rod size, 3/8 inch.

NogkrwbE

Plastic Piping Hanger Spacing: Space hangers according to pipe manufacturer's written
instructions for service conditions. Avoid point loading. Space and install hangers with the fewest
practical rigid anchor points.

Fiberglass Piping Hanger Spacing: Space hangers according to pipe manufacturer's written
instructions for service conditions. Avoid point loading. Space and install hangers with the fewest
practical rigid anchor points.

Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.

NT CONSTRUCTION

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.

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/A5.8M.

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 AWS D10.12M/D10.12, using qualified processes
and welding operators according to "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-Cemented 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. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

3. PVC Pressure Piping: Join ASTM D 1785 schedule number, PVC 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.

4, PVC Nonpressure Piping: Join according to ASTM D 2855.

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

Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves
in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall
thickness. Use grooved-end fittings and rigid, grooved-end-pipe couplings.

Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended tool and
procedure, and brazed joints.

Pressure-Sealed Joints: Use manufacturer-recommended tool and procedure. Leave insertion
marks on pipe after assembly.

AL EQUIPMENT CONNECTIONS

Sizes for supply and return piping connections shall be the same as or larger than equipment
connections.

Install control valves in accessible locations close to connected equipment.

Install bypass piping with globe valve around control valve. If parallel control valves are installed,
only one bypass is required.

Install ports for pressure gages and thermometers at coil inlet and outlet connections. Comply
with requirements in Section 230519 "Meters and Gages for HVAC Piping."

3.7 CHEMICAL TREATMENT

A.

NV5 Project No.

Perform an analysis of makeup water to determine type and quantities of chemical treatment
needed to keep system free of scale, corrosion, and fouling, and to sustain the following water
characteristics:

1. pH:9.0to 10.5.
2 "P" Alkalinity: 100 to 500 ppm.
3. Boron: 100 to 200 ppm.
4 Chemical Oxygen Demand: Maximum of 100 ppm. Revise this value if closed system
contains glycol.
5. Corrosion Inhibitor:
a. Sodium Nitrate: 1000 to 1500 ppm.
b. Molybdate: 200 to 300 ppm.
C. Chromate: 200 to 300 ppm.
d. Sodium Nitrate Plus Molybdate: 100 to 200 ppm each.
e. Chromate Plus Molybdate: 50 to 100 ppm each.
6. Soluble Copper: Maximum of 0.20 ppm.
7. Tolyiriazole Copper and Yellow Metal Corrosion Inhibitor: Minimum of 10 ppm.
8. Total Suspended Solids: Maximum of 10 ppm.
9. Ammonia: Maximum of 20 ppm.
10. Free Caustic Alkalinity: Maximum of 20 ppm.
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11. Microbiological Limits:
a. Total Aerobic Plate Count: Maximum of 1000 organisms/mL.
b. Total Anaerobic Plate Count: Maximum of 100 organisms/mL.
C. Nitrate Reducers: 100 organisms/mL.
d. Sulfate Reducers: Maximum of zero organisms/mL.
e. Iron Bacteria: Maximum of zero organisms/mL.

B. Fill system with fresh water and add liquid alkaline compound with emulsifying agents and
detergents to remove grease and petroleum products from piping. Circulate solution for a
minimum of 24 hours, drain, clean strainer screens, and refill with fresh water.

C. Add initial chemical treatment and maintain water quality in ranges noted above for the first year

of operation.

3.8 FIELD QUALITY CONTROL

A. Prepare hydronic piping according to ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during test.

2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test
pressure. If temporary restraints are impractical, isolate expansion joints from testing.

3. Flush hydronic piping systems with clean water; then remove and clean or replace
strainer screens.

4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be
capable of sealing against test pressure without damage to valve. Install blinds in flanged
joints to isolate equipment.

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to
protect against damage by expanding liquid or other source of overpressure during test.

B. Perform the following tests on hydronic piping:

1. Use ambient temperature water as a testing medium unless there is risk of damage due
to freezing. Another liquid that is safe for workers and compatible with piping may be
used.

2. While filling system, use vents installed at high points of system to release air. Use drains
installed at low points for complete draining of test liquid.

3. Isolate expansion tanks and determine that hydronic system is full of water.

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the
system's working pressure. Test pressure shall not exceed maximum pressure for any
vessel, pump, valve, or other component in system under test. Verify that stress due to
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum
yield strength or 1.7 times the "SE" value in Appendix A in ASME B31.9, "Building
Services Piping."

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping,
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.

6. Prepare written report of testing.

C. Perform the following before operating the system:

1. Open manual valves fully.

2. Inspect pumps for proper rotation.

3. Set makeup pressure-reducing valves for required system pressure.

4 Inspect air vents at high points of system and determine if all are installed and operating
freely (automatic type), or bleed air completely (manual type).

5. Set temperature controls so all coils are calling for full flow.

6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers,

cooling towers, to specified values.
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7. Verify lubrication of motors and bearings.

END OF SECTION 23 2113
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SECTION 235216 — FIRE-TUBE CONDENSING BOILERS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes packaged, factory-fabricated and assembled, gas-fired, fire-tube
condensing boilers, trim, and accessories for space heating hot water.

1.3 SUBMITTALS

A. Product Data: Include performance data, operating characteristics, furnished specialties, and
accessories.

B. Shop Drawings: For boilers, boiler trim, and accessories.
1. Include plans, elevations, sections, details, and attachments to other work.
2. Wiring Diagrams: Power, signal, and control wiring.
C. Source quality-control test reports: Indicate and interpret test results for compliance with

performance requirements before shipping.

D. Field quality-control test reports: Indicate and interpret test results for compliance with
performance requirements.

E. Warranty: Standard warranty specified in this Section.
1.4 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For boilers to include in emergency, operation, and

maintenance manuals.

1.5 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.
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B. ASME Compliance: Fabricate and label boilers to comply with ASME Boiler and Pressure Vessel
Code.

C. ASHRAE/IESNA 90.1 Compliance: Boilers shall have minimum efficiency according to "Gas and
Oil Fired Boilers - Minimum Efficiency Requirements."

D. ANSI Compliance: Boilers shall be compliant with ANSI Z21.13 test standards for US and
Canada.

E. CSA Compliant: Boilers shall be compliant with CSA certification.

1.6 COORDINATION

A. Coordinate size and location of concrete bases. Concrete, reinforcement, and formwork
requirements are specified in Division 03.

1.7 WARRANTY

A. Standard Warranty: Boilers shall include manufacturer's standard form in which manufacturer
agrees to repair or replace components of boilers that fail in materials or workmanship within
specified warranty period.

1. Warranty Period for Fire-Tube Condensing Boilers:

a. Heat Exchanger, Pressure Vessel and Condensation Collection Basin shall carry a
10 year limited warranty against defects in materials or workmanship and failure
due to thermal shock.

b. All other components shall carry a one year warranty from date of boiler start up.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis-of-Design Product: Lochinvar Knight FTXL Boiler as specified on Drawings. All others
must be submitted by Voluntary alternate.

2.2 CONSTRUCTION

A. Description: Boiler shall be natural gas fired, fully condensing, and fire tube design. The boiler
shall be factory-fabricated, factory-assembled, and factory-tested, fire-tube condensing boiler
with heat exchanger sealed pressure tight, built on a steel base; including insulated jacket;
flue-gas vent; combustion-air intake connections; water supply, return, and condensate drain
connections; and controls.
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B. Heat Exchanger: The heater exchanger shall bear the ASME “H” stamp for 160 psi working
pressure and shall be National Board listed. The heat exchanger shall be constructed of a fully
welded 316L stainless steel and of fire tube design. The heat exchanger shall be designed for a
single-pass water flow to limit the water side pressure drop. Cast iron, aluminum, or
condensing copper tube boilers will not be accepted.

C. Efficiency: Boilers shall have an AHRI certified minimum thermal efficiency of 97 percent.

D. Condensate Collection Basin: Fully welded 316L stainless steel and shall include a stainless
steel combustion analyzer test port.

E. Pressure Vessel: The pressure vessel shall be in accordance with ASME Section IV pressure
vessel code. The pressure vessel shall be designed for a single-pass water flow to limit the
water side pressure drop. The pressure vessel shall contain a volume of water no less than:

Model Water Content
FTX400 13 gallons
FTX500 12 gallons
FTX600 12 gallons
FTX725 17 gallons
FTX850 16 gallons
F. Burner: Natural gas, forced draft single burner premix design. The burner shall be high

temperature stainless steel with a woven Fecralloy outer covering to provide modulating firing
rates. The burner shall be capable of the stated gas train turndown without loss of combustion
efficiency.

G. Blower: Boiler shall be equipped with a pulse width modulating blower system to precisely
control the fuel/air mixture to provide modulating boiler firing rates for maximum efficiency.
The burner firing sequence of operation shall include pre-purge, firing, modulation, and post-
purge operation.

1. Motors: Comply with requirements specified in Division 23 Section "Common Motor
Requirements for HVAC Equipment."

H. Gas Train: The boiler shall be supplied with a negative pressure regulation gas train and shall
be capable of the following minimum turndowns:

Model Turndown Minimum Input Maximum Input
FTX400 10:1 40,000 400,000
FTX500 10:1 50,000 500,000
FTX600 7:1 85,700 600,000
FTX725 7:1 103,500 725,000
FTX850 7:1 121,500 850,000

l. Ignition: Spark ignition with 100 percent main-valve shutoff with electronic flame supervision.
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2.3

2.4

J.

High Altitude: Boiler shall operate at altitudes up to 4,500 feet above sea level without
additional parts or adjustments. High altitude operation shall be certified at a minimum of
4,500 feet above sea level by a third party organization. High altitude boilers shall be certified
to 3,000 to 12,000 feet above sea level.

Casing:

1. Jacket: Heavy gauge primed and painted steel jacket with snap-in closures.

2. Control Compartment Enclosures: NEMA 250, Type 1A.

3. Combustion-Air Connections: Inlet and vent duct collars.

Characteristics and Capacities: See schedules on drawings.

1. Heating Medium: Hot water.

2 Design Water Pressure Rating: 160 psi working pressure.
3. Safety Relief Valve Setting: 50 psig
4

Minimum Water Flow Rate:

Model Minimum Flow
FTX400 10 gpm
FTX500 12 gpm
FTX600 15 gpm
FTX725 18 gpm
FTX850 21 gpm

TRIM

Safety Relief Valve: Fully enclosed steel spring with adjustable pressure range and positive
shutoff; factory set and sealed.

Pressure Gage: Minimum 3-1/2 inch diameter. Gage shall have normal operating pressure
about 50 percent of full range.

Drain Valves: Minimum NPS 3/4 or nozzle size with hose-end connection.

Condensate Neutralization Kit: Factory supplied condensate trap with condensate trip sensor,
high capacity condensate receiver prefilled with appropriate medium.

CONTROLS

Boiler controls shall feature a standard, factory installed multi-color graphic LCD screen display
with navigation dial and includes the following standard features:

100%CD
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1.

10.

11.

12.

13.

14.

15.

NV5 Project No.

Con-X-Us capable: Boiler shall have the ability to communicate remotely using the
optional Con-X-Us software via a wireless or Ethernet connection.

Variable Speed Boiler Pump Control: Boiler may be programmed to send a 0-10V DC
output signal to an ECM or VFD boiler pump to maintain a designed temperature rise
across the heat exchanger. The boiler shall be able to operate in this mode with a
minimum temperature rise of 20 degrees F and a maximum temperature rise of 60
degrees F. Project specific temperature rise shall be 30 degrees F.

Password Security: Boiler shall have a different password security code for the User and
the Installer to access adjustable parameters.

Outdoor air reset: Boiler shall calculate the set point using a field installed, factory
supplied outdoor sensor and an adjustable reset curve.

Pump exercise: Boiler shall energize any pump it controls for an adjustable time if the
associated pump has been off for a time period of 24 hours.

Four pump control: Boiler shall have the ability to control the boiler pump, a system
pump, a domestic hot water pump, and a domestic hot water recirculation pump.

Ramp delay: Boiler may be programmed to limit the firing rate based on six limits steps
and six time intervals.

Boost function: Boiler may be programmed to automatically increase the set point a
fixed number of degrees (adjustable by installer) if the setpoint has been continuously
active for a set period of time (time adjustable by installer). This process will continue
until the space heating demand ends.

Domestic hot water priority: Boiler shall make the domestic hot water call for heat a
priority over any space heating call and adjust the boiler setpoint to the domestic hot
water boiler setpoint.

Domestic hot water modulation limiting: Boiler may be programmed to limit the
maximum domestic hot water firing rate to match the input rating of the indirect tank
coil.

Domestic hot water night setback: Boiler may be programmed to reduce the domestic
hot water tank set point during a certain time of the day.

PC port connection:  Boiler shall have a PC port allowing the connection of PC boiler
software.

Time clock: Boiler shall have an internal time clock with the ability to time and date
stamp lock-out codes and maintain records of runtime.

Maintenance reminder: Boiler shall have the ability to display a yellow colored,
customizable maintenance notification screen. All notifications are adjustable by the
installer based upon months of installation, hours of operation, and number of boiler
cycles.

English Error codes: Boiler shall have a user interface that displays a red error screen
with fault codes that are displayed in English and include a date and time stamp for ease
of servicing.

100%CD
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16.

Anti-cycling control: Boiler shall have the ability to set a time delay after a heating
demand is satisfied allowing the boiler to block a new call for heat. The boiler will
display an anti-cycling blocking on the screen until the time has elapsed or the water
temperature drops below the anti-cycling differential parameter. The anti-cycling
control parameter is adjustable by the installer.

17. Space Heating Night setback: Boiler may be programmed to reduce the space heating
temperature set point during a certain time of the day.

18. Freeze protection: Boiler shall turn on the boiler and system pumps when the boiler
water temperature falls below 45 degrees. When the boiler water temperature falls
below 37 degrees the boiler will automatically turn on. Boiler and pumps will turn off
when the boiler water temperature rises above 43 degrees.

19. Isolation valve control: Boiler shall have the ability to control a 2-way motorized control
valve. Boiler shall also be able to force a fixed number of valves to always be energized
regardless of the number of boilers that are firing.

20. BMS integration with 0-10V DC input: The Control shall allow an option to Enable and
control set point temperature or control firing rate by sending the boiler a 0-10V input
signal.

21. Data logging: Boiler shall have non-volatile data logging memory including last 10
lockouts, space heat run hours, domestic hot water run hours and ignition attempts. All
data should be visible on the boiler screen.

B. The boiler shall have a built in Cascade controller to sequence and rotate lead boiler to ensure
equal runtime while maintaining modulation of up to 8 boilers of different btu inputs without
utilization of an external controller. The factory installed, internal cascade controller shall
include:

1. Lead lag: The Control module shall allow only one boiler to fire at the beginning of a call

C. Boiler
1.
2.

NV5 Project No.

for heat. Once the lead boiler is in full fire and the control calculates that additional
heat is required it will call on an additional boiler as needed.

Efficiency optimization:  The Control module shall allow multiple boilers to
simultaneously fire at minimum firing rate in lieu of Lead/Lag.

Front end loading: The Control module shall allow the cascading and functional control
of several non condensing Lochinvar products alongside the Knight FTXL.

Rotation of lead boiler: The Control module shall change the lead boiler every hour for
the first 24 hours after initializing the Cascade. Following that, the leader will be
changed once every 24 hours.

operating controls shall include the following devices and features:

Set-Point Adjust: Set points shall be fully adjustable by the installer.

Sequence of Operation: Factory installed controller to modulate burner firing rate to
maintain system water temperature in response to call for heat.

Sequence of Operation: Boiler shall come standard with outdoor reset control which
will control burner firing rate to reset supply-water temperature inversely with outside-

100%CD

6/9/17

701103.00 FIRE-TUBE CONDENSING BOILERS 235216-6



Waltham Library Boiler Replacement 100%CD
City of Waltham 6/9/17

air temperature. At 10 deg F outside-air temperature, set supply-water temperature at
180 deg F; at 60 deg F outside-air temperature, set supply-water temperature at 140
degF.

D. Burner Operating Controls: To maintain safe operating conditions, burner safety controls limit
burner operation and include:

1. High Temperature Limit: Automatic and manual reset stops burner if operating
conditions rise above maximum boiler design temperature. Limit switch to be manually
reset on the control interface.

2. Low-Water Cutoff Switch: Electronic probe shall prevent burner operation on low
water. Cutoff switch shall be manually reset on the control interface.

3. Blocked Inlet Safety Switch: Manual-reset pressure switch field mounted on boiler
combustion-air inlet.

4, High and Low Gas Pressure Switches: Pressure switches shall prevent burner operation
on low or high gas pressure. Pressure switches to be manually reset on the control
interface.

5. Blocked Drain Switch: Blocked drain switch shall prevent burner operation when

tripped. Switch to be manually reset on the control interface.

6. Low air pressure switch: Pressure switches shall prevent burner operation on low air
pressure. Switch to be manually reset on the control interface.

7. Optional Audible Alarm: Factory mounted on control panel with silence switch; shall
sound alarm for any lockout conditions.

E. Building Automation System Interface:
1. Boiler shall have the ability to receive a 0-10V system from a building management
system and control by the following:
a. 0-10V DC input to control Modulation or Setpoint
b. 0-10V DC input from Variable speed Boiler pump
C. 0-10V DC output signal to a Variable speed system pump
d 0-10V DC input Enable/Disable signal

2. Factory installed Modbus gateway interface to enable building automation system to
monitor, control, and display boiler status and alarms.
2.5 ELECTRICAL POWER

A. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in
Division 26 Sections.

B. Single-Point Field Power Connection: Factory-installed and factory-wired switches, motor
controllers, transformers, and other electrical devices necessary shall provide a single-point

field power connection to boiler.

C. Electrical Characteristics:
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1. See Drawings
2.6 VENTING

A Exhaust flue must be Category IV approved PVC, CPVC, PP or stainless steel sealed vent
material from one of the approved manufacturers listed in the Installation and Operation
manual. Boilers exhaust vent length must be able to extend to 100 equivalent feet.

B. Intake piping must be of approved material as listed in the Installation and Operations manual.
Boilers intake pipe length must be able to extend to 100 equivalent feet.

C. Boiler venting and intake piping configuration shall be installed per one of the approved
venting methods shown in the Installation and Operation manual.

D. Boilers using common venting must only include like models and the optional common vent
damper. Contact the factory for common vent sizing.

E. Boiler shall come standard with a flue sensor to monitor and display flue gas temperature on
factory provided LCD display.

F. Refer to manufacturer’s Installation and Operations manual for detailed venting instructions
and approved manufacturers.
2.7 SOURCE QUALITY CONTROL

A. Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, carbon
dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve
combustion efficiency; perform hydrostatic test.

B. Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler and
Pressure Vessel Code.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt
sizes and locations, and piping and electrical connections to verify actual locations, sizes, and
other conditions affecting boiler performance, maintenance, and operations.

1. Final boiler locations indicated on Drawings are approximate. Determine exact locations
before roughing-in of piping and electrical connections.

B. Examine mechanical spaces for suitable conditions where boilers will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

NV5 Project No. 701103.00 FIRE-TUBE CONDENSING BOILERS 235216-8



Waltham Library Boiler Replacement 100%CD

City of Waltham 6/9/17
3.2 BOILER INSTALLATION
A Install equipment on 4” concrete housekeeping pad.

B. Install gas-fired boilers according to NFPA 54.

C. Assemble and install boiler trim.
D. Install electrical devices furnished with boiler but not specified to be factory mounted.
E. Install control wiring to field-mounted electrical devices.
33 CONNECTIONS
A Install boilers level on concrete bases. Concrete base is specified in Division 23 Section

"Common Work Results for HVAC," and concrete materials and installation requirements are
specified in Division 03.

B. Install piping adjacent to boiler to allow service and maintenance.

C. Install piping from equipment drain connection to nearest floor drain. Piping shall be at least
full size of connection. Provide an isolation valve if required.

D. Connect gas piping to boiler gas-train inlet with union. Piping shall be at least full size of
equipment connection. Provide a reducer if required.

E. Connect hot-water piping to supply and return boiler tappings with shutoff valve and union or
flange at each connection.

F. Install piping from safety relief valves to nearest floor drain.

G. Boiler Venting:
1. Install flue venting kit and combustion-air intake.

2. Connect full size to boiler connections. Comply with requirements in Division 23 Section
“Breechings, Chimneys, and Stacks.

H. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

l. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

3.4 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.
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1. Manufacturer's Field Service: Engage a factory-authorized service representative to

3.5

inspect components, assemblies, and equipment installations, including connections,
and to assist in testing.

Tests and Inspections:

1. Perform installation and startup checks according to manufacturer's written
instructions. Complete startup form included with Boiler and return to Manufacturer as
described in the instructions.

2. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.

3. Operational Test: Start units to confirm proper motor rotation and unit operation.
Adjust air-fuel ratio and combustion.

4, Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

a. Check and adjust initial operating set points and high- and low-limit safety set
points of fuel supply, water level and water temperature.

b. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

Occupancy Adjustments: When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.
Provide up to two visits to Project during other than normal occupancy hours for this purpose.

DEMONSTRATION

Engage a factory representative or a factory-authorized service representative for boiler
startup. Start-up sheet shall be completed and a copy shall be sent to the Engineer and the
Manufacturer. A combustion analysis shall be completed and the gas valve adjusted per the
Installation and Operations manual and note in start-up report.

Factory representative or a factory-authorized representative shall provide Owners training to
instruct maintenance personnel to adjust, operate, and maintain boilers. Refer to Division 01
Section "Demonstration and Training."

END OF SECTION 235216
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:

1. Demolition and removal of selected portions of building or structure.
2. Demolition and removal of selected site elements.
3. Salvage of existing items to be reused or recycled.

B. Related Requirements:
1. Section 017300 "Execution" for cutting and patching procedures.
13 DEFINITIONS

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated
to be salvaged or reinstalled.

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent
damage, and deliver to Owner ready for reuse.

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent
damage, prepare for reuse, and reinstall where indicated.

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise
indicated to be salvaged or reinstalled.

1.4 MATERIALS OWNERSHIP
A Unless otherwise indicated, demolition waste becomes property of Contractor.
B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones

and their contents, commemorative plaques and tablets, and other items of interest or value
to Owner that may be uncovered during demolition remain the property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
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1.5 CLOSEOUT SUBMITTALS
A. Inventory: Submit a list of items that have been removed and salvaged.
1.6 QUALITY ASSURANCE
A Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification
program.
1.7 FIELD CONDITIONS
A. Owner will occupy portions of building immediately adjacent to selective demolition area.

Conduct selective demolition so Owner's operations will not be disrupted.

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as
far as practical.

C. Notify Engineer of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the

Work.

1. If suspected hazardous materials are encountered, do not disturb; immediately notify
Engineer and Owner. Hazardous materials will be removed by Owner under a separate
contract.

E. Utility Service: Maintain existing utilities indicated to remain in service and protect them

against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

1.8 COORDINATION

A. Arrange selective demolition schedule so as not to interfere with Owner's operations.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

B. Standards: Comply with ASSE A10.6 and NFPA 241.
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PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify that utilities have been disconnected and capped before starting selective demolition
operations.
B. Review Project Record Documents of existing construction or other existing condition and

hazardous material information provided by Owner. Owner does not guarantee that existing
conditions are same as those indicated in Project Record Documents.

C. Perform an engineering survey of condition of building to determine whether removing any
element might result in structural deficiency or unplanned collapse of any portion of structure
or adjacent structures during selective building demolition operations.

1. Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.

D. Verify that hazardous materials have been remediated before proceeding with building
demolition operations.

E. Survey of Existing Conditions: Record existing conditions by use of measured drawings.
preconstruction photographs or video.
1. Inventory and record the condition of items to be removed and salvaged. Provide

photographs or video of conditions that might be misconstrued as damage caused by
salvage operations.

3.2 PREPARATION

A Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment
according to 40 CFR 82 and regulations of authorities having jurisdiction.

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and
protect them against damage.

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas
to be selectively demolished.

1. Arrange to shut off utilities with utility companies.

2. If services/systems are required to be removed, relocated, or abandoned, provide
temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment, and components indicated on Drawings to be removed.
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a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap
or plug remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material and leave in place.

C. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug
remaining ducts with same or compatible ductwork material.

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible

ductwork material and leave in place.

3.4 PROTECTION

A. Temporary Protection: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition area
and to and from occupied portions of building.
2. Provide temporary weather protection, during interval between selective demolition of

existing construction on exterior surfaces and new construction, to prevent water
leakage and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that
are exposed during selective demolition operations.

4. Cover and protect furniture, furnishings, and equipment that have not been removed.

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling

specified in Section 015000 "Temporary Facilities and Controls."

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as
required to preserve stability and prevent movement, settlement, or collapse of construction
and finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of
construction being demolished.

1. Strengthen or add new supports when required during progress of selective demolition.
C. Remove temporary barricades and protections where hazards no longer exist.
3.5 SELECTIVE DEMOLITION, GENERAL
A. General: Demolish and remove existing construction only to the extent required by new

construction and as indicated. Use methods required to complete the Work within limitations
of governing regulations and as follows:
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Proceed with selective demolition systematically, from higher to lower level. Complete
selective demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering
and chopping. Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.

4., Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents of
hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations.

5. Maintain fire watch during and for at least 2 hours after flame-cutting operations.

6. Maintain adequate ventilation when using cutting torches.

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

8. Remove structural framing members and lower to ground by method suitable to avoid
free fall and to prevent ground impact or dust generation.

9. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

10. Dispose of demolished items and materials promptly. Comply with requirements in
Section 017419 "Construction Waste Management and Disposal."

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal

operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

C. Removed and Salvaged Items:
1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area designated by Owner.
5. Protect items from damage during transport and storage.
D. Removed and Reinstalled Items:
1. Clean and repair items to functional condition adequate for intended reuse.
2. Pack or crate items after cleaning and repairing. Identify contents of containers.
3. Protect items from damage during transport and storage.
4, Reinstall items in locations indicated. Comply with installation requirements for new

materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by Engineer, items may be removed to a suitable,
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3.6

3.7

protected storage location during selective demolition and cleaned and reinstalled in their
original locations after selective demolition operations are complete.

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at
least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement
at perimeter of areas being demolished, cut reinforcement, and then remove remainder of
concrete. Neatly trim openings to dimensions indicated.

Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, and then remove masonry between saw cuts.

Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and
remove.

Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations
in RFCl's "Recommended Work Practices for the Removal of Resilient Floor Coverings

Roofing: Remove no more existing roofing than what can be covered in one day by new
roofing and so that building interior remains watertight and weathertight.

1. Remove existing roof membrane, flashings, copings, and roof accessories.
2. Remove existing roofing system down to substrate.

DISPOSAL OF DEMOLISHED MATERIALS

Remove demolition waste materials from Project site and dispose of them in an EPA-approved
construction and demolition waste landfill acceptable to authorities having jurisdiction and
recycle or dispose of them according to Section 017419 "Construction Waste Management and
Disposal."

1. Do not allow demolished materials to accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

3. Remove debris from elevated portions of building by elevator, chute, hoist, or other
device that will convey debris to grade level in a controlled descent.

4. Comply with requirements specified in Section 017419 "Construction Waste

Management and Disposal."

Burning: Do not burn demolished materials.
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3.8 CLEANING
A Clean adjacent structures and improvements of dust, dirt, and debris caused by selective

demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION 024119
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SECTION 033053 - MISCELLANEOUS CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes cast-in-place concrete, including reinforcement, concrete materials, mixture
design, placement procedures, and finishes.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Design Mixtures: For each concrete mixture.
1.4 QUALITY ASSURANCE
A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-

mixed concrete products and that complies with ASTM C94/C 94M requirements for
production facilities and equipment.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL
A. Comply with the following sections of ACI 301 unless modified by requirements in the Contract

Documents:
1. "General Requirements."
2. "Formwork and Formwork Accessories."
3. "Reinforcement and Reinforcement Supports."
4. "Concrete Mixtures."
5. "Handling, Placing, and Constructing."

B. Comply with ACI 117.
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2.2 STEEL REINFORCEMENT
A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
B. Plain-Steel Wire: ASTM A 1064/A 1064M, as drawn.

C. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets.

D. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.

2.3 CONCRETE MATERIALS

A Source Limitations: Obtain each type or class of cementitious material of the same brand from
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures
from single source from single manufacturer.

B. Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M,.
C. Normal-Weight Aggregate: ASTM C 33/C 33M, 1-1/2-inch nominal maximum aggregate size.
D. Air-Entraining Admixture: ASTM C 260/C 260M.

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and
that do not contribute water-soluble chloride ions exceeding those permitted in hardened
concrete. Do not use calcium chloride or admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

ok wneE

F. Water: ASTM C 94/C 94M.

2.4 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for
application to fresh concrete.

B. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth or cotton mats.
C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

D. Water: Potable.

NV5 Project No. 701103.00 MISCELLANEOUS CAST-IN-PLACE CONCRETE 033053-2



Waltham Library Boiler Replacement 100%CD
City of Waltham 6/9/17
E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.

2.5

2.6

CONCRETE MIXTURES
Comply with ACI 301.
Normal-Weight Concrete:

1. Minimum Compressive Strength: 3000 psi at 28 days.

CONCRETE MIXING

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but
not more than 5 minutes after ingredients are in mixer, before any part of batch is
released.

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each

additional 1 cu. yd.

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mix type, mix time, quantity, and amount of
water added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1

3.2

3.3

FORMWORK INSTALLATION

Design, construct, erect, brace, and maintain formwork according to ACI 301.

EMBEDDED ITEM INSTALLATION

Place and secure anchorage devices and other embedded items required for adjoining work
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

STEEL REINFORCEMENT INSTALLATION

Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.
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3.4 CONCRETE PLACEMENT
A. Comply with ACI 301 for placing concrete.

B. Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

C. Consolidate concrete with mechanical vibrating equipment according to ACI 301.
D. Equipment Bases and Foundations:
1. Coordinate sizes and locations of concrete bases with actual equipment provided.
2. Construct concrete bases 4 inches unless otherwise indicated; and extend base not less

than 6 inches in each direction beyond the maximum dimensions of supported
equipment unless otherwise indicated or unless required for seismic anchor support.
3. Minimum Compressive Strength: 3000 psi at 28 days.

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around the full perimeter of concrete
base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through
concrete base, and anchor them into structural concrete substrate.

6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper

attachment to supported equipment.

3.5 FINISHING FORMED SURFACES

A. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defective areas. Remove fins and other projections exceeding 1/8 inch.

3.6 CONCRETE PROTECTING AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-
weather protection during curing.

B. Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.
C. Curing Methods: Cure formed and unformed concrete for at least seven days by one or a

combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:
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a. Water.
Continuous water-fog spray.
Absorptive cover, water saturated, and kept continuously wet. Cover concrete
surfaces and edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven
days. Immediately repair any holes or tears during curing period, using cover material
and waterproof tape.

3. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

3.7 FIELD QUALITY CONTROL
A. Tests: Perform according to ACI 301.

1. one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd.,
but less than 25 cu. Yd., plus one set for each additional 50 cu. yd. or fraction thereof.

END OF SECTION 033053
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NOT ALL NOTES APPLY TO THIS DRAWING)

(
1. 7 HATCHING INDICATES DEMOLITION SCOPE, PROVIDE COMPLETE
/ DEMOLITION OF ALL MECHANICAL WORK IN HATCHED AREA UNLESS

N

w

&

o

10.

OTHERWISE NOTED.
THE MECHANICAL CONTRACTOR SHALL COORDINATE ALL WORK WITH OWNER
THAT WILL DISRUPT THE OPERATION AND / OR FUNCTION OF THE FACILITY.

CONFORM TO PROCEDURES APPLICABLE WHEN HAZARDOUS CONTAMINATED
MATERIALS ARE DISCOVERED.

THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR CUTTING AND
PATCHING OF EXISTING CONSTRUCTION UNLESS OTHERWISE NOTED ON PLANS.
PATCH AND SEAL ALL FLOOR AND/OR WALL PENETRATIONS TO MATCH EXISTING
CONSTRUCTION WHERE PIPING HAS BEEN REMOVED. WHEN APPLICABLE, USE
ONLY NON-SHRINK CONCRETE. FINAL SURFACE FINISHING SHALL BE BY THE
GENERAL CONTRACTOR.

NO CUTTING OF THE BUILDING FLOOR, WALLS OR STRUCTURAL MEMBERS
WHICH WILL DETERIORATE THE INTEGRITY AND STRENGTH OF THE BUILDING
WILL BE ALLOWED WITHOUT WRITTEN APPROVAL FROM THE STRUCTURAL
ENGINEER.

THE MECHANICAL CONTRACTOR SHALL PERFORM A SITE OBSERVATION
SURVEY TO DETERMINE LIMITATIONS AND/OR CONFLICTS RELATIVE TO THE
EXECUTION OF WORK PRIOR TO BID. VERIFY EXACT DETAIL OF INSTALLATION
REQUIRED TO PROVIDE SYSTEMS SHOWN WITHIN SPACE INTENDED.

ALL EXISTING SERVICES INCLUDING, BUT NOT LIMITED TO HEATING WATER
SUPPLY/RETURN, CHILLED WATER SUPPLY/RETURN, STEAM AND CONDENSATE
PIPING SHALL BE MAINTAINED AT ALL TIMES UNLESS OTHERWISE INDICATED ON
THE PLANS. PROVIDE ALL PIPING, VALVES, CROSS CONNECTIONS AND
EQUIPMENT NECESSARY. COORDINATE WITH OTHER TRADES.

THE MECHANICAL CONTRACTOR SHALL COORDINATE DISRUPTION OF UTILITY
SERVICES WITH OWNER. DOWN TIME SHALL BE MINIMIZED BY SUBSTANTIALLY
INSTALLING NEW WORK PRIOR TO MAKING CONNECTIONS TO EXISTING
SERVICES.

FOR CLARITY, NOT ALL PIPING AND/OR SIZES ARE SHOWN. REFER TO DETAILS
AND/OR SCHEMATICS FOR ADDITIONAL INFORMATION.

THE MECHANICAL CONTRACTOR SHALL REPAIR OR REPLACE THE PIPING
INSULATION AND CHILLED WATER PIPING VAPOR BARRIERS THAT WERE
DAMAGED DUE TO THE WORK ASSOCIATED WITH THE SCOPE OF THIS PROJECT
AS REQUIRED. NOTIFY THE OWNER OF EXISTING VAPOR BARRIERS AND/OR
INSULATION THAT WERE DAMAGED PRIOR TO THE START OF WORK IN THE
PROJECT.

GENERAL NOTES - PIPING:

(NOT ALL NOTES APPLY TO THIS DRAWING)

1.

10.

11.

12.

13.

14.

15.

16.

17.

THE MECHANICAL CONTRACTOR SHALL PERFORM A SITE OBSERVATION
SURVEY TO DETERMINE LIMITATIONS AND/OR CONFLICTS RELATIVE TO THE
EXECUTION OF WORK PRIOR TO BID. VERIFY EXACT DETAIL OF INSTALLATION
REQUIRED TO PROVIDE SYSTEMS SHOWN WITHIN SPACE INTENDED.

DRAWINGS ARE DIAGRAMMATIC AND DO NOT NECESSARILY SHOW ALL RISES,
DROPS OR OFFSETS. LAYOUT PIPING AND COORDINATE WITH OTHER TRADES
PRIOR TO STARTING CONSTRUCTION.

DRAWINGS INDICATE EXISTING CONDITIONS AS WERE PLANNED FOR UNDER
PREVIOUS CONSTRUCTION CONTRACTS AND HAVE BEEN INCLUDED FOR
REFERENCE ONLY. ACTUAL MECHANICAL CONDITIONS MAY VARY FROM THE
PLANNED CONDITIONS. EXAMINE THE SITE TO DETERMINE ACTUAL CONDITIONS.

THE MECHANICAL CONTRACTOR SHALL COORDINATE ALL WORK WITH OWNER
THAT WILL DISRUPT THE OPERATION AND / OR FUNCTION OF THE FACILITY.
DOWN TIME SHALL BE MINIMIZED BY SUBSTANTIALLY INSTALLING NEW WORK
PRIOR TO MAKING CONNECTIONS TO EXISTING SERVICES

ALL EXISTING SERVICES INCLUDING, BUT NOT LIMITED TO HEATING WATER
SUPPLY/RETURN, CHILLED WATER SUPPLY/RETURN, STEAM, CONDENSATE
NATURAL GAS AND SANITARY PIPING SHALL BE MAINTAINED AT ALL TIMES
UNLESS OTHERWISE INDICATED ON THE PLANS. PROVIDE ALL PIPING, VALVES,
CROSS CONNECTIONS AND EQUIPMENT NECESSARY. COORDINATE WITH
OTHER TRADES.

THE MECHANICAL CONTRACTOR SHALL EVALUATE CONDITION OF EXISTING
PIPING TO REMAIN PRIOR TO COMMENCEMENT OF NEW WORK. IF EXISTING
PIPING IS UNABLE TO BE REUSED, THE CONTRACTOR SHALL IMMEDIATELY
NOTIFY THE ENGINEER OF RECORD AND THE OWNER.

FOR CLARITY, NOT ALL PIPING AND/OR SIZES ARE SHOWN. REFER TO DETAILS
AND/OR SCHEMATICS FOR ADDITIONAL INFORMATION.

THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR CUTTING AND
PATCHING OF EXISTING CONSTRUCTION UNLESS OTHERWISE NOTED ON PLANS.
PATCH AND SEAL ALL FLOOR AND/OR WALL PENETRATIONS TO MATCH EXISTING
CONSTRUCTION. FIRE STOP AROUND ALL PIPING AT ALL FLOOR AND FIRE RATED
WALL PENETRATIONS. WHEN APPLICABLE, USE ONLY NON-SHRINK CONCRETE.
FINAL SURFACE FINISHING SHALL BE BY THE GENERAL CONTRACTOR.

NO CUTTING OF THE BUILDING FLOOR, WALLS OR STRUCTURAL MEMBERS
WHICH WILL DETERIORATE THE INTEGRITY AND STRENGTH OF THE BUILDING
WILL BE ALLOWED WITHOUT WRITTEN APPROVAL FROM THE STRUCTURAL
ENGINEER.

CONFORM TO PROCEDURES APPLICABLE WHEN HAZARDOUS CONTAMINATED
MATERIALS ARE DISCOVERED.

ALL ROOF MOUNTED EQUIPMENT MUST HAVE FALL PROTECTION IF LOCATED
LESS THAN 10'-0" FROM ROOF EDGE.

ALL HORIZONTAL CONDENSATE PIPING SHALL BE SLOPED AT 1/4" PER FOOT.
SIZE REFRIGERANT PIPING PER MANUFACTURERS RECOMMENDATIONS.

INSTALL PIPING BELOW DUCTWORK UNLESS NOTED OTHERWISE, KEEP
DUCTWORK AS HIGH AS POSSIBLE.

REFER TO ARCHITECTURAL FOR ACCESS PANEL LOCATIONS.

THE MECHANICAL CONTRACTOR SHALL REPAIR OR REPLACE THE PIPING
INSULATION AND CHILLED WATER PIPING VAPOR BARRIERS THAT WERE
DAMAGED DUE TO THE WORK ASSOCIATED WITH THE SCOPE OF THIS PROJECT
AS REQUIRED. NOTIFY THE OWNER OF EXISTING VAPOR BARRIERS AND/OR
INSULATION THAT WERE DAMAGED PRIOR TO THE START OF WORK IN THE
PROJECT.

THE MECHANICAL CONTRACTOR SHALL PROVIDE GAS PRESSURE REGULATORS
IF NOT SUPPLIED BY EQUIPMENT OR APPLIANCE MANUFACTURER.

GENERAL NOTES - ELECTRICAL:

(NOT ALL NOTES APPLY TO THIS DRAWING)

1.

10.

11.

PERFORM INSTALLATION IN ACCORDANCE WITH THE CURRENT EDITION OF
(NEC), (OSHA), AND APPLICABLE CLIENT STANDARD.

PROVIDE AND MAINTAIN A CLEAR WORKING SPACE ABOUT ELECTRIC
EQUIPMENT (PANELBOARDS, ETC.) IN ACCORDANCE WITH NEC ARTICLES 110.26
AND 110.34.

PROVIDE CIRCUIT BREAKERS WITH UL LISTED INTERRUPTING SHORTS AND
UNINTENTIONAL GROUNDS.

SUB-CONTRACTOR SHALL USE THE CURRENT DESIGNATED PANEL FOR
UPGRADE PHASE. ALSO, VERIFY THE PANEL STILL MEET THE SPARE CODE
REQUIREMENT.

ROUTE CONDUITS TO SUIT EQUIPMENT AND BUILDING STRUCTURE. LIMIT THE
USE OF ELECTRICAL METALLIC TUBING (EMT) TO AREAS WHERE IT WILL NOT BE
SUBJECT TO PHYSICAL DAMAGE OR CORROSION. USE INTERMEDIATE METAL
CONDUIT (IMC) OR RIGID GALVANIZED STEEL CONDUIT (RGS) FOR WORK
EMBEDDED IN CONCRETE OR EXPOSED TO PHYSICAL DAMAGE. USE MINIMUM
3/4 INCH CONDUIT EXCEPT AS FOLLOWS: 1/2" CONDUIT MAY BE USED FOR 20
AMP LIQUID-TIGHT FLEXIBLE METAL CONDUIT FOR FLEXIBLE CONNECTIONS TO
EQUIPMENT IN MECHANICAL ROOMS OR OUTDOORS.

USE 12 AWG OR LARGER CONDUCTORS FOR POWER WIRING. UNLESS
OTHERWISE SPECIFIED OR SHOWN ON THE DRAWINGS.

USE ONLY COPPER CONDUCTORS ON CIRCUITS 600V AND LESS. CONDUCTORS
10 AWG AND SMALLER SHALL BE SOLID AND 8 AWG AND LARGER AWG SHALL BE
STRANDED. PROVIDE TYPE THHN/THWN WIRE INSULATION.

TEST CONDUCTORS FOR CONTINUITY AND FREEDOM FROM SHORTS AND
UNINTENTIONAL GROUNDS.

ELECTRICAL EQUIPMENT SPECIFIED IN THIS DOCUMENT SHALL BE ACCEPTANCE
TESTED AND INSPECTED IN ACCORDANCE WITH NETA BY OWNER APPROVE
SUB-CONTRACTOR.

KEEP JOB SITE IN AN ORDERLY CONDITION AND AT PROJECT COMPLETION,
REMOVE ALL WASTE. LEAVE THE JOB SITE IN A CONDITION ACCEPTABLE TO THE
CLIENT CONSTRUCTION INSPECTOR.

IF A CONFLICT ARISES BETWEEN THE FIELD CONDITIONS AND THESE GENERAL
ELECTRICAL REQUIREMENTS, CONTACT THE OWNER PROJECT LEADER FOR
DIRECTIONS.
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GENERAL NOTES

1. PIPE AND EQUIPMENT SIZES, LOCATIONS AND GENERAL ARRANGEMENTS ARE BASED OFF

OWNER FURNISHED DRAWINGS TITLE "WALTHAM PUBLIC LIBRARY ADDITION &
ALTERNATIONS" DATED JUNE 30, 1991.

KEYED NOTES <:>

1. NEW BOILER ON 4" HIGH CONCRETE PAD.

2. CONNECT TO EX. 2-1/2" NATURAL GAS HEADER AND EXTEND TO NEW BOILER. PIPING
SHALL BE ASTM A-53 SCHEDULE 40 BLACK STEEL PIPE. GAS STOPS SHALL BE APOLLO

#70-10207 THROUGHT #70-108-07 WITH TEE HANDLE.

3. CONNECT NEW BYPASS TO EXISTING HWS/R.

4. CONNECT NEW HWS/R TO EXISTING HWS.

5. 4" VENT AND COMBUSTION AIR PIPING 8' AFF. PIPING SHALL BE SCHEDULE 40 PVC IN

ACCORDANCE WITH ANSI/ASTM D1785. FITTINGS SHALL BE IN ACCORDANCE WITH

ANSI/ASTM D2466, AND PIPE CEMENT AND PRIMER SHALL BE IN ACCORDANCE WITH

ANSI/ASTM D2564.

6. TERMINATE VENT AND COMBUSTION AIR PIPES IN ACCORDANCE WITH MANUFACTURER'S

RECOMMENDATIONS. PROVIDE BIRDSCREENS ON OPENINGS

7. PITCH NEW 3/4" COND FROM BOILER TO FLOOR DRAIN. PROVIDE ACID NEUTRALIZATION

TUBE.

8. B-4 DISCONNECT SWITCH FED FROM PLP. PROVIDE 3/4" EMT W/ 2#12, AND 1#12G TO B-4.
9. BP-4 DISCONNECT SWITCH FED FROM PLP. PROVIDE 3/4" EMT W/ 2#12, AND 1#12G TO BP-4.

10. PROVIDE 15 AMP SINGLE POLE CIRCUIT BREAKER FOR B-4. PROVIDE 3/4" EMT W/ 2#12, AND

1#12G TO DISCONNECT SWITCH.

11. PROVIDE 15 AMP SINGLE POLE CIRCUIT BREAKER FOR BP-4. PROVIDE 3/4" EMT W/ 2#12,

AND 1#12G TO DISCONNECT SWITCH.

12. INSTALL OUTSIDE AIR TEMPERATURE SENSOR FOR BOILER HOT WATER RESET CONTROL.

BOILERS
MARK SERVICE TYPE FUEL [INPUT MIN GPM | EWT | LWT | MAX | RELIEF V/P/H AMP BASIS OF NOTES
MBH | EFFIC DP VALVE DESIGN
FT PSI
HEATING NATURAL . LOCHINVAR
B-4 HOT WATER | CONDENSING | ™5 600 94% 39 110 | 140 3.2 50 120/1/60 <12 FTX600 1
NOTES:
1. PROVIDE W/ VARIABLE SPEED BOILER PUMP KIT.
PUMPS
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INLINE B&G
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1. PIPE AND EQUIPMENT SIZES, LOCATIONS AND GENERAL ARRANGEMENTS ARE BASED OFF
OWNER FURNISHED DRAWINGS TITLE "WALTHAM PUBLIC LIBRARY ADDITION &
ALTERNATIONS" DATED JUNE 30, 1991.

GENERAL NOTES V 5
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	TAX COMPLIANCE CERTIFICATION
	Chapter 306 of the Acts of 2004

	01 1000 FL - SUMMARY.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Project information.
	2. Work covered by Contract Documents.
	3. Access to site.
	4. Coordination with occupants.
	5. Work restrictions.
	6. Specification and drawing conventions.

	B. Related Requirements:
	1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures governing temporary use of Owner's facilities.


	1.3 PROJECT INFORMATION
	A. Project Identification:  NEW LIBRARY ADDITION HOT WATER BOILER REPLACEMENT
	1. Project Location:  735 Main St, Waltham, MA 02451.

	B. Owner:  City of Waltham
	C. Engineer:  NV5, 125 Presidential Way, Suite 320, Woburn, MA 01801

	1.4 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Contract Documents and consists of the following:
	1. Installation of a new hot water boiler in the library.

	B. Type of Contract:
	1. Project will be constructed under a single prime contract.


	1.5 ACCESS TO SITE
	A. General:  Contractor shall have full use of Project site for construction operations during construction period.  Contractor's use of Project site is limited only by Owner's right to perform work or to retain other contractors on portions of Project.
	B. General:  Contractor shall have limited use of Project site for construction operations as indicated on Drawings by the Contract limits and as indicated by requirements of this Section.
	C. Use of Site:  Limit use of Project site to areas within the Contract limits indicated.  Do not disturb portions of Project site beyond areas in which the Work is indicated.
	1. Limits:  Confine construction operations to the Mechanical Penthouse.
	2. Driveways, Walkways and Entrances:  Keep driveways, loading areas, and entrances serving premises clear and available to Owner, Owner's employees, and emergency vehicles at all times.  Do not use these areas for parking or storage of materials.
	a. Schedule deliveries to minimize use of driveways and entrances by construction operations.
	b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.


	D. Condition of Existing Building:  Maintain portions of existing building affected by construction operations in a weathertight condition throughout construction period.  Repair damage caused by construction operations.

	1.6 COORDINATION WITH OCCUPANTS
	A. Full Owner Occupancy:  Owner will occupy site and existing building during entire construction period.  Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere w...
	1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.  Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from Owner and approval of authorities h...
	2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's operations.


	1.7 WORK RESTRICTIONS
	A. Work Restrictions, General:  Comply with restrictions on construction operations.
	1. Comply with limitations on use of public streets and with other requirements of authorities having jurisdiction.

	B. On-Site Work Hours:  Limit work in the existing building to normal business working hours of 9:00 a.m. to 5:00 p.m., Monday through Friday, unless otherwise indicated.
	1. Weekend Hours:  Coordinate with the Owner.
	2. Early Morning Hours:  Coordinate with the Owner.
	3. Hours for Utility Shutdowns:  Coordinate with the Owner
	4. Hours for Core Drilling or similar noisy activity: Coordinate with the Owner.

	C. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after providing temporary utility services according to requirements indicated:
	1. Notify the Owner not less than two days in advance of proposed utility interruptions.
	2. Obtain the Owner's written permission before proceeding with utility interruptions.

	D. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and vibration, odors, or other disruption to Owner occupancy with Owner.
	1. Notify the Owner not less than two days in advance of proposed disruptive operations.
	2. Obtain the Owner's written permission before proceeding with disruptive operations.

	E. Nonsmoking Building:  Smoking is not permitted within the building or within 25 feet (8 m) of entrances, operable windows, or outdoor-air intakes.
	F. Controlled Substances:  Use of tobacco products and other controlled substances on Project site is not permitted.
	G. Employee Screening:  Comply with Owner's requirements for drug and background screening of Contractor personnel working on Project site.
	1. Maintain list of approved screened personnel with Owner's representative.


	1.8 SPECIFICATION AND DRAWING CONVENTIONS
	A. Specification Content:  The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations.  These conventions are as follows:
	1. Imperative mood and streamlined language are generally used in the Specifications.  The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.
	2. Specification requirements are to be performed by Contractor unless specifically stated otherwise.

	B. Division 01 General Requirements:  Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.
	C. Drawing Coordination:  Requirements for materials and products identified on Drawings are described in detail in the Specifications.  One or more of the following are used on Drawings to identify materials and products:
	1. Terminology:  Materials and products are identified by the typical generic terms used in the individual Specifications Sections.
	2. Abbreviations:  Materials and products are identified by abbreviations published as part of the U.S. National CAD Standard and scheduled on Drawings.
	3. Keynoting:  Materials and products are identified by reference keynotes referencing Specification Section numbers found in this Project Manual.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	01 2300 FL - ALTERNATES.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.3 DEFINITIONS
	A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if Owner decides to accept a corresponding change either in the amoun...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work. No other adjustments are made to the Contract Sum.


	1.4 PROCEDURES
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification: Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate. Indicate if alternates have been accepted, rejected, or deferred for later consideration. Include a complete descrip...
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. Alternate No. 1: Complete Boiler Replacement.
	1. Base Bid: Installation of a single new boiler as indicated on sheet M100.
	2. Alternate: Installation of two new boilers and demolition of the existing boiler as indicated on sheet M200.




	01 2500 FL - SUBSTITUTION PROCEDURES.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Requirements:
	1. Section 012100 "Allowances" for products selected under an allowance.
	2. Section 012300 "Alternates" for products selected under an alternate.
	3. Section 016000 "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.


	1.3 DEFINITIONS
	A. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	1. Substitutions for Cause:  Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product, regulatory changes, or unavailability of required warranty terms.
	2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not required in order to meet other Project requirements but may offer advantage to Contractor or Owner.


	1.4 ACTION SUBMITTALS
	A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified product or fabrication or installation cannot be provided, if applicable.
	b. Coordination information, including a list of changes or revisions needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitution with those of the Work specified.  Include annotated copy of applicable Specification Section.  Significant qualities may include attributes such as performance, weight, size, du...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations for completed projects with project names and addresses and names and addresses of Engineers and owners.
	h. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	i. Research reports evidencing compliance with building code in effect for Project.
	j. Detailed comparison of Contractor's construction schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	k. Cost information, including a proposal of change, if any, in the Contract Sum.
	l. Contractor's certification that proposed substitution complies with requirements in the Contract Documents except as indicated in substitution request, is compatible with related materials, and is appropriate for applications indicated.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Engineer’s Action:  If necessary, Engineer will request additional information or documentation for evaluation within seven days of receipt of a request for substitution.  Engineer will notify Contractor of acceptance or rejection of proposed subst...
	a. Forms of Acceptance:  Change Order, Construction Change Directive, or Engineer's Supplemental Instructions for minor changes in the Work.
	b. Use product specified if Engineer does not issue a decision on use of a proposed substitution within time allocated.



	1.5 QUALITY ASSURANCE
	A. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution with related products and materials.  Engage a qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.6 PROCEDURES
	A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved substitutions.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for change, but not later than 15 days prior to time required for preparation and review of related submittals.
	1. Conditions:  Engineer will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance with...
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. Requested substitution provides sustainable design characteristics that specified product provided.
	c. Substitution request is fully documented and properly submitted.
	d. Requested substitution will not adversely affect Contractor's construction schedule.
	e. Requested substitution has received necessary approvals of authorities having jurisdiction.
	f. Requested substitution is compatible with other portions of the Work.
	g. Requested substitution has been coordinated with other portions of the Work.
	h. Requested substitution provides specified warranty.
	i. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	B. Substitutions for Convenience:  Not allowed unless otherwise indicated.
	C. Substitutions for Convenience:  Engineer will consider requests for substitution if received within 15 days after the Notice to Proceed.  Requests received after that time may be considered or rejected at discretion of Engineer.
	1. Conditions:  Engineer will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance with...
	a. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume.  Owner's additional responsibilities may include compensation to...
	b. Requested substitution does not require extensive revisions to the Contract Documents.
	c. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	d. Requested substitution provides sustainable design characteristics that specified product provided.
	e. Substitution request is fully documented and properly submitted.
	f. Requested substitution will not adversely affect Contractor's construction schedule.
	g. Requested substitution has received necessary approvals of authorities having jurisdiction.
	h. Requested substitution is compatible with other portions of the Work.
	i. Requested substitution has been coordinated with other portions of the Work.
	j. Requested substitution provides specified warranty.
	k. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.




	PART 3 -  EXECUTION (Not Used)
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for handling and processing Contract modifications.
	B. Related Requirements:
	1. Section 012500 "Substitution Procedures" for administrative procedures for handling requests for substitutions made after the Contract award.


	1.3 MINOR CHANGES IN THE WORK
	A. Engineer will issue supplemental instructions authorizing minor changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710.

	1.4 PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests: Engineer will issue a detailed description of proposed changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If necessary, the description will include supplemental or revised D...
	1. Work Change Proposal Requests issued by Engineerare not instructions either to stop work in progress or to execute the proposed change.
	2. Within time specified in Proposal Request after receipt of Proposal Request, submit a quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the change.
	a. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made. If requested, furnish survey data to substantiate quantities.
	b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	c. Include costs of labor and supervision directly attributable to the change.
	d. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship. Use available total float before requesti...
	e. Quotation Form: Use forms acceptable to Engineer.


	B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to the Contract, Contractor may initiate a claim by submitting a request for a change to Engineer.
	1. Include a statement outlining reasons for the change and the effect of the change on the Work. Provide a complete description of the proposed change. Indicate the effect of the proposed change on the Contract Sum and the Contract Time.
	2. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made. If requested, furnish survey data to substantiate quantities.
	3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	4. Include costs of labor and supervision directly attributable to the change.
	5. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship. Use available total float before requesti...
	6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed change requires substitution of one product or system for product or system specified.
	7. Proposal Request Form: Use forms acceptable to Engineer.


	1.5 ADMINISTRATIVE CHANGE ORDERS
	A. Allowance Adjustment: See Section 012100 "Allowances" for administrative procedures for preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs of allowances.
	B. Unit-Price Adjustment: See Section 012200 "Unit Prices" for administrative procedures for preparation of Change Order Proposal for adjusting the Contract Sum to reflect measured scope of unit-price work.

	1.6 CHANGE ORDER PROCEDURES
	A. On Owner's approval of a Work Change Proposal Request, Engineer will issue a Change Order for signatures of Owner and Contractor on AIA Document G701.

	1.7 CONSTRUCTION CHANGE DIRECTIVE
	A. Construction Change Directive: Engineer  may issue a Construction Change Directive on AIA Document G714. Construction Change Directive instructs Contractor to proceed with a change in the Work, for subsequent inclusion in a Change Order.
	1. Construction Change Directive contains a complete description of change in the Work. It also designates method to be followed to determine change in the Contract Sum or the Contract Time.

	B. Documentation: Maintain detailed records on a time and material basis of work required by the Construction Change Directive.
	1. After completion of change, submit an itemized account and supporting data necessary to substantiate cost and time adjustments to the Contract.


	1.8 WORK CHANGE DIRECTIVE
	A. Work Change Directive: Engineer  may issue a Work Change Directive on EJCDC Document C-940. Work Change Directive instructs Contractor to proceed with a change in the Work, for subsequent inclusion in a Change Order.
	1. Work Change Directive contains a complete description of change in the Work. It also designates method to be followed to determine change in the Contract Sum or the Contract Time.

	B. Documentation: Maintain detailed records on a time and material basis of work required by the Work Change Directive.
	1. After completion of change, submit an itemized account and supporting data necessary to substantiate cost and time adjustments to the Contract.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements necessary to prepare and process Applications for Payment.
	B. Related Requirements:
	1. Section 012600 "Contract Modification Procedures" for administrative procedures for handling changes to the Contract.
	2.


	1.3 DEFINITIONS
	A. Schedule of Values: A statement furnished by Contractor allocating portions of the Contract Sum to various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment.

	1.4 SCHEDULE OF VALUES
	A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's construction schedule
	1. Coordinate line items in the schedule of values with items required to be indicated as separate activities in Contractor's construction schedule.

	B. Format and Content: Use Project Manual table of contents as a guide to establish line items for the schedule of values. Provide at least one line item for each Specification Section.
	1. Identification: Include the following Project identification on the schedule of values:
	a. Project name and location.
	b. Name of Engineer.
	c. Engineer's Project number.
	d. Contractor's name and address.
	e. Date of submittal.

	2. Arrange the schedule of values in tabular form, with separate columns to indicate the following for each item listed:
	a. Related Specification Section or Division.
	b. Description of the Work.
	c. Name of subcontractor.
	d. Name of manufacturer or fabricator.
	e. Name of supplier.
	f. Change Orders (numbers) that affect value.
	g. Dollar value of the following, as a percentage of the Contract Sum to nearest one-hundredth percent, adjusted to total 100 percent. Round dollar amounts to whole dollars, with total equal to Contract Sum.
	1) Labor.
	2) Materials.
	3) Equipment.


	3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of Applications for Payment and progress reports. Provide multiple line items for principal subcontract amounts in excess of 5 percent of the Contract Sum.
	4. Provide a separate line item in the schedule of values for each part of the Work where Applications for Payment may include materials or equipment purchased or fabricated and stored, but not yet installed.
	a. Differentiate between items stored on-site and items stored off-site.

	5. Overhead Costs: Include total cost and proportionate share of general overhead and profit for each line item.


	1.5 APPLICATIONS FOR PAYMENT
	A. Each Application for Payment following the initial Application for Payment shall be consistent with previous applications and payments as certified by Engineer and paid for by Owner.
	B. Payment Application Times: The date for each progress payment is indicated in the Agreement between Owner and Contractor. The period of construction work covered by each Application for Payment is the period indicated in the Agreement.
	C. Application for Payment Forms: Use AIA Document G702 and AIA Document G703
	1. Other Application for Payment forms proposed by the Contractor shall be acceptable to Engineer and Owner. Submit forms for approval with initial submittal of schedule of values.

	D. Application Preparation: Complete every entry on form. Engineer will return incomplete applications without action.
	1. Entries shall match data on the schedule of values and Contractor's construction schedule. Use updated schedules if revisions were made.
	2. Include amounts for work completed following previous Application for Payment, whether or not payment has been received. Include only amounts for work completed at time of Application for Payment.
	3. Include amounts of Change Orders and Construction Change Directives issued before last day of construction period covered by application.
	4. Indicate separate amounts for work being carried out under Owner-requested project acceleration.

	E. Stored Materials: Include in Application for Payment amounts applied for materials or equipment purchased or fabricated and stored, but not yet installed. Differentiate between items stored on-site and items stored off-site.
	1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of surety to payment for stored materials.
	2. Provide supporting documentation that verifies amount requested, such as paid invoices. Match amount requested with amounts indicated on documentation; do not include overhead and profit on stored materials.
	3. Provide summary documentation for stored materials indicating the following:
	a. Value of materials previously stored and remaining stored as of date of previous Applications for Payment.
	b. Value of previously stored materials put in place after date of previous Application for Payment and on or before date of current Application for Payment.
	c. Value of materials stored since date of previous Application for Payment and remaining stored as of date of current Application for Payment.


	F. Transmittal: Email the Application for Payment to Engineer by a method ensuring receipt within 24 hours. One copy shall include waivers of lien and similar attachments if required.
	1. Transmit each copy with a transmittal form listing attachments and recording appropriate information about application.

	G. Initial Application for Payment: Administrative actions and submittals that must precede or coincide with submittal of first Application for Payment include the following:
	1. List of subcontractors.
	2. Schedule of values.
	3. Contractor's construction schedule (preliminary if not final).
	4. Products list (preliminary if not final).
	5. Sustainable design action plans, including preliminary project materials cost data.
	6. Schedule of unit prices.
	7. Submittal schedule (preliminary if not final).
	8. List of Contractor's staff assignments.
	9. List of Contractor's principal consultants.
	10. Copies of building permits.
	11. Copies of authorizations and licenses from authorities having jurisdiction for performance of the Work.
	12. Initial progress report.
	13. Report of preconstruction conference.
	14. Certificates of insurance and insurance policies.
	15. Performance and payment bonds.
	16. Data needed to acquire Owner's insurance.

	H. Application for Payment at Substantial Completion: After Engineer issues the Certificate of Substantial Completion, submit an Application for Payment showing 100 percent completion for portion of the Work claimed as substantially complete.
	1. Include documentation supporting claim that the Work is substantially complete and a statement showing an accounting of changes to the Contract Sum.
	2. This application shall reflect Certificate(s) of Substantial Completion issued previously for Owner occupancy of designated portions of the Work.

	I. Final Payment Application: After completing Project closeout requirements, submit final Application for Payment with releases and supporting documentation not previously submitted and accepted, including, but not limited, to the following:
	1. Evidence of completion of Project closeout requirements.
	2. Insurance certificates for products and completed operations where required and proof that taxes, fees, and similar obligations were paid.
	3. Updated final statement, accounting for final changes to the Contract Sum.
	4. AIA Document G706.
	5. AIA Document G706A.
	6. Evidence that claims have been settled.
	7. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of Substantial Completion or when Owner took possession of and assumed responsibility for corresponding elements of the Work.
	8. Final liquidated damages settlement statement.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Submittal schedule requirements.
	2. Administrative and procedural requirements for submittals.

	B. Related Requirements:
	1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the schedule of values.
	2. Section 014000 "Quality Requirements" for submitting test and inspection reports, and schedule of tests and inspections.
	3. Section 017700 "Closeout Procedures" for submitting closeout submittals and maintenance material submittals.
	4. Section 017823 "Operation and Maintenance Data" for submitting operation and maintenance manuals.
	5. Section 017839 "Project Record Documents" for submitting record Drawings, record Specifications, and record Product Data.
	6. Section 017900 "Demonstration and Training" for submitting video recordings of demonstration of equipment and training of Owner's personnel.


	1.3 DEFINITIONS
	A. Action Submittals: Written and graphic information and physical samples that require Engineer's responsive action. Action submittals are those submittals indicated in individual Specification Sections as "action submittals."
	B. Informational Submittals: Written and graphic information and physical samples that do not require Engineer's responsive action. Submittals may be rejected for not complying with requirements. Informational submittals are those submittals indicated...

	1.4 SUBMITTAL SCHEDULE
	A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in chronological order by dates required by construction schedule. Include time required for review, ordering, manufacturing, fabrication, and delivery when establis...
	1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's construction schedule.
	2. Initial Submittal: Submit concurrently with startup construction schedule. Include submittals required during the first 60 days of construction. List those submittals required to maintain orderly progress of the Work and those required early becaus...
	3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's construction schedule.
	a. Submit revised submittal schedule to reflect changes in current status and timing for submittals.

	4. Format: Arrange the following information in a tabular format:
	a. Scheduled date for first submittal.
	b. Specification Section number and title.
	c. Submittal Category: Action; informational.
	d. Name of subcontractor.
	e. Description of the Work covered.
	f. Scheduled date for Engineer's final release or approval.



	1.5 SUBMITTAL FORMATS
	A. Submittal Information: Include the following information in each submittal:
	1. Project name.
	2. Date.
	3. Name of Engineer.
	4. Unique submittal number, including revision identifier. Include Specification Section number with sequential alphanumeric identifier; and alphanumeric suffix for resubmittals.
	5. Category and type of submittal.
	6. Submittal purpose and description.
	7. Number and title of Specification Section, with paragraph number and generic name for each of multiple items.
	8. Drawing number and detail references, as appropriate.
	9. Indication of full or partial submittal.
	10. Location(s) where product is to be installed, as appropriate.
	11. Other necessary identification.
	12. Remarks.
	13. Signature of transmitter.

	B. Options: Identify options requiring selection by Engineer.
	C. Deviations and Additional Information: On each submittal, clearly indicate deviations from requirements in the Contract Documents, including minor variations and limitations; include relevant additional information and revisions, other than those r...
	D. PDF Submittals: Prepare submittals as PDF package, incorporating complete information into each PDF file. Name PDF file with submittal number.

	1.6 SUBMITTAL PROCEDURES
	A. Prepare and submit submittals required by individual Specification Sections. Types of submittals are indicated in individual Specification Sections.
	1. Email: Prepare submittals as PDF package, and transmit to Engineer by sending via email. Include PDF transmittal form. Include information in email subject line as requested by Engineer.
	a. Engineer will return annotated file. Annotate and retain one copy of file as a digital Project Record Document file.


	B. Coordination: Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Submit all submittal items required for each Specification Section concurrently unless partial submittals for portions of the Work are indicated on approved submittal schedule.
	3. Submit action submittals and informational submittals required by the same Specification Section as separate packages under separate transmittals.
	4. Coordinate transmittal of submittals for related parts of the Work specified in different Sections so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Engineer reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time for review shall commence on [Engineer's] [Construction Manager's] receipt of submittal. No extension of the Contract Time will be authorized becaus...
	1. Initial Review: Allow 7 days for initial review of each submittal. Allow additional time if coordination with subsequent submittals is required. Engineer will advise Contractor when a submittal being processed must be delayed for coordination.
	2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Resubmittal Review: Allow 7 days for review of each resubmittal.

	D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked with approval notation from Engineer's action stamp.

	E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities. Show distribution on transmi...
	F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action submittals that are marked with approval notation from Engineer's action stamp.

	1.7 SUBMITTAL REQUIREMENTS
	A. Product Data: Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are unsuitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Testing by recognized testing agency.
	f. Application of testing agency labels and seals.
	g. Notation of coordination requirements.
	h. Availability and delivery time information.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Wiring diagrams that show factory-installed wiring.
	b. Printed performance curves.
	c. Operational range diagrams.
	d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before Shop Drawings, and before or concurrent with Samples.

	B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.


	C. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other materials.
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification: Permanently attach label on unexposed side of Samples that includes the following:
	a. Project name and submittal number.
	b. Generic description of Sample.
	c. Product name and name of manufacturer.
	d. Sample source.
	e. Number and title of applicable Specification Section.
	f. Specification paragraph number and generic name of each item.

	3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample characteristics, and identification information for record.
	4. Disposition: Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity. Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections. Such Samples must be in an undamaged condition at time of use.

	5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples: Submit one full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line. Engineer] will return submittal with options selected.


	D. Product Schedule: As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location. Include the following information in tabular form:
	1. Type of product. Include unique identifier for each product indicated in the Contract Documents or assigned by Contractor if none is indicated.
	2. Manufacturer and product name, and model number if applicable.
	3. Number and name of room or space.
	4. Location within room or space.

	E. Qualification Data: Prepare written information that demonstrates capabilities and experience of firm or person. Include lists of completed projects with project names and addresses, contact information of Engineers and owners, and other informatio...
	F. Design Data: Prepare and submit written and graphic information indicating compliance with indicated performance and design criteria in individual Specification Sections. Include list of assumptions and summary of loads. Include load diagrams if ap...
	G. Certificates:
	1. Certificates and Certifications Submittals: Submit a statement that includes signature of entity responsible for preparing certification. Certificates and certifications shall be signed by an officer or other individual authorized to sign documents...
	2. Installer Certificates: Submit written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents. Include evidence of manufacturing experience where required.
	4. Material Certificates: Submit written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	5. Product Certificates: Submit written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	6. Welding Certificates: Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents. Submit record of Welding Procedure Specification and Procedure Qualification Record on AWS forms. Include ...

	H. Test and Research Reports:
	1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product. Include written recommendation...
	2. Field Test Reports: Submit written reports indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Docu...
	3. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requiremen...
	5. Product Test Reports: Submit written reports indicating that current product produced by manufacturer complies with requirements in the Contract Documents. Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified t...
	6. Research Reports: Submit written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project. Include the following information:
	a. Name of evaluation organization.
	b. Date of evaluation.
	c. Time period when report is in effect.
	d. Product and manufacturers' names.
	e. Description of product.
	f. Test procedures and results.
	g. Limitations of use.



	1.8 CONTRACTOR'S REVIEW
	A. Action Submittals and Informational Submittals: Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before ...
	B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform approval stamp. Include name of reviewer, date of Contractor's approval, and statement certifying that submittal has been reviewed, checked, and approved for co...
	1. Engineer will not review submittals received from Contractor that do not have Contractor's review and approval.


	1.9 ENGINEER'S REVIEW
	A. Action Submittals: Engineer will review each submittal, indicate corrections or revisions required.
	1. PDF Submittals: Engineer will indicate, via markup on each submittal, the appropriate action.

	B. Informational Submittals: Engineer will review each submittal and will not return it, or will return it if it does not comply with requirements. Engineer will forward each submittal to appropriate party.
	C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Engineer.
	D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal without review.
	E. Engineer will return without review submittals received from sources other than Contractor.
	F. Submittals not required by the Contract Documents will be returned by Engineer without action.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspection services are required to verify compliance with requirements specified or indicated. These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-assurance and quality-control requirements for individual work results are specified in their respective Specification Sections. Requirements in individual Sections may also cover production of standard products.
	2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and quality-control procedures that facilitate compliance with the Contract Document requirements.
	3. Requirements for Contractor to provide quality-assurance and quality-control services required by Engineer, Owner or authorities having jurisdiction are not limited by provisions of this Section.
	4. Specific test and inspection requirements are not specified in this Section.


	1.3 DEFINITIONS
	A. Experienced: When used with an entity or individual, "experienced" unless otherwise further described means having successfully completed a minimum of five previous projects similar in nature, size, and extent to this Project; being familiar with s...
	B. Field Quality-Control Tests: Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, assembly, and simil...
	1. Use of trade-specific terminology in referring to a trade or entity does not require that certain construction activities be performed by accredited or unionized individuals, or that requirements specified apply exclusively to specific trade(s).

	D. Product Tests: Tests and inspections that are performed by a nationally recognized testing laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program (NVLAP),...
	E. Source Quality-Control Tests: Tests and inspections that are performed at the source; for example, plant, mill, factory, or shop.
	F. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing laboratory shall mean the same as testing agency.
	G. Quality-Assurance Services: Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	H. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements. Contractor's quali...

	1.4 CONFLICTING REQUIREMENTS
	A. Conflicting Standards and Other Requirements: If compliance with two or more standards or requirements are specified and the standards or requirements establish different or conflicting requirements for minimum quantities or quality levels, comply ...
	B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be the minimum provided or performed. The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minimum...

	1.5 INFORMATIONAL SUBMITTALS
	A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and responsibilities.
	B. Qualification Data: For Contractor's quality-control personnel.
	C. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience. Include proof of qualifications in the form of a recent report on the inspection of the testing agency by...
	D. Reports: Prepare and submit certified written reports and documents as specified.
	E. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and simil...

	1.6 REPORTS AND DOCUMENTS
	A. Manufacturer's Technical Representative's Field Reports: Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections. Include the following:
	1. Name, address, telephone number, and email address of technical representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	B. Factory-Authorized Service Representative's Reports: Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections. Include the following:
	1. Name, address, telephone number, and email address of factory-authorized service representative making report.
	2. Statement that equipment complies with requirements.
	3. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	4. Statement whether conditions, products, and installation will affect warranty.
	5. Other required items indicated in individual Specification Sections.


	1.7 QUALITY ASSURANCE
	A. General: Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required u...
	C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of su...
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated. Engineering services are def...
	F. Manufacturer's Technical Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to observe and inspect installation of manufacturer's products that are similar in material, design, an...
	G. Factory-Authorized Service Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent t...

	1.8 QUALITY CONTROL
	A. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are Contractor's responsibility. Perform additional quality-control activities, whether specified or not, to verify and document that the Work complies with require...
	1. Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction. Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified or not.
	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspection will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspection requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	B. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with the...
	C. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections. Report results in writing as specified in Section 01...
	D. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical representative to observe and inspect the Work. Manufacturer's technical representative's services include participation in preinstallation conferences, examinati...
	E. Associated Contractor Services: Cooperate with agencies and representatives performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested. Notify agency sufficiently in advance ...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspection. Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	6. Security and protection for samples and for testing and inspection equipment at Project site.

	F. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and quality-control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspection.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Engineer.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and inspection log for Engineer's reference during normal working hours.
	1. Submit log at Project closeout as part of Project Record Documents.


	3.2 REPAIR AND PROTECTION
	A. General: On completion of testing, inspection, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections or matching existing substrates and finishes. Restore patched areas and extend restoration into adjoining areas with durable seams that are as inv...

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. Installation of the Work.
	4. Cutting and patching.
	5. Coordination of Owner-installed products.
	6. Progress cleaning.
	7. Starting and adjusting.
	8. Protection of installed construction.

	B. Related Requirements:
	1. Section 013300 "Submittal Procedures" for submitting surveys.
	2. Section 017700 "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.
	3. Section 024119 "Selective Demolition" for demolition and removal of selected portions of the building.


	1.3 DEFINITIONS
	A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other work.
	B. Patching:  Fitting and repair work required to restore construction to original conditions after installation of other work.

	1.4 QUALITY ASSURANCE
	A. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements:  When cutting and patching structural elements, notify Engineer of locations and details of cutting and await directions from Engineer before proceeding.  Shore, brace, and support structural elements during cutting and patchin...
	2. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	3. Other Construction Elements:  Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased ma...
	4. Visual Elements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch exposed construction in a manner that would, in Engineer's opinion, reduce the building's aesthetic quali...

	B. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of products and equipment.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Engineer for the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examination and Acceptance of Conditions:  Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleran...
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

	B. Written Report:  Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	1. Description of the Work.
	2. List of detrimental conditions, including substrates.
	3. List of unacceptable installation tolerances.
	4. Recommended corrections.

	C. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.

	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  Coordina...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents caused by differing field conditions outside the control of Contractor, submit a request for information to Enginee...

	3.3 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
	4. Maintain minimum headroom clearance of 96 inches  in occupied spaces and 90 inches in unoccupied spaces.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on site and placement in permanent locations.
	F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	G. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products ...
	H. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work.  Where size and type of attachment...
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Engineer.
	2. Allow for building movement, including thermal expansion and contraction.
	3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...

	I. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	J. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.4 CUTTING AND PATCHING
	A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support:  Provide temporary support of work to be cut.
	D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching according to requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.
	G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling:  Comply with requirements in applicable Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work.  Patch with durable seams that are as invisible as practicable.  Provide materials and comply with installatio...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will minimize evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove in-p...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch.  Provide additional ...

	4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.

	I. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.5 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven days during normal weather or three days if the temperature is expected to rise above 80 deg F.
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.
	a. Use containers intended for holding waste materials of type to be stored.


	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials down sewers or into waterways.  Comply with waste disposal requirements in Section 017419 "Construction Waste Management and Disposal."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.6 STARTING AND ADJUSTING
	A. Coordinate startup and adjusting of equipment and operating components with requirements in Section 019113 "General Commissioning Requirements."
	B. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	C. Adjust equipment for proper operation.  Adjust operating components for proper operation without binding.
	D. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	E. Manufacturer's Field Service:  Comply with qualification requirements in Section 014000 "Quality Requirements."
	F. Start and Re-Calibrate the system  for optimal performance  at the beginning of the heating season

	3.7 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Recycling nonhazardous demolition and construction waste.
	2. Disposing of nonhazardous demolition and construction waste.


	1.3 DEFINITIONS
	A. Construction Waste: Building, structure, and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations. Construction waste includes packaging.
	B. Demolition Waste: Building, structure, and site improvement materials resulting from demolition operations.
	C. Disposal: Removal of demolition or construction waste and subsequent salvage, sale, recycling, or deposit in landfill, incinerator acceptable to authorities having jurisdiction, or designated spoil areas on Owner’s property.
	D. Recycle: Recovery of demolition or construction waste for subsequent processing in preparation for reuse.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition and construction waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification program.
	B. Regulatory Requirements: Comply with transportation and disposal regulations of authorities having jurisdiction.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Use all reasonable means to divert construction and demolition waste from landfills and incinerators. Facilitate recycling and salvage of materials.


	PART 3 -  EXECUTION
	3.1 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
	A. General: Recycle paper and beverage containers used by on-site workers.
	B. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received for recycling waste materials shall accrue to Contractor.
	C. Preparation of Waste: Prepare and maintain recyclable waste materials according to recycling or reuse facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and other substances deleterious to the recy...

	3.2 RECYCLING DEMOLITION WASTE
	A. Wood Materials: Sort and stack members according to size, type, and length. Separate lumber, engineered wood products, panel products, and treated wood materials.
	B. Metals: Separate metals by type.
	1. Structural Steel: Stack members according to size, type of member, and length.
	2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

	C. Piping: Reduce piping to straight lengths and store by material and size. Separate supports, hangers, valves, sprinklers, and other components by material and size.
	D. Conduit: Reduce conduit to straight lengths and store by material and size.

	3.3 RECYCLING CONSTRUCTION WASTE
	A. Packaging:
	1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry location.
	2. Polystyrene Packaging: Separate and bag materials.
	3. Pallets: As much as possible, require deliveries using pallets to remove pallets from Project site. For pallets that remain on-site, break down pallets into component wood pieces and comply with requirements for recycling wood.
	4. Crates: Break down crates into component wood pieces and comply with requirements for recycling wood.

	B. Wood Materials:
	1. Clean Cut-Offs of Lumber: Grind or chip into small pieces.
	2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.

	C. Paint: Seal containers and store by type.

	3.4 DISPOSAL OF WASTE
	A. General: Except for items or materials to be recycled, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. General: Except for items or materials to be salvaged or recycled, remove waste materials and legally dispose of at designated spoil areas on Owner’s property.
	C. Burning: Do not burn waste materials.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.
	5. Repair of the Work.

	B. Related Requirements:
	1. Section 017300 "Execution" for progress cleaning of Project site.
	2. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.
	3. Section 017839 "Project Record Documents" for submitting record Drawings, record Specifications, and record Product Data.
	4. Section 017900 "Demonstration and Training" for requirements for instructing Owner's personnel.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For cleaning agents.
	B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion.
	C. Certified List of Incomplete Items:  Final submittal at Final Completion.

	1.4 CLOSEOUT SUBMITTALS
	A. Certificates of Release:  From authorities having jurisdiction.
	B. Certificate of Insurance:  For continuing coverage.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified in other Sections.

	1.6 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be completed and corrected (Contractor's punch list), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion.  List items below that are incomplete at time of request.
	1. Certificates of Release:  Obtain and submit releases from authoritiehaving jurisdiction permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including project record documents, operation and maintenance manuals, final completion construction photographic documentation, damage or settlement surveys, property surveys, and...
	3. Submit closeout submittals specified in individual Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by Engineer].  Label with manufacturer's name and model number where appli...
	5. Submit test/adjust/balance records.
	6. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

	C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion.  List items below that are incomplete at time of request.
	1. Advise Owner of pending insurance changeover requirements.
	2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	3. Complete startup and testing of systems and equipment.
	4. Perform preventive maintenance on equipment used prior to Substantial Completion.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.  Submit demonstration and training video recordings specified in Section 017900 "Demonstration and Training."
	6. Advise Owner of changeover in heat and other utilities.
	7. Participate with Owner in conducting inspection and walkthrough with local emergency responders.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Complete final cleaning requirements, including touchup painting.
	10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection:  Submit a written request for inspection to determine Substantial Completion a minimum of 5  days prior to date the work will be completed and ready for final inspection and tests.  On receipt of request, Engineer will either proceed wi...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for final completion.


	1.7 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion:  Before requesting final inspection for determining final completion, complete the following:
	1. Submit a final Application for Payment according to Section 012900 "Payment Procedures."
	2. Certified List of Incomplete Items:  Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Engineer.  Certified copy of the list shall state that each it...
	3. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report.

	B. Inspection:  Submit a written request for final inspection to determine acceptance a minimum of 5 days prior to date the work will be completed and ready for final inspection and tests.  On receipt of request, Engineer will either proceed with insp...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List:  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits o...
	1. Organize list of spaces in sequential order.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Engineer.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format:
	a. MS Excel electronic file.  Engineer will return annotated file.



	1.9 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal:  Submit written warranties on request of Engineer for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated, or when delay in submittal of warranties might limit O...
	B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	1. Warranty Electronic File:  Scan warranties and bonds and assemble complete warranty and bond submittal package into a single indexed electronic PDF file with links enabling navigation to each item.  Provide bookmarked table of contents at beginning...

	D. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a designated portion of Project:
	a. Remove tools, construction equipment, machinery, and surplus material from Project site.
	b. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	c. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	d. Sweep concrete floors broom clean in unoccupied spaces.
	e. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according to manufacturer's recommendations if visible soil or stains remain.
	f. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Polish mirrors and glass, taking care not to scratch surfaces.
	g. Remove labels that are not permanent.
	h. Wipe surfaces of mechanical and electrical equipment , elevator equipment, and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	i. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	j. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	k. Clean ducts, blowers, and coils if units were operated without filters during construction or that display contamination with particulate matter on inspection.
	1) Clean HVAC system in compliance with NADCA Standard 1992-01.  Provide written report on completion of cleaning.

	l. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
	m. Leave Project clean and ready for occupancy.


	C. Construction Waste Disposal:  Comply with waste disposal requirements in Section 017419 "Construction Waste Management and Disposal."

	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations before requesting inspection for determination of Substantial Completion.
	B. Repair or remove and replace defective construction.  Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.  Where damaged or worn items cannot b...
	1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other damaged transparent materials.
	2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.  Replace finishes and surfaces that that already show evidence of repair or restoration.
	a. Do not paint over "UL" and other required labels and identification, including mechanical and electrical nameplates.  Remove paint applied to required labels and identification.

	3. Replace parts subject to operating conditions during construction that may impede operation or reduce longevity.
	4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for new fixtures.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory.
	2. Emergency manuals.
	3. Operation manuals for systems, subsystems, and equipment.
	4. Product maintenance manuals.
	5. Systems and equipment maintenance manuals.

	B. Related Requirements:
	1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation and maintenance manuals.


	1.3 DEFINITIONS
	A. System:  An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem:  A portion of a system with characteristics similar to a system.

	1.4 CLOSEOUT SUBMITTALS
	A. Manual Content:  Operations and maintenance manual content is specified in individual Specification Sections to be reviewed at the time of Section submittals.  Submit reviewed manual content formatted and organized as required by this Section.
	1. Architect will comment on whether content of operations and maintenance submittals are acceptable.
	2. Where applicable, clarify and update reviewed manual content to correspond to revisions and field conditions.

	B. Format:  Submit operations and maintenance manuals in the following format:
	1. PDF electronic file.  Assemble each manual into a composite electronically indexed file.  Submit on digital media acceptable to Architect.
	a. Name each indexed document file in composite electronic index with applicable item name.  Include a complete electronically linked operation and maintenance directory.
	b. Enable inserted reviewer comments on draft submittals.


	C. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection for Substantial Completion and at least 15 days before commencing demonstration and training.  Architect will return copy with comments.
	1. Correct or revise each manual to comply with Architect's comments.  Submit copies of each corrected manual within 15 days of receipt of Architect's comments and prior to commencing demonstration and training.



	PART 2 -  PRODUCTS
	2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and maintenance data and materials, listing items and their location to facilitate ready access to desired information.  Include a section in the directory for each of t...
	1. List of documents.
	2. List of systems.
	3. List of equipment.
	4. Table of contents.

	B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation and maintenance manuals that contain information about each system.
	C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For pieces of equipment not part of system, list alphabetically in separate list.
	D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance manual.
	E. Identification:  In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents.  If no designation exists, assign a designat...

	2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain the following materials, in t...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page:  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name and contact information for Contractor.
	6. Name and contact information for Construction Manager.
	7. Name and contact information for Architect.
	8. Name and contact information for Commissioning Authority.
	9. Names and contact information for major consultants to the Architect that designed the systems contained in the manuals.
	10. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic PDF file for each manual type required.
	1. Electronic Files:  Use electronic files prepared by manufacturer where available.  Where scanning of paper documents is required, configure scanned file for minimum readable file size.
	2. File Names and Bookmarks:  Enable bookmarking of individual documents based on file names.  Name document files to correspond to system, subsystem, and equipment names used in manual directory and table of contents.  Group documents for each system...


	2.3 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions.  Use designations for systems and equipment indicated on Contract Documents.
	2. Performance and design criteria if Contractor has delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	B. Descriptions:  Include the following:
	1. Product name and model number.  Use designations for products indicated on Contract Documents.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	2.4 PRODUCT MAINTENANCE MANUALS
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	1. Engage a factory-authorized service representative to assemble and prepare information for each system, subsystem, and piece of equipment not part of a system.
	2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by Owner's operating personnel.

	B. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	1. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	C. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original project record documents as part of operation and maintenance manuals.

	D. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and maintenance documentation.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for project record documents, including the following:
	1. Record Drawings.

	B. Related Requirements:
	1. Section 017700 "Closeout Procedures" for general closeout procedures.
	2. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.


	1.3 CLOSEOUT SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit one set(s) of marked-up record prints.
	2. Number of Copies:  Submit copies of record Drawings as follows:
	a. Initial Submittal:
	1) Submit PDF electronic files of scanned record prints and one of file prints.
	2) Engineer will indicate whether general scope of changes, additional information recorded, and quality of drafting are acceptable.

	b. Final Submittal:
	1) Submit PDF electronic files of scanned record prints and one set(s) of prints.
	2) Print each drawing, whether or not changes and additional information were recorded.





	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as modifications are issued.
	1. Preparation:  Mark record prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar enti...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as possible after obtaining it.
	d. Record and check the markup before enclosing concealed installations.
	e. Cross-reference record prints to corresponding archive photographic documentation.

	2. Content:  Types of items requiring marking include, but are not limited to, the following:
	a. Dimensional changes to Drawings.
	b. Revisions to details shown on Drawings.
	c. Depths of foundations below first floor.
	d. Locations and depths of underground utilities.
	e. Revisions to routing of piping and conduits.
	f. Revisions to electrical circuitry.
	g. Actual equipment locations.
	h. Duct size and routing.
	i. Locations of concealed internal utilities.
	j. Changes made by Change Order or Work Change Directive.
	k. Changes made following Engineer's written orders.
	l. Details not on the original Contract Drawings.
	m. Field records for variable and concealed conditions.
	n. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately.  Use personnel proficient at recording graphic information in production of marked-up record prints.
	4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Record Digital Data Files:  Immediately before inspection for Certificate of Substantial Completion, review marked-up record prints with Engineer.  When authorized, prepare a full set of corrected digital data files of the Contract Drawings, as fol...
	1. Format:  Annotated PDF electronic file with comment function enabled.
	2. Incorporate changes and additional information previously marked on record prints.  Delete, redraw, and add details and notations where applicable.
	3. Refer instances of uncertainty to Engineer for resolution.
	4. Engineer will furnish Contractor one set of digital data files of the Contract Drawings for use in recording information.
	a. See Section 013300 "Submittal Procedures" for requirements related to use of Engineer's digital data files.
	b. Engineer will provide data file layer information.  Record markups in separate layers.


	C. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize record prints and newly prepared record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Format:  Annotated PDF electronic file with comment function enabled.
	3. Record Digital Data Files:  Organize digital data information into separate electronic files that correspond to each sheet of the Contract Drawings.  Name each file with the sheet identification.  Include identification in each digital data file.
	4. Identification:  As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Engineer.
	e. Name of Contractor.




	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for project record document purposes.  Post changes and revisions to project record documents as they occur; do not wait until end of Project.
	B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use project record documents for construction purposes.  Maintain record documents...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.
	3. Demonstration and training video recordings.


	1.3 INFORMATIONAL SUBMITTALS
	A. Instruction Program:  Submit outline of instructional program for demonstration and training, including a list of training modules and a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module....
	1. Indicate proposed training modules using manufacturer-produced demonstration and training video recordings for systems, equipment, and products in lieu of video recording of live instructional module.

	B. Qualification Data:  For instructor.
	C. Attendance Record:  For each training module, submit list of participants and length of instruction time.
	D. Evaluations:  For each participant and for each training module, submit results and documentation of performance-based test.

	1.4 CLOSEOUT SUBMITTALS
	A. Demonstration and Training Video Recordings:  Submit two copies within seven days of end of each training module.
	1. Identification:  On each copy, provide an applied label with the following information:
	a. Name of Project.
	b. Name and address of videographer.
	c. Name of Engineer.
	d. Name of Construction Manager.
	e. Name of Contractor.
	f. Date of video recording.

	2. Transcript:  Prepared in PDF electronic format.  Include a cover sheet with same label information as the corresponding video recording and a table of contents with links to corresponding training components.  Include name of Project and date of vi...
	3. At completion of training, submit complete training manual(s) for Owner's use in PDF electronic file format on compact disc.


	1.5 QUALITY ASSURANCE
	A. Instructor Qualifications:  A factory-authorized service representative, complying with requirements in Section 014000 "Quality Requirements," experienced in operation and maintenance procedures and training.
	B. Videographer Qualifications:  A professional videographer who is experienced photographing demonstration and training events similar to those required.

	1.6 COORDINATION
	A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to minimize disrupting Owner's operations and to ensure availability of Owner's personnel.
	B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	C. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Engineer.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and for equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following as applica...
	1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Operations:  Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	3. Troubleshooting:  Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	4. Maintenance:  Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.

	5. Repairs:  Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module.  Assemble training modules into a training manual organized in coordination with requirements in Section 017823 "Operation and Maintenance Data."
	B. Set up instructional equipment at instruction location.

	3.2 INSTRUCTION
	A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	B. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven days' advance notice.

	C. Training Location and Reference Material:  Conduct training on-site in the completed and fully operational facility using the actual equipment in-place.  Conduct training using final operation and maintenance data submittals.
	D. Cleanup:  Collect used and leftover educational materials and remove from Project site.  Remove instructional equipment.  Restore systems and equipment to condition existing before initial training use.

	3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS
	A. General:  Engage a qualified commercial videographer to record demonstration and training video recordings.  Record each training module separately.  Include classroom instructions and demonstrations, board diagrams, and other visual aids, but not ...
	1. At beginning of each training module, record each chart containing learning objective and lesson outline.

	B. Video:  Provide minimum 640 x 480 video resolution converted to .mp4 format file type, on electronic media.
	1. Electronic Media:  Read-only format compact disc acceptable to Owner, with commercial-grade graphic label.
	2. File Hierarchy:  Organize folder structure and file locations according to project manual table of contents.  Provide complete screen-based menu.
	3. File Names:  Utilize file names based upon name of equipment generally described in video segment, as identified in Project specifications.
	4. Contractor and Installer Contact File:  Using appropriate software, create a file for inclusion on the Equipment Demonstration and Training DVD that describes the following for each Contractor involved on the Project, arranged according to Project ...
	a. Name of Contractor/Installer.
	b. Business address.
	c. Business phone number.
	d. Point of contact.
	e. E-mail address.


	C. Recording:  Mount camera on tripod before starting recording, unless otherwise necessary to adequately cover area of demonstration and training.  Display continuous running time.
	1. Film training session(s) in segments not to exceed 15 minutes.
	a. Produce segments to present a single significant piece of equipment per segment.
	b. Organize segments with multiple pieces of equipment to follow order of Project Manual table of contents.
	c. Where a training session on a particular piece of equipment exceeds 15 minutes, stop filming and pause training session.  Begin training session again upon commencement of new filming segment.


	D. Light Levels:  Verify light levels are adequate to properly light equipment.  Verify equipment markings are clearly visible prior to recording.
	1. Furnish additional portable lighting as required.

	E. Preproduced Video Recordings:  Provide video recordings used as a component of training modules in same format as recordings of live training.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Demolition and removal of selected site elements.
	3. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Section 017300 "Execution" for cutting and patching procedures.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.6 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.

	1.7 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Engineer of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. If suspected hazardous materials are encountered, do not disturb; immediately notify Engineer and Owner. Hazardous materials will be removed by Owner under a separate contract.

	E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.


	1.8 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition ope...
	1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	D. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	E. Survey of Existing Conditions: Record existing conditions by use of measured drawings. preconstruction photographs or video.
	1. Inventory and record the condition of items to be removed and salvaged. Provide photographs or video of conditions that might be misconstrued as damage caused by salvage operations.


	3.2 PREPARATION
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Arrange to shut off utilities with utility companies.
	2. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material and leave in place.



	3.4 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontro...
	1. Strengthen or add new supports when required during progress of selective demolition.

	C. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain fire watch during and for at least 2 hours after flame-cutting operations.
	6. Maintain adequate ventilation when using cutting torches.
	7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	8. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	9. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	10. Dispose of demolished items and materials promptly. Comply with requirements in Section 017419 "Construction Waste Management and Disposal."

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Engineer, items may be removed to a suitable, protected storage location during selective demolition and cl...

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, and...
	B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	D. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings
	E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing and so that building interior remains watertight and weathertight.
	1. Remove existing roof membrane, flashings, copings, and roof accessories.
	2. Remove existing roofing system down to substrate.


	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction and recycle or dispose of them according to Section 017419 "Construc...
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by elevator, chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	4. Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."

	B. Burning: Do not burn demolished materials.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.
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	SECTION 23 0000 - GENERAL REQUIREMENTS HVAC
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Conditions of the Contract (General and Supplementary Conditions) and Division 1, General Requirements and Division 2, Site Work, govern Work of this Section.
	B. Work included in Division 23 of the specifications consists of furnishing all labor, equipment, supplies and materials unless otherwise specified, and in performing all operations necessary for the installation of the complete mechanical systems as...

	1.2 EXAMINATION OF SITE
	A. Comply with requirements of Division 00.

	1.3 Codes and standards
	A. Perform all work in accordance with the requirements of the Town of Mansfield Building Department, State of Massachusetts Building Code, and applicable State and Federal Laws. Give all requisite notices, file all requisite plans, and obtain all per...
	B. Codes, laws and standards provide a basis for the minimum installation criteria acceptable. The drawings and specifications illustrate the scope required for this project, which may exceed minimum codes, laws and standards.
	C. Standards:  All materials supplied under the mechanical contract requirements shall conform to the latest editions of the following standards:
	1. All applicable standards as published by the American Society of Testing Materials.
	2. All applicable standards as published by the National Fire Protection Association.
	3. American National Standards Institute
	4. American Society of Mechanical Engineers
	5. American Society of Heating, Air Conditioning and Refrigeration Engineers
	6. Air Moving and Conditioning Association
	7. American Water Works Association
	8. Sheet Metal and Air Conditioning Contractors National Association
	9. National Sanitation Foundation
	10. Pollution Control Agency
	11. Occupational Safety and Health Act (OSHA)


	1.4 PERMITS, LICENSES AND CHARGES
	A. Comply with General Conditions and requirements of Division 0.
	B. Give all notices, file all plans, obtain all permits and licenses, and obtain all necessary approvals from authorities having jurisdiction. No work shall be covered before examination and approval by the Owner’s Representative, inspectors, and auth...

	1.5 TEMPORARY CONSTRUCTION FACILITIES
	A. Comply with General Conditions and requirements of Division 0.

	1.6 SCHEDULE OF VALUES
	A. Comply with General Conditions and requirements of Division 0.

	1.7 SHOP DRAWINGS AND PRODUCT DATA
	A. Comply with General Conditions and requirements of Division 1.

	1.8 SUBMITTAL SCHEDULE
	A. Comply with General Conditions and requirements of Division 1.

	1.9 APPROVAL OF MATERIALS
	A. Comply with General Conditions and requirements of Division 1.

	1.10 RECORD DRAWINGS
	A. Comply with General Conditions and requirements of Division 1.

	1.11 WARRANTIES
	A. Comply with General Conditions and requirements of Division 1.

	1.12 CONTRACTOR CONSTRUCTION SCHEDULE
	A. Comply with General Conditions and requirements of Division 1.

	1.13 MAINTENANCE AND OPERATION MANUALS
	A. Comply with General Conditions and requirements of Division 1.

	1.14 CLEANING AND PAINTING
	A. This contractor shall clear away all debris, surplus materials, etc., resulting from their work or operations, leaving the job and equipment furnished under any or all contracts in a clean first-class condition.
	B. All surfaces of all coils, fan housings, fan wheels, fan motors, air unit plenums shall be wiped clean or washed if required, leaving the installation in a first class condition.  Air filters shall be replaced.
	C. Thoroughly clean all items of equipment furnished such as traps, strainers, pumps, motors, etc., leaving each item in a clean first class condition.
	D. The Contractor shall refinish and restore to the original conditions and appearance, all mechanical equipment which has sustained damage to the manufacturer's prime and finish coat of enamel or paint.  Materials and workmanship shall be equal to th...

	1.15 DRAWINGS
	A. In general the drawings of the Mechanical Systems and equipment are to scale, however, to determine exact locations of walls and partitions the Contractors field measure.  Drawings shall not take precedence over field measurements.
	B. Drawings of piping and ductwork although shown on scale drawings are diagrammatic only.  They are intended to indicate size and/or capacity where stipulated, approximate location and/or direction, and approximate general arrangement of one phase of...
	C. Where discrepancies are discovered after certain portions or phases of any contract have been installed, the Architect or Engineer reserves the right to require any or all Contractors to make minor changes in pipe, duct, fixture or equipment locati...
	D. Because the drawings are to a relatively small scale to show as large a portion as is practical, the fact that only certain features of the system are indicated does not mean that other similar or different features or details will not be required....

	1.16 FIRE SAFETY PRECAUTIONS
	A. The Contractors shall exercise extreme care to maintain and exercise adequate fire safety precautions throughout the work.  This shall include providing sufficient firefighting devices, watchmen, standby helpers or other precautions during construc...
	B. At all times, access shall be maintained for fire department trucks to the building.
	C. All welding, brazing, cutting and sweating operations performed in the vicinity of or accessible to combustible materials, shall be adequately protected to make certain that sparks or hot slag does not reach the combustible material and start a fire.
	D. All glass, glazed materials and other finish, in the vicinity of welding, brazing and cutting, shall be masked by the Contractor performing the welding work.
	E. When necessary to do cutting, welding, brazing, sweating and similar work in the vicinity of wood, in shafts or in the vicinity of any combustible material (and the combustible material cannot be removed), the materials shall be adequately protecte...

	1.17 WELDING
	A. All pipe welding shall be done by licensed and certified pipe welders who are thoroughly trained in electric arc and/or gas welding and experienced in the welding positions and materials required.  Certification shall be for type of work and weldin...
	B. The use of mitered fittings such as mitered tees, mitered elbows, etc., in welded lines will not be permitted.  All reductions in pipe size shall be made with manufactured welding reducers. All elbows shall be with manufactured welding elbows.
	C. Pipe caps in welded lines may be fabricated from flat steel plate cut round and inserted into the pipe.  A sufficient depth to permit a fillet weld equal to the plate thickness. Thread-o-lets are acceptable only for thermometer, pressure gauge, and...
	D. The pipe ends in all tees, laterals, and reducers shall be carefully prepared to provide for proper weld penetrations in accordance with ANSI standards.


	PART 2 - NOT USED
	PART 3 - NOT USED
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	SECTION 23 0513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 - PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 104 deg F(40 deg F) and at altitude of 3300 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considerin...

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Premium Efficiency, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger:  NEMA locked rotor starting Code F or Code G.
	2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

	K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation.
	4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset wh...


	PART 3 - EXECUTION (Not Applicable)
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	SECTION 23 0523 – GENERAL-duty valves for hvac piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze angle valves.
	2. Bronze ball valves.
	3. Iron ball valves.
	4. Iron, single-flange butterfly valves.
	5. High-performance butterfly valves.
	6. Bronze lift check valves.
	7. Bronze swing check valves.
	8. Iron swing check valves.
	9. Bronze gate valves.
	10. Iron gate valves.
	11. Bronze globe valves.
	12. Iron globe valves.

	B. Related Sections:
	1. Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and schedules.


	1.3 DEFINITIONS
	A. CWP:  Cold working pressure.
	B. EPDM:  Ethylene propylene copolymer rubber.
	C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
	D. NRS:  Nonrising stem.
	E. OS&Y:  Outside screw and yoke.
	F. RS:  Rising stem.
	G. SWP:  Steam working pressure.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of valve indicated.

	1.5 QUALITY ASSURANCE
	A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	2. ASME B31.1 for power piping valves.
	3. ASME B31.9 for building services piping valves.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set angle, gate, and globe valves closed to prevent rattling.
	4. Set ball and plug valves open to minimize exposure of functional surfaces.
	5. Set butterfly valves closed or slightly open.
	6. Block check valves in either closed or open position.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.


	PART 2 - pRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Refer to HVAC valve schedule articles for applications of valves.
	B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	D. Valve Actuator Types:
	1. Gear Actuator:  For quarter-turn valves NPS 8 and larger.
	2. Handwheel:  For valves other than quarter-turn types.
	3. Handlever:  For quarter-turn valves NPS 6 and smaller.

	E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:
	1. Gate Valves:  With rising stem.
	2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
	3. Butterfly Valves:  With extended neck.

	F. Valve-End Connections:
	G. Flanged:  With flanges according to ASME B16.1 for iron valves.
	H. Grooved:  With grooves according to AWWA C606.
	I. Solder Joint:  With sockets according to ASME B16.18.
	J. Threaded:  With threads according to ASME B1.20.1.
	K. Valve Bypass and Drain Connections:  MSS SP-45.

	2.2 BRONZE ANGLE VALVES
	A. Class 125, Bronze Angle Valves with Bronze Disc:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Hammond Valve.
	b. Milwaukee Valve Company.

	2. Description:
	a. Standard:  MSS SP-80, Type 1.
	b. CWP Rating:  200 psig.
	c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet.
	d. Ends:  Threaded.
	e. Stem and Disc:  Bronze.
	f. Packing:  Asbestos free.
	g. Handwheel:  Malleable iron.



	2.3 BRONZE BALL VALVES
	A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig.
	c. CWP Rating:  600 psig.
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full.



	2.4 HIGH-PERFORMANCE BUTTERFLY VALVES
	A. Class 150, Single-Flange, High-Performance Butterfly Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.
	b. Bray Controls; a division of Bray International.
	c. Cooper Cameron Valves; a division of Cooper Cameron Corp.
	d. Crane Co.; Crane Valve Group; Flowseal.
	e. Crane Co.; Crane Valve Group; Stockham Division.
	f. DeZurik Water Controls.
	g. Hammond Valve.
	h. Jamesbury; a subsidiary of Metso Automation.
	i. Milwaukee Valve Company.
	j. NIBCO INC.
	k. Process Development & Control, Inc.
	l. Tyco Valves & Controls; a unit of Tyco Flow Control.
	m. Xomox Corporation.

	2. Description:
	a. Standard:  MSS SP-68.
	b. CWP Rating:  285 psig at 100 deg .
	c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without use of downstream flange.
	d. Body Material:  Carbon steel, cast iron, ductile iron, or stainless steel.
	e. Seat:  Reinforced PTFE or metal.
	f. Stem:  Stainless steel; offset from seat plane.
	g. Disc:  Carbon steel.
	h. Service:  Bidirectional.



	2.5 BRONZE LIFT CHECK VALVES
	A. Class 125, Lift Check Valves with Bronze Disc:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Crane Co.; Crane Valve Group; Jenkins Valves.
	c. Crane Co.; Crane Valve Group; Stockham Division.

	2. Description:
	a. Standard:  MSS SP-80, Type 1.
	b. CWP Rating:  200 psig.
	c. Body Design:  Vertical flow.
	d. Body Material:  ASTM B 61 or ASTM B 62, bronze.
	e. Ends:  Threaded.
	f. Disc:  Bronze.



	2.6 BRONZE SWING CHECK VALVES
	A. Class 125, Bronze Swing Check Valves with Bronze Disc:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Hammond Valve.
	f. Kitz Corporation.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Powell Valves.
	j. Red-White Valve Corporation.
	k. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	l. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 3.
	b. CWP Rating:  200 psig.
	c. Body Design:  Horizontal flow.
	d. Body Material:  ASTM B 62, bronze.
	e. Ends:  Threaded.
	f. Disc:  Bronze.



	2.7 BRONZE GATE VALVES
	A. Class 125, NRS Bronze Gate Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Hammond Valve.
	f. Kitz Corporation.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Powell Valves.
	j. Red-White Valve Corporation.
	k. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	l. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 1.
	b. CWP Rating:  200 psig.
	c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet.
	d. Ends:  Threaded or solder joint.
	e. Stem:  Bronze.
	f. Disc:  Solid wedge; bronze.
	g. Packing:  Asbestos free.
	h. Handwheel:  Malleable iron.


	B. Class 125, RS Bronze Gate Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Hammond Valve.
	f. Kitz Corporation.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Powell Valves.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	k. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 1.
	b. CWP Rating:  200 psig.
	c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet.
	d. Ends:  Threaded or solder joint.
	e. Stem:  Bronze.
	f. Disc:  Solid wedge; bronze.
	g. Packing:  Asbestos free.
	h. Handwheel:  Malleable iron.



	2.8 BRONZE GLOBE VALVES
	A. Class 125, Bronze Globe Valves with Bronze Disc:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Crane Co.; Crane Valve Group; Stockham Division.
	c. Hammond Valve.
	d. Kitz Corporation.
	e. Milwaukee Valve Company.
	f. NIBCO INC.
	g. Powell Valves.
	h. Red-White Valve Corporation.
	i. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	j. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 1.
	b. CWP Rating:  200 psig.
	c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet.
	d. Ends:  Threaded or solder joint.
	e. Stem and Disc:  Bronze.
	f. Packing:  Asbestos free.
	g. Handwheel:  Malleable iron.



	2.9 IRON BALL VALVES
	A. Class 125, Iron Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Kitz Corporation.
	d. Sure Flow Equipment Inc.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-72.
	b. CWP Rating:  200 psig.
	c. Body Design:  Split body.
	d. Body Material:  ASTM A 126, gray iron.
	e. Ends:  Flanged.
	f. Seats:  PTFE or TFE.
	g. Stem:  Stainless steel.
	h. Ball:  Stainless steel.
	i. Port:  Full.



	2.10 IRON, SINGLE-FLANGE BUTTERFLY VALVES
	A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Stainless-Steel Disc:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.
	b. American Valve, Inc.
	c. Conbraco Industries, Inc.; Apollo Valves.
	d. Cooper Cameron Valves; a division of Cooper Cameron Corp.
	e. Crane Co.; Crane Valve Group; Jenkins Valves.
	f. Crane Co.; Crane Valve Group; Stockham Division.
	g. DeZurik Water Controls.
	h. Flo Fab Inc.
	i. Hammond Valve.
	j. Kitz Corporation.
	k. Legend Valve.
	l. Milwaukee Valve Company.
	m. Mueller Steam Specialty; a division of SPX Corporation.
	n. NIBCO INC.
	o. Norriseal; a Dover Corporation company.
	p. Red-White Valve Corporation.
	q. Spence Strainers International; a division of CIRCOR International.
	r. Sure Flow Equipment Inc.
	s. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-67, Type I.
	b. CWP Rating:  200 psig.
	c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without use of downstream flange.
	d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron.
	e. Seat:  EPDM.
	f. Stem:  One- or two-piece stainless steel.
	g. Disc:  Stainless steel.



	2.11 IRON SWING CHECK VALVES
	A. Class 125, Iron Swing Check Valves with Metal Seats:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Crane Co.; Crane Valve Group; Jenkins Valves.
	c. Crane Co.; Crane Valve Group; Stockham Division.
	d. Hammond Valve.
	e. Kitz Corporation.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Powell Valves.
	j. Red-White Valve Corporation.
	k. Sure Flow Equipment Inc.
	l. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	m. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard:  MSS SP-71, Type I.
	b. NPS 2-1/2 to NPS 12, CWP Rating:  200 psig.
	c. NPS 14 to NPS 24, CWP Rating:  150 psig.
	d. Body Design:  Clear or full waterway.
	e. Body Material:  ASTM A 126, gray iron with bolted bonnet.
	f. Ends:  Flanged.
	g. Trim:  Bronze.
	h. Gasket:  Asbestos free.



	2.12 IRON GATE VALVES
	A. Class 125, NRS, Iron Gate Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Crane Co.; Crane Valve Group; Jenkins Valves.
	c. Crane Co.; Crane Valve Group; Stockham Division.
	d. Flo Fab Inc.
	e. Hammond Valve.
	f. Kitz Corporation.
	g. Legend Valve.
	h. Milwaukee Valve Company.
	i. NIBCO INC.
	j. Powell Valves.
	k. Red-White Valve Corporation.
	l. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	m. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard:  MSS SP-70, Type I.
	b. NPS 2-1/2 to NPS 12, CWP Rating:  200 psig.
	c. NPS 14 to NPS 24, CWP Rating:  150 psig.
	d. Body Material:  ASTM A 126, gray iron with bolted bonnet.
	e. Ends:  Flanged.
	f. Trim:  Bronze.
	g. Disc:  Solid wedge.
	h. Packing and Gasket:  Asbestos free.



	2.13 IRON GLOBE VALVES
	A. Class 125, Iron Globe Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Crane Co.; Crane Valve Group; Jenkins Valves.
	c. Crane Co.; Crane Valve Group; Stockham Division.
	d. Hammond Valve.
	e. Kitz Corporation.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Powell Valves.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	k. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard:  MSS SP-85, Type I.
	b. CWP Rating:  200 psig.
	c. Body Material:  ASTM A 126, gray iron with bolted bonnet.
	d. Ends:  Flanged.
	e. Trim:  Bronze.
	f. Packing and Gasket:  Asbestos free.




	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defect...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install check valves for proper direction of flow and as follows:
	1. Swing Check Valves:  In horizontal position with hinge pin level.
	2. Lift Check Valves:  With stem upright and plumb.


	3.3 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.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball, butterfly, or gate valves.
	2. Butterfly Valve Dead-End Service:  Single-flange (lug) type.
	3. Throttling Service except Steam:  Globe valves.
	4. Throttling Service, Steam:  Globe valves.
	5. Pump-Discharge Check Valves:
	a. NPS 2 and Smaller:  Bronze swing check valves with bronze disc.
	b. NPS 2-1/2 and Larger:  Iron swing check valves with lever and weight or with spring or iron, center-guided, metal-seat check valves.


	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Copper Tubing, NPS 5 and Larger:  Flanged ends.
	4. For Steel Piping, NPS 2 and Smaller:  Threaded ends.
	5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	6. For Steel Piping, NPS 5 and Larger:  Flanged ends.
	7. For Grooved-End Steel Piping except Steam and Steam Condensate Piping:  Valve ends may be grooved.


	3.5 HEATING-WATER VALVE SCHEDULE
	A. Pipe NPS 2 and Smaller:
	1. Bronze  Valves:  May be provided with solder-joint ends instead of threaded ends.
	2. Bronze Angle Valves:  Class 125 bronze disc.
	3. Ball Valves:  Two piece, full port, bronze with bronze trim.
	4. Bronze Swing Check Valves:  Class 125, bronze disc.
	5. Bronze Gate Valves:  Class 125 RS.
	6. Bronze Globe Valves:  Class 125bronze disc.

	B. Pipe NPS 2-1/2 and Larger:
	1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of flanged ends.
	2. Iron Ball Valves, NPS 2-1/2 to NPS 10:  Class 125.
	3. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12:  200 CWP, EPDM seat, stainless-steel disc.
	4. Iron Swing Check Valves: Class 125 metal seats.
	5. Iron Gate Valves:  Class 125 NRS.
	6. Iron Globe Valves, NPS 2-1/2 to NPS 12:  Class 125.
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	SECTION 23 0529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Pipe stands.
	7. Equipment supports.

	B. Related Sections:
	1. Section 05 5000 "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for pipe and equipment supports.
	2. Section 23 0516 "Expansion Fittings and Loops for HVAC Piping" for pipe guides and anchors.
	3. Section 23 0548.13 "Vibration Controls for HVAC" for vibration isolation devices.
	4. Section 23 3113 "Metal Ducts" for duct hangers and supports.


	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Pipe stands.
	4. Equipment supports.

	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Design Calculations:  Calculate requirements for designing trapeze hangers.


	1.6 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.7 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 - PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pre-galvanized or hot dipped.
	3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Copper Pipe Hangers:
	1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 METAL FRAMING SYSTEMS
	A. Non-MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Anvil International; a subsidiary of Mueller Water Products Inc.
	b. Empire Industries, Inc.
	c. Haydon Corporation; H-Strut Division.
	d. NIBCO INC.
	e. PHD Manufacturing, Inc.

	2. Description:  Shop- or field-fabricated pipe-support assembly made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard:  Comply with MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Coating:  Zinc.


	2.4 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carpenter & Paterson, Inc.
	2. Clement Support Services.
	3. ERICO International Corporation.
	4. National Pipe Hanger Corporation.
	5. PHS Industries, Inc.
	6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
	7. Piping Technology & Products, Inc.
	8. Rilco Manufacturing Co., Inc.
	9. Value Engineered Products, Inc.

	B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig or ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength.
	D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 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.
	B. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless-steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.6 PIPE STANDS
	A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low-Type, Single-Pipe Stand:  One-piece stainless-steel base unit with plastic roller, for roof installation without membrane penetration.
	D. High-Type, Single-Pipe Stand:
	1. Description:  Assembly of base, vertical and horizontal members, and pipe support, for roof installation without membrane penetration.
	2. Base:  Stainless steel.
	3. Vertical Members:  Two or more cadmium-plated-steel or stainless-steel, continuous-thread rods.
	4. Horizontal Member:  Cadmium-plated-steel or stainless-steel rod with plastic or stainless-steel, roller-type pipe support.

	E. High-Type, Multiple-Pipe Stand:
	1. Description:  Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	2. Bases:  One or more; plastic.
	3. Vertical Members:  Two or more protective-coated-steel channels.
	4. Horizontal Member:  Protective-coated-steel channel.
	5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers.

	F. Curb-Mounted-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.7 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Non-staining, non-corrosive, and non-gaseous.
	2. Design Mix:  5000-psi, 28-day compressive strength.



	PART 3 - EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal 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 the building structure.
	B. Metal 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 for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	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:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install ...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	F. Pipe Stand Installation:
	1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on smooth roof surface.  Do not penetrate roof membrane.
	2. Curb-Mounted-Type Pipe Stands:  Assemble components or fabricate pipe stand and mount on permanent, stationary roof curb.  See Section 077200 "Roof Accessories" for curbs.

	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. 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.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. 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 ...
	L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by 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.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe:  Not less than the following:
	a. NPS 1/4 to NPS 12:  12 inches long and 0.06 inch thick.
	b. NPS 12 to NPS 24:  24 inches long and 0.105 inch thick.

	5. Pipes NPS 8 and Larger:  Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.


	3.2 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 bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 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/D1.1M 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 so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.5 PAINTING
	A. Touchup:  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 surf...
	1. Apply paint by brush or spray to provide a 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.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports or metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. 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. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.
	3. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.
	4. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of non-insulated, stationary pipes NPS 3/8 to NPS 3.
	5. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30.
	6. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or contraction.
	7. 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 or carbon-steel plate.
	8. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	9. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes NPS 2-1/2 to NPS 3 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange.
	10. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction might occur.
	11. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to NPS 24, from single rod if horizontal movement caused by expansion and contraction might occur.
	12. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.
	13. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 if small horizontal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.
	14. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to NPS 30 if vertical and lateral adjustment during installation might be required in addition to expansion and contraction.

	J. 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 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	K. 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.
	3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

	L. 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. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel.
	12. 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 lb.
	b. Medium (MSS Type 32):  1500 lb.
	c. Heavy (MSS Type 33):  3000 lb.

	13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.

	M. 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.

	N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement.
	2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1-1/4 inches.
	3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with springs.
	4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal expansion in piping systems.
	5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from hanger.
	6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.
	7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from trapeze support.
	8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress from one support to another support, critical terminal, or connected equipment.  Include auxiliary stops for erection, hydrostatic test, and load-adjustment...
	a. Horizontal (MSS Type 54):  Mounted horizontally.
	b. Vertical (MSS Type 55):  Mounted vertically.
	c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member.


	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	R. Piping shall be supported as required per tables below:
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	section 23 0553 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Pipe labels.
	3. Duct labels.
	4. Valve tags.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 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 locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 - PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  White.
	3. Background Color:  Black.
	4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	6. Minimum Letter Size:  1 inch.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	7. Fasteners:  Stainless-steel self-tapping screws.
	8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number.

	2.2 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	C. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  See Table.


	2.3 DUCT LABELS
	A. General Requirements for Manufactured Duct Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Self-Adhesive Duct Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	C. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both directions, or as separate unit on each duct label to indicate flow direction.
	2. Lettering Size:  See Table.


	2.4 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass beaded chain.

	B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating)...
	1. Valve-tag schedule shall be included in operation and maintenance data.



	PART 3 - EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 PIPE LABEL INSTALLATION
	A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.4 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.

	3.5 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and HVAC terminal devices and similar roug...
	B. Valve-Tag Application Schedule:  Tag valves with 1-1/2” round tags containing natural coloring and black lettering.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Hydronic Piping Systems:
	a. Primary-secondary hydronic systems.

	2. Testing, Adjusting, and Balancing Equipment:
	a. Motors.
	b. Boilers.

	3. Testing, adjusting, and balancing existing systems and equipment.
	4. Control system verification.


	1.3 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. BAS: Building automation systems.
	C. NEBB: National Environmental Balancing Bureau.
	D. TAB: Testing, adjusting, and balancing.
	E. TABB: Testing, Adjusting, and Balancing Bureau.
	F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	G. TDH: Total dynamic head.

	1.4 ACTION SUBMITTALS
	A. Sustainable Design Submittals:
	1. TAB Report: Documentation indicating that Work complies with ASHRAE/IES 90.1, Section 6.7.2.3 - "System Balancing."


	1.5 INFORMATIONAL SUBMITTALS
	A. Certified TAB reports.
	B. Sample report forms.
	C. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.6 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by NEBB.
	B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 - "System Balancing."

	1.7 FIELD CONDITIONS
	A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for ...
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine equipment performance data including fan and pump curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance. To calculate system effects for air systems, use tables and charts fou...

	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are clean, and equipment with functioning controls is ready for operation.
	I. Examine strainers. Verify that startup screens have been replaced by permanent screens with indicated perforations.
	J. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	K. Examine system pumps to ensure absence of entrained air in the suction piping.
	L. Examine operating safety interlocks and controls on HVAC equipment.
	M. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Hydronics:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed.
	b. Piping is complete with terminals installed.
	c. Water treatment is complete.
	d. Systems are flushed, filled, and air purged.
	e. Strainers are pulled and cleaned.
	f. Control valves are functioning per the sequence of operation.
	g. Shutoff and balance valves have been verified to be 100 percent open.
	h. Pumps are started and proper rotation is verified.
	i. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	j. Variable-frequency controllers' startup is complete and safeties are verified.
	k. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems", and in this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. Install and join new insulation that matches removed materials. Restore insulation, coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping Insu...

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and heat exchanger flow rates with pump design flow rate.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:
	1. Check liquid level in expansion tank.
	2. Check highest vent for adequate pressure.
	3. Check flow-control valves for proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	5. Verify that motor starters are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.


	3.5 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS
	A. Balance the primary circuit flow first.
	B. Balance the secondary circuits after the primary circuits are complete.
	C. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	D. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	E. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	F. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	G. Verify that memory stops have been set.

	3.6 PROCEDURES FOR MOTORS
	A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Phase and hertz.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter size and thermal-protection-element rating.
	8. Service factor and frame size.

	B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove proper operation.

	3.7 PROCEDURES FOR BOILERS
	A. Hydronic Boilers:
	1. Measure and record entering- and leaving-water temperatures.
	2. Measure and record water flow.
	3. Record relief valve pressure setting.


	3.8 CONTROLS VERIFICATION
	A. In conjunction with system balancing, perform the following:
	1. Verify temperature control system is operating within the design limitations.
	2. Confirm that the sequences of operation are in compliance with Contract Documents.
	3. Verify that controllers are calibrated and function as intended.
	4. Verify that controller set points are as indicated.
	5. Verify the operation of lockout or interlock systems.
	6. Verify the operation of valve and damper actuators.
	7. Verify that controlled devices are properly installed and connected to correct controller.
	8. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.
	9. Verify location and installation of sensors to ensure that they sense only intended temperature, humidity, or pressure.

	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure motor voltage and amperage. Compare the values to motor nameplate information.
	2. Check bearings and other lubricated parts for proper lubrication.
	3. Report on the operating condition of the equipment and the results of the measurements taken. Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished. Verify the following:
	1. Bearings and other parts are properly lubricated.
	2. Deficiencies noted in the preconstruction report are corrected.


	3.10 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	1. Heating-Water Flow Rate: Plus or minus 10 percent

	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.11 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1. Pump curves.
	2. Fan curves.
	3. Manufacturers' test data.
	4. Field test reports prepared by system and equipment installers.
	5. Other information relative to equipment performance; do not include Shop Drawings and Product Data.

	C. General Report Data: In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB specialist.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Face and bypass damper settings at coils.
	e. Fan drive settings including settings and percentage of maximum pitch diameter.
	f. Inlet vane settings for variable-air-volume systems.
	g. Settings for supply-air, static-pressure controller.
	h. Other system operating conditions that affect performance.


	D. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in Btu/h.
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and rpm.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in inches, and bore.
	n. Center-to-center dimensions of sheave and amount of adjustments in inches.

	2. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Entering-air temperature in deg F.
	c. Leaving-air temperature in deg F.
	d. Air temperature differential in deg F.
	e. Entering-air static pressure in inches wg.
	f. Leaving-air static pressure in inches wg.
	g. Air static-pressure differential in inches wg.
	h. Low-fire fuel input in Btu/h.
	i. High-fire fuel input in Btu/h.
	j. Manifold pressure in psig.
	k. High-temperature-limit setting in deg F.
	l. Operating set point in Btu/h.
	m. Motor voltage at each connection.
	n. Motor amperage for each phase.
	o. Heating value of fuel in Btu/h.


	E. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Service.
	d. Make and size.
	e. Model number and serial number.
	f. Water flow rate in gpm.
	g. Water pressure differential in feet of head or psig.
	h. Required net positive suction head in feet of head or psig.
	i. Pump rpm.
	j. Impeller diameter in inches.
	k. Motor make and frame size.
	l. Motor horsepower and rpm.
	m. Voltage at each connection.
	n. Amperage for each phase.
	o. Full-load amperage and service factor.
	p. Seal type.

	2. Test Data (Indicated and Actual Values):
	a. Static head in feet of head or psig.
	b. Pump shutoff pressure in feet of head or psig.
	c. Actual impeller size in inches.
	d. Full-open flow rate in gpm.
	e. Full-open pressure in feet of head or psig.
	f. Final discharge pressure in feet of head or psig.
	g. Final suction pressure in feet of head or psig.
	h. Final total pressure in feet of head or psig.
	i. Final water flow rate in gpm.
	j. Voltage at each connection.
	k. Amperage for each phase.


	F. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.12 VERIFICATION OF TAB REPORT
	A. Engineer shall randomly select measurements, documented in the final report, to be rechecked. Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that can be accomplished in a normal 8-h...
	B. If rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	C. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.
	D. If TAB work fails, proceed as follows:
	1. TAB specialists shall recheck all measurements and make adjustments. Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second final inspection.
	2. If the second final inspection also fails, Owner may contract the services of another TAB specialist to complete TAB work according to the Contract Documents and deduct the cost of the services from the original TAB specialist's final payment.

	E. Prepare test and inspection reports.

	3.13 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.
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	SECTION 23 0719 – HVAC piping insulation
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating indoor and outdoor HVAC piping systems:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.
	6. Detail application of field-applied jackets.
	7. Detail application at linkages of control devices.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation ...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes a...
	C. Coordinate installation and testing of heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 - PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," and "Outdoor, Aboveground Piping Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric Insulation:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Aeroflex USA, Inc.; Aerocel.
	b. Armacell LLC; AP Armaflex.
	c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.

	2. Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials.
	3. Thermal Conductivity: Shall not exceed 0.25 Btu x in./h x sq. ft. x deg F at 75 deg F.
	4. Density: Shall be 2.0 lb/cu. ft.

	G. Mineral-Fiber, Preformed Pipe Insulation:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Fibrex Insulations Inc.; Coreplus 1200.
	b. Johns Manville; Micro-Lok.
	c. Knauf Insulation; 1000-Degree Pipe Insulation.
	d. Manson Insulation Inc.; Alley-K.
	e. Owens Corning; Fiberglas Pipe Insulation.

	2. Type I, 850 deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.
	3. Thermal Conductivity:  Shall not exceed 0.27 Btu x in./h x sq. ft. x deg F at 75 deg F.
	4. ASJ-SSL:  Laminated, aluminum foil, glass reinforced, white kraft paper, ASJ with a vapor barrier perm rating of not more than 0.02 and self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with...


	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195.
	B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	B. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
	C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	D. ASJ and PVDC Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	E. PVC Jacket Adhesive:  Compatible with PVC jacket.

	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below-ambient services.
	1. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film thickness.
	2. Service Temperature Range:  Minus 20 to plus 180 deg F.
	3. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight.
	4. Color:  White.

	C. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below-ambient services.
	1. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
	2. Service Temperature Range:  Minus 50 to plus 220 deg F.
	3. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight.
	4. Color:  White.

	D. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
	2. Service Temperature Range:  Minus 20 to plus 180 deg F.
	3. Solids Content:  60 percent by volume and 66 percent by weight.
	4. Color:  White.


	2.5 SEALANTS
	A. Joint Sealants:
	1. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Sealants shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	B. Metal Jacket Flashing Sealants:
	1. Materials shall be compatible with insulation materials, jackets, and substrates.
	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range:  Minus 40 to plus 250 deg F.
	4. Color:  Aluminum.

	C. ASJ Flashing Sealants, PVDC, and PVC Jacket Flashing Sealants:
	1. Materials shall be compatible with insulation materials, jackets, and substrates.
	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range:  Minus 40 to plus 250 deg F.
	4. Color:  White.


	2.6 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
	1. Adhesive:  As recommended by jacket material manufacturer.
	2. Color:  White.
	3. Thickness: 30 mils thick
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.


	C. Metal Jacket:
	1. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	a. Sheet and roll stock ready for shop or field sizing.
	b. Finish: Stucco Embossed
	c. Thickness: 0.024 inch thick
	d. Moisture Barrier for Indoor Applications:  1-mil-thick, heat-bonded polyethylene and kraft paper.
	e. Moisture Barrier for Outdoor Applications:  2.5-mil-thick polysurlyn.
	f. Factory-Fabricated Fitting Covers:
	(1) Same material, finish, and thickness as jacket.
	(2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	(3) Tee covers.
	(4) Flange and union covers.
	(5) End caps.
	(6) Beveled collars.
	(7) Valve covers.
	(8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.


	2. PVDC Jacket for Indoor Applications:  4-mil-thick, white PVDC biaxially oriented barrier film with a permeance at 0.02 perm when tested according to ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index of 20 when tested ac...
	3. PVDC Jacket for Outdoor Applications:  6-mil-thick, white PVDC biaxially oriented barrier film with a permeance at 0.01 perm when tested according to ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index of 25 when tested a...


	2.7 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Width:  3 inches.
	2. Thickness:  11.5 mils.
	3. Adhesion:  90 ounces force/inch in width.
	4. Elongation:  2 percent.
	5. Tensile Strength:  40 lbf/inch in width.
	6. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

	B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Width:  2 inches.
	2. Thickness:  6 mils.
	3. Adhesion:  64 ounces force/inch in width.
	4. Elongation:  500 percent.
	5. Tensile Strength:  18 lbf/inch in width.

	C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.
	1. Width:  2 inches.
	2. Thickness:  3.7 mils.
	3. Adhesion:  100 ounces force/inch in width.
	4. Elongation:  5 percent.
	5. Tensile Strength:  34 lbf/inch in width.

	D. PVDC Tape for Indoor Applications:  White vapor-retarder PVDC tape with acrylic adhesive.
	1. Width:  3 inches.
	2. Film Thickness:  4 mils.
	3. Adhesive Thickness:  1.5 mils.
	4. Elongation at Break:  145 percent.
	5. Tensile Strength:  55 lbf/inch in width.

	E. PVDC Tape for Outdoor Applications:  White vapor-retarder PVDC tape with acrylic adhesive.
	1. Width:  3 inches.
	2. Film Thickness:  6 mils.
	3. Adhesive Thickness:  1.5 mils.
	4. Elongation at Break:  145 percent.
	5. Tensile Strength:  55 lbf/inch in width.


	2.8 SECUREMENTS
	A. Bands:  ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch thick, 3/4 inch wide with wing seal
	B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	C. Wire:  0.062-inch soft-annealed, stainless steel.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.
	B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for heat tracing that apply to insulation.
	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.
	5. Vapor stops at butt joints shall be applied at every fourth pipe section joint and at each fitting to provide isolation of water incursion.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches o.c.
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	P. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.


	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	F. Insulation Installation at Floor Penetrations:
	1. Pipe:  Install insulation continuously through floor penetrations.
	2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Section 078413 "Penetration Firestopping."


	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, ...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the next and hold in place with tie ...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or o...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, o...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services.  Reinforce the mastic with fabric-reinforcing mes...
	8. For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC covers to ...
	9. Stencil or label the outside insulation jacket of each union with the word "union."  Match size and color of pipe labels.

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these connections by tapering it to and around ...
	D. Install removable insulation covers at locations indicated.  Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union long at least two times the insulation thickness over adjacent pipe insulation on each side of flange or union.  Secure flange cover in pl...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie wire.  Extend insulation at least 2 inches ov...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.7 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashin...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.8 FIELD-APPLIED JACKET INSTALLATION
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications.  Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	B. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secure jack...
	C. Where PVDC jackets are indicated, install as follows:
	1. Apply three separate wraps of filament tape per insulation section to secure pipe insulation to pipe prior to installation of PVDC jacket.
	2. Wrap factory-presized jackets around individual pipe insulation sections with one end overlapping the previously installed sheet.  Install presized jacket with an approximate overlap at butt joint of 2 inches over the previous section.  Adhere lap ...
	3. Continuous jacket can be spiral-wrapped around a length of pipe insulation.  Apply adhesive or PVDC tape at overlapped spiral edge.  When electing to use adhesives, refer to manufacturer's written instructions for application of adhesives along thi...
	4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer circumference of 33-1/2 inches or less.  The 33-1/2-inch-circumference limit allows for 2-inch-overlap seal.  Using the length of roll allows for l...
	5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.


	3.9 FINISHES
	A. Pipe Insulation with ASJ:  Paint jacket with paint system identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat paint.  Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material:  Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum jackets.

	3.10 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to three locations of straight p...

	B. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.11 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.12 INDOOR PIPING INSULATION SCHEDULE
	A. Install indoor HVAC piping insulation according to the following table.
	1. Branch piping is defined as piping 2” in diameter and less, not exceeding 12 feet in length, to individual terminal units.
	2. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket

	B. The following locations shall be defined as exposed locations.  All other locations shall be considered concealed unless otherwise noted.
	1. Mechanical rooms below 7’-0” above finished floor.
	2. Kitchens and food preparation areas.
	3. Equipment repair/service areas.
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	SECTION 23 2113 - HYDRONIC PIPING
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes pipe and fitting materials and joining methods for the following:
	1. Copper tube and fittings.
	2. Steel pipe and fittings.
	3. Plastic pipe and fittings.
	4. Joining materials.
	5. Transition fittings.
	6. Dielectric fittings.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of the following:
	1. Pipe.
	2. Fittings.
	3. Joining materials.

	B. Delegated-Design Submittal:
	1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment guides, hangers and supports for multiple pipes, expansion joints and loops, and attachments of the same to the building structure.
	2. Locations of pipe anchors and alignment guides and expansion joints and loops.
	3. Locations of and details for penetrations, including sleeves and sleeve seals for exterior walls, floors, basement, and foundation walls.
	4. Locations of and details for penetration and firestopping for fire- and smoke-rated wall and floor and ceiling assemblies.


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Piping layout, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Other building services.
	3. Structural members.

	B. Qualification Data: For Installer.
	C. Welding certificates.
	D. Field quality-control reports.
	E. Preconstruction Test Reports:
	1. Water Analysis: Submit a copy of the water analysis to illustrate water quality available at Project site.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installers of Pressure-Sealed Joints: Installers shall be certified by pressure-seal joint manufacturer as having been trained and qualified to join piping with pressure-seal pipe couplings and fittings.
	2. Fiberglass Pipe and Fitting Installers: Installers of RTRF and RTRP shall be certified by manufacturer of pipes and fittings as having been trained and qualified to join fiberglass piping with manufacturer-recommended adhesive.

	B. Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.


	1.5 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on water quality.


	PART 2 - pRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature unless otherwise indicated:
	1. Hot-Water Heating Piping: 100 psig at 200 deg F.
	2. Makeup-Water Piping: 80 psig 73 deg F.
	3. Condensate-Drain Piping: 150 deg F.
	4. Blowdown-Drain Piping: 180 deg F.
	5. Air-Vent Piping: 180 deg F.
	6. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which it is attached.


	2.2 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tubing: ASTM B 88, Type L.
	B. Annealed-Temper Copper Tubing: ASTM B 88, Type K.
	C. DWV Copper Tubing: ASTM B 306, Type DWV.
	D. Grooved, Mechanical-Joint, Wrought-Copper Fittings: ASME B16.22.
	1. Grooved-End Copper Fittings: ASTM B 75 (ASTM B 75M), copper tube or ASTM B 584, bronze casting.
	2. Grooved-End-Tube Couplings: Rigid pattern unless otherwise indicated; gasketed fitting. Ductile-iron housing with keys matching pipe and fitting grooves, prelubricated EPDM gasket rated for minimum 230 deg F (110 deg C) for use with housing, and st...

	E. Copper or Bronze Pressure-Seal Fittings:
	1. Housing: Copper.
	2. O-Rings and Pipe Stops: EPDM.
	3. Tools: Manufacturer's special tools.
	4. Minimum 200-psig working-pressure rating at 250 deg F.

	F. Wrought-Copper Unions: ASME B16.22.

	2.3 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and wall thickness as indicated in "Piping Applications" Article.
	B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in "Piping Applications" Article.
	C. Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in "Piping Applications" Article.
	D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping Applications" Article.
	E. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised ground face, and bolt holes spot faced as indicated in "Piping Applications" Article.
	F. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.
	G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	1. Material Group: 1.1.
	2. End Connections: Butt welding.
	3. Facings: Raised face.

	H. Grooved Mechanical-Joint Fittings and Couplings:
	1. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders constructed to ...
	2. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings.

	I. Steel Pressure-Seal Fittings:
	1. Housing: Steel.
	2. O-Rings and Pipe Stop: EPDM.
	3. Tools: Manufacturer's special tool.
	4. Minimum 300-psig working-pressure rating at 230 deg F.

	J. Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe in which they are installed.

	2.4 PLASTIC PIPE AND FITTINGS
	A. CPVC Plastic Pipe: ASTM F 441/F 441M, with wall thickness as indicated in "Piping Applications" Article.
	1. CPVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM F 438 for Schedule 40 pipe; ASTM F 439 for Schedule 80 pipe.

	B. PVC Plastic Pipe: ASTM D 1785, with wall thickness as indicated in "Piping Applications" Article.
	1. PVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM D 2466 for Schedule 40 pipe; ASTM D 2467 for Schedule 80 pipe.


	2.5 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless otherwise indicated.
	a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise 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 A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
	F. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	G. Solvent Cements for CPVC Piping: ASTM F 493.
	H. Solvent Cements for PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

	2.6 TRANSITION FITTINGS
	A. Plastic-to-Metal Transition Fittings:
	1. One-piece fitting with one threaded brass or copper insert and one solvent-cement-joint end of material and wall thickness to match plastic pipe material.

	B. Plastic-to-Metal Transition Unions:
	1. Brass or copper end, solvent-cement-joint end of material and wall thickness to match plastic pipe material, rubber gasket, and threaded union.


	2.7 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Standard: ASSE 1079.
	2. Pressure Rating: 125 psig minimum at 180 deg .
	3. End Connections: Solder-joint copper alloy and threaded ferrous.

	C. Dielectric Flanges:
	1. Standard: ASSE 1079.
	2. Factory-fabricated, bolted, companion-flange assembly.
	3. Pressure Rating: 125 psig minimum at 180 deg F.
	4. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.

	D. Dielectric-Flange Insulating Kits:
	1. Nonconducting materials for field assembly of companion flanges.
	2. Pressure Rating: 150 psig .
	3. Gasket: Neoprene or phenolic.
	4. Bolt Sleeves: Phenolic or polyethylene.
	5. Washers: Phenolic with steel backing washers.

	E. Dielectric Nipples:
	1. Standard: IAPMO PS 66.
	2. Electroplated steel nipple, complying with ASTM F 1545.
	3. Pressure Rating: 300 psig at 225 deg F.
	4. End Connections: Male threaded or grooved.
	5. Lining: Inert and noncorrosive, propylene.



	PART 3 - EXECUTION
	3.1 PIPING APPLICATIONS
	A. Hot-water heating piping, aboveground, NPS 2 and smaller <Insert pipe size range>, shall be any of the following:
	1. Type L drawn-temper copper tubing, wrought-copper fittings, and soldered brazed pressure-seal joints.
	2. Schedule 40 Schedule 30 Schedule 20, Grade B steel pipe; Class 125, cast-iron Class 150, malleable-iron Class 250, cast-iron Class 300, malleable-iron fittings; cast-iron flanges and flange fittings; and threaded joints.
	3. Schedule 5 steel pipe; steel, pressure-seal couplings and fittings; and pressure-seal joints.
	4. Schedule 40 Schedule 80 CPVC plastic pipe and fittings and solvent-welded joints.

	B. Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be any of the following:
	1. Type L drawn-temper copper tubing, wrought-copper fittings, and soldered brazed joints.
	2. Schedule 40 Schedule 30 Schedule 20 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.
	3. Schedule 40 Schedule 30 Schedule 20 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, mechanical joints.
	4. Schedule 40 Schedule 80 CPVC plastic pipe and fittings and solvent-welded joints.
	5. RTRP and RTRF with adhesive or flanged joints.

	C. Makeup-water piping installed aboveground shall be either of the following:
	1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered brazed joints.
	2. Schedule 40 Schedule 80 CPVC plastic pipe and fittings, and solvent-welded joints.

	D. Condensate-Drain Piping: Schedule 40 PVC plastic pipe and fittings and solvent-welded joints.
	E. Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the service in which blowdown drain is installed.
	F. Air-Vent Piping:
	1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic piping systems according to piping manufacturer's written instructions.
	2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints.

	G. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed with metal-to-plastic transition fittings for plastic piping systems according...

	3.2 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. 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.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Select system components with pressure rating equal to or greater than system operating pressure.
	K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe.
	P. Install valves according to the following:
	1. Section 230523 "General-Duty Valves for HVAC Piping."

	Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2  and larger, at final connections of equipment and elsewhere as indicated.
	S. Install shutoff valve immediately upstream of each dielectric fitting.
	T. Comply with requirements in Section 230516 "Expansion Fittings and Loops for HVAC Piping" for installation of expansion loops, expansion joints, anchors, and pipe alignment guides.
	U. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for identifying piping.
	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	X. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

	3.3 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples unions.
	C. Dielectric Fittings for NPS 2-1/2 to NPS 4 Use dielectric flanges flange kits nipples.
	D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

	3.4 HANGERS AND SUPPORTS
	A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hanger, support, and anchor devices. Comply with the following requirements for maximum spacing of supports.
	B. Comply with requirements in Section 230548 "Vibration and Seismic Controls for HVAC" for seismic restraints.
	C. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet (6 m) long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet (6 m) or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.
	6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from scratching pipe.

	D. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS 3/4: Maximum span, 7 feet.
	2. NPS 1: Maximum span, 7 feet.
	3. NPS 1-1/2: Maximum span, 9 feet.
	4. NPS 2: Maximum span, 10 ft.
	5. NPS 2-1/2: Maximum span, 11 feet.
	6. NPS 3 and Larger: Maximum span, 12 feet.

	E. Install hangers for drawn-temper copper piping with the following maximum spacing and minimum rod sizes:
	1. NPS 3/4: Maximum span, 5 feet; minimum rod size, 1/4 inch.
	2. NPS 1: Maximum span, 6 feet; minimum rod size, 1/4 inch.
	3. NPS 1-1/4:Maximum span, 7 feet; minimum rod size, 3/8 inch.
	4. NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8 inch .
	5. NPS 2: Maximum span, 8 feet; minimum rod size, 3/8 inch
	6. NPS 2-1/2: Maximum span, 9 feet; minimum rod size, 3/8 inch .
	7. NPS 3 and Larger: Maximum span, 10 feet; minimum rod size, 3/8 inch.

	F. Plastic Piping Hanger Spacing: Space hangers according to pipe manufacturer's written instructions for service conditions. Avoid point loading. Space and install hangers with the fewest practical rigid anchor points.
	G. Fiberglass Piping Hanger Spacing: Space hangers according to pipe manufacturer's written instructions for service conditions. Avoid point loading. Space and install hangers with the fewest practical rigid anchor points.
	H. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.

	3.5 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. 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.
	D. 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/A5.8M.
	E. 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.

	F. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	H. Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
	3. PVC Pressure Piping: Join ASTM D 1785 schedule number, PVC 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.
	4. PVC Nonpressure Piping: Join according to ASTM D 2855.

	I. Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe manufacturer's written instructions.
	J. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-...
	K. Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended tool and procedure, and brazed joints.
	L. Pressure-Sealed Joints: Use manufacturer-recommended tool and procedure. Leave insertion marks on pipe after assembly.

	3.6 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.
	C. Install bypass piping with globe valve around control valve. If parallel control valves are installed, only one bypass is required.
	D. Install ports for pressure gages and thermometers at coil inlet and outlet connections. Comply with requirements in Section 230519 "Meters and Gages for HVAC Piping."

	3.7 CHEMICAL TREATMENT
	A. Perform an analysis of makeup water to determine type and quantities of chemical treatment needed to keep system free of scale, corrosion, and fouling, and to sustain the following water characteristics:
	1. pH: 9.0 to 10.5 .
	2. "P" Alkalinity: 100 to 500 ppm.
	3. Boron: 100 to 200  ppm.
	4. Chemical Oxygen Demand: Maximum of 100  ppm. Revise this value if closed system contains glycol.
	5. Corrosion Inhibitor:
	a. Sodium Nitrate: 1000 to 1500  ppm.
	b. Molybdate: 200 to 300  ppm.
	c. Chromate: 200 to 300  ppm.
	d. Sodium Nitrate Plus Molybdate: 100 to 200  ppm each.
	e. Chromate Plus Molybdate: 50 to 100  ppm each.

	6. Soluble Copper: Maximum of 0.20  ppm.
	7. Tolyiriazole Copper and Yellow Metal Corrosion Inhibitor: Minimum of 10  ppm.
	8. Total Suspended Solids: Maximum of 10  ppm.
	9. Ammonia: Maximum of 20  ppm.
	10. Free Caustic Alkalinity: Maximum of 20  ppm.
	11. Microbiological Limits:
	a. Total Aerobic Plate Count: Maximum of 1000  organisms/mL.
	b. Total Anaerobic Plate Count: Maximum of 100  organisms/mL.
	c. Nitrate Reducers: 100  organisms/mL.
	d. Sulfate Reducers: Maximum of zero  organisms/mL.
	e. Iron Bacteria: Maximum of zero  organisms/mL.


	B. Fill system with fresh water and add liquid alkaline compound with emulsifying agents and detergents to remove grease and petroleum products from piping. Circulate solution for a minimum of 24 hours, drain, clean strainer screens, and refill with f...
	C. Add initial chemical treatment and maintain water quality in ranges noted above for the first year of operation.

	3.8 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.
	5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect against damage by expanding liquid or other source of overpressure during test.

	B. Perform the following tests on hydronic piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release air. Use drains installed at low points for complete draining of test liquid.
	3. Isolate expansion tanks and determine that hydronic system is full of water.
	4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stre...
	5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.
	6. Prepare written report of testing.

	C. Perform the following before operating the system:
	1. Open manual valves fully.
	2. Inspect pumps for proper rotation.
	3. Set makeup pressure-reducing valves for required system pressure.
	4. Inspect air vents at high points of system and determine if all are installed and operating freely (automatic type), or bleed air completely (manual type).
	5. Set temperature controls so all coils are calling for full flow.
	6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling towers, to specified values.
	7. Verify lubrication of motors and bearings.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes packaged, factory-fabricated and assembled, gas-fired, fire-tube condensing boilers, trim, and accessories for space heating hot water.

	1.3 SUBMITTALS
	A. Product Data:  Include performance data, operating characteristics, furnished specialties, and accessories.
	B. Shop Drawings:  For boilers, boiler trim, and accessories.
	1. Include plans, elevations, sections, details, and attachments to other work.
	2. Wiring Diagrams: Power, signal, and control wiring.

	C. Source quality-control test reports:  Indicate and interpret test results for compliance with performance requirements before shipping.
	D. Field quality-control test reports:  Indicate and interpret test results for compliance with performance requirements.
	E. Warranty:  Standard warranty specified in this Section.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For boilers to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. ASME Compliance:  Fabricate and label boilers to comply with ASME Boiler and Pressure Vessel Code.
	C. ASHRAE/IESNA 90.1 Compliance:  Boilers shall have minimum efficiency according to "Gas and Oil Fired Boilers - Minimum Efficiency Requirements."
	D. ANSI Compliance:  Boilers shall be compliant with ANSI Z21.13 test standards for US and Canada.
	E. CSA Compliant:  Boilers shall be compliant with CSA certification.

	1.6 COORDINATION
	A. Coordinate size and location of concrete bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.

	1.7 WARRANTY
	A. Standard Warranty:  Boilers shall include manufacturer's standard form in which manufacturer agrees to repair or replace components of boilers that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Fire-Tube Condensing Boilers:
	a. Heat Exchanger, Pressure Vessel and Condensation Collection Basin shall carry a 10 year limited warranty against defects in materials or workmanship and failure due to thermal shock.
	b. All other components shall carry a one year warranty from date of boiler start up.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Lochinvar Knight FTXL Boiler as specified on Drawings.  All others must be submitted by Voluntary alternate.

	2.2 CONSTRUCTION
	A. Description:  Boiler shall be natural gas fired, fully condensing, and fire tube design.  The boiler shall be factory-fabricated, factory-assembled, and factory-tested, fire-tube condensing boiler with heat exchanger sealed pressure tight, built on...
	B. Heat Exchanger:  The heater exchanger shall bear the ASME “H” stamp for 160 psi working pressure and shall be National Board listed.  The heat exchanger shall be constructed of a fully welded 316L stainless steel and of fire tube design.  The heat ...
	C. Efficiency:  Boilers shall have an AHRI certified minimum thermal efficiency of 97 percent.
	D. Condensate Collection Basin:  Fully welded 316L stainless steel and shall include a stainless steel combustion analyzer test port.
	E. Pressure Vessel:  The pressure vessel shall be in accordance with ASME Section IV pressure vessel code.  The pressure vessel shall be designed for a single-pass water flow to limit the water side pressure drop.  The pressure vessel shall contain a ...
	F. Burner:  Natural gas, forced draft single burner premix design.  The burner shall be high temperature stainless steel with a woven Fecralloy outer covering to provide modulating firing rates. The burner shall be capable of the stated gas train turn...
	G. Blower:  Boiler shall be equipped with a pulse width modulating blower system to precisely control the fuel/air mixture to provide modulating boiler firing rates for maximum efficiency.  The burner firing sequence of operation shall include pre-pur...
	1. Motors:  Comply with requirements specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."

	H. Gas Train:  The boiler shall be supplied with a negative pressure regulation gas train and shall be capable of the following minimum turndowns:
	I. Ignition:  Spark ignition with 100 percent main-valve shutoff with electronic flame supervision.
	J. High Altitude:  Boiler shall operate at altitudes up to 4,500 feet above sea level without additional parts or adjustments.  High altitude operation shall be certified at a minimum of 4,500 feet above sea level by a third party organization.  High ...
	K. Casing:
	1. Jacket:  Heavy gauge primed and painted steel jacket with snap-in closures.
	2. Control Compartment Enclosures:  NEMA 250, Type 1A.
	3. Combustion-Air Connections:  Inlet and vent duct collars.

	L. Characteristics and Capacities: See schedules on drawings.
	1. Heating Medium:  Hot water.
	2. Design Water Pressure Rating:  160 psi working pressure.
	3. Safety Relief Valve Setting:  50 psig
	4. Minimum Water Flow Rate:


	2.3 TRIM
	A. Safety Relief Valve: Fully enclosed steel spring with adjustable pressure range and positive shutoff; factory set and sealed.
	B. Pressure Gage:  Minimum 3-1/2 inch diameter.  Gage shall have normal operating pressure about 50 percent of full range.
	C. Drain Valves:  Minimum NPS 3/4 or nozzle size with hose-end connection.
	D. Condensate Neutralization Kit:  Factory supplied condensate trap with condensate trip sensor, high capacity condensate receiver prefilled with appropriate medium.

	2.4 CONTROLS
	A. Boiler controls shall feature a standard, factory installed multi-color graphic LCD screen display with navigation dial and includes the following standard features:
	1. Con-X-Us capable:  Boiler shall have the ability to communicate remotely using the optional Con-X-Us software via a wireless or Ethernet connection.
	2. Variable Speed Boiler Pump Control:  Boiler may be programmed to send a 0-10V DC output signal to an ECM or VFD boiler pump to maintain a designed temperature rise across the heat exchanger.  The boiler shall be able to operate in this mode with a ...
	3. Password Security:  Boiler shall have a different password security code for the User and the Installer to access adjustable parameters.
	4. Outdoor air reset:  Boiler shall calculate the set point using a field installed, factory supplied outdoor sensor and an adjustable reset curve.
	5. Pump exercise:  Boiler shall energize any pump it controls for an adjustable time if the associated pump has been off for a time period of 24 hours.
	6. Four pump control:  Boiler shall have the ability to control the boiler pump, a system pump, a domestic hot water pump, and a domestic hot water recirculation pump.
	7. Ramp delay:  Boiler may be programmed to limit the firing rate based on six limits steps and six time intervals.
	8. Boost function:  Boiler may be programmed to automatically increase the set point a fixed number of degrees (adjustable by installer) if the setpoint has been continuously active for a set period of time (time adjustable by installer).  This proces...
	9. Domestic hot water priority:  Boiler shall make the domestic hot water call for heat a priority over any space heating call and adjust the boiler setpoint to the domestic hot water boiler setpoint.
	10. Domestic hot water modulation limiting:  Boiler may be programmed to limit the maximum domestic hot water firing rate to match the input rating of the indirect tank coil.
	11. Domestic hot water night setback:  Boiler may be programmed to reduce the domestic hot water tank set point during a certain time of the day.
	12. PC port connection:    Boiler shall have a PC port allowing the connection of PC boiler software.
	13. Time clock:  Boiler shall have an internal time clock with the ability to time and date stamp lock-out codes and maintain records of runtime.
	14. Maintenance reminder:  Boiler shall have the ability to display a yellow colored, customizable maintenance notification screen.  All notifications are adjustable by the installer based upon months of installation, hours of operation, and number of...
	15. English Error codes:  Boiler shall have a user interface that displays a red error screen with fault codes that are displayed in English and include a date and time stamp for ease of servicing.
	16. Anti-cycling control:  Boiler shall have the ability to set a time delay after a heating demand is satisfied allowing the boiler to block a new call for heat.  The boiler will display an anti-cycling blocking on the screen until the time has elaps...
	17. Space Heating Night setback:  Boiler may be programmed to reduce the space heating temperature set point during a certain time of the day.
	18. Freeze protection:  Boiler shall turn on the boiler and system pumps when the boiler water temperature falls below 45 degrees.  When the boiler water temperature falls below 37 degrees the boiler will automatically turn on.  Boiler and pumps will ...
	19. Isolation valve control:  Boiler shall have the ability to control a 2-way motorized control valve.  Boiler shall also be able to force a fixed number of valves to always be energized regardless of the number of boilers that are firing.
	20. BMS integration with 0-10V DC input:  The Control shall allow an option to Enable and control set point temperature or control firing rate by sending the boiler a 0-10V input signal.
	21. Data logging:  Boiler shall have non-volatile data logging memory including last 10 lockouts, space heat run hours, domestic hot water run hours and ignition attempts.  All data should be visible on the boiler screen.

	B. The boiler shall have a built in Cascade controller to sequence and rotate lead boiler to ensure equal runtime while maintaining modulation of up to 8 boilers of different btu inputs without utilization of an external controller.  The factory insta...
	1. Lead lag:  The Control module shall allow only one boiler to fire at the beginning of a call for heat.  Once the lead boiler is in full fire and the control calculates that additional heat is required it will call on an additional boiler as needed.
	2. Efficiency optimization:  The Control module shall allow multiple boilers to simultaneously fire at minimum firing rate in lieu of Lead/Lag.
	3. Front end loading:  The Control module shall allow the cascading and functional control of several non condensing Lochinvar products alongside the Knight FTXL.
	4. Rotation of lead boiler:  The Control module shall change the lead boiler every hour for the first 24 hours after initializing the Cascade.  Following that, the leader will be changed once every 24 hours.

	C. Boiler operating controls shall include the following devices and features:
	1. Set-Point Adjust:  Set points shall be fully adjustable by the installer.
	2. Sequence of Operation:  Factory installed controller to modulate burner firing rate to maintain system water temperature in response to call for heat.
	3. Sequence of Operation:  Boiler shall come standard with outdoor reset control which will control burner firing rate to reset supply-water temperature inversely with outside-air temperature.  At 10 deg F outside-air temperature, set supply-water tem...

	D. Burner Operating Controls:  To maintain safe operating conditions, burner safety controls limit burner operation and include:
	1. High Temperature Limit:  Automatic and manual reset stops burner if operating conditions rise above maximum boiler design temperature.  Limit switch to be manually reset on the control interface.
	2. Low-Water Cutoff Switch:  Electronic probe shall prevent burner operation on low water.  Cutoff switch shall be manually reset on the control interface.
	3. Blocked Inlet Safety Switch:  Manual-reset pressure switch field mounted on boiler combustion-air inlet.
	4. High and Low Gas Pressure Switches:  Pressure switches shall prevent burner operation on low or high gas pressure.  Pressure switches to be manually reset on the control interface.
	5. Blocked Drain Switch:  Blocked drain switch shall prevent burner operation when tripped.  Switch to be manually reset on the control interface.
	6. Low air pressure switch:  Pressure switches shall prevent burner operation on low air pressure.  Switch to be manually reset on the control interface.
	7. Optional Audible Alarm:  Factory mounted on control panel with silence switch; shall sound alarm for any lockout conditions.

	E. Building Automation System Interface:
	1. Boiler shall have the ability to receive a 0-10V system from a building management system and control by the following:
	a. 0-10V DC input to control Modulation or Setpoint
	b. 0-10V DC input from Variable speed Boiler pump
	c. 0-10V DC output signal to a Variable speed system pump
	d. 0-10V DC input Enable/Disable signal

	2. Factory installed Modbus gateway interface to enable building automation system to monitor, control, and display boiler status and alarms.


	2.5 ELECTRICAL POWER
	A. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are specified in Division 26 Sections.
	B. Single-Point Field Power Connection:  Factory-installed and factory-wired switches, motor controllers, transformers, and other electrical devices necessary shall provide a single-point field power connection to boiler.
	C. Electrical Characteristics:
	1. See Drawings


	2.6 VENTING
	A. Exhaust flue must be Category IV approved PVC, CPVC, PP or stainless steel sealed vent material from one of the approved manufacturers listed in the Installation and Operation manual.  Boilers exhaust vent length must be able to extend to 100 equiv...
	B. Intake piping must be of approved material as listed in the Installation and Operations manual.  Boilers intake pipe length must be able to extend to 100 equivalent feet.
	C. Boiler venting and intake piping configuration shall be installed per one of the approved venting methods shown in the Installation and Operation manual.
	D. Boilers using common venting must only include like models and the optional common vent damper.  Contact the factory for common vent sizing.
	E. Boiler shall come standard with a flue sensor to monitor and display flue gas temperature on factory provided LCD display.
	F. Refer to manufacturer’s Installation and Operations manual for detailed venting instructions and approved manufacturers.

	2.7 SOURCE QUALITY CONTROL
	A. Burner and Hydrostatic Test:  Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency; perform hydrostatic test.
	B. Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler and Pressure Vessel Code.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and piping and electrical connections to verify actual locations, sizes, and other conditions affecting boiler performance, maintenance, ...
	1. Final boiler locations indicated on Drawings are approximate.  Determine exact locations before roughing-in of piping and electrical connections.

	B. Examine mechanical spaces for suitable conditions where boilers will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 BOILER INSTALLATION
	A. Install equipment on 4” concrete housekeeping pad.
	B. Install gas-fired boilers according to NFPA 54.
	C. Assemble and install boiler trim.
	D. Install electrical devices furnished with boiler but not specified to be factory mounted.
	E. Install control wiring to field-mounted electrical devices.

	3.3 CONNECTIONS
	A. Install boilers level on concrete bases. Concrete base is specified in Division 23 Section "Common Work Results for HVAC," and concrete materials and installation requirements are specified in Division 03.
	B. Install piping adjacent to boiler to allow service and maintenance.
	C. Install piping from equipment drain connection to nearest floor drain.  Piping shall be at least full size of connection.  Provide an isolation valve if required.
	D. Connect gas piping to boiler gas-train inlet with union.  Piping shall be at least full size of equipment connection.  Provide a reducer if required.
	E. Connect hot-water piping to supply and return boiler tappings with shutoff valve and union or flange at each connection.
	F. Install piping from safety relief valves to nearest floor drain.
	G. Boiler Venting:
	1. Install flue venting kit and combustion-air intake.
	2. Connect full size to boiler connections.  Comply with requirements in Division 23 Section “Breechings, Chimneys, and Stacks.

	H. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	I. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Perform installation and startup checks according to manufacturer's written instructions.  Complete startup form included with Boiler and return to Manufacturer as described in the instructions.
	2. Leak Test:  Hydrostatic test.  Repair leaks and retest until no leaks exist.
	3. Operational Test:  Start units to confirm proper motor rotation and unit operation.  Adjust air-fuel ratio and combustion.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	a. Check and adjust initial operating set points and high- and low-limit safety set points of fuel supply, water level and water temperature.
	b. Set field-adjustable switches and circuit-breaker trip ranges as indicated.


	C. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to Project during other than normal occupancy ho...

	3.5 DEMONSTRATION
	A. Engage a factory representative or a factory-authorized service representative for boiler startup.  Start-up sheet shall be completed and a copy shall be sent to the Engineer and the Manufacturer.  A combustion analysis shall be completed and the g...
	B. Factory representative or a factory-authorized representative shall provide Owners training to instruct maintenance personnel to adjust, operate, and maintain boilers.  Refer to Division 01 Section "Demonstration and Training."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Demolition and removal of selected site elements.
	3. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Section 017300 "Execution" for cutting and patching procedures.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.6 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.

	1.7 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Engineer of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. If suspected hazardous materials are encountered, do not disturb; immediately notify Engineer and Owner. Hazardous materials will be removed by Owner under a separate contract.

	E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.


	1.8 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition ope...
	1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	D. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	E. Survey of Existing Conditions: Record existing conditions by use of measured drawings. preconstruction photographs or video.
	1. Inventory and record the condition of items to be removed and salvaged. Provide photographs or video of conditions that might be misconstrued as damage caused by salvage operations.


	3.2 PREPARATION
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Arrange to shut off utilities with utility companies.
	2. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material and leave in place.



	3.4 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontro...
	1. Strengthen or add new supports when required during progress of selective demolition.

	C. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain fire watch during and for at least 2 hours after flame-cutting operations.
	6. Maintain adequate ventilation when using cutting torches.
	7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	8. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	9. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	10. Dispose of demolished items and materials promptly. Comply with requirements in Section 017419 "Construction Waste Management and Disposal."

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Engineer, items may be removed to a suitable, protected storage location during selective demolition and cl...

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, and...
	B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	D. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings
	E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing and so that building interior remains watertight and weathertight.
	1. Remove existing roof membrane, flashings, copings, and roof accessories.
	2. Remove existing roofing system down to substrate.


	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction and recycle or dispose of them according to Section 017419 "Construc...
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by elevator, chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	4. Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."

	B. Burning: Do not burn demolished materials.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including reinforcement, concrete materials, mixture design, placement procedures, and finishes.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Design Mixtures: For each concrete mixture.

	1.4 QUALITY ASSURANCE
	A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. Comply with the following sections of ACI 301 unless modified by requirements in the Contract Documents:
	1. "General Requirements."
	2. "Formwork and Formwork Accessories."
	3. "Reinforcement and Reinforcement Supports."
	4. "Concrete Mixtures."
	5. "Handling, Placing, and Constructing."

	B. Comply with ACI 117.

	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
	B. Plain-Steel Wire: ASTM A 1064/A 1064M, as drawn.
	C. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-drawn steel wire into flat sheets.
	D. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.

	2.3 CONCRETE MATERIALS
	A. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	B. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M,.

	C. Normal-Weight Aggregate: ASTM C 33/C 33M, 1-1/2-inch nominal maximum aggregate size.
	D. Air-Entraining Admixture: ASTM C 260/C 260M.
	E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calciu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

	F. Water: ASTM C 94/C 94M.

	2.4 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth or cotton mats.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water: Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.

	2.5 CONCRETE MIXTURES
	A. Comply with ACI 301.
	B. Normal-Weight Concrete:
	1. Minimum Compressive Strength: 3000 psi at 28 days.


	2.6 CONCRETE MIXING
	A. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd.
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mix type, mix time, quantity, and amount of water added. Record approximate location of final deposit in structure.



	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	A. Design, construct, erect, brace, and maintain formwork according to ACI 301.

	3.2 EMBEDDED ITEM INSTALLATION
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...

	3.3 STEEL REINFORCEMENT INSTALLATION
	A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.


	3.4 CONCRETE PLACEMENT
	A. Comply with ACI 301 for placing concrete.
	B. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	C. Consolidate concrete with mechanical vibrating equipment according to ACI 301.
	D. Equipment Bases and Foundations:
	1. Coordinate sizes and locations of concrete bases with actual equipment provided.
	2. Construct concrete bases 4 inches unless otherwise indicated; and extend base not less than 6 inches in each direction beyond the maximum dimensions of supported equipment unless otherwise indicated or unless required for seismic anchor support.
	3. Minimum Compressive Strength: 3000 psi  at 28 days.
	4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
	5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor them into structural concrete substrate.
	6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper attachment to supported equipment.


	3.5 FINISHING FORMED SURFACES
	A. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defective areas. Remove fins and other projections exceeding 1/8 ...

	3.6 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-weather protection during curing.
	B. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	C. Curing Methods: Cure formed and unformed concrete for at least seven days by one or a combination of the following methods:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not l...
	3. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initia...


	3.7 FIELD QUALITY CONTROL
	A. Tests: Perform according to ACI 301.
	1. one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd., but less than 25 cu. Yd., plus one set for each additional 50 cu. yd. or fraction thereof.
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