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SECTION 010000 — GENERAL CONDITIONS

PART 1 GENERAL
1.1 SECTION INCLUDES

Form of Contract

Examination of Site, Drawings, etc.
Drawings and Specifications.

Interpretation of Contract Documents / Addenda.
Substitutions.

Construction Permits.

Occupancy.

Site Access.

Observance of Laws.
Specifications/Jurisdictional Issues.
Interpretations.

Long Lead Items.

Volatile Organic Compounds (VOC).

Time of Completion/Phasing.

Guarantee.

Regulations.

Suspension of Work/No Damages for Delay.
Anti-Kickback Act.

Safety Precautions and Programs.

Safety of Persons and Property.

WAPUVOZErAC~IOMMMOUO®»

1.2 RELATED SECTIONS
A. Division 1 - Project Coordination: Coordination with Owner/Architect.
1.3 FORM OF CONTRACT

A. Contracts will be let on American Institute of Architect's Document A101, Standard Form of
Agreement Between the Owner and the Contractor where the Basis of payment is a
Stipulated sum, 2007 Edition. The Contractor shall also receive a purchase order from
Cumberland County.

1.4 EXAMINATION OF SITE, DRAWINGS, ETC.:

A. Bidders shall also thoroughly examine and be familiar with the Drawings and Specifications.
The failure or omission of any bidder to receive or examine any form, instrument, or
document, or to visit the site and acquaint themself with existing conditions shall in no way
relieve any bidder from obligation with respect to their bid. By submitting a bid, the bidder
agrees and warrants that they have examined the site, the Drawings and Specifications and,
where the Specifications require in any part of the work a given result to be produced, that
the Specifications and Drawings are adequate, and the required result can be produced
under the Drawings and Specifications.

The bidder shall promptly report to the Owner and Architect any errors, omissions or
inconsistencies in the specifications or drawings that the bidder considers to potentially affect
performance of the work or the achievement of the project design results under the plans and
specifications. No claim for any extra will be allowed because of alleged impossibilities in the
production of the results specified or because of unintentional errors or conflicts in the
Drawings and Specifications.

B. Any Bidder who wishes to challenge a bid specification shall file such challenges in writing
with the Purchasing Agent no less than three business days prior to the opening of the bids.
Challenges filed after that time shall be considered void and having no impact on the Board
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SECTION 010000 — GENERAL CONDITIONS

or the award of a contract.
1.5 DRAWINGS AND SPECIFICATIONS:

A. The project shall be performed in accordance with the requirements of the Drawings and
Specifications subject to modification as provided in General Conditions. The Drawings and
Specifications are intended to complement and supplement each other.

B. Any work required by either of them and not by the other shall be performed even though
omitted on others. Should any work be required which is not also denoted in the
Specifications or on the Drawings because of an obvious omission, but which is,
nevertheless, necessary for the proper completion of or performance of the project, such
work shall be performed as fully as if it were described and delineated.

C. In the event of a conflict between the drawings, notes on the drawings and/or the
specifications, please refer to the previous sections and to the General Conditions and
Supplementary General Conditions.

1.6 INTERPRETATION OF CONTRACT DOCUMENTS/ADDENDA:

A. No interpretation of the meaning of the contract documents will be made to any bidder orally.
Every request for such interpretations shall be made in writing to the Architect and the County
and must be received by same at least ten (10) business days, not including Saturdays,
Sundays or holidays, prior to the date fixed for the opening of the bids to be given
consideration.

B. Any interpretations and any supplemental instructions will be distributed in the form of a
written addenda to the contract documents. The addenda will be provided to the bidder no
later than seven (7) days, not including Saturdays, Sundays or holidays prior to the date fixed
for the acceptance of the bids. All addenda so issued shall become part of the contract
documents.

1.7 SUBSTITUTIONS:

A. In the event a Contractor should propose a substitution for the specified equipment or
materials, it shall be their responsibility to submit proof of equality, and to provide and pay for
any tests which may be required by the Architect/Engineer in order to evaluate such
proposed substitution.

B. Where any particular brand or manufactured article is specified, it shall be regarded as a
standard. Similar products of other manufacturers, capable of equal performance and
quality, in the opinion of the Architect/Engineer, will be accepted upon review and approval.

C. The application for approval of a substitution by the Contractor shall include the following

information:

a. Identifying information shall be fully and completely furnished.

b. Note whether the item is included in Specifications; in which case, identify the
Specification paragraph and section.

C. Attach data indicating in detail whether and how the substitution differs, if at all, from
the article specified.

d. If a credit is to be offered for the substitution, a detailed itemization of the amount of
credit must be shown.

e. If the proposed substitution involves a change in the scope of the Work of this or any

other contractor or trade under the Contract Documents, then and in that event, the
Contractor requesting approval undertakes and agrees to be responsible for any and
all added costs and thereby involved by reason of the change in the work, the Work
of other Contractors and trades, including redesign, if any.
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SECTION 010000 — GENERAL CONDITIONS

f. When requesting approval of an out-of-state Subcontractor or material manufacturer
or supplier, a statement indicating that reasonable effort was first made to find and
employ United States firms and/or materials, at comparable costs, term and
performance capabilities.

g. An agreement by the Contractor to submit proof of equality and to have such tests
performed at the Contractor’'s own expense as may be required by the Contracting
Officer or the Architect/Engineer.

h. No Contractor shall base their bid on substitutions which may have been approved
on previous projects or on substitutions anticipated but not approved. Bids shall be
based solely on Plans and Specifications of the subject project.

D. Since substitutions are primarily for the financial benefit of the Contractor, a credit change
order shall accompany each request for substitution.

1.8 CONSTRUCTION PERMITS:

A. Bidders shall exclude from their proposal the cost of all permits, fees and licenses for the
proper execution and completion of the work. These costs to be paid by Owner, if required.

B. Contractor shall be required to apply for and obtain all permits required for the construction
and to perform all work in accordance with the State Uniform Construction Code. All
construction shall be inspected as provided by law.

1.9 OCCUPANCY:

A. The Owner throughout the course of the project shall occupy the site. The Contractor shall at
all times during the course of performance of the work take all precautions as to the safety
and welfare of the occupants, staff, and visitors as well as coordinate all execution with the
everyday working operations of the facility.

1.10 SITE ACCESS:

A. Access to the site for delivery of construction materials or equipment shall be made only from

locations designated by Owner.
1.11  OBSERVANCE OF LAWS:

A. The Contractor shall observe and comply with all Federal, State, and local laws that affect
those engaged or employed in this project, the materials and/or the conduct of the work.

B. All such laws and/or ordinances affecting this Contract in any way shall be part of the
Contract as if included herein.

C. The specifications, instructions to bidders, and all accompanying documents, including the
bid and the contract as awarded, shall be construed to be in accordance with the laws of the
State of New Jersey.

1.12  SPECIFICATIONS/JURISDICTIONAL ISSUES

A. The titles to the Divisions of these Specifications are introduced merely for convenience and
are not necessarily a correct segregation of labor or materials. Such separations shall not
operate to make the Architect an arbiter to establish limits between the General Contractor
and Subcontractors.

B. The Contractor shall classify and allocate the furnishing of materials and the performance of
work to the various trades in accordance with local customs, jurisdictional awards,
regulations, and decisions insofar as they are applicable.
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SECTION 010000 — GENERAL CONDITIONS

C. The Contractor for General Construction and all subcontractors shall conduct all their
operations on this project in such a manner that no jurisdictional disputes arise regarding
unloading, handling, installations, and connections of the various items in the several trades
involved.

INTERPRETATIONS

A. Should the Specification and/or Drawings disagree in themselves or with each other, the
greater quality or quantity of work shall be provided.

B. Large scale details shall govern small scale Drawings.

C. Where the work is indicated in detail on only a portion of a drawing, this work shall apply to
other like portions of the area of work. In like manner, finishes and building elements shown
in a continuous manner on one or more elevations of a space shall be assumed to continue
on other walls of that same room in the same fashion unless noted otherwise.

D. Information represented in a plan view as being similar to another area, also shown in plan
view but accompanied by additional information: details, sections, elevations, etc., shall be
deemed to be similarly represented by virtue of being depicted the same or similar, and such
additional information shall be interpreted as being typical of any such spaces for the work of
this Contract, whether specifically call out as “Similar”, “Opp. Hand” or no reference is given.

E. Should any work be necessary for the proper execution of the Specifications or Drawings, the
Contractor shall perform all such work as if fully specified or indicated.

F. The Architect shall be advised in writing of all discrepancies, errors, conflicts and omissions
in the specifications and Drawings. The Architect will promptly resolve the matter. Any work
undertaken after the discrepancy has been discovered and prior to clarification by the
Architect will be done at the Contractor’s risk.

G. The Architect shall decide as to the meaning or intention of any portion of the Specifications
and Drawings. Their decision shall be final.

H. Throughout the Specifications and Drawings, references are made to nominal, not actual,
sizes of commercial materials. In all such cases, Contractor shall supply materials in their
commercial sizes in accordance with recognized and accepted standards as intended. Only
if accurately dimensioned, or if particularly specified, will sizes other than usual commercial
sizes be required.

l. Definitions:
1. “Typical” shall represent all such spaces, whether specifically cross-referenced or
not.
2. “Opposite Hand” (opp. hand) shall mean similar but a mirror image.
3. “Similar to” (sim. to) shall mean that the detail is similar in most respects but may
have minor variations in substrate, dimensions, offsets, etc. to account for slight
variations from an established standard detail.

LONG LEAD ITEMS

A. Contractor shall submit a list of all materials, equipment or components which are anticipated
to require more than one week delivery, together with scheduled ordering and delivery
timetable. This will be discussed and reviewed regularly at the job sit meetings. Upon
request by the Architect, the Contractors shall be prepared to produce evidence of having
placed orders for specific materials, equipment, and components.
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SECTION 010000 — GENERAL CONDITIONS

1.15  VOLATILE ORGANIC COMPOUNDS (VOC)

A. All material used on this Project shall comply with all applicable governmental and local VOC
requirements.

1.16  TIME OF COMPLETION

A. Work, including the procurement of permits and processing of required submittals, shall be
started within five (5) days of the date of the Notice to Proceed which is the date of the
Owner-Contractor Agreement for this work unless otherwise agreed to by the Owner and
Contractor. The contractor agrees to substantially complete this public works project to the
satisfaction of the County within one hundred, twenty (120) working days from the receipt of
the official Notice to Proceed and/or purchase order. It is assumed for bidding purposes
that the Owner-Contractor Agreement/Notice to Proceed will be issued in October
2021.

B. The date of substantial completion is defined as the date when construction is sufficiently
completed, in accordance with the Contract Documents, as modified by any Change Order
agreed to by the parties so that the Owner can occupy the project for the intended use and a
Temporary Certificate of Occupancy is issued. Partial occupation of the project shall not be
deemed to be substantially complete.

C. Time shall be of the essence of the performance of the Contract. The Contractor and the
Owner agree that the date of beginning and the time for completion as specified in the
Contract of work to be done hereunder are essential conditions of this Contract and it is
further mutually understood and agreed that the work embraced in this Contract shall be
commenced on the date to be specified above or in a Notice to Proceed issued by Owner or
Architect.

D. The Contractor agrees that said work shall be prosecuted regularly, diligently, and
uninterruptedly at such rate of progress as will ensure full completion thereof, by and
between the Contractor and the Owner, that the time for the completion of the same, taking
into consideration the average climatic range and usual industrial conditions prevailing in this
locality.

E. Contractor shall be required to request an extension of time for any delay under Article 8.3 -
Delays and Extensions of Time in the manner set forth in the General Conditions.

1.17  GUARANTEE

A. The Contractor shall guarantee all materials and workmanship installed and/or performed
under this Contract to be free of defects which may impair the strength, durability, or
appearance of said work and/or may make it unsuitable for the intended purpose, for a period
of one (1) year from the date of final completion, unless otherwise noted in the other sections
of this Specification.

B. The Contractor shall repair and/or replace any such work to the satisfaction of the Owner at
no additional cost to the Owner.

C. This guarantee is in addition to and shall in no way limit any other warranty, guarantee or

maintenance bond required by the provisions of the Contract Documents or any warranty of a
manufacturer of supplier.

D. Contractor or manufacturers agree to provide in the closeout documents a manufacturer’s
warranty or warranties in the form attached to or provided for in this manual or better.

1.18 REGULATIONS

Cumberland County Library Renovations General Conditions
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SECTION 010000 — GENERAL CONDITIONS

The Contractor shall give all notices and comply with all laws, ordinances, rules and
regulations bearing on the conduct of the work as drawn and specified. If the Contractor
observes that the Drawings and Specifications are at variance therewith, he shall promptly
notify the Architect in writing and any necessary changes shall be adjusted as provided for in
the Contract Documents. If the Contractor performs any work knowing it to be contrary to
such laws, ordinances, rules and regulations, and without such notice to the Architect, he
shall bear all costs arising therefrom.

1.19 SUSPENSION OF WORK /NO DAMAGES FOR DELAY:

A

Should the Owner be prevented or enjoined from proceeding with work or from authorizing its
prosecution either before or after its prosecution, for any reason, the Contractor shall not be
entitled to make or assert a claim for damage by reason of said delay, but time for completion
of the work will be extended to such reasonable time as the Owner may determine will
compensate for time lost by such delay with such determination to be set forth in writing.

1.20  ANTI-KICKBACK ACT

A

The parties to this contract will comply with the requirements of the Copeland "Anti-Kickback
Act" (18 USC 374) and N.J.S.A. 2C:21-33, 27-4, 27-6, 22-9, N.J.S.A. 40A:9-22.1, N.J.S.A.
52: 13D-21, 34-48 and N.J.S.A. 56:9-11.

1.21  SAFETY PRECAUTIONS AND PROGRAMS

A

Neither the Owner nor the Architect will be responsible for providing a safe working place for
the Contractors, their Subcontractors or their employees, or any individual responsible for the
work.

Neither the professional activities of the Architect, nor the presence of the Architect or the
Architect’s employees and sub-consultants at a construction site, shall relieve the Contractor
and any other entity of their obligations, duties, and responsibilities including, but not limited
to, construction means, methods, sequences, techniques or procedures necessary for
performing, superintending or coordinating all portions of the work of construction in
accordance with the contract documents and any health or safety precautions required by
any regulatory agencies. The Architect and Architect’'s personnel have no authority to
exercise any control over any connection with their work or any health or safety precautions.
The Owner agrees that the Contractor is solely responsible for job site safety and warrants
that this intent shall be made evident in the Owner’s agreement with the Contractor. The
Owner also agrees that the Owner, the Architect and the Architect’s consultants shall be
indemnified and shall be made additional insured under the Contractor’s general liability
insurance policy as otherwise provided herein.

1.22  SAFETY OF PERSONS AND PROPERTY

A

The Contractor shall conform to requirements of the Federal Occupational Safety and Health
Act, and the Construction Safety Code. The requirements of the State, Local and Association
Codes shall apply where they are equal to or more restrictive that the requirements of the
Federal Act.

The Contractor will be responsible for providing general safeguarding, compliance with the
requirements of laws, regulations and codes relating to safety and coordinating with all
Contractors, subcontractors and material suppliers on the Project. Contractors and
subcontractors shall comply with the Construction Safety Act, N.J.S.A. 34:5-166 et seq.
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SECTION 010000 — GENERAL CONDITIONS

C. The Contractor shall protect all materials and equipment for which they are responsible,
which is stored at the Project Site for incorporation in the work, or which has been
incorporated into the work. They shall replace all such materials and equipment which may
be lost, stolen or damaged at their expense, whether or not such materials or equipment
have been entirely or partially paid for by the Owner.

D. Each Contractor shall submit Material Safety Data Sheets (MSDS) to the General Contractor
for all material to be used on site and prior to material being sought on site. The General
Contractor shall maintain Material Safety Data Sheets and make them available for
inspection to everyone as required by law.

END OF SECTION

Cumberland County Library Renovations General Conditions
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SECTION 010020 - FORMS

PART 1 GENERAL
1.1 BID FORMS

A. Refer to Bid Documents and Required Documentation section of these specifications.
1.2 FORMS TO BE SUBMITTED BY THE SUCCESSFUL BIDDER:

A. Refer to Bid Documents and Required Documentation section of these specifications.
B. Standard Form of Agreement Between Owner and Contractor (AIA Document A101).
C. Application & Certificate for Payment (AIA Document G702 and G703).

1.3 PROJECT CLOSE OUT FORMS:

A. Certificate of Substantial Completion (AIA Document G704).

B. Contractor's Affidavit of Payment of Debts and Claims (AIA Document G706).
C. Contractor's Affidavit of Release of Liens (AIA Document G706A).

D. Consent of Surety Company to Final Payment (AIA Document G707).

1.4 GENERAL CONDITIONS

A. The General Conditions of the Contract for Construction (A.LA. Document A.201,
Fourteenth Edition, dated 2017) as published by the American Institute of Architects are a
part of the Contract Documents and shall apply to all Contractors, separate Contractors
and/or Subcontractors.

END OF SECTION
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SECTION 010050 - ADMINISTRATIVE PROVISIONS

PART 1

GENERAL

1.1 REQUIREMENTS INCLUDED

Tmoow>

Regulatory Requirements.

Access to Site and Use of Premises.
Security Procedures.

Coordination.

Reference Standards.

Allowances

1.2 REGULATORY REQUIREMENTS

A

B.

The following regulations are applicable to this project:
1. International Building Code (Latest New Jersey Edition).
2. New Jersey Rehabilitation Code.

Other regulations may also be applicable.

1.3 ACCESS TO THE SITE AND USE OF THE PREMISES

A

The space available to the contractor for the performance of the work, either exclusively
or in conjunction with others performing other construction as part of the project, is shown
on the drawings.

1. Other areas are off limits to all construction personnel.

The Owner will continue to occupy the existing building during the construction period.

1. The Owner will endeavor to cooperate with the contractor’s operations when the
contractor has notified the owner in advance of need for changes in operations in
order to accommodate construction operations.

2. Conduct the work to cause the least interference with the Owner’s operations.

Storage areas will be available on site.

All deliveries by the Contractors to be coordinated with the Owner, prior to the delivery
date.

No material or equipment is to be sent directly to the site and such items will not be
received by the Owner. All deliveries are to be to the construction site when appropriate
contractor’s representatives are available to accept delivery.

Limit use of premises to areas of construction. Do not disturb portions of the building
beyond the areas indicated.

1.4 SECURITY PROCEDURES

A

B.

C.

Limit access to the site to persons involved in the work.

Provide secure storage for materials for which the owner has made payment, and which
are stored on site.

Secure completed work as required to prevent loss.

1.5 COORDINATION WITH OCCUPANTS

Cumberland County Library Renovations Administrative Provisions
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SECTION 010050 - ADMINISTRATIVE PROVISIONS

Occupied areas include all areas in which the Owner’s regular operations will be going on
or to which the Owner requires access during the construction period, whether conducted
by the Owner or the public.

Limit access through occupied areas to those days and time which the Owner approves.

Provide separated access from the exterior to the construction area, without passing
through occupied area, unless coordinated with the owner in advance.

1.6 REFERENCE STANDARDS

A

For products specified by association or trade standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by
applicable codes.

The date of the standard is that in effect as of the Bid date, or date of Owner-Contractor
Agreement when there are no bids, except when a specific date is specified.

1.7 ALLOWANCES

A. Include in the contract for construction, a stipulated sum of twenty thousand
($20,000.00) dollars for use upon the Owner's instruction as a contingency allowance for
incidental work not covered under the contract.

END OF SECTION
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SECTION 010390 - COORDINATION AND MEETINGS

PART 1

1.1

GENERAL

SECTION INCLUDES

A. Coordination and project conditions.
B. Preconstruction meeting.
C. Progress meetings.
D. Pre-installation meetings.
1.2 RELATED SECTIONS
A. Division 1 - Project Coordination: Coordination with Owner/Architect.
1.3 COORDINATION AND PROJECT CONDITIONS
A. Coordinate scheduling, submittals, and Work of the various sections of the Project
Manual to ensure efficient and orderly sequence of installation of interdependent
construction elements.
B. Coordinate completion and clean-up of Work of separate sections in preparation for
Substantial Completion.
14 PRECONSTRUCTION MEETING
A. Owner/Architect will schedule a meeting after Notice of Award.
B. Attendance Required: Owner, Architect and Prime Contractor.
C. Agenda:
1. Review Scope of Work.
2. Designation of personnel representing the parties in Contract and the Architect.
3. Procedures and processing of field decisions, submittals, substitutions,
applications for payments, proposal request, Change Orders, and Contract
closeout procedures.
4. Scheduling.
15 PROGRESS MEETINGS
A. Schedule and administer meetings throughout progress of the Work at maximum bi-
weekly intervals. Coordinate with Pre-Installation meeting referenced in this Section.
B. General Contractor will make arrangements for meetings, prepare agenda with copies for
participants, preside at meetings.
C. Attendance Required: Job superintendent, major Subcontractors and suppliers, Owner
and Architect as appropriate to agenda topics for each meeting.
D. Agenda:
1. Review minutes of previous meetings.
2. Review of Work progress.
3. Field observations, problems, and decisions.
4, Identification of problems which impede planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of off-site fabrication and delivery schedules.
7. Maintenance of progress schedule.
Cumberland County Library Renovations Coordination and Meetings
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SECTION 010390 - COORDINATION AND MEETINGS

8. Corrective measures to regain projected schedules.

9. Planned progress during succeeding work period.

10. Coordination of projected progress.

11. Maintenance of quality and work standards.

12. Effect of proposed changes on progress schedule and coordination.

13. Other business relating to Work.

E. General Contractor will record minutes and distribute copies within 2 days after meeting
to participants, with 1 copy to Architect, Owner, participants, and those affected by
decisions made.

1.6 PRE-INSTALLATION MEETING
A. When required in individual specification sections, convene a pre-installation meeting at
the site prior to commencing work of the section. Mock-up/samples are to be finished

prior to meeting.

B. Require attendance of parties directly affecting, or affected by, work of the specific
section.

C. Notify Architect one (1) day in advance of meeting date.
D. Prepare agenda and preside at meeting:
1. Review conditions of installation, preparation and installation procedures.

2. Review coordination with related work.
3. Review mock-up/samples.

END OF SECTION
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SECTION 013000 - SUBMITTALS

PART 1 GENERAL
1.1 SECTION INCLUDES

Procedures.

Schedule of Values.
Product Data.
Manufacturer's Instructions.
Shop Drawings.
Coordination of Submittals.

Tmoow>»

1.2 PROCEDURES
A. Deliver submittals to Architect at address listed on cover of Project Manual.

B. After Architect/Owner review of submittal, revise and resubmit as required, identifying
changes made since previous submittal.

1.3 SCHEDULE OF VALUES
A.  Submit typed schedule on AIA Form G703.
1.4 PRODUCT DATA

A. Mark each copy to identify applicable products, models, options, and other data; supplement
manufacturer's standard data to provide information unique to the Work.

B. Submit the number of copies which Contractor requires, plus two copies which will be
retained by Architect.

C. Submit Material Safety Data Sheets on all chemicals to be used on the project in triplicate to
the Owner prior to using any chemicals on this project.

1.5 MANUFACTURER'S INSTRUCTIONS
A. When required in individual Specification Section, submit manufacturer's printed instructions
for delivery, storage, assembly, installation, adjusting, and finishing, in quantities specified for
product data.

1.6 SHOP DRAWINGS

A. Submit the number of opaque reproductions which Contractor requires, plus two copies
which will be retained by Architect.

1.7 COORDINATION OF SUBMITTALS

A. Schedule of Submittals:

1. Prepare and submit for approval a schedule showing the required dates of all
required submittals.

2. Organize the schedule by the applicable specification section number.

3. Submit Schedule of Submittals within ten (10) days after “Notice to Proceed”.
4, Revise and resubmit the schedule for approval when requested.

B. Contractor Review: Contractor to sign each copy of each submittal certifying compliance

Cumberland County Library Renovations Submittals
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SECTION 013000 - SUBMITTALS

with the requirements of the contract document.

C. Notify the architect, in writing and at time of submittal, of all points upon which the submittal
does not conform to the requirements of the contract documents, if any.

D. Submittals will be accepted from the contractor ONLY. Submittals received from other
entities will be returned without review or action.

END OF SECTION
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SECTION 014000 - QUALITY CONTROL

PART 1

1.1

GENERAL

REQUIREMENTS INCLUDED

A. General Quality Control.
B. Workmanship.
C. Manufacturer's Instructions.
D. Manufacturer’s Certification.
E. Samples.
1.2 QUALITY CONTROL - GENERAL
A. Maintain quality control over suppliers, manufacturers, products, services, site conditions,
and workmanship, to produce work of specified quality.
1.3 WORKMANSHIP
A. Comply with industry standards except when more restrictive tolerances or specified
requirements indicate more rigid standards or more precise workmanship.
B. Perform work by persons qualified to produce workmanship of specified quality.
C. Secure products in place with positive anchorage devices designed and sized to
withstand stresses, vibration, and racking.
1.4 MANUFACTURER'S INSTRUCTIONS
A. Comply with instructions in full detail, including each step in sequence. Should
instructions conflict with Contract Documents, request clarification from
Architect/Engineer before proceeding.
15 MANUFACTURERS‘ CERTIFICATES
A. When required by individual Specifications Section, submit manufacturer's certificate, in
duplicate, that products meet or exceed specified requirements.
1.6 SAMPLES
A. Submit samples as specified. Samples are to be of same materials and finish as final
product.
END OF SECTION
Cumberland County Library Renovations Quality Control
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SECTION 015000 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

PART 1 GENERAL
1.1 REQUIREMENTS INCLUDED

Temporary Utilities: Electricity, water, and sanitary facilities.
Temporary Controls: Barriers and protection of the work.
Construction Facilities: Progress cleaning.

Security.

Employee Facilities.

moow>

1.2 RELATED SECTIONS
A. Section 017000 - Contract Closeout: Final Cleaning.

1.3 ENUMERATION OF TEMPORARY FACILITIES AND SERVICES

A. General Construction Work Contractor shall provide and pay for the following:
1. Dust control services.
2. Existing property protection.
3. Public protective facilities required by law.
4, Waste disposal service.

14 BARRIERS
A. Provide barriers to prevent unauthorized entry to construction areas to allow for Owner's
use of site, and to protect existing facilities and adjacent properties from damage from
construction operations.
B. Contractor to provide secure storage for all materials and equipment when on site.

1.5 PROTECTION OF INSTALLED WORK

A. Protect installed work and project special protection where specified in individual
specification Sections.

1.6 PROGRESS CLEANING

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

B. Remove waste materials, debris, and rubbish from site periodically. Use of Owner's
dumpsters and containers will not be permitted.

PART 2 PRODUCTS

2.1 TEMPORARY ELECTRICITY

A. Utilities:
1. Electric:
a. Obtain electric from existing building.
b. Provide required cords, equipment, etc.
2. Water:
a. Obtain from existing building.

23 EMPLOYEE FACILITIES

Cumberland County Library Renovations Construction Fac. & Temp. Controls
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SECTION 015000 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

A. Toilet Facilities:
1. Toilet Facilities are not to be used unless it is approved by Owner.
B. Parking Facilities: Parking areas for all construction employees.
1. Use designated areas identified by Owner.
END OF SECTION

Cumberland County Library Renovations Construction Fac. & Temp. Controls
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SECTION 016000 - MATERIAL AND EQUIPMENT

PART 1

1.1

GENERAL

REQUIREMENTS INCLUDED

A. Products.

B. Transportation and Handling.

C. Storage and Protection.

D. Product Options.

E. Product List.

F. Substitutions.

1.2 PRODUCTS

A. Products include material, equipment, and systems.

B. Comply with Specifications and referenced standards as minimum requirements.

C. Components required to be supplied in quantity within a Specification section shall be the
same and shall be interchangeable.

1.3 TRANSPORTATION AND HANDLING

A. Transport products by methods to avoid product damage; deliver in undamaged condition
in manufacturer's unopened containers or packaging, dry.

B. Provide equipment and personnel to handle products by methods to prevent soiling or
damage.

C. Promptly inspect shipments to assure that products comply with requirements, quantities
are correct, and products are undamaged.

14 STORAGE AND PROTECTION

A. Store products in accordance with manufacturer's instructions, with seals and labels
intact and legible. Store sensitive products in weather-tight enclosures; maintain within
temperature and humidity ranges required by manufacturer's instructions.

B. Arrange storage to provide access for inspection. Periodically inspect to assure products
are undamaged and are maintained under required conditions.

1.5 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only: Any product meeting
those standards.

B. Products Specified by Naming One or More Manufacturers with a Provision for
Substitutions: Submit a request for substitution for any manufacturer not specifically
named.

C. Products Specified by Naming Several Manufacturers: Products of named
manufacturers meeting specifications: No options, no substitutions allowed.

D. Products Specified by Naming Only One Manufacturer: No options, no substitutions
allowed.

Cumberland County Library Renovations Material and Equipment
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SECTION 016000 - MATERIAL AND EQUIPMENT

1.6 PRODUCTS LIST

A. Within 7 days after date of Owner-Contractor Agreement, submit a complete list of major
products proposed for use, with name of manufacturer, trade name, and model number
of each product.

1.7 SUBSTITUTIONS
A. Only within 7 days after date of Owner-Contractor Agreement will Architect consider
requests from Contractor for substitutions. Subsequently, substitutions will be considered

only when a product becomes unavailable due to no fault of Contractor.

B. Document each request with complete data substantiating compliance of proposed
substitution with Contract Documents.

C. Request constitutes a representation that Contractor:
1. Has investigated proposed product and determined that it meets or exceeds, in
all respects, specified product.
2. Will provide the same warranty for substitution as for specified product.
3. Will coordinate installation and make other changes which may be required for
Work to be complete in all respects.
4. Waives claims for additional costs which may subsequently become apparent.
D. Substitutions will not be considered when they are indicated or implied on shop drawing

or product data submittals without separate written request, or when acceptance will
require substantial revision of Contract Documents.

E. Architect/Engineer will determine acceptability of proposed substitution and will notify
Contractor of acceptance or rejection in writing within a reasonable time.

F. Only one request for substitution will be considered for each product. When substitution
is not accepted, provide specified product.

END OF SECTION

Cumberland County Library Renovations Material and Equipment
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SECTION 017000 - CONTRACT CLOSEOUT

PART 1

1.1

GENERAL

REQUIREMENTS INCLUDED

A. Closeout Procedures.
B. Final Cleaning.
C. Maintenance Materials.
D. Project Record Documents.
1.2 CLOSEOUT PROCEDURES
A. Comply with procedures stated in General Conditions of the Contract for issuance of
Certificate of Substantial Completion.
B. Submit a final statement of accounting giving total adjusted Contract Sum, previous
payments, and sum remaining due.
1.3 FINAL CLEANING
A. Execute prior to final inspection.
B. Clean surfaces exposed to view; remove stains and foreign substances.
C. Remove waste and surplus materials, rubbish, and construction facilities from the Project
and from the site.
D. Clean site, sweep paved areas, rake clean all other surfaces affected by work.
14 MAINTENANCE MATERIALS
A. Provide products and maintenance materials in quantities specified in each Section, in
addition to that used for construction of Work.
15 PROJECT RECORD DOCUMENTS
A. Maintain on site, one set of the following record documents; record actual revisions to the
Work:
1. Contract Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other Modifications to the Contract.
5. Reviewed shop drawings, product data and samples.
B. Store Record Documents separate from those used for construction.
C. Record information concurrent with construction progress.
D. Specifications: Legibly mark and record at each Product section description of actual
Products installed, including the following:
1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and Modifications.
E. Record Documents and Shop Drawings: Legibly mark each item to record actual
construction including:
Cumberland County Library Renovations Contract Closeout
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SECTION 017000 - CONTRACT CLOSEOUT

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

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

3. Field changes of dimension and detail.

4, Details not on original Contract Drawings.

F. Delete Architect title block from all documents.

Submit documents to Architect with claim for final Application for Payment.

r ®©

Submit as-built drawings for all trades; Two (2) copies.

Keep documents current; do not permanently conceal any work until required information
has been recorded.

J. At Contract closeout, submit documents with transmittal letter containing date, Project
title, Contractor's name and address, list of documents, and signature of Contractor.

END OF SECTION

Cumberland County Library Renovations Contract Closeout
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SECTION 021300 - HAZARDOUS MATERIAL REPORTS

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.

B. The attached asbestos bulk sampling reports are provided for the contractor’s general use. Refer
to reports for known hazardous-containing materials that might be encountered during the work.

1.2 SUMMARY

A. As part of the window replacement, various identified asbestos and mold containing materials
(HAZMATS) will be encountered.

B. All work related to asbestos containing materials shall be done in strict accordance with all
applicable codes including the NJ UCC Section 5:23-8 Asbestos Hazard Abatement Subcode.
Requirements of this code shall take precedence over specific requirements in this section.

PART 2 - PRODUCTS — NOT USED

PART 3 - EXECUTION — NOT USED

END OF SECTION

Cumberland County Library Renovations Hazardous Material Reports
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Written Program Indoor Air Quality Standard - PEOSH

Indoor Air Quality Sutvey & Testing for Sick Building Syndrome

Remediation/Cleanup of Mold & Moisture Problems in Schools & Commercial Buildings
Indoor Air Quality in Schools Awareness Training for Administrative/Maintenance Personnel
Asbestos Surveys and AHERA Management Plans

ATERA 2 Hour Awareness Training

“Non-Friable” Asbestos Final Air Clearance Sampling

Right to Know Survey, Compliance & PEOSHA Training

Written Hazard Communication Program (PEOSHA HCS)

RAMM Environmental Services, Inc.

Commitment, Excellence, Integrity

77 Nottingham Road, PO Box 308
Fair Lawn, New Jersey 07410
Phone; (201) 475-9880

Fax: (201) 475-9881

ASBESTOS BULK SAMPLING REPORT
FOR
CUMBERLAND COUNTY LIBRARY
800 E. COMMERCE STREET
BRIDGETON, NEW JERSEY
JUNE 19, 2015

Prepared for:

The County of Cumberland
790 East Commerce Street
Bridgeton, NJ 08302
Attn.: Mr. Kevin McGahey
Director of Purchasing
Tel: (856) 453-2130
Fax: (856) 451-0967

Prepared by:

RAMM Environmental Services, Inc.
77 Nottingham Road, PO Box 308
Fair Lawn, NJ 07410
Mr. Rodger Headrick, CMRS
President
Tel: (201) 475-9880
Fax: (201) 475-9881

June 26, 2015
Project No. 15-0619

Www.rammenvironmental,com e-mail: ramm_environmental@prodigy.net




Written Program Indoor Air Quelity Standard - PEOSH

Indoor Air Quality Survey & Testing for Sick Building Syndrome

Remediation/Cleanup of Mold & Moisture Problems in Schools & Commercial Buildings
Indaor Air Quality in Schools Awarcness Training for Administrative/Maintenance Personnel
Asbestos Surveys and AHERA Management Plans

AHERA 2 Hour Awareness Training

“Non-Friable” Asbestos Final Air Clearance Sampling

Right to Know Survey, Compliance & PEOSHA Training

Written Hazard Communication Program (PEOSHA HCS)

RAMM Environmental Services, Inc.

Commitment, Excellence, Integrity

77 Nottingham Road, PO Box 308
Fair Lawn, New Jersey 07410
Phone: (201)475-9880

Fax: (201) 475-9881

June 26, 2015

The County of Cumberland
790 East Commerce Street
Bridgeton, NJ 08302

Atin.: Mr. Kevin McGahey
Director of Purchasing

Re: Cumberland County Library — 800 E. Commerce Street, Bridgeton, New
Jersey — Asbestos Bulk Sampling Report — Project No. 15-0619

Dear Kevin:

In regard to the above referenced subject, please find enclosed complete Asbestos Bulk
Sampling Report.

I trust the information provided is sufficient for your use and review. Should you have
any questions or need additional information, please feel free to call upon me at
(201) 475-9880.

Respectfully submitted,
RAMM Environmental Seryices; inc.

2 4 N A
. ~ e (

Rodger Headrick, CMRS
President

th

www.raiinenvironmental. com e-mail: ramm_environmental@prodigy.net
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INTRODUCTION

RAMM Environmental Services, Inc. was requested to perform a bulk survey of the
Exterior Window Caulking and Glazing Matetial suspected to contain asbestos at 800 E.
Commerce Street in Bridgeton, New Jersey. RAMM Environmental Services, Inc.
representative performed the survey on June 19, 2015.

www.rammenvironmental,cony e=mail: ramm_environmental@prodigy.net



SUMMARY

The purpose of the survey was to determine if the Window Caulking and Glazing
Materials were Asbestos-Containing Materials (ACM).

RAMM collected a total of nine (9) bulk samples. As part of this survey of the nine (9)
samples collected, zero (0) were positive for asbestos. Based on these results, these
building materials should not be considered as Asbestos-Containing Building Material
(ACBM).

Cumberland County Library — 800 E. Commerce Street, Bridgeton, New Jersey

Location/Material Asbestos Content

¢ Exterior/Window Caulking & Glazing Material None-Detected

www.ratimenvironmental. com e-mafl: ramm_environmental@prodigy.net




RESULTS

The bulk samples were analyzed by Polarized Light Microscopy (PLM) in EMSL
ANALYTICAL, INC. in accordance with EPA-600 methodology.

The Analytical Data Sheets and PLM Bulk Asbestos Reports are included with this
report.

www,rammenvironmental,com e-mail: ramm_envitonmental@prodigy.net




OrderID: 051502107

*A.
IRAG ANme iy e, 173,

Coma e B Yy ww e

Chain of Custody

EMSI. Order Number . » .

O571504 (07

[IHEET

tity: AR {ovida
Roparl To (Names: ﬂdﬁdﬂﬁ: HEA PR

Telephong #; 25 { "71,5 "{%u
froject Neme Numbep! zglt
fleasa Provide Resul(s. 5 Fax '\(.' Emall

State Provinge. 7

Company : /{Z’?,M,W «:..,v PI,A. AN VIS N ) l,
Steet: 77 NEPT/NEHAM RO PIEX 508

A

. Therg #arty B-1lng requiras written authenzanen lrom third pany
Td Zip Pasta) Coude-

Fax 8.204 /7
Emml Addres

Cou 1 1 Jte Py
kzrchase Order% 4 UE S5lnio Sar@/l‘g Tuken

EMSL-Bille: _ Samg | . Diltarent
MUY DY Dtteren] '\nle |H1.|-u=||qn: n Commanriy'’

e ) or 3y

w0 S - P

LAgmet B 5, PRZ At “F""-—'?;F 4 s
{*’:’umiv MAIETF

Country:

.P turnatound Time (TAT) € o}s.-A{Iaasa Check

{50400

— .. 1Howr [ :

e oap Ny

| & Hour [

et

TR Hor
et g e g

Mavmas s e 2w JAT e

[ 7 w8 Hour
R

T - "
UL

&y T

il t}\ R O

96 Hou [ Tl Weeh | 2Wenk
N T AR

» "-.'--. . 'b.-‘ = l.'l’." 8l

Asbesios

PCM - Alr
TonmsH Ta

e B

:l' ﬂ—- Air il -H Shr TAT (AHER A ONLY
F‘ﬁ- af

': "'. II.‘,., Do ’
,u_ LI CPAT]
-~ RIS
TEM - Wates
DL R AREH

AP

l Yech

M+ |l| LIV

- = S
S e T D e g

iz W e

B T R Co Mo,

SRR

\."f"

I SN AT

RO

Aack Wetmiculle

|"’l W UARIE T A_!'Jl LY AL R
BLATATARE 4 BLO st e,
'."_'.'Ct'-tjA..- [

SICLUNE I LS TN S

F_:u_w L

Lead (Pb) Maleriais Science
o Flame Alurm: Absorgiion 1Gr - S g e e o m-l. i
Lot wrpes SWAAL TEOSE s AR AT sy TR I Y el T e LD aisannar v ety ey
LAY L A I U | TA B TR AR AR MR
Thote e UL I e Y A T R ' T I IR LTI \
T s 1.‘\"‘| L P O FERET ERCPRCH LA PR - T A H T
S E I W SR TREE A et e e N o i
!_'I IHE;TH’\-. _I- Sdde o s, gl SRt =R i T ' el '
R A AR MR INR Y FIFRR R Foods el e, ta L, £ mowut u o, |
; Gra mn Fwngﬂg Alomre Absorplion Othes- T ﬁ
L! » TR IR L T S R YRR B I
il TNy gy 0y GEet i PA LIy . ] I T R 2 T
Microbiology T g
Wipe and Bulk Sam _gu Air Ssmplos SR TSRS Ll
O T P [ R TSI TR e ey sow ! _2“.'“-1 "{
| Sfaber tori g Tt ) 1AQ |
i SR Ve e 4 ' ] tEe LA T TR R - ' : b "J"::I o "
R | O el wHEe o, Yo S g vyt et L :-\-. e B
Pl g e L s T, T e LA e S TP T P TP
'_ . Wanh Thnt o Teoey LI Ry PR T
O S et Arg) Ting QPER. T o0 . P BT TR NI
Wntc-r Sﬂmﬂle n I L
IR TR | S Leuigneila LU I :
! " Toamee _.;- o o . . ; & e e )
PO T Orhur o B e LA 1 ;
Lt e g Sl ) s [ Omer. i

7 _ » * Gomments Special Instructions:

— X Client Sample #'s

Helinguished (Client)
Recoived {Lak):

}1,....;-4./

Date- @/{/ J//f(j"

Date:

Total # ol Samplas:

Turme: M N g

Tume:

I

Malyal: Comploled in Accordunce w1 EMSL 5

w oo,

Termg g Cordinnnry

Page 1 Of 2

WgEalEd 0 the dnalviiga B pe Guidy

ram ulawl
€ a0

EMSL P!SCATAWAY

BY_




OrderiID: 051502107 > Asbestos Chain of Custody F'M&t ANALY IS R |
.. EMSL Order Number (Lah use Guyr e ON B

EAREL ANACYHE Ae, 1 | 05_/\-53& /(9 7 Bisnaranay N Rk

WP LEAY regearrE * - na—

Tape TINLA
I Pay 7y ot

Addilione® Pagys vt ihe + hie 12t s uSOBy 306 Ay dacessary f ~eaden L1 addd sasple tormiahion

Volume/Acea |Afr) DatalTime

ng,‘l,r'Dz, ) Wﬁzéﬁhm -~ Nuagd;i/s.uu o b‘d/ff)ﬁ“

%ULu—M _ er §73 —Al— | i p
R - A sow;)—,(;(?f\"/ﬂm |

! ‘oun -f( 7
.._ﬁjxxm “’”’WM %’ﬁ;’:& - | - e
7 s —doFF eranti

—:-9—%:.-... - WN-LQ LA w ~. \_..-H'— ;‘ — L —T 'L_
} L ... 2z Wb -

. Sample# i Samplé Duacription f Ll HAR{Bulk Semplod
é‘jﬁ(frﬂ/]-----' éﬂlﬁ‘ h&fu&tm.. S;;L’ / &%Lﬁ ‘gubc_ H_os/{f/ﬁ

DI ot el B0 ot |~
| _ AU s ¥ < 2l '
B &JL" U_'f' v TR N Cprdi ™ g‘-ga‘“/{ = f(-— e
“CommentsiSpociat I"structans

RECEIVED
I gl . R n JUN 2 2 2015

By
EMSL PISCATAWAY |

Page 2 Of 2

!
I

;
t




| . .
EMSL Alnalytlcal, Inc. EMSL Order: 051502107

1056 Stelton Road, Piscataway, NJ 08854 Gustomer|D: RAMMS0
Phone/Fax: i (732) 981-0560 / {732) 981-0551 CustomerPO:
bttp:fiwwe EMSL.com plscatawaylab@emsl.com ProjectID:
Atin: Rodger Headrick . Phone: (201) 475-9880
RAMM Environmental Services, Inc. Fax: (201) 475-9881
77 Nottingham Road Recelved: 06/22/15 9:10 AM
i Analysls Date:  8/25/2015
FalriEawn NJ.07410 Collacted: 6/19/2015

]

_ Project: 15-0819/Cumberland Colinty Library, Bridgeton, NJ

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Polarized Light Microscopy

Non-Ashestos Ashestos
Samgle Dascription Appearanco % __Fibrous % _Non-Flbrous % Type
Butk-01 Library-North Side- Gray 75% Ca Carbonate None Detected
051502107-0001 Window Caulking  Non-Fibrous 25% Non-fibrous (other)
Homogeneous
Bulk-02 Library-Window Brown <1% Cellulose 100% Non-flbrous {other) None Detected
0515021670002 Clazing Non-Fibrous
Homogeneous
Bulk-03 Library Bottom Gray 100% Non-fibrous {other) None Detected
Window-Window Non-Fibrous
51502107-0003 i
&1 Gautking Homogeneous
Bulk-04 Library-West Side- White <1% Cellulose 2% Quartz None Detected
51502107-0004 Window Caulking  Non-Fibrous 70% Ca Carbonate
' Homogeneous 28% Non-fibrous (other)
Bulk-05 Library-South Side Gray <1% Cellulose 2% Quartz None Detected
051502107-0005 (Cc;izllﬁlerzgwmdow Non-Flbrous 45% Ca Carbonate
LiTOgBeay 53% Non-fibrous (other)
Bulk-06 Library-South Side Gray <1% Celluipse 2% Quariz None Detected
051502107-0006 g:’::;glwndow Eon-Flbrous 18% Ca Carbonate
omogeneoLls 80% Non-flbrous (other)
Bulk-07 Library-South Side- Gray 100% Non-fibrous {other) None Detected
Window Caulking- Non-Flbrous
051502107-0007 Small Window s ene e

v .
Analyst(s) %W \ ‘SA/(//

Susan Poflack (9) Chalyut Sae Lao, Laboratory Manager
or other approved slgnatory

EMSI. malniains ifability kmitad ta cost of analysis. This report ralates only to the somples reparied and may nol be raproduced, exceptin full, withaul wrillon approval by EMSL. EMSL bears no
respansibility for sample colection aclhities or analytical method fimitations. Inferpretalion and use of test resulls ars the responsibllity of the cilent, This report must nol be used by tha client 1o claim
product cerfilication, approval, or endorssmant by NVLAP, NIST or any agency of the federal govemmentl. Non-riabie organically bound materinls present a problem matrix and therefore EMSL
recommends gravimetiic reduction prior o analysis. Samples received in good congilion unless olherwise noled, Eslimaled eccuracy, pracision and Inly data upon req| Unless
requesled by (he cllent, bullding matedal faclured with multiple layers (1.2, lincleum, wellboard, ele,} are rsported as a singla sampl porting limil is 1%

amples analyzed by EMSL Analytical, inc, Plscataway, NJ NYS ELAP 11423, NVLAF Lab Code 101048-2, NJ NELAC 12037, Philadelphia 289

L

{ Initiel report from 06/25/2016 10:51:27

Test Report PLM-7.28.9 Printed: 6/25/2015 10:51:27 AM



EMSL Analytical, Inc. EMSL Order:

051502107
RAMMS0

1056 Stelton Road, Piscataway, NJ 08854 CustomeriD:
Phone/Fax:  (732) 9B1-0550 / (732) 981-0551 CustomerPO:
httoo/Awww, EMSL,com scat: by co ProjectiD:
H!th: Rodger Headrick Phone: (201) 475-8880
RAMM Environmental Services, Inc. Fax: (201) 475-8581
77 Nottlnghﬂm Road Recelved: 06/22/15 9:10 AM

Analysis Date:  6/25/2015

Fair Lawn, NJ 07410 Collected: 6/19/2015

Project:  156-0619/Cumberland Cotnty Library, Brldgeton, NJ

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using

Polarized Light Microscopy

Non-Asbestos Asbestos
Sample Description Appearance % __Fibrous % Non-Fibrous % Type
Bulk-08 Library-East Side- Gray 2% Quartz None Detected
051502107-0008 Window Gaulking Hnn-Fibrous 40% Ca Carbonate
mogeneoLs §8% Non-fibrous {other}
Bulk-09 Library-East Side- Brown <1% Cellulose 3% Quartz None Detected
Window Caulking  Non-Fibrous 2% Ca Carbonat
051502107-0009 Small Window R I % Ca Carbonate

85% Non-fibrous (other)

Analyst(s) é%kg’w% 5/% {//

Susan Pollack (9) Chalyut Sas l.a0, Lahoratory Manager
or other approved signatory

EMSL maintalns liabllity kmited to cost of analysis. This reporl relates only ta the sampies reported and may nol be reproduced, except In full, withoul writlan approval by EMSL. EMSL. bears no
respanibllity for sample colection activities or analylical method limitatione. Interpratation and use of test results are lhe responsibility of the clienl. This repart must not be used by the client to claim
product ceriification, approval, orendorsement hy NVLAP, NIST or any agancy of lhe federal govemment. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduation prior to analysls. Samples recelved In good condltion unless otherwise noted, Esfimated accuracy, pracislon and uncertainty daia avallable upon request, Unless

requested by the ollent, building materials manufactured with multiple layars {i.e. linoleum, wallboard, etc.) are reported as & single sample, Reporting Ifmit is 1%
mples analyzed by EMSL Analytical, ino. Piscalaway, NJ NYS ELAP 11423, NVLAP Lab Cade 101048-2, NJ NELAC 12037, Philadelphia 289

L

[ Initial report from 08/25/2015 10:51:27

Test Report PLM-7.28.9 Prinled: 6/25/2015 10:51:27 AM

THIS IS THE LAST PAGE OF THE REPORT.
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EMSL Analytical, Inc. EMSL Order: 051600723
1058 Stelton Road Placataway, NJ 08854 Gustomer ID: RAMMS0
TelFax: (732) 981-0850 / (732) 281-0551 . Customer PO:
hitp:frwww. EMSL.car / plscatawaylab@ems}.com Project ID:
Attention: Rodger Haadrick Phone: (201) 475-0880 A
RAMM Environmental Services, Inc. Fax: (201) 475-5881
77 Nottingham Road Received Date: 02/25/2016 11,35 AM
Falr Lawn, NJ 07410 Analysis Date: 02/26/2016
- Collected Date: 02/24/2016
| Projeot: Cumberland ounty Library, 800 Commeroe St Bridgeton, 1) 08302

Test Report: Asbestos Analysis of Bulk Matarials via EPA 600/R-03/116 Method using Polarized

Light Microscopy
Aghestey

Samble Daescription Appuurance % Flbrous % Mon-Florous A Typs
Buk-01 Vindow PanetFrent  Gray/Pink 4% Celdoss A5% [ta Carhionate 20% Chrysotie
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EMSL Analytical, Inc.

200 Route 130 North Cinnaminson, NJ 08077
Tel/Fax: (800) 220-3675 / (856) 786-5974

EMSL Order:
Customer ID:
Customer PO:

041806047
RAMMS50

s http://www.EMSL.com / cinnasblab@EMSL.com Project ID: J
Attention: Rodger Headrick Phone: (201)475-9880 )
RAMM Environmental Services, Inc. Fax: (201)475-9881

77 Nottingham Road
Fair Lawn, NJ 07410

Project: Cumberland County Library / 800 Commerce Bridgeton, NJ 08302

Received Date:
Analysis Date:
Collected Date:

02/23/2018 9:25 AM
02/28/2018
02/22/2018

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized
Light Microscopy

Non-Asbestos Asbestos

Sample Description Appearance % Fibrous % Non-Fibrous % Type

Bulk-01 Upper Mezzanine - White 96% Non-fibrous (Other) 4% Chrysotile
Popcorn Ceiling Fibrous

041806047-0001 Homogeneous

Bulk-02 Upper Mezzanine - White 100% Non-fibrous (Other) None Detected
Wall Plaster Non-Fibrous

041806047-0002 Homogeneous

Bulk-03 Upper Mezzanine - Gray 100% Non-fibrous (Other) None Detected
Inside Window Caulk Non-Fibrous

041806047-0003 Homogeneous

Bulk-04 Upper Mezzanine White 100% Non-fibrous (Other) None Detected
Library Director Office ~ Non-Fibrous

041806047-0004 - Wall Plaster Homogeneous

Bulk-05-Floor Tile 1st Floor - IT Room - White 95% Non-fibrous (Other) 5% Chrysotile
Floor Tile Non-Fibrous

041806047-0005 Homogeneous

Bulk-05-Mastic 1st Floor - IT Room - Insufficient Material
Mastic

041806047-0005A

Bulk-06 1st Floor - Popcorn White 95% Non-fibrous (Other) 5% Chrysotile
Ceiling Non-Fibrous

041806047-0006 Homogeneous

Bulk-07 1st Floor - Inside Gray 100% Non-fibrous (Other) None Detected
Window Caulk Non-Fibrous

041806047-0007 Homogeneous

Bulk-08 1st Floor - Wall White 100% Non-fibrous (Other) None Detected
Plaster Non-Fibrous

041806047-0008 Homogeneous

Bulk-09 Main Entrance Gray 100% Non-fibrous (Other) None Detected
Hallway - Inside Non-Fibrous

041806047-0009 Window Caulk Homogeneous

Bulk-10 Main Entrance White 94% Non-fibrous (Other) 6% Chrysotile
Hallway - Popcorn Non-Fibrous

041806047-0010 Ceiling Homogeneous

Bulk-11-Transite Main Entrance White 90% Non-fibrous (Other) 10% Chrysotile
Hallway - Transite Fibrous

041806047-0011 Board Homogeneous

Bulk-11-Foam Insulation ~ Main Entrance Red 100% Non-fibrous (Other) None Detected
Hallway - Insulation Non-Fibrous

041806047-0011A Homogeneous

Bulk-12 Southwest 1 Side - Gray 100% Non-fibrous (Other) None Detected
Outside Window Non-Fibrous

041806047-0012 Caulk Homogeneous

Bulk-13 Southwest 2 Side - Gray 100% Non-fibrous (Other) None Detected
Outside Window Non-Fibrous

041806047-0013 Caulk Homogeneous

Bulk-14 West Side - Outside Gray 98% Non-fibrous (Other) 2% Chrysotile
Air Take Caulk Non-Fibrous

041806047-0014 Homogeneous

(Initial report from: 02/28/2018 11:45:12
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EMSL Analytical, Inc.

200 Route 130 North Cinnaminson, NJ 08077
Tel/Fax: (800) 220-3675 / (856) 786-5974
http://www.EMSL.com / cinnasblab@EMSL.com

EMSL Order: 041806047
Customer ID: RAMMS0
Customer PO:

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized

Light Microscopy
Non-Asbestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
Bulk-15 Northwest Side - Gray 100% Non-fibrous (Other) None Detected
Outside Window Non-Fibrous
041806047-0015 Caulk Homogeneous
Bulk-16 Northeast Side - Gray 100% Non-fibrous (Other) None Detected
Outside Window Non-Fibrous
041806047-0016 Caulk Homogeneous
Analyst(s)

William Nguyen (17)

Benjamin Ellis, Laboratory Manager
or Other Approved Signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data available upon request. Unless
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Analytical, Inc. Cinnaminson, NJ NVLAP Lab Code 101048-0, AIHA-LAP, LLC-IHLAP Lab 100194, NYS ELAP 10872, NJ DEP 03036, PA ID# 68-00367
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Written Progra\( so0r Air Quality Standard - PEOSH

Indoor Air Quality Survey & Testing for Sick Building Syndrome

Remediation/Cleanup of Mold & Moisture Problems in Schools & Commercial Buildings
Indoor Air Quality in Schools Awareness Training for Administrative/Maintenance Personnel
Asbestos Surveys and AHERA Management Plans

AHERA 2 Hour Awareness Training

“Non-Friable” Asbestos Final Air Clearance Sampling

Right to Know Survey, Compliance & PEOSHA Training

Written Hazard Communication Program (PEOSHA HCS)

RAMM Environmental Services, Inc.

Commitment, Excellence, Integrity

77 Nottingham Road, PO Box 308
Fair Lawn, New Jersey 07410
Phone: (201) 475-9880

Fax: (201) 475-9881

February 28, 2018

Cumberland County Purchasing Office
164 W. Broad Street

Bridgeton, NJ 08302

Attn.: Mr. David DeWoody
Purchasing Agent

Re: Cumberland County Library — 800 E. Commerce Street, Bridgeton, New
Jersey — Asbestos Bulk Sampling Report — Project No. 18-0222

Dear Rich:

In regard to the above referenced subject, please find enclosed complete Asbestos Bulk
Sampling Report.

I trust the information provided is sufficient for your use and review. Should you have
any questions or need additional information, please feel free to call upon me at
(201) 475-9880.

Respectfully submitted,
RAMM Environmental Services, Inc.

Rodger Headrick, CMRS
President

th

www.rammenvironmental.com e-mail: ramm_environmental@prodigy.net



Written Progral( woor Air Quality Standard - PEOSH

Indoor Air Quality Survey & Testing for Sick Building Syndrome

Remediation/Cleanup of Mold & Moisture Problems in Schools & Commercial Buildings
Indoor Air Quality in Schools Awareness Training for Administrative/Maintenance Personnel
Asbestos Surveys and AHERA Management Plans

AHERA 2 Hour Awareness Training

“Non-Friable” Asbestos Final Air Clearance Sampling

Right to Know Survey, Compliance & PEOSHA Training

Written Hazard Communication Program (PEOSHA HCS)

RAMM Environmental Services, Inc.

Commitment, Excellence, Integrity

77 Nottingham Road, PO Box 308
Fair Lawn, New Jersey 07410
Phone: (201) 475-9880

Fax: (201) 475-9881

ASBESTOS BULK SAMPLING REPORT
FOR
CUMBERLAND COUNTY LIBRARY
800 E. COMMERCE STREET
BRIDGETON, NEW JERSEY
FEBRUARY 22,2018

Prepared for:
Cumberland County Purchasing Office
164 W. Broad Street
Bridgeton, NJ 08302
Attn.: Mr. Dave DeWoody
Purchasing Agent
Tel: (856) 453-2132
Fax: (856) 451-0967

Prepared by:

RAMM Environmental Services, Inc.
77 Nottingham Road, PO Box 308
Fair Lawn, NJ 07410
Mr. Rodger Headrick, CMRS
President
Tel: (201) 475-9880
Fax: (201) 475-9881

March 1, 2018
Project No. 18-0222

www.rammenvironmental.com e-mail: ramm_environmental@prodigy.net
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INTRODUCTION

RAMM Environmental Services, Inc. was requested to perform a bulk survey of the
various building materials suspected to contain asbestos at 800 E. Commerce Street in
Bridgeton, New Jersey. RAMM Environmental Services, Inc. representative performed
the survey on February 22, 2018.

www.rammenvironmental.com e-mail: ramm_environmental@prodigy.net




SUMMARY

The purpose of the survey was to determine if the various building materials were
Asbestos-Containing Materials (ACM).

RAMM collected a total of eighteen (18) bulk samples. As part of this survey of the
eighteen (18) samples collected, six (6) were positive for asbestos. Based on these
results, these building materials should be considered as Asbestos-Containing Building
Material (ACBM).

Cumberland County Library — 800 E. Commerce Street, Bridgeton, New Jersey

Location/Material Asbestos Content
e Upper Mezzanine/Popcorn Ceiling Plaster 4% Chrysotile
e 1* Floor IT Room/Floor Tile 5% Chrysotile
e 1* Floor/Popcorn Ceiling Plaster 5% Chrysotile
e Main Entrance Hallway/Popcorn Ceiling Plaster 6% Chrysotile
e Main Entrance/Transite Board 10% Chrysotile
e Exterior West Side/Caulking 2% Chrysotile

Note: All other materials reported at None Detected.

www.rammenvironmental.com e-mail: ramm_environmental@prodigy.net



RESULTS

The bulk samples were analyzed by Polarized Light Microscopy (PLM) in EMSL
ANALYTICAL, INC. in accordance with EPA-600 methodology.

The Analytical Data Sheets and PLM Bulk Asbestos Reports are included with this report.

www.rammenvironmental.com e-mail: ramm_environmental@prodigy.net



ANALYTICAL DATA SHEETS
AND PLM ASBESTOS BULK REPORTS
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EMSL Analyticayl, Inc.

200 Route 130 North Cinnaminson, NJ 08077
Tel/Fax: (BOO) 220-3675 / (856) 786-5974
http://iwww EMSL.com / cinnasblab@EMSL com

t..3L Order:
Customer ID:
Customer PO:

041806047
RAMMS0

Attention:

Rodger Headrick

RAMM Environmental Services, Inc.
77 Nottingham Road

Fair Lawn, NJ 07410

Project: Cumberland County Library / 800 Commerce Bridgeton, NJ 08302

Project ID:
Phone: (201) 475-9880
Fax: (201) 475-9881

Received Date:
Analysis Date:
Collected Date:

02/23/2018 9:25 AM
02/28/2018
02/22/2018

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized

Light Microscopy
Non-Asbestos Asbestos

Sample Description Appearance % Fibrous % Non-Fibrous % Type

Bulk-01 Upper Mezzanine - White 96% Non-fibrous (Other) 4% Chrysotile
Popcorn Ceiling Fibrous

0418060470001 Homogeneous

Bulk-02 Upper Mezzanine - White 100% Non-fibrous (Other) None Detected
Wall Plaster Non-Fibrous

041806047-0002 Homogeneous

Bulk-03 Upper Mezzanine - Gray 100% Non-fibrous (Other) None Detected
Inside Window Caulk Non-Fibrous

0418060470003 Homogeneous

Bulk-04 Upper Mezzanine White 100% Non-fibrous (Other) None Detected
Library Director Office  Non-Fibrous

041806047-0004 - Wall Plaster Homogeneous

Bulk-05-Floor Tile 1st Floor - IT Room - White 95% Non-fibrous (Other) 5% Chrysotile
Floor Tile Non-Fibrous

041806047-0005 Homogeneous

Bulk-05-Mastic 1st Floor - IT Room - Insufficient Material
Mastic

041806047-00054

Bulk-06 1st Floor - Popcorn White 95% Non-fibrous (Other) 5% Chrysotile
Ceiling Non-Fibrous

041806047-0006 Homogeneous

Bulk-07 1st Floor - Inside Gray 100% Non-fibrous (Other) None Detected
Window Caulk Non-Fibrous

0418060470007 Homogeneous

Bulk-08 1st Floor - Wall White 100% Non-fibrous (Other) None Detected
Plaster Non-Fibrous

0418060470008 Homogeneous

Bulk-09 Main Entrance Gray 100% Non-fibrous (Other) None Detected
Hallway - Inside Non-Fibrous

041806047-0009 Window Caulk Homogeneous

Bulk-10 Main Entrance White 94% Non-fibrous (Other) 6% Chrysotile
Hallway - Popcorn Non-Fibrous

0418060470010 Ceiling Homogeneous

Bulk-11-Transite Main Entrance White 90% Non-fibrous (Other) 10% Chrysotile
Hallway - Transite Fibrous

0418060470011 Board Homogeneous

Bulk-11-Foam Insulation  Main Entrance Red 100% Non-fibrous (Other) None Detected
Hallway - Insulation Non-Fibrous

041806047-0011A Homogeneous

Bulk-12 Southwest 1 Side - Gray 100% Non-fibrous (Other) None Detected
QOutside Window Non-Fibrous

041806047-0012 Caulk Homogeneous

Bulk-13 Southwest 2 Side - Gray 100% Non-fibrous (Other) None Detected
Cutside Window Non-Fibrous

041806047-0013 Caulk Homogeneous

Bulk-14 West Side - Outside Gray 98% Non-fibrous (Other) 2% Chrysotile
Air Take Caulk Non-Fibrous

041806047-0014 Homogeneous

(Uinitial report from: 02/28/2018 11:45:12

ASB _PLM 0008 0007 - 1.78 Printed: 2/28/2018 11:45 AM
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EMSL Analytical, Inc.

200 Route 130 North Cinnaminson, NJ 08077
Tel/Fax: (800) 220-3675 / (856) 786-5974
hitp:/fiwww EMSL com / cinnasblab@EMSL com

b.3L Order: 041808047
Customer ID: RAMMS50
Customer PO:

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized

Light Microscopy
Non-Asbestos Asbestos

Sample Description Appearance % Fibrous % Non-Fibrous % Type
Bulk-15 Northwest Side - Gray 100% Non-fibrous (Other) None Detected

Outside Window Non-Fibrous
041806047-0015 Caulk Homogeneous
Bulk-16 Northeast Side - Gray 100% Non-fibrous (Other) None Detected

Outside Window Non-Fibrous
041806047-0016 Caulk Homogeneous

—
Analyst(s)

William Nguyen (17)

Benjamin ﬁs, Laboratory Manager
or Other Approved Signatory

EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample collection activities or analytical method limitations. Interpretation and use of test resuits are the responsibility of the client. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL
recommends gravimetric reduction prior to analysis. Samples received in good condition unless otherwise noted. Estimated accuracy, precision and uncertainty data avaitable upon request. Unless
requested by the cllent, building materials manufactured with multtipie layers (i.e. linoleum, wallboard, etc,) are reported as a single sample Reporting limit is 1%

Samples analyzed by EMSL Analytical, Inc. Cinnaminson, NJ NVLAP Lab Code 101048-0, AIHA-LAP, LLC-IHLAP Lab 100194, NYS ELAP 10872, NJ DEP 03038, PA ID# 68-00367

(ﬂtial report from: 02/28/2018 11:45:12
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SECTION 022250 — MINOR DEMOLITION FOR REMODELING

PART 1 - GENERAL

1.1

A.

1.2

1.3

14

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Demolition and removal of selected portions of building or structure.

2. Demolition and removal of selected equipment and fixtures.

3. Salvage of existing items to be reused or recycled.

DEFINITIONS

Remove: Detach items from existing construction and legally dispose of them off-site unless
indicated to be removed and salvaged or removed and reinstalled.

Remove and Salvage: Carefully detach from existing construction, in a manner to prevent
damage, and deliver to Owner ready for reuse.

Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall
where indicated.

Existing to Remain: Existing items of construction that are not to be permanently removed and
that are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition 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.

INFORMATIONAL SUBMITTALS

Proposed Protection Measures: Submit report, including drawings, that indicates the measures
proposed for protecting individuals and property for dust control. Indicate proposed locations and
construction of barriers.

Schedule of Selective Demolition Activities: Indicate the following:

Cumberland County Library Renovations Minor Demolition for Remodeling

022250-1



SECTION 022250 — MINOR DEMOLITION FOR REMODELING

1.6

1.7

1.8

1. Detailed sequence of selective demolition and removal work, with starting and ending dates
for each activity. Ensure Owner's on-site operations are uninterrupted.

2. Interruption of utility services. Indicate how long utility services will be interrupted.

3. Coordination for shutoff, capping, and continuation of utility services.

4, Coordination of Owner's continuing occupancy of portions of existing building and of

Owner's partial occupancy of completed Work.

Inventory: Submit a list of items to be removed and salvaged and deliver to Owner prior to start
of demolition.

Pre-demolition Photographs or Video: Submit before Work begins.

Warranties: Documentation indicated that existing warranties are still in effect after completion
of selective demolition.

CLOSEOUT SUBMITTALS

Inventory: Submit a list of items that have been removed and salvaged.

FIELD CONDITIONS

Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct
selective demolition so Owner's operations will not be disrupted.

Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far
as practical.

Notify Architect of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.

Hazardous Materials: Hazardous materials are present in buildings and structures to be
selectively demolished. A report on the presence of hazardous materials is on file for review and
use. Examine report to become aware of locations where hazardous materials are present.

1. Do not disturb hazardous materials or items suspected of containing hazardous materials
except under procedures specified elsewhere in the Contract Documents.
2. Owner will provide material safety data sheets for suspected hazardous materials that are

known to be present in buildings and structures to be selectively demolished because of
building operations or processes performed there.

Storage or sale of removed items or materials on-site is not permitted.

Utility Service: Maintain existing utilities indicated to remain in service and protect them against
damage during selective demolition operations.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged

during selective demolition, by methods and with materials so as not to void existing warranties.
Notify warrantor before proceeding.

Cumberland County Library Renovations Minor Demolition for Remodeling

022250-2



SECTION 022250 — MINOR DEMOLITION FOR REMODELING

B.

Notify warrantor on completion of selective demolition, and obtain documentation verifying that
existing system has been inspected and warranty remains in effect. Submit documentation at
Project closeout.

PART 2 - PRODUCTS

2.1

A

B.

PEFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with governing EPA notification regulations before beginning
selective demolition. Comply with hauling and disposal regulations of authorities having
jurisdiction.

Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1

A.

C.

D.

m

3.2

A.

B.

EXAMINATION

Verify that utilities have been disconnected and capped before starting selective demolition
operations.

Review record documents of existing construction provided by Owner. Owner does not guarantee
that existing conditions are same as those indicated in record documents.

Survey existing conditions and correlate with requirements indicated to determine extent of
selective demolition required.

When unanticipated mechanical, electrical, or structural elements that conflict with intended
function or design are encountered, investigate and measure the nature and extent of conflict.
Promptly submit a written report to Architect.

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.

Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect
them against damage.

Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving
areas to be selectively demolished.

1. Owner will arrange to shut off indicated services/systems when requested by Contractor.

Cumberland County Library Renovations Minor Demolition for Remodeling
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3.3

2. Arrange to shut off indicated utilities with utility companies.

3. 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.

4, Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment, and components indicated 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.

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.
Refrigerant: Remove refrigerant from mechanical equipment to be selectively demolished
according to 40 CFR 82 and regulations of authorities having jurisdiction.
PREPARATION
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.

1. Comply with requirements for access and protection specified in Division 01 Section
"Temporary Facilities and Controls."

Temporary Facilities: 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 Division 01 Section "Temporary Facilities and Controls."

Temporary Shoring: 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.
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SECTION 022250 — MINOR DEMOLITION FOR REMODELING

3.4 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 hammering and chopping,
to minimize disturbance of adjacent surfaces. 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, Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

5. Remove structural framing members and lower to ground by method suitable to avoid free
fall and to prevent ground impact or dust generation.

6. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

7. Dispose of demolished items and materials promptly.

B. Removed and Salvaged ltems:

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.

C. 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.

D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by Architect, items may be removed to a suitable,
protected storage location during selective demolition and cleaned and reinstalled in their original
locations after selective demolition operations are complete.

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, then break up and
remove.

B. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations
in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings."
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3.6

3.7

A.

DISPOSAL OF DEMOLISHED MATERIALS

General: Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise
indicated to remain Owner's property, remove demolished materials from Project site and legally
dispose of them in an EPA-approved landfill.

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.

Burning: Do not burn demolished materials.

Disposal: Transport demolished materials off Owner's property and legally dispose of them.

CLEANING

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 022250
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SECTION 035050 - SELF-LEVELING UNDERLAYMENT

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. Liquid applied, cementitious self-leveling floor underlayment.
2. Provide labor, material, equipment, and services necessary to complete the cementitious
underlayment work as herein specified.
B. Related Sections
1. Division 09 Section — Ceramic Tile.

1.3 REFERENCES

A. American Concrete Institute:
1. ACI 302.1 - R-89 flatness tolerance.

14 SUBMITTALS FOR INFORMATION
A. Submit under provisions of Division 1 - Submittals: Procedures for submittals.
B. Manufacturer's Instructions: Indicate mix instructions.

C. Certificate: Certify that products meet or exceed specified requirements.

D. Manufacturer’s certification that the product specified is Portland cement-based, having an
inorganic binder content which is a minimum of 85% Portland cement in accordance with ASTM
C150; Standard Specification for Portland Cement.

E. Manufacturer’s certification that the product specified is suitable for the intended use when
installed in accordance to the parameters described in the manufacturer’s printed literature and
installation instructions.

1.5 QUALITY ASSURANCE
A. Applicator: Company specializing in performing the work of this Section with minimum 5 years’
experience.
1.6 REGULATORY REQUIRMENTS

A. Conform to applicable code for combustibility or flame spread requirements.
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SECTION 035050 - SELF-LEVELING UNDERLAYMENT

1.7

ENVIRONMENTAL REQUIREMENTS
Owner Division 1 - Material and Equipment: Environmental conditions affecting products on site.
Do not install underlayment until floor penetrations and peripheral work are complete.

Maintain minimum ambient temperatures of 50 degrees F, 24 hours before, during and 72 hours
after installation of underlayment.

During the curing process, ventilate spaces to remove excess moisture.

PART 2 - PRODUCTS

2.1

2.2

A.

A

B.

PRODUCTS

Manufacturers:

1. Ardex: Type K-15.

2 Dependable Floor Products: Skimflow ES.
3. Maxxon Corporation: Level-Right Plus.

4 Or approved equal.

Materials:
1 Cementitious based mix, high-strength, fast setting:

a. Gypsum-based products: not permitted.
b. Maximum installation thickness: up to 1-1/2 inches.
C. Setting time: 4 hours maximum at 70°F.
d. Compressive Strength: ASTM C109.mod: 4,100 psi minimum after 28 days.
e. Flexural Strength: 1,000 psi minimum after 28 days.
f. Flammability, ASTM E84:
1) Flame Spread: 0.
2) Fuel Contribution: 0.
3) Smoke Development: 0.
Coverage, 55 Ib. Bag:Approximately 60 s.f. at 1/8", Approximately 30 s.f. at 1/4".
2. Water Potable and not detrimental to underlayment mix materials. Not warmer than 70.
3. Primer and Additives: Manufacturer's recommended type for use over concrete plank.

4, Joint and Crack Filler: Latex based.

MIXING
Site mix materials in accordance with manufacturer's instructions.

Mix to self-leveling consistency.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Division 1 - Coordination and Meetings: Verification of existing conditions prior to beginning work.
Cumberland County Library Renovations Self-Leveling Underlayment
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SECTION 035050 - SELF-LEVELING UNDERLAYMENT

B. Verify that substrate surfaces are clean, dry, unfrozen, do not contain petroleum bi-products, or
other compounds detrimental to underlayment material bond to substrate.

3.2 PREPARATION
A. Remove substrate surface irregularities. Fill voids and deck joints with filler. Finish smooth.
B. Vacuum clean surfaces.
C. Prime substrate in accordance with manufacturer's instructions. Allow to dry.

D. Close floor openings.

3.3 APPLICATION
A. Install underlayment in accordance with manufacturer's instructions.
B. Place to thickness as required to achieve flatness within allowable tolerances.

C. Place after interior partitions are installed.

3.4 CURING

A. Air cure in accordance with manufacturer's instructions.

3.5 APPLICATION TOLERANCE

A. Top Surface: Level to 1/8 inch in 10 ft.

3.6 PROTECTION OF FINISHED WORK
A. Division 1 - Contract Closeout: Protecting installed work.
B. Do not permit traffic over unprotected floor underlayment surfaces.

C. Protect from traffic.

3.7 SCHEDULE
A. In areas of slab trenching and patching to achieve level finish.

B. As required to transition from slopes and steps for smooth prep for tile finish.

END OF SECTION 022250
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SECTION 061000 — ROUGH CARPENTRY

PART 1 - GENERAL

1.1

1.2

1.3

A.

A

B.

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Miscellaneous replacement of wood blocking as indicated and as required to repair any

deficiencies in existing nailing and wood blocking substrates.
2. Concealed wood blocking for support of miscellaneous items.

Related Sections

1. Division 06 Section — Wood Blocking and Curbing.
2. Division 09 Section — Gypsum Board Systems
QUALITY ASSURANCE

Perform Work in accordance with the following agencies:
1. Lumber Grading Agency: Certified by NIST PS 20.

2. Plywood Grading Agency: Certified by APA/The Engineered Wood Association.

PART 2 - PRODUCTS

2.1

22

A

B.

C.

LUMBER MATERIALS

Lumber Grading Rules: WWPA G-5.

All lumber is to be kiln dried to a maximum moisture content of 19 percent after treatment.

All plywood is to be kiln dried to a maximum moisture content of 15 percent after treatment.

ACCESSORIES

Fasteners: Stainless steel for exterior, high humidity, and treated wood locations.

Galvanized steel for all other locations: hot-dipped galvanized, meeting ASTM A153, Class D or

as currently recommended by industry associations.

Anchors: Toggle bolt type for anchorage to hollow masonry and bolt or ballistic fastener for

anchorages to steel.
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PART 3 - EXECUTION

3.1 FRAMING
A. Set members level and plumb, in correct position.
3.2 SCHEDULES

A. Rough Carpentry

1. Pressure treated lumber shall not be used due to being highly corrosive to fasteners and
the potential for compromising membrane integrity. Use Wood nailers which are kiln-dried
Southern Pine or Douglas Fir structural grade #2 or better or as required by roofing
manufacturer for replacement of existing (match size), for designated areas and to raise
mechanical equipment curbs as required.

2. Where pressure treated lumber is existing, utilize stainless steel fasteners to provide
supplemental attachment of the pressure treated lumber to remain as well as to attach non-
pressure treated wood blocking to existing pressure treated wood. Also, provide a
sacrificial EDPM sub sheet to separate the new EPDM from any existing pressure treated
wood blocking to remain.

END OF SECTION
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SECTION 061140 — WOOD BLOCKING AND CURBING

PART 1 - GENERAL

1.1

A.

1.2

A

B.

1.3

A.

B.

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Roof curbs, cants, perimeter nailers, roof openings, wood furring and grounds.

Related Sections

1. Division 06 Section — Rough Carpentry.

2. Division 07 Section — Single Ply Roofing Fully Adhered

SUBMITTALS

Submit under provisions of Division 1 — General Requirements.

Product Data: Submit technical data on any wood preservative and/or fire-retardant treatment
materials and application instructions, including recommended fastener types.

QUALITY ASSURANCE

Perform Work in accordance with the following agencies:

1. Lumber Grading Agency: Certified by NIST PS 20.
2. Plywood Grading Agency: Certified by APA/The Engineered Wood Association.

PART 2 - PRODUCTS

2.1 LUMBER MATERIALS

A. Lumber Grading Rules: WWPA G-5.

B. All lumber is to be kiln dried to a maximum moisture content of 19 percent after treatment.

C. Plywood: APA Rated Sheathing Structural |, 3/4", Grade C-D; Exposure Durability 1; sanded.
2.2 ACCESSORIES

A. Fasteners: Stainless steel for exterior, high humidity, and treated wood locations.

1. Fasteners must be approved for use by the manufacturers of both the pressure treatments
and the fasteners for each intended location.
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23

B.

C.

A.

Galvanized steel for all other locations: hot-dipped galvanized, meeting ASTM A153, Class D or

as currently recommended by industry associations.

1. Fasteners must be approved for use by the manufacturers of both the pressure treatments
and the fasteners for each intended location.

Anchors: Toggle bolt type for anchorage to hollow masonry and bolt or ballistic fastener for
anchorages to steel

FACTORY WOOD TREATMENT

Where permitted or indicated - Wood Preservative (Pressure Treatment): AWPA C1 using water
borne preservative with 0.25 percent retainage (with stainless steel fasteners only). Note: Non-
pressure treated wood should be used with galvanized fasteners (or stainless steel) for roof
blocking applications as indicated per Section 061000 or as otherwise required per roofing
manufacturer’s specific compliance requirements. Use only stainless steel or equivalent specialty
coated fasteners where in contact with any pressure treated wood.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

A.

O 0w »

EXAMINATION
Verification of existing conditions before starting work.

Verify substrate conditions are ready to receive blocking, curbing and framing.

PREPARATION

Coordinate placement of blocking, curbing and framing items

INSTALLATION

Set members level and plumb, in correct position.
Place horizontal members, crown side up.
Construct curb members of solid wood sections.

Curb roof openings except where prefabricated curbs are provided. Form corners by alternating
lapping side members.

Coordinate curb installation with installation of decking and support of deck openings.

Preservation treat surfaces in contract with Cementitious Materials.

END OF SECTION
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SECTION 062000 - FINISH CARPENTRY

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. Miscellaneous Items and Accessories.
B. Related Sections

1. Division 06 Section — Rough Carpentry.

1.3 SUBMITTALS

A. Submit under provisions of Division 1 — General Requirements.

1.4 QUALITY ASSURANCE

A. Variation in component size: * 1/8".

B. Location of openings: + 1/8".
15 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store and handle products to site under provisions of Division 1 - General Requirements.
1.6 FIELD MEASUREMENTS

A. Verify that field measurements are as indicated on shop drawings.
1.7 WARRANTY

A. Provide manufacturer's 10-year warranty against defects in materials. Warranty shall provide
material and labor to repair or replace defective materials.

1.8 COORDINATION
A. Coordinate work under provisions of Division 1 - General Requirements.

B. Coordinate the work with plumbing rough-in.
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PART 2 - PRODUCTS

2.1 FASTENERS
A. Fasteners: Of size and type to suit application
B. Concealed Joint Fasteners: Threaded steel.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify adequacy of backing and support framing.

3.2 PREPARATION

A. Coordinate placement of blocking, curbing and framing items

3.3 INSTALLATION
A. All fasteners exposed to view are to be concealed.

B. Install work in accordance with AWI custom quality standard.

34 ADJUSTING

A.  Adjust work under provisions of Division 1 — General Requirements.

3.5 CLEANING

A.  Clean work under provisions of Division 1 — General Requirements.

END OF SECTION
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SECTION 064100 - CUSTOM CASEWORK

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. Custom Fabricated Plastic Laminate Cabinetry.
2. Cabinet Hardware.
B. Related Sections
1. Division 06 Section — Finish Carpentry.
1.3 REFERENCES
A. AWI — Quality Standards
B. FS MMM-A-130 - Adhesive, Contact.
C. National Electric Manufacturers Association (NEMA) LD3 - High Pressure Decorative Laminates.
D. PS 1 - Construction and Industrial Plywood.
E. PS 20 - American Softwood Lumber Standard.
F. APA - American Plywood Association.
1.4 SUBMITTALS
A. Submit under provisions of Division 1 — General Requirements.
B. Shop Drawings: Indicate materials, component profiles and elevations, assembly methods, joint
details, fastening methods, accessory listings, hardware location, and schedule of finishes.
C. Samples: Submit two 4 x 4 inch size samples, illustrating cabinet, counter and sill finish color.
1.5 QUALITY ASSURANCE
A. Perform work in accordance with AWI Premium quality.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store and handle products to site under provisions of Division 1 - General Requirements.
Cumberland County Library Renovations Custom Casework
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1.7

1.8

A.

A.

B.

FIELD MEASUREMENTS

Verify that field measurements are as indicated on shop drawings.

COORDINATION
Coordinate work under provisions of Division 1 - General Requirements.

Coordinate the work with plumbing and electrical rough-in.

PART 2 - PRODUCTS

21 CASEWORK MATERIALS AND MISCELLANEOUS ACCESSORIES
A. Wood Particleboard: #45 per AWI standard, composed of wood chips, medium density, made
with high waterproof resin binders of grade to suit application; sanded faces, located as follows:
2.2 MANUFACTURERS - PLASTIC LAMINATE
A. Wilsonart.
B. Substitutions: Under provisions of Division 1 - General Requirements.
2.3 LAMINATE MATERIAL — CASEWORK
A. Plastic Laminate: NEMA LD 3-1985, GP 50 Grade, .050-inch thick, General Purpose quality; All
doors, drawers, etc. Color, pattern, and surface texture as selected by Architect. Assume 2
possible color selections.
B. Plastic Laminate Backing Sheet: LD 3 BK-20; .020-inch-thick Backing Sheet grade, smooth
surface finish, undecorated plastic laminate (all concealed locations).
C. Cabinet Liner: CL 20 grade, .020 inch thick, all interior casework surfaces.
2.4 ACCESSORIES
A. Adhesive: FS MMM-A-130 contact adhesive, Type recommended by AWI and laminate
manufacturer to suit application.
B. Fasteners: Size and type to suit application.
C. Bolts, Nuts, Washers, Lags, Pins, and Screws: Of size and type to suit application; finish in
concealed locations and finish in exposed locations.
D. Edging: 3mm PVC.
E. Concealed Joint Fasteners: Threaded steel.
Cumberland County Library Renovations Custom Casework
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25

26

o

m

m

G.

HARDWARE

Shelf Standards: Stanley #1805 aluminum mortise mounted; size as appropriate per application.
Shelf Clips: Stanley CD1806 steel, bright zinc plated.

Drawer Slides: Blum BS426A (full extension), size as required.

Hinges: 5 Knuckle, institutional type, wrought steel, powder coated, 2 per door under 36” high, 3
per door over 36” high., quantity per door as recommended by manufacturer.

Pulls: Stanley 4484, US26D; 4" wire pull. Color to be selected by Architect.

Door Catches: 2, Top and bottom.

FABRICATION

Shop assemble casework for delivery to site in units easily handled and to permit passage through
building openings.

Cap exposed plastic laminate finish edges with material of same finish and pattern.
Door and Drawer Fronts: 3/4 inch thick; overlay style.

When necessary to cut and fit on site, provide materials with ample allowance for cutting. Provide
trim for scribing and site cutting.

Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes. Fit
corners and joints hairline; secure with concealed fasteners. Slightly bevel arrises. Locate
counter butt joints minimum 2 feet from sink cut-outs.

Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.

Provide cut-outs for plumbing fixtures, fixtures and fittings. Verify locations of cut-outs from on-
site dimensions. Seal contact surfaces of cut edges.

All plastic laminate countertops to have 1-1/2" edge unless noted.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify adequacy of backing and support framing.
3.2 INSTALLATION

A. Set and secure casework in place; rigid, plumb, and level.

B. Use fixture attachments in concealed locations for wall mounted components.

C. Use concealed joint fasteners to align and secure adjoining cabinet units and counter tops.
Cumberland County Library Renovations Custom Casework
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D. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch. Do not
use additional overlay trim for this purpose.

E. Secure cabinet and counter bases to floor using appropriate angles and anchorages.

3.3 ADJUSTING
A. Adjust work under provisions of Division 1 — General Requirements.

B. Adjust moving or operating parts to function smoothly and correctly.

3.4 CLEANING
A. Clean work under provisions of Division 1 — General Requirements.

B. Clean casework, counters, shelves, hardware, fittings and fixtures.

END OF SECTION
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SECTION 066116 — SOLID SURFACING FABRICATIONS

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. Millwork counter tops with sinks and cove backsplashes.

B. Related Sections
1. Division 06 Section — Custom Casework.

1.3 REFERENCES

A. Definitions:
1. Solid Surface: Non-porous, homogeneous material maintaining the same composition
throughout the part with a composition of acrylic polymer, aluminum trihydrate filler and
pigment.

B. Reference Standards:
1. ANSI/NPA A208.2-09 - Medium Density Fiberboard (MDF) For Interior Applications
2. ASTM C920-14a - Standard Specification for Elastomeric Joint Sealants
3. ASTM D638-10 - Standard Test Method for Tensile Properties of Plastics
4 ASTM D785-08 - Standard Test Method for Rockwell Hardness of Plastics and Electrical

Insulating Materials

ASTM D790-10 - Standard Test Methods for Flexural Properties of Unreinforced

and Reinforced Plastics and Electrical Insulating Materials

6. ASTM D5420-10 - Standard Test Method for Impact Resistance of Flat, Rigid
Plastic Specimen by Means of a Striker Impacted by a Falling Weight (Gardner Impact)

7. ASTM EB84-14 - Standard Test Method for Surface Burning Characteristics of
Building Materials

8. ASTM E228-11 - Standard Test Method for Linear Thermal Expansion of Solid
Materials with a Push-Rod Dilatometer

9. ASTM G21-13 - Standard Practice for Determining Resistance of Synthetic
Polymeric Materials to Fungi

10. ASTM G22-76(96) - Standard Practice for Determining Resistance of Plastics to
Bacteria

11. ASTM G155-13 - Standard Practice for Operating Xenon Arc Light Apparatus for
Exposure of Non-Metallic Materials

12. CSAB45.5-11/
IAPMO Z124-2011 - Plastic Plumbing Fixtures

13. NFPA 255-06 - Standard Method of Test of Surface Burning Characteristics of
Building Materials

14. NSF/ANSI 51-07 - Food Equipment Materials

15.  SCAQMD Rule 1168 - Adhesive and Sealant Applications (amended January 2005)

16. UL 723 - Standard for Test for Surface Burning Characteristics of
Building Materials

o
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1.4

1.5

1.6

1.7

17. UL Environment/ - Standard for Chemical Emissions for Building Materials,
GREENGUARD - Finishes and Furnishings, Section 7.1
UL 2818

18. UL Environment/ - Gold Standard for Chemical Emissions for Building Materials,
GREENGUARD - Finishes and Furnishings, Section 7.1 and 7.2
UL 2818

19. UL 2824 - GREENGUARD Certification Program, Method for Measuring

20. Microbial Resistance from Various Sources Using Static

21.  Environmental Chambers

SUBMITTALS

Product Data: Indicate Product description including solid surface sheets, sinks, bowls and
illustrating full range of standard colors, fabrication information and compliance with specified
performance requirements. Submit Product data with resistance to list of chemicals.

Shop Drawings: Submit Shop Drawings for work of this Section in accordance with Section 01 30
00. Indicate plans, sections, dimensions, component sizes, edge details, thermosetting
requirements, fabrication details, attachment provisions, sizes of furring, blocking, including
concealed blocking and coordination requirements with adjacent work. Show locations and sizes
of cutouts and holes for plumbing fixtures, faucets, soap dispensers, waste receptacles and other
items installed in solid surface.

Coordination Drawings: Submit coordination drawings indicating plumbing and miscellaneous
steel work indicating locations of wall rated or non-rated, blocking requirements, locations and
recessed wall items and similar items.

Samples: Submit samples in accordance with Section 01 30 00. Submit minimum 6" x 6" samples.
Cut sample and seam together for representation of inconspicuous seam. Indicate full range of
color and pattern variation. Approved samples will be retained as standards for work.

CLOSEOUT SUBMITTALS

Operational and Maintenance Data:

1. Submit manufacturer's care and maintenance data, including repair and cleaning
instructions. Include in Project closeout documents.
2. Provide a commercial care and maintenance kit and video. Review maintenance

procedures and warranty details with Owner upon completion.

QUALITY ASSURANCE

Qualifications:

1. Installers: Provide work of this Section executed by competent installers with minimum 5
years experience in the application of Products, systems and assemblies specified and
with approval and training of the Product manufacturers.

DELIVERY, STORAGE, AND HANDLING

Delivery and Acceptance Requirements: Deliver no components to Project site until areas are
ready for installation.

Cumberland County Library Renovations Custom Casework
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1.8

B.

A.

Storage and Handling Requirements:

1. Store components indoors prior to installation.
2. Handle materials to prevent damage to finished surfaces.
WARRANTY

Manufacturer Warranty: Provide manufacturer’'s standard warranty for material only for period of
10 years against defects and/or deficiencies in accordance with General Conditions of the
Contract. Promptly correct any defects or deficiencies which become apparent within warranty
period, to satisfaction of Architect and at no expense to Owner.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturer List: Products of following manufacturers are acceptable subject to conformance to
requirements of Drawings, Schedules and Specifications:
1. Corian® by DuPont; www.corian.com
2. Samsung Chemical USA; www.staron.com
3. Wilsonart Contract; www.wilsonartcontract.com
B. Substitution Limitations: This Specification is based on Corian® Products. Comparable Products
from manufacturers listed herein will be accepted provided they meet requirements of this
Specification.
2.2 MATERIALS
A. Performance Design Criteria:
Tensile Strength 6000 psi min ASTM D638
Tensile Modulus 1.5 x 10° psi min ASTM D638
Tensile Elongation 0.4% min. ASTM D638
Flexural Strength 10000 psi min ASTM D790
Flexural Modulus 1.2 x 10° psi min ASTM D790
Hardness >85-Rockwell "M" scale | ASTM D785
min.
Thermal Expansion 2.2 x10%in./in./°F ASTM E228
Fungi and Bacteria Does not support microbial | ASTM G21 & G22
growth
Microbial Resistance Highly resistant to mold | UL 2824
growth
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23

Ball Impact No fracture - 1/2 Ib. Ball: NEMA LD 3, Method 3.8
6 mm slab - 36" drop
12 mm slab - 144" drop

Weatherability AE*94<5 in 1,000 hrs ASTM G155

Flammability ASTM E84, NFPA 255 & UL 723
6mm 12mm All Colors

Flame Spread <25 <25

Smoke Developed <25 <25

Class A A NFPA 101®, Life

Safety Code

Solid Surface Material: %2” thick. Color to be selected by Architect.

Non-porous, homogeneous material maintaining the same composition throughout the part with
a composition of acrylic polymer, aluminum trihydrate filler and pigment; not coated, laminated or
of composite construction; meeting following criteria:

Flammability: Class 1 and A when tested to UL 723.
Adhesive for Bonding to Other Products: One component silicone to ASTM C920.

Sealant: A standard mildew-resistant, FDA/UL® recognized silicone color matched sealant or
clear silicone sealants.

Sink/Bowl Mounting Hardware: Manufacturer's approved bowl clips, brass inserts and fasteners
for attachment of undermount sinks/bowls.

COMPONENTS

Counter Perimeter Frame: Ensure 1/2" thick, moisture resistant cores for counter tops in wet
areas having sinks or lavatories are 3/4" thick exterior grade plywood with waterproof adhesive,
Fir or Poplar plywood, veneer core only.

Fabrication:

1. Fabricate components in shop to greatest extent practical to sizes and shapes indicated,
in accordance with approved Shop Drawings and solid polymer manufacturer
requirements. Form joints between components using manufacturer's standard joint
adhesive without conspicuous joints. Provide factory cutouts for plumbing fittings and bath
accessories as indicated on Drawings.

2. Where indicated, thermoform corners and edges or other objects to shapes and sizes
indicated on Drawings, prior to seaming and joining. Cut components larger than finished
dimensions and sand edges to remove nicks and scratches. Heat entire component
uniformly prior to forming.

3. Ensure no blistering, whitening and cracking of components during forming.
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4. Fabricate backsplashes from solid surfacing material with optional radius cove where

counter and backsplashes meet as indicated on Drawings. Backsplashes for most colors
may be fabricated by traditional means discussed in K-25294 Backsplashes. Colors with
metallic/mica particle or veined colors creating directional aesthetics (K-26833 Directional
Aesthetics) may require the techniques in Technical Bulletin K-28235 Thermoformed
Backsplash.
5. Fabricate joints between components using manufacturer's standard joint adhesive.
Ensure joints are inconspicuous in appearance and without voids. Attach 50 mm (2") wide
reinforcing strip of solid polymer material under each joint. Reinforcing strip of solid polymer
material is not required when using DuPont™ Joint Adhesive 2.0.
Provide holes and cutouts for plumbing and bath accessories as indicated on Drawings.
Rout and finish component edges to a smooth, uniform finish. Rout cutouts, then sand
edges smooth. Repair or reject defective or inaccurate work.
8. Finish: Ensure surfaces have uniform finish:
a. Matte, with a 60° gloss rating of 5 - 20.
9. Fabrication Tolerances:
a. Variation in Component Size: +/-1/8".
b. Location of Openings: +/-1/8" from indicated location.

No

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

B.

C.

D.

EXAMINATION

Verification of Conditions:

1. Examine substrates and conditions, with fabricator present for compliance with
requirements for installation tolerances and other conditions affecting performance of work.
Proceed with installation only after unsatisfactory conditions have been corrected.

2. Verify actual site dimensions and location of adjacent materials prior to commencing work.

3 Examine cabinets upon which counter tops are to be installed. Verify cabinets are level to
within 1/8" in 10" - 0".

4. Notify Architect in writing of any conditions which would be detrimental to installation.

Evaluation and Assessment: Commencement of work implies acceptance of previously
completed work.

INSTALLATION

Install components plumb, level, rigid, scribed to adjacent finishes in accordance with reviewed
Shop Drawings and Product installation details.

Fabricate field joints using manufacturer's recommended adhesive, with joints being
inconspicuous in finished work. Exposed joints/seams are not permitted. Keep components and
hands clean when making joints. Reinforce field joints as specified herein. Cut and finish
component edges with clean, sharp returns.

Route radii and contours to template. Anchor securely to base component or other supports. Align
adjacent components and form seams to comply with manufacturer’s written recommendations
using adhesive in color to match work. Carefully dress joints smooth, remove surface scratches
and clean entire surface.

Install countertops with no more than 1/8" sag, bow or other variation from a straight line.
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3.3

3.4

3.5

Adhere undermount/submount/bevel mount sinks/bowls to countertops using manufacturer's
recommended adhesive and mounting hardware.

Seal between wall and components with joint sealant as specified herein and in Section 07 92
00, as applicable.

Provide backsplashes and end splashes as indicated on Drawings. Adhere to countertops using
a standard color-coordinated silicone sealant. Adhere applied sidesplashes to countertops using
a standard color-matched silicone sealant. Provide coved backsplashes and sidesplashes at
walls and adjacent millwork. Fabricate radius cove at intersection of counters with backsplashes
to dimensions shown on reviewed Shop Drawings. Adhere to countertops using manufacturer’s
standard color-coordinated joint adhesive.

Keep components and hands clean during installation. Remove adhesives, sealants and other
stains. Ensure components are clean on date of Substantial Completion of the Work.

Coordinate connections of plumbing fixtures with Division 22 Mechanical. Make plumbing
connections to sinks in accordance with Division 22 Mechanical.
REPAIR

Repair minor imperfections and cracked seams and replace areas of severely damaged surfaces

3 K6

in accordance with manufacturer’s “Technical Bulletins”.

SITE QUALITY CONTROL

Non-Conforming Work: Replace damaged work which cannot be satisfactorily repaired, restored
or cleaned, to satisfaction of Architect at no cost to Owner.

CLEANING
Clean work under provisions of Division 1 — General Requirements.

Clean surfaces in accordance with manufacturer’s “Care and Maintenance Instructions”.

PROTECTION

Provide protective coverings to prevent physical damage or staining following installation for
duration of Project.

Protect surfaces from damage until date of Substantial Completion of the Work.

END OF SECTION
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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. Sound attenuating batt insulation in interior walls.
1.3 SUBMITTALS

A. Submit under provisions of Division 1 — General Requirements.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store and handle products to site under provisions of Division 1 - General Requirements.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Certainteed: Product - Unfaced sound attenuating batt insulation.

B. Substitutions: Under provisions of Division 1 - General Requirements.
2.2 MATERIALS

A. Sound Attenuating Batt Insulation: ASTM C665; preformed glass fiber batt roll type; unfaced.
B. Nails or Staples: Steel wire; electroplated; type and size to suit application.

C. Support Wire Fasteners: Galvanized rigid wire with pointed ends.

o

Tape: Mesh reinforced; 2 inch wide.
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PART 3 - EXECUTION

3.1 INSTALLATION
A. Install insulation in accordance with insulation manufacturer's instructions.
B. Trim insulation neatly to fit spaces. Insulate miscellaneous gaps and voids.
C. Tape, seal butt ends lapped flanges and tears or cuts in membrane.

3.2 SHEDULES

A. Interior Walls (Acoustical): 3-1/2" thick; unfaced; 16" wide.

END OF SECTION
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SECTION 075310 — SINGLE PLY ROOFING - FULLY ADHERED

PART 1

GENERAL

1.1 SECTION INCLUDES

A.

Section includes insulation, Adhered EPDM membrane roofing system, base flashings,
and counter-flashings at mechanical units, curbs & pipe penetrations.

Roof insulation and Cover board (insulated).

Related Sections:

1. Section 061000 - Rough Carpentry.
2. Section 061140 - Wood Blocking and Curbing: Wood nailers / wood blocking.
3. Section 076200 - Sheet Metal Flashing and Trim.

1.2 REFERENCES

A.

F.

American Society for Testing and Materials:

1. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements
and Thermal Transmission Properties by Means of the Guarded-Hot-Plate
Apparatus.

2. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal
Insulation.

3. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic
Rubbers and Thermoplastic Elastomers -Tension.

4. ASTM D624 - Standard Test Method for Tear Strength of Conventional
Vulcanized Rubber and Thermoplastic Elastomers.

5. ASTM D746 - Standard Test Method for Brittleness Temperature of Plastics and
Elastomers by Impact.

6. ASTM D1004 - Standard Test Method for Initial Tear Resistance of Plastic Film
and Sheeting.

7. ASTM D4637 - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane.

8. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials.

Factory Mutual System:
1. FM 4470 - Approval Standard for Class 1 Roof Coverings.

National Roofing Contractors Association:
1. NRCA - The NRCA Roofing and Waterproofing Manual.

Underwriters Laboratories Inc.:
1. UL 790 - Tests for Fire Resistance of Roof Covering Materials.

Roofing Terminology: Refer to the following publications for definitions of roofing work
related terms used in this Section:

1. ASTM D 1079 “Standard Terminology Relating to Roofing and Waterproofing.”
2. Glossary of NRCA's "The NRCA Roofing Manual."
3. Roof Consultants Institute “Glossary of Roofing Terms.”

Sheet Metal Terminology and Techniques: SMACNA “Architectural Sheet Metal Manual.”

1.3 DESIGN CRITERIA

A. General: Installed roofing membrane systems shall remain watertight; and resist
specified wind uplift pressures, thermally induced movement, and exposure to weather
without failure.

Cumberland County Library Renovations Single Ply Roofing - Fully Adhered
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B.

Material Compatibility: Roofing materials shall be compatible with one another under
conditions of service and application required, as demonstrated by roofing system
manufacturer based on testing and field experience.

Installer shall comply with current code requirements based on authority having
jurisdiction.

Wind Uplift Performance: Roofing system shall be identical to systems that have been
successfully tested by a qualified testing and inspecting agency to resist wind uplift
pressure calculated in accordance with ASCE 7, version ASCE 7-16.

1. Field-of-Roof Uplift Pressure;  -51.8  Ibf/sq. ft. (kN/sq. m).
2. Perimeter Uplift Pressure; -81.3  Ibflsq. ft. (kN/sq. m).
3. Corner Uplift Pressure; -110.9 _Ibf/sq. ft. (kN/sq. m).

Fire-Test-Response Characteristics: Provide roofing materials with the fire-test-response

characteristics indicated as determined by testing identical products per test method

below by UL, FMG, or another testing and inspecting agency acceptable to authorities

having jurisdiction. Materials shall be identified with appropriate markings of applicable

testing and inspecting agency.

1. Exterior Fire-Test Exposure: Class A; ASTM E 108, for application and roof
slopes indicated.

1.4 SUBMITTALS

A

B.

Product Data: Manufacturer’s data sheets for each product to be provided.

Detail Drawings: Provide roofing system plans, elevations, sections, details, and details
of attachment to other Work, including:

1. Base flashings, cants, and membrane terminations.

2. Tapered insulation, including slopes.

3. Crickets, saddles, and tapered edge strips, including slopes.
4. Insulation fastening patterns.

Verification Samples: Provide for each product specified.

Installer Certificates: Signed by roofing system manufacturer certifying that Installer is
approved, authorized, or licensed by manufacturer to install roofing system.

Maintenance Data: Refer to Johns Manville’s latest published documents on
www.JM.com.

Guarantees: Provide manufacturer’s current guarantee specimen.

Prior to roofing system installation, roofing sub-contractor shall provide a copy of the
Guarantee Application Confirmation document issued by Johns Manville Roofing
Systems indicating that the project has been reviewed for eligibility to receive the
specified guarantee and registered.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: Qualified manufacturer that has UL listing for roofing system
identical to that used for this Project.
1. Company specializing in manufacturing products specified in this section with
minimum five years’ experience.
Cumberland County Library Renovations Single Ply Roofing - Fully Adhered
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B. Installer Qualifications: Qualified firm that is approved, authorized, or licensed by roofing
system manufacturer to install manufacturer's product and is eligible to receive the
specified manufacturer's guarantee.

1. Company specializing in performing Work of this section with minimum three
years documented experience approved by manufacturer.

C. Source Limitations: All components to be provided by a single manufacturer or approved
for use for this specific project by the roofing membrane manufacturer and fully covered
by the roofing warranty.

D. Perform Work in accordance with NRCA Roofing and Waterproofing Manual.
1.6 PRE-INSTALLATION MEETINGS

A. Division 1 - Administrative Requirements and Pre-installation meetings.

B. Convene minimum two weeks prior to commencing Work of this section.

C. Review preparation and installation procedures and coordinating and scheduling required
with related work.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver roofing materials in original containers with seals unbroken and labeled with
manufacturer's name, product brand name and type, date of manufacture, and directions
for storage.

B. Store liquid materials in their original undamaged containers in a clean, dry, protected
location and within the temperature range required by roofing system manufacturer.

C. Protect roof insulation materials from physical damage and from deterioration by sunlight,
moisture, soiling, and other sources. Comply with insulation manufacturer's written
instructions for handling, storing, and protecting during installation.

D. Handle and store roofing materials and place equipment in a manner to avoid permanent
deflection of deck.

1.8 REGULATORY REQUIREMENTS
A. Conform to applicable code for roof assembly fire hazard requirements.
B. UL 790: Class A Fire Hazard Classification.

1.9 PROJECT CONDITIONS

A. Weather Limitations: Proceed with installation only when current and forecasted weather
conditions permit roofing system to be installed in accordance with manufacturer's written
instructions and guarantee requirements.

B. Do not apply roofing membrane during inclement weather or temperatures unacceptable
to roofing manufacturer.

C. Do not apply roofing membrane to damp or frozen deck surface.

D. Do not expose materials vulnerable to water or sun damage in quantities greater than
can be weatherproofed during same day.
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1.10  GUARANTEES

A

PART 2

Provide manufacturer's system guarantee equal to Johns Manville's Peak Advantage No

Dollar Limit Roofing System Guarantee.

1. Single-source special guarantee includes roofing membrane, base flashings,
roofing membrane accessories, roof insulation, fasteners, cover board, walkway
products, manufacturer’'s expansion joints, manufacturer's edge metal products,
and other single-source components of roofing system marketed by the
manufacturer.

2. Guarantee Period: 20 years from date of Substantial Completion.

Provide a complete system warranty including 80 mph wind speed rating.
Pro-rated System Warranties shall not be accepted.

Evidence of the Manufacturer's warranty reserve shall be included as part of the project
submittals for review and approval.

Installer's Guarantee: Submit roofing Installer's guarantee, including all components of
roofing system for the following guarantee period:
1. Guarantee Period: Two years from date of Substantial Completion.

Existing Guarantees: Guarantees on existing building elements should not be affected by

scope of work.

1. Installer is responsible for coordinating with building owner’s representative to
verify compliance.

PRODUCTS

2.1 MANUFACTURERS:

A

D.

Johns Manville Commercial Roofing (Basis of Design)
1. Project Materials as in this section.

Firestone Building Products Co.:

1. Roofing Membrane: Rubbergard EPDM, Fully Adhered System
2. Coverboard: Firestone ISOGUARD HD

3. Insulation: Firestone 1ISO 95+ GL

Carlisle SynTec Systems:

1. Roofing Membrane: Sure-Seal Adhered Roofing System.

2. Coverboard: Carlisle SecureShield HD Plus

3. Insulation: Carlisle SecureShield Poyliso Insulation

Or Approved Equal.

2.2 ETHYLENE PROPYLENE DIENE MONOMER ROOFING MEMBRANE - EPDM

A. Non-reinforced uniform, flexible sheet made from Ethylene Propylene Diene Monomer,

ASTM D 4637, Type |. Basis of design: JM EPDM NR and JM EPDM NR FIT SYSTEMS;
Thickness (minimum): 60 mils (1.5 mm), Exposed Face Color: Black.
1. Properties Test Results / Tolerance
2. Thickness ASTM D-412 10%
3. Tensile Strength ASTM D-412 1456 psi, min.
4. Elongation ASTM D-412 411% minimum
5. Tear Resistance ASTM D-624 181 Ibf/in minimum
6. Ozone Resistance ASTM D-1149 No Cracks
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7. Heat Aging ASTM D-573 Exceeds ASTM requirements
8. Brittleness Temp. ASTM D-746 - 49deg F, Maximum

9. Water Absorption (mass %) ASTM D-471 0.3

10. Resistance to Outdoor ASTM D-4637 No Cracks / No Crazing

UV Weathering Conditions

23 AUXILIARY ROOFING MATERIALS

A.

General: Auxiliary materials recommended by roofing system manufacturer for intended

use and compatible with membrane roofing.

1. Liquid-type auxiliary materials shall meet VOC limits of authorities having
jurisdiction.

Sheet Flashing: Manufacturer's sheet flashing of same material, type, reinforcement,
thickness, and color as sheet membrane. Basis of design: JM EPDM Peel & Stick
Flashing

Primer Material: Manufacturer's standard synthetic-rubber polymer primer. Basis of
design: JM EPDM Tape Primer Plus JM EPDM Tape Primer Plus (Low VOC) JM Single
Ply Membrane Primer (low VOC)

Liquid Applied Flashing: Manufacturer’s single ply liquid and fabric reinforced flashing
system created with a fleece polyester scrim and a two-component polyurethane based
liquid applied flashing material, consisting of a liquid resin and a curing agent. Basis of
design: JM SP Liquid Flashing Resin and JM SP Liquid Flashing Scrim

Liquid Applied Flashing Primer: Manufacturer’s single ply liquid flashing primer. Basis of
design: JM Single Ply Membrane Primer (Low VOC), JM SP Liquid Flashing Concrete
Primer, or JM SP Liquid Flashing Metal and Wood Primer

Seaming Material: Manufacturer's standard 3-inch- (75-mm-) 6-inch- (150-mm-) wide
minimum, butyl splice tape with release film. Basis of design: JM EPDM Seam Tape
Plus

Bonding Adhesive:  Manufacturer's standard solvent-based bonding adhesive for
membrane, and solvent-based bonding adhesive for base flashings. Basis of design: JM
All Season Sprayable Bonding Adhesive

Metal Termination Bars: Manufacturer's standard predrilled stainless-steel or aluminum
bars, with anchors. Basis of design: JM Termination Systems

Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening membrane to substrate, and
acceptable to membrane roofing system manufacturer. Basis of design: High Load
Fasteners and Plates

Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet
flashings, preformed inside and outside corner sheet flashings, termination reglets, T-joint
cover, cover strips, sealants and other accessories. Basis of design: JM EPDM/PVC
Pourable Sealer, JM One-Part Pourable Sealer, JM EPDM Peel & Stick Inside/Outside
Corners, JM EPDM Peel & Stick Pipe Boots, JM EPDM Peel & Stick Pourable Sealer
Pockets, JM EPDM Peel & Stick Sealing Strip, JM EPDM Peel & Stick T-Joint Patch, JM
EPDM Protective Stone Mat, JM EPDM Reinforced Termination Strip with Tape (RTS),
JM EPDM 10" RPS (Reinforced Perimeter Strip), JM EPDM Pre-Taped Curb Flashing,
JM Single Ply LVOC Caulk, JM Weathered Membrane Cleaner, and JM Single Ply
Sealing Mastic
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2.4 EDGE METAL COMPONENTS
A. Expansion Joints: Provide factory fabricated weatherproof, exterior covers for expansion
joint openings consisting of flexible rubber membrane, supported by a closed cell foam to
form flexible bellows, with two metal flanges, adhesively and mechanically combined to
the bellows by a bifurcation process. Provide product manufactured and marketed by
single-source membrane supplier that is included in the No Dollar Limit guarantee. Basis
of design: Expand-O-Flash
B. Coping System: Manufacturer’s factory fabricated coping consisting of a base piece and
a snap-on cap. Provide product manufactured and marketed by single-source membrane
supplier that is included in the No Dollar Limit guarantee. Basis of design: Presto-Lock
Coping
C. Fascia System: Manufacturer’s factory fabricated fascia consisting of a base piece and a
snap-on cover. Provide product manufactured and marketed by single-source membrane
supplier that is included in the No Dollar Limit guarantee. Basis of design: Presto-Tite
Fascia (Single Ply Systems)
D. Metal/Membrane Flashing: Specially designed and manufactured flashing for sealing and
waterproofing. JM EPDM Metal/Membrane Flashing
2.5 WALKWAYS
A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-
textured walkway pads sourced from membrane roofing system manufacturer. Basis of
design: JM EPDM Peel & Stick Walkpads
2.6 COVER BOARD
A. High-Density Polyisocyanurate: ASTM C 1289, Type I, Class 4, Grade 1, High-density
Polyisocyanurate technology bonded in-line to inorganic coated glass facers with greater
than 80 Ibs. of compressive strength. Basis of design: ProtectoR HD
1. Thickness: 1/2 inch (13 mm)
2. R-value: 2.5
2.7 ROOF INSULATION
A. General: Preformed roof insulation boards that comply with requirements and referenced
standards, selected from manufacturer's standard sizes and of thicknesses indicated.
B. Polyisocyanurate Board Insulation: ASTM C 1289, Type I, Class 1, Grade 2 (20 psi),
Basis of design: ENRGY 3
1. Provide insulation package with minimum R Value: R-25 (Average)
2. Provide insulation package in multiple layers.
3. Minimum Long-Term Thermal Resistance (LTTR): 5.7 per inch.
a. Determined in accordance with CAN/ULC S770 at 75°F (24°C)
4, Board size: 48 x 48 inch
5. Board thickness: 6" comprised of one layer of 1/2” coverboard (min R2.5) over
multiple layers of flat boards. Per as-builts, concrete roof deck structure is flat
with sloped lightweight concrete topping.
6. Board Edges: square
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2.8

29

2.10

PART 3

3.1

TAPERED INSULATION

A

Tapered Insulation: ASTM C 1289, Type Il, Class 1 , Grade 2 (20 psi) , provide factory-
tapered insulation boards fabricated to slope of 1/8 inch per 12 inches (1:96), unless
otherwise indicated. Basis of design: Tapered ENRGY 3

Tapered insulation board on flat structure as indicated on drawings, and special
perimeter treatment as noted on drawings.

Provide overlay or underlay crickets at min. twice (2x) running roof slope or 1/4”/1'-0" for
crickets and/or 1/8”/1'-0", 1/4”’/1'-0" or 1/2"/1’-0” tapered material for drain sumps as
indicated on drawings.

Slope roof drain sumps at 1/2"/1'-0" typical, 4’-0” x 4’-0” (1” drop). With elongated sumps
where indicated use 4’ of 1/4"/1'-0" tapered, or 8’ of 1/8”/1’-0” tapered for a total drop of 1”
in sumps, typical.

INSULATION ACCESSORIES

A

General: Roof insulation accessories recommended by insulation manufacturer for
intended use and compatible with membrane roofing.

Provide factory preformed saddles, crickets, tapered edge strips, and other insulation
shapes where indicated for sloping to drain. Fabricate to slopes indicated. Basis of
design: DiamondBack Pre-Cut Crickets, DiamondBack Pre-Cut Miters or Tapered Fesco
Edge Strip

Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FMG 4470, designed for fastening roof insulation to substrate,
and furnished by roofing system manufacturer. Basis of design: UltraFast Fasteners and
Plates

Urethane Adhesive: Manufacturer's two component polyurethane adhesive formulated to
adhere insulation to substrate. Basis of design: JM Two-Part Urethane Insulation
Adhesive (UIA)

Wood Nailer Strips: Comply with requirements in Division 06 Section "Miscellaneous
Rough Carpentry."

ROOFING ACCESSORIES

A. Sealants: As recommended by membrane manufacturer.
B. Roof Drains and Drainage Strainers: Replace all existing roof drains with retrofit drains.
1. Hercules RetroDrain retrofit with U-Flow Seal technology.
a. Size: stem diameter as required to suit application. Field measure.
b. Length: As required to suit application. Field adjustable stem length.
C. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing
system manufacturer.
EXECUTION
EXAMINATION
A. Verify that roof openings and penetrations are in place and set and braced and that roof

drains are securely clamped in place.

Cumberland County Library Renovations
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SECTION 075310 — SINGLE PLY ROOFING - FULLY ADHERED

B.

D.

Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at
penetrations and terminations and that nailers match thicknesses of insulation.

Concrete Decks:

1. Verify that concrete curing compounds that will impair adhesion of roofing
components to roof deck have been removed.
2. Verify that concrete substrate is visibly dry and free of moisture.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A.

D.

Clean and remove from substrate sharp projections, dust, debris, moisture, and other
substances detrimental to roofing installation in accordance with roofing system
manufacturer's written instructions.

Prevent materials from entering and clogging roof drains and conductors and from spilling
or migrating onto surfaces of other construction.

If applicable, prime surface of deck with asphalt primer at a rate recommended by roofing
manufacturer and allow primer to dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.3 RE-ROOF PREPARATION

A.

F.

Remove all roofing membrane, surfacing, coverboards, insulation, fasteners, asphalt,
pitch, adhesives, etc.
1. Do Not remove an area larger than can be re-roofed in one day.

Tear out all base flashings, counterflashings, pitch pans, pipe flashings, vents and like
components necessary for application of new membrane.

Remove abandoned equipment curbs, skylights, smoke hatches, and penetrations.
1. Install decking to match existing as directed by Owner's Representative.

Raise (disconnect by licensed craftsmen, if necessary) all HVAC units and other
equipment supported by curbs to conform with the following:
. Modify curbs as required to provide a minimum 8" base flashing height measured
from the surface of the new membrane to the top of the flashing membrane.

2. Secure of flashing and install new metal counterflashing prior to re-installation of
unit.
3. Perimeter nailers shall be elevated to match elevation of new roof insulation.

Immediately remove all debris from roof surface. Demolished roof system may not be
stored on the roof surface.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.4 INSULATION INSTALLATION

A. Coordinate installation of roof system components so insulation and cover board are not
exposed to precipitation or left exposed at the end of the workday.
B. Comply with roofing system manufacturer's written instructions for installation of roof
insulation and cover board.
Cumberland County Library Renovations Single Ply Roofing - Fully Adhered
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SECTION 075310 — SINGLE PLY ROOFING - FULLY ADHERED

Install tapered insulation under area of roofing to conform to slopes indicated.

Install insulation boards with long joints in a continuous straight line. Joints should be
staggered between rows, abutting edges and ends per manufacturer's written
instructions. Fill gaps exceeding 1/4 inch (6 mm) with like material.

Install 2 or more layers with joints of each succeeding layer staggered from joints of
previous layer a minimum of 6 inches (150 mm) in each direction.

Trim surface of insulation boards where necessary at roof drains so completed surface is
flush and does not restrict flow of water.

Install tapered edge strips at perimeter edges of roof that do not terminate at vertical
surfaces.

Adhered Insulation: Adhere each layer of insulation to substrate as follows:

1. Install each layer in a two-part urethane adhesive according to roofing system
manufacturer’s instruction.
2. Install each layer to resist uplift pressure at corners, perimeter, and field of roof.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.5 COVER BOARD INSTALLATION

A

F.

Coordinate installing membrane roofing system components so cover board is not
exposed to precipitation or left exposed at the end of the workday.

Comply with membrane roofing system manufacturer's written instructions for installing
roof cover board.

Install cover board with long joints in a continuous straight line. Joints should be

staggered between rows, abutting edges and ends per manufacturer's written

instructions. Fill gaps exceeding 1/4 inch (6 mm) with cover board.

1. Cut and fit cover board within 1/4 inch (6 mm) of nailers, projections, and
penetrations.

Trim surface of cover board where necessary at roof drains so completed surface is flush

and does not restrict flow of water.

1. Install tapered edge strips at perimeter edges of roof that do not terminate at
vertical surfaces.

Adhered Cover Board: Adhere cover board to substrate as follows:

1. Install in a two-part urethane adhesive according to roofing system
manufacturer’s instruction.
2. Install to resist uplift pressure at corners, perimeter, and field of roof.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.6 ROOFING MEMBRANE INSTALLATION, GENERAL

A. Install roofing membrane in accordance with roofing system manufacturer's written
instructions, applicable recommendations of the roofing manufacturer and requirements
in this Section.

B. Cooperate with testing and inspecting agencies engaged or required to perform services
for installing roofing system.

Cumberland County Library Renovations Single Ply Roofing - Fully Adhered
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SECTION 075310 — SINGLE PLY ROOFING - FULLY ADHERED

C.

D.

Coordinate installing roofing system so insulation and other components of the roofing

membrane system not permanently exposed are not subjected to precipitation or left

uncovered at the end of the workday or when rain is imminent.

1. Provide tie-offs at end of each day's work to cover exposed roofing membrane
sheets and insulation with a course of coated felt set in roofing cement or hot
roofing asphalt with joints and edges sealed.

2. Complete terminations and base flashings and provide temporary seals to
prevent water from entering completed sections of roofing system.
3. Remove and discard temporary seals before beginning work on adjoining roofing.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.7 ADHERED ROOFING MEMBRANE INSTALLATION

A

J.

Install roofing membrane over area to receive roofing in accordance with membrane
roofing system manufacturer's written instructions.

1. Unroll roofing membrane and allow to relax before installing.
2. Install sheet in accordance with roofing system manufacturer's written
instructions.

Accurately align roofing membrane and maintain uniform side and end laps of minimum
dimensions required by manufacturer. Stagger end laps.

Bonding Adhesive: Apply solvent-based bonding adhesive to substrate and underside of
roofing membrane at rate required by manufacturer and allow to partially dry before
installing roofing membrane. Do not apply bonding adhesive to splice area of roofing
membrane.

Mechanically fasten roofing membrane securely at terminations, penetrations, and
perimeter of roofing.

Apply roofing membrane with side laps shingled with slope of roof deck where possible.

Field Fabricated Seam Installation: Clean and prime both faces of splice areas, apply
splice tape, and firmly roll side and end laps of overlapping roofing membranes according
to manufacturer's written instructions to ensure a watertight seam installation. Apply lap
sealant and seal exposed edges of roofing membrane terminations.

Tape to Tape Installation: Align membrane for appropriate overlap, remove release liners
and firmly roll side and end laps of overlapping roofing membranes according to
manufacturer's written instructions to ensure a watertight seam installation.

Tape to Standard Sheet Installation: Align membrane for appropriate overlap, clean and
prime non-taped face of splice area, remove release liners and firmly roll side and end
laps of overlapping roofing membranes according to manufacturer's written instructions to
ensure a watertight seam installation.

Spread sealant or mastic bed over deck drain flange at deck drains and securely seal
roofing membrane in place with clamping ring.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.8 BASE FLASHING INSTALLATION

A. Install sheet flashings and preformed flashing accessories and adhere to substrates in
accordance with membrane roofing system manufacturer's written instructions.
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SECTION 075310 — SINGLE PLY ROOFING - FULLY ADHERED

3.9

3.10

3.11

B.

Apply solvent-based bonding adhesive at required rate and allow to partially dry. Do not
apply bonding adhesive to seam area of flashing.

Apply single ply liquid applied flashing system per manufacturer’s written instructions.

Flash penetrations and field-formed inside and outside corners with cured or uncured
sheet flashing.

Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.

Terminate and seal top of sheet flashings and mechanically anchor to substrate through
termination bars.

WALKWAY INSTALLATION

A.

Flexible Walkways: Install walkway products in locations indicated. Adhere walkway
products to substrate with compatible adhesive according to roofing system
manufacturer's written instructions.

FIELD QUALITY CONTROL

A

Final Roof Inspection: Arrange for roofing system manufacturer's Registered Roof
Observer (RRO) to inspect roofing installation on completion and submit report to
Architect.

1. Notify Architect or Owner 48 hours in advance of date and time of inspection.

Repair or remove and replace components of roofing system where test results or
inspections indicate that they do not comply with specified requirements.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

PROTECTION AND CLEANING

A

B.

Protect roofing system from damage and wear during remainder of construction period.
Correct deficiencies in or remove roofing system that does not comply with requirements,

repair substrates, and repair or reinstall roofing system to a condition free of damage and
deterioration at time of Substantial Completion and according to warranty requirements.

END OF SECTION
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SECTION 075910 — PREPARATION FOR RE-ROOFING

PART 1

1.1

1.2

1.3

GENERAL
SUMMARY
A. Section includes removal of existing roofing system in preparation for new roof
membrane system.
B. Related Sections:
1. Section 022250 - Minor Demolition for Remodeling.
2. Section 075310 - Single Ply Roofing - Fully Adhered.
3. Section 076200 - Sheet Metal Flashing and Trim.
REFERENCES
A. American Society for Testing and Materials:
1. ASTM C208 - Standard Specification for Cellulosic Fiber Insulating Board.
SYSTEM DESCRIPTION

A. Roof Areas as Indicated: Remove existing roofing attachments, perimeter flashings, base
flashings, counter flashings, vent stack flashings, roofing membrane, insulation.

B. Remove roof mounted mechanical equipment, electrical equipment only as necessary for
new work and restore to original installation as soon as possible. Removal and
reinstallation of rooftop equipment should be coordinated with owner. Even if
disconnection of utilities is not required, verify equipment is de-energized and service is
shut-off prior to removal and/or reinstallation. Upon reactivation or re-energizing of
rooftop equipment, roofer shall confirm unit is re-powered and properly re-secured with
the appropriate gasketed fasteners, min (2) per side or as required to match existing.

14 SUBMITTALS
A. Division 1 - Submittal Procedures: Submittal procedures.
1.5 QUALIFICATIONS
A. Materials Removal Firm: Company specializing in performing Work of this section with
minimum three years’ experience.
1.6 PRE-INSTALLATION MEETINGS
A. Division 1 - Administrative Requirements: Pre-installation meeting.
B. Convene minimum two weeks prior to commencing work of this section.
1.7 ENVIRONMENTAL REQUIREMENTS
A. Division 1 - Product Requirements.
B. Do not remove existing roofing membrane when weather conditions threaten integrity of
building contents or intended continued occupancy.
C. Maintain continuous temporary protection prior to and during installation of new roofing
system to keep building weather tight.
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SECTION 075910 — PREPARATION FOR RE-ROOFING

1.8 SCHEDULING

A. Division 1 - Administrative Requirements: Coordination and project conditions.

B. Schedule Work to coincide with commencement of installation of new roofing system.
1.9 COORDINATION

A. Division 1 - Administrative Requirements: Coordination and project conditions.

B. Remove only a quantity of existing roofing materials as may be replaced with new
materials as weather will permit. Complete removal and replacement with new to be
limited to an area that can be substantially completed each day.

C. Coordinate Work with other affected mechanical and electrical work associated with roof
penetrations.

PART 2 PRODUCTS
2.1 COMPONENTS

A. Temporary Protection: Sheet polyethylene; furnish weights to retain sheeting in position.

PART 3 EXECUTION
3.1 EXAMINATION
A. Division 1 - Administrative Requirements: Coordination and project conditions.
B. Verify existing roof surface is clear and ready for work of this section.
3.2 PREPARATION
A. Sweep roof surface clean of loose matter.
B. Remove loose refuse and dispose offsite.
3.3 EXISTING CONSTRUCTION

A. Fold up metal counter flashings or remove and protect counter flashings where suitable
for reinstallation to permit access to top edge of base flashings.

B. Remove any ballast, scrape roofing gravel from membrane surface without causing
serious damage to membrane felts for ballasted built up roofing assembilies.

C. Remove membrane, flashings, pipe boots, surface mounted blocking, etc.

D. Remove rooftop equipment, curbs as required, etc. Secure and protect as required for
reinstallation. If not reinstalling immediately or by end-of-day, take measures to
structurally cap and weather-proof exposed roof openings until such time as rooftop
equipment may be reinstalled.

E. Remove recovery board, insulation and fasteners, cant strips, blocking.
F. Remove vapor retarder.
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SECTION 075910 — PREPARATION FOR RE-ROOFING

G. Remove damaged deck materials, nailers, blocking, etc. Note: Architect shall be
notified immediately — prior to any damaged deck removal — to allow owner and
architect to ascertain the extent and conditions of damaged decking. Damaged or
degraded nailers should be replaced in-kind, with stainless steel fasteners used
where any portion of the new or existing fastened assembly includes pressure
treated wood.

H. Repair existing concrete deck surface to provide structurally stable working surface free
of contaminants and/or debris which might compromise new roofing system.

3.4 PROTECTION OF INSTALLED CONSTRUCTION

A. Division 1 - Execution Requirements: Protect installed construction.
B. Install temporary protective sheeting over uncovered deck surfaces.
C. Turn sheeting up and over parapets and curbing. Retain sheeting in position with weights

and temporary fasteners.
D. Provide for surface drainage from sheeting to existing drainage facilities.

E. Do not permit traffic over unprotected or repaired deck surface.

END OF SECTION
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SECTION 076200 — SHEET METAL FLASHING AND TRIM

PART 1 GENERAL
1.1 SUMMARY

A. Section includes flashings and counter-flashings, sheet metal roofing and fabricated
sheet metal items.

Counter-flashing over EPDM base flashing.

Counter-flashing at roof mounted equipment and vent stacks.

Cut-in reglets, terminations and related flashings.

Roof edge caps and/or copings of varying widths to suit existing conditions.

PN~

Related Sections:

1. Section 061140 - Wood Blocking and Curbing.

2. Section 075310 - Single Ply Roofing - Fully Adhered.
3. Section 079000 - Joint Sealers.

1.2 REFERENCES
A. American Society for Testing and Materials:
1. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet

and Plate.

B. Federal Specification Unit:
1. FS TT-C-494 - Coating Compound, Bituminous, Solvent Type, Acid Resistant.

C. Sheet Metal and Air Conditioning Contractors:
1. SMACNA - Architectural Sheet Metal Manual.

1.3 SUBMITTALS
A. Division 1 - Submittal Procedures: Submittal procedures.

B. Shop Drawings: Indicate material profile, jointing pattern, jointing details, fastening
methods, flashings, terminations, and installation details.

C. Product Data: Submit data on manufactured components metal types, finishes, and
characteristics.

D. Samples:
1. Submit two samples 6 x 6 inch in size illustrating metal finish color.

1.4 QUALIFICATIONS

A. Installer: Company specializing in sheet metal work with a minimum of three years’
experience.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Division 1 - Product Requirements: Product storage and handling requirements.

B. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.
Slope metal sheets to ensure drainage.

C. Prevent contact with materials causing discoloration or staining.
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SECTION 076200 — SHEET METAL FLASHING AND TRIM

1.6 COORDINATION
A. Division 1 - Administrative Requirements: Coordination and project conditions.
B. Coordinate with Work of Section 079000 for installing recessed flashing reglets.
PART 2 PRODUCTS
2.1 SHEET METAL FLASHING AND TRIM
A. Manufacturers:
1. ATAS.
2. Hickman.
3. Firestone.
4, Or approved equal.

B. Aluminum Sheet for Exposed Applications: ASTM B209 alloy, alloy and temper as
required for application and finish; 0.040 inch; color to match existing metal copings.

C. Aluminum Sheet for concealed applications: ASTM B209; 6063-T2 Alloy, minimum .032-
inch thick; mill finish.

D. Aluminum coil stock for miscellaneous trim: ASTM B209 Aluminum Alloy: minimum .040
inch thick; mill plain finish, shop pre-coated with baked on enamel, color to match existing
metal copings and/or natural aluminum finish as applicable.

2.2 ACCESSORIES

A. Fasteners: Same material and finish as flashing metal, with soft neoprene washers.

B. Slip Sheet: Rosin sized building paper.

C. Sealant: specified in Section 079000.

2.3 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Fabricate cleats of same material as sheet metal, interlocking with sheet.

C. Form pieces in longest possible lengths.

D. Hem exposed edges on underside 1/2 inch; miter and seam corners.

E. Form material with flat lock seams, except where otherwise indicated. At moving joints,
use sealed lapped, seams. Use butt joints with continuous splice backer material at
coping joints. Provide foam filler blocks along mid-line of parapet under coping to support
sheet free from sag. Provide continuous support for width of parapet at all splices in
coping.

F. Fabricate corners from one piece with minimum 18-inch long legs; seam for rigidity, seal
with sealant.

G. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form
drip.
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PART 3 EXECUTION
3.1 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set,
reglets in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.2 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.
B. Install surface mounted reglets to lines and levels. Seal top of reglets with sealant.
C. Paint concealed metal surfaces with protective backing paint to minimum dry film

thickness of 15 mil.
3.3 INSTALLATION
A. Conform details to SMACNA manual

B. Insert flashings into reglets to form tight fit. Secure in place with lead wedges. Pack
remaining spaces with lead wool. Seal flashings into reglets with sealant.

C. Secure flashings in place using concealed fasteners.
D. Apply plastic cement compound between metal flashings and felt flashings.
E. Fit flashings tight in place. Make corners square, surfaces true and straight in planes, and

lines accurate to profiles.
F. Seal metal joints watertight.

G. Apply protective backing or utilize protective slip sheeting on surfaces in contact with
dissimilar materials.

3.4 FIELD QUALITY CONTROL

A. Provide Roof Inspection report from Manufacturer’s Inspection Services to certify
acceptance and/or correction of all conditions and certification of acceptable
workmanship as well as warranty coverage compliance.

1. Deliver Manufacturer’s roofing inspection report to Architect within 3-days of
roofing inspection.

B. Section 014000 - Quality Control: Inspection will involve surveillance of Work during
installation to ascertain compliance with specified requirements.

END OF SECTION
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SECTION 078443 — JOINT FIRESTOPPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Fireproof firestopping and firesafing materials and accessories.
2. Firesafing of penetrations in new and existing wall assemblies.
B. Related Sections:
1. Division 09 Section — Gypsum Board Systems
2. Division 22 — Plumbing.
3. Division 23 — HVAC.
4. Division 26 — Electrical.
1.2 REFERENCES
A. American Society for Testing and Materials:
1. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials.
2. ASTM E119 - Method for Fire Tests of Building Construction and Materials.
3. ASTM E814 - Test Method of Fire Tests of Through Penetration Firestops.
4, ASTM E1966 - Test Method for Use in Joint Systems.
B. Factory Mutual: FM - Fire Hazard Classifications.
C. Underwriters Laboratories:
1. UL - Fire Hazard Classifications.
2. UL 263 - Fire Tests of Building Construction and Materials.
3. UL 723 - Test for Surface Burning Characteristics of Building Materials.
4, UL 1479 - Fire Tests of Through-Penetration Firestops.
D. Warnock Hersey: WH - Certification Listings.
1.3 DEFINITION
A. Firestopping (Firesafing): A sealing or stuffing material or assembly placed in spaces between
building materials to arrest the movement of smoke, heat, gases, or fire through wall or floor
openings.
14 SYSTEM DESCRIPTION
A. Firestopping Materials: ASTM E119 and ASTM E814 to achieve a fire rating as noted on
Drawings.
B. Firestop all interruptions to fire rated assemblies, materials and components.
1.5 SUBMITTALS
A. Submit under provisions of Division 1 - General Requirements: Submittals.
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SECTION 078443 — JOINT FIRESTOPPING

B.

C.

D.

1.6

A.

B.

1.7

A.

1.8

A.

B.

C.

Product Data: Provide data on product characteristics, performance and limitation criteria.
Manufacturer's Installation Instructions: Indicate preparation and installation instructions.

Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the products specified in this section with
minimum three years’ experience.

Applicator: Company specializing in performing the work of this section with minimum three years’
experience.
REGULATORY REQUIREMENTS

Conform to applicable code for fire resistance ratings and surface burning characteristics.

ENVIRONMENTAL REQUIREMENTS

Do not apply materials when temperature of substrate material and ambient air is below 60
degrees F.

Maintain this minimum temperature before, during, and for 3 days after installation of materials.

Provide ventilation in areas to receive solvent cured materials.

PART 2 - PRODUCTS

21 FIRE-SAFING SYSTEM
A. Manufacturers:
1. Grace Construction Products
2. United States Gypsum Co.
3. Or approved equal.
B. Products:
1. Fire-safing Insulation:
a. High-melt mineral-fiber fire-safing insulation.
b. ASTM C665, Type I.
C. Nominal density: 4.0 pounds/cubic foot.
d. Thermafiber, as manufactured by United States Gypsum Co., or approved equal.
2. Fire-safing Compound:
a. Vinyl-type compound.
b. Firecode Compound, as manufactured by United States Gypsum Co., or approved
equal.
C. Density: 74.8 pounds/cubic foot.
d. Shrinkage: 5% maximum.
e. Surface burning characteristics:
1) Flame spread: 0.
2) Smoke developed: 0.
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SECTION 078443 — JOINT FIRESTOPPING

22

A.

B.

C.

2.3

A

ACCESSORIES
Primer: Type recommended by firestopping manufacturer for specific substrate surfaces.

Installation Accessories: Galvanized steel safing impaling clips and other devices required to
position and retain materials in place.

Water: Clean and potable.

FINISHES

Thermafiber Safing: Regular color, unfaced.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify openings are ready to receive the work of this section.
3.2 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter which may affect
bond of firestopping material.

B. Remove incompatible materials which may affect bond.

3.3 APPLICATION - SAFING INSULATION

A. Safing insulation to be nominal 4" thick; install safing insulation recessed a minimum of 1" from
the surface of the assembly. Provide minimum 1" thick layer of fill material (Firecode Compound).

B. Cut safing 2" wider than opening to ensure compression fit. Friction fit in the safe-off area to be
protected.

C. For poke-through penetrations, install safing insulation in opening. Compress or install on wire
hangers in all floor slab openings, to seal completely around telephone cables, ducts, piping or
other utilities.

3.4 APPLICATION - FIRECODE COMPOUND

A. Mix compound in accordance with manufacturer’s instructions.

B. Apply compound to a minimum of 1-inch thickness on top of safing insulation. Ensure that
compound is in contact with all surfaces and that entire opening is filled with safing and
compound.

C. For poke-through penetrations, trowel compound and work into penetrating opening.
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3.5 CLEANING

A. Clean Work under provisions of Division 1 - General Requirements: Final Cleaning.

3.6 PROTECTION OF FINISHED WORK

A. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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SECTION 079000 - JOINT SEALERS

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. Preparing substrate surfaces.
2. Sealant and joint backing.
B. Related Sections:
1. Division 09 Section - Gypsum Board Systems
1.3 REFERENCES
A.  ASTM C790 - Use of Latex Sealing Compounds.
B.  ASTM C804 - Use of Solvent-Release Type Sealants.
C. ASTM C834 - Latex Sealing Compounds.
D. ASTM C919 - Use of Sealants in Acoustical Applications.
E. ASTM C920 - Elastomeric Joint Sealants.
F. ASTM D1056 - Flexible Cellular Materials - Sponge or Expanded Rubber.
G. ASTM D1565 - Flexible Cellular Materials - Vinyl Chloride Polymers and Copolymers (Open-
Cell Foam).
H. SWRI (Sealant, Waterproofing and Restoration Institute) - Sealant and Caulking Guide
Specification.
1.4 SUBMITTALS
A.  Submit under provisions of Division 1 - General Requirements.
B. Product Data: Provide data indicating sealant chemical characteristics, performance criteria,
substrate preparation, limitations, and color availability.
C. Samples: Submit two samples, illustrating sealant colors for selection.
D. Manufacturer's Installation Instructions: Indicate special procedures, surface preparation, and
perimeter conditions requiring special attention.
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1.5

A.

1.6

1.7

1.8

QUALITY ASSURANCE

Perform work in accordance with sealant manufacturer's requirements for preparation of surfaces
and material installation instructions.

Maintain one copy of each document on site.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the products specified in this section with
minimum three years documented experience.

Applicator: Company specializing in performing the work of this section with minimum three years
documented experience and approved by manufacturer.

ENVIRONMENTAL REQUIREMENTS

Maintain temperature and humidity recommended by the sealant manufacturer during and after
installation.

COORDINATION
Coordinate work under provisions of Division 1 - General Requirements.

Coordinate the work with all sections referencing this section.

WARRANTY
Provide five year warranty under provisions of Division 1 - General Requirements.

Warranty: Include coverage for installed sealants and accessories which fail to achieve air tight
seal, water tight seal, and exhibit loss of adhesion or cohesion, or do not cure.

PART 2 - PRODUCTS

2.1 SEALANTS
Location Type Color
Doors and windows to | Silicone: GE  Silliglaze | To match frames
masonry #N2501
Under thresholds Butyl rubber Black
Cumberland County Library Renovations Joint Sealers
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22

A.

B.

C.

D.

Fire stop One part silicone elastomer | Gray
(Dow Corning Fire Stop
Sealant)
Ceramic tile Silicone, fungus resistant To match grout

Flashings to masonry | One  part  thermoplastic, | Standard color range
(exterior) elastomeric sealant (Tremco
#830)

ACCESSORIES
Primer: Non-staining type, recommended by sealant manufacturer to suit application.

Joint Cleaner: Non-corrosive and non-staining type, recommended by sealant manufacturer;
compatible with joint forming materials.

Joint Backing: ASTM D1056; round, closed foam rod; oversized 30 to 50 percent larger than
joint width.

Bond Breaker: Pressure sensitive tape recommended by sealant manufacturer to suit application.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verify that substrate surfaces and joint openings are ready to receive work.
B.  Verify that joint backing and release tapes are compatible with sealant.
32 PREPARATION
A.  Remove loose materials and foreign matter which might impair adhesion of sealant.
B.  Clean and prime joints in accordance with manufacturer's instructions.
C.  Perform preparation in accordance with manufacturer's instructions.
D.  Protect elements surrounding the work of this section from damage or disfiguration.
33 INSTALLATION
A.  Install sealant in accordance with manufacturer's instructions.
Cumberland County Library Renovations Joint Sealers
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34

B.
C.
D

=2

Measure joint dimensions and size materials to achieve required 2:1 width/depth ratios.
Install joint backing to achieve a neck dimension no greater than 1/3 of the joint width.
Install bond breaker where joint backing is not used.

Install sealant free of air pockets, foreign embedded matter, ridges, and sags.

Apply sealant within recommended application temperature ranges. Consult manufacturer when
sealant cannot be applied within these temperature ranges.

Tool joints concave.

CLEANING
Clean work under provisions of Division 1 - General Requirements.

Clean adjacent soiled surfaces.

PROTECTION OF FINISHED WORK
Protect finished installation under provisions of Division 1 - General Requirements.

Protect sealants until cured.

END OF SECTION
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SECTION 080671 — DOOR HARDWARE SCHEDULE

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

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

SUMMARY

This Section references specification sections relating to commercial door hardware for the
following:

1. Swinging doors.
2. Sliding Doors.
3. Other doors to the extent indicated.

Commercial door hardware includes, but is not necessarily limited to, the following:

1. Mechanical door hardware.
. Electromechanical and access control door hardware.
3. Electromechanical and access control door hardware power supplies, back-ups and surge
protection.
4. Automatic operators.
5. Cylinders specified for doors in other sections.

Related Sections:
1. Division 08 Section “Door Hardware”.

Codes and References: Comply with the version year adopted by the Authority Having
Jurisdiction.

ANSI A117.1 - Accessible and Usable Buildings and Facilities.
ICC/IBC - International Building Code.

NFPA 70 - National Electrical Code.

NFPA 80 - Fire Doors and Windows.

NFPA 101 - Life Safety Code.

NFPA 105 - Installation of Smoke Door Assemblies.

State Building Codes, Local Amendments.

NNk WD —

Standards: Reference Related Sections for requirements regarding compliance with applicable
industry standards.

SUBMITTALS

Product Data: Manufacturer's product data sheets including installation details, material
descriptions, dimensions of individual components and profiles, operational descriptions and
finishes.

Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door
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1.4

Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand,
function, and finish of door hardware.

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and
Format for the Hardware Schedule.”

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating
complete designations of every item required for each door or opening. Organize door
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals
that do not follow the same format and order as the Door Hardware Sets will be rejected
and subject to resubmission.

3. Content: Include the following information:
a. Type, style, function, size, label, hand, and finish of each door hardware item.
b. Manufacturer of each item.
C. Fastenings and other pertinent information.
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans
and in door and frame schedule.
e. Explanation of abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for door hardware.
g. Door and frame sizes and materials.
4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date,

particularly where approval of the Door Hardware Schedule must precede fabrication of
other work that is critical in the Project construction schedule. Include Product Data,
Samples, Shop Drawings of other work affected by door hardware, and other information
essential to the coordinated review of the Door Hardware Schedule.

Keying Schedule: Prepared under the supervision of the Owner, separate schedule detailing final
keying instructions for locksets and cylinders in writing. Include keying system explanation, door
numbers, key set symbols, hardware set numbers and special instructions. Owner to approve
submitted keying schedule prior to the ordering of permanent cylinders.

Product Test Reports: Indicating compliance with cycle testing requirements, based on
evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified
independent testing agency.

Operating and Maintenance Manuals: Provide manufacturers operating and maintenance
manuals for each item comprising the complete door hardware installation in quantity as required
in Division 01, Closeout Submittals. The manual to include the name, address, and contact
information of the manufacturers providing the hardware and their nearest service
representatives. The final copies delivered after completion of the installation test to include "as
built" modifications made during installation, checkout, and acceptance.

Warranties and Maintenance: Special warranties and maintenance agreements specified in the
Related Sections.

DELIVERY, STORAGE, AND HANDLING

Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware
delivered to Project site. Do not store electronic access control hardware, software or accessories
at Project site without prior authorization.
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B.

C.

1.5

A.

1.6

A.

Tag each item or package separately with identification related to the final Door Hardware
Schedule, and include basic installation instructions with each item or package.

Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and
related accessories directly to Owner via registered mail or overnight package service.
Instructions for delivery to the Owner shall be established at the "Keying Conference".

WARRANTY

General Warranty: Reference Division 01, General Requirements. Special warranties specified in
this Article shall not deprive Owner of other rights Owner may have under other provisions of the
Contract Documents and shall be in addition to, and run concurrent with, other warranties made
by Contractor under requirements of the Contract Documents.

MAINTENANCE SERVICE

Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance
instructions as needed for Owner's continued adjustment, maintenance, and removal and
replacement of door hardware.

PART 2 - PRODUCTS

2.1

A.

SCHEDULED DOOR HARDWARE

Refer to “PART 3 — EXECUTION?” for required specification sections.

PART 3 - EXECUTION

3.1

A.

B.

DOOR HARDWARE SETS

The door hardware sets represent the design intent and direction of the owner and architect. They
are a guideline only and should not be considered a detailed hardware schedule. Discrepancies,
conflicting hardware and missing items should be brought to the attention of the architect with
corrections made prior to the bidding process. Omitted items not included in a hardware set
should be scheduled with the appropriate additional hardware required for proper application and
functionality.

1. Quantities listed are for each pair of doors, or for each single door.
2. The supplier is responsible for handing and sizing all products.

3. Where multiple options for a piece of hardware are given in a single line item, the supplier
shall provide the appropriate application for the opening.

4, At existing openings with new hardware the supplier shall field inspect existing conditions
prior to the submittal stage to verify the specified hardware will work as required. Provide
alternate solutions and proposals as needed.

Products listed in the hardware sets shall be supplied by and in accordance with the requirements
described in the specification section as noted for each item.
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1. Section 08 71 00 — Door Hardware.
2. Section 28 15 00 — Access Control Hardware Devices.

C. Manufacturer's Abbreviations:

. MK - McKinney
. PE - Pemko

. RO - Rockwood
. SA - SARGENT
. RF - Rixson

. OT - Other

. SU - Securitron

NOoO O WN -

END OF SECTION
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SECTION 081120 — STANDARD STEEL FRAMES

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.

Rated and non-rated steel frames.

B. Related Sections:
1. Division 06 Section — Carpentry Work.
2. Division 08 Section — Wood Doors.
3. Division 08 Section — Door Hardware.
4. Division 09 Section — Gypsum Board Systems.
5. Division 09 Section — Painting.

1.3 REFERENCES

A. ASTM American National Standards Institute:

1.

ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible to and Usable
by Physically Handicapped People.

2. ANSI-A250.4-1994 Test Procedure and Acceptance Criteria for Physical Endurance, Steel
Doors and Frames.

3. ANSI-A250.8 /SDI-100-98 Recommended Specifications for Standard Steel Doors and
Frames.

4, ANSI-A250.10 Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces
for Steel Doors and Frames.

5. ANSI-A250.11-2001 -Recommended Erection Instructions for Steel Frames.

6. ANSI/SDI-100 - Standard Steel Doors and Frames.

B. American Society for Testing and Materials:

1. ASTM-A366-95A - Specification for Steel, Sheet, Carbon, Cold-Rolled, Commercial Quality

2. ASTM-A568-95 -Specification for Steel, Sheet, Carbon, and High-Strength, Low-
Alloy, Hot-Rolled and Cold-Rolled

3. ASTM-A 569-91A - Specification for Steel, Carbon, (0.15 Maximum Percent), Hot-Rolled
Sheet and Strip Commercial Quality

4, ASTM-A924-95 - General Requirements for Steel Sheet, Metallic Coated by the Hot-Dip
Process

5. ASTM-A620- Specifications for Steel, Sheet, Carbon, Drawing Quality, Special Killed, Cold

Rolled (for embossed panels)

C. DHI - Door Hardware Institute: The Installation of Commercial Steel Doors and Steel Frames,
Insulated Steel Doors in Wood Frames and Builder's Hardware.
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1.4

A.

B.

C.

D.

1.5

A.

1.6

A.

1.7

A.

B.

1.8

A.

1.9

A

SUBMITTALS

Product Data: Indicate frame configuration, anchor types and spacings, location of cut-outs for
hardware, reinforcement.

Shop Drawings: Indicate frame elevations and sections, reinforcement, materials, gages, and
finishes.

Manufacturer's Installation Instructions: Indicate special installation instructions.

Manufacturer's Certificate: Certify that Products meet or exceed specified requirements.

QUALITY ASSURANCE

Conform to requirements of ANSI/SDI-100 and ANSI A117.1.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the Products specified in this section with
minimum three years documented experience.

DELIVERY, STORAGE, AND HANDLING

Deliver frames cardboard wrapped, crated, palletized or otherwise protected during transit and
site storage.

Inspect frames upon delivery for damage. Minor damages may be repaired provided refinished

items are equal in all respects to new work and accepted by the Architect. Otherwise remove and
replace damaged items.

FIELD MEASUREMENTS

Verify that field measurements are as indicated on shop drawings.

COORDINATION

Coordinate the work with frame opening construction, door and hardware installation.

PART 2 - PRODUCTS

2.1

A.

STANDARD STEEL FRAMES

Acceptable manufacturers providing the products supplied comply with this specification:
1. Republic Builders Products Corp.

2. Galaxy Metal Products LLC.

3. Or approved equal.
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2.2

B.

A.

B.

C.

D.

Materials:

1. Steel requirements: all frames in interior masonry walls to be manufactured of commercial
quality, stretcher leveled flatness, cold rolled steel per ASTM-A-366 and A-568 general
requirements or galvannealed to 'A-60" minimum coating weight standard per ASTM-A924.
Internal reinforcing may be manufactured of hot rolled pickled and oiled steel per ASTM-
A569 except where required to match galvannealing of respective door faces.

2. Coating Materials, primer, use manufacturer's standard rust inhibiting primer conforming to
ANSI-A-250.10. Prime all frames in accordance with this standard.

FABRICATION

General

1. Fabricate all frames in accordance with ANSI-A250.8/SDI-100-1998 except where more
stringent requirements are specified.

2. Supply frames manufactured by one (1) of the acceptable manufacturers listed in this
specification, provided the product they supply conforms to all aspects of this specification.

3.

Frames:

1. Construction: 16 ga. cold rolled steel at interior locations.

2. All frames set in masonry walls are to be face welded, ground smooth, and shop or factory
re-primed at the welded area.

3. Provide temporary shipping bars to help protect from damage during transit and handling.

4, Temporary shipping bars to be removed before setting frames.

5. All welds on frames to be flush with neatly mitered or butted material cuts.

6. Prepare frame for silencers. Provide three single silencers for single doors on strike side.

Frame Anchors:

1. All frame jamb anchors to be provided; one each jamb per 30 inches of frame height or
fraction thereof
2. Floor anchors: Vertically adjustable:
a. Floor anchors to be screw adjustable prior to permanent installation so as to provide
the ability to plumb frame without the use of shims under jambs.
b. Fabricate anchors to receive 2 fasteners per jamb.

Preparation for Hardware:

1. Reinforcement: Reinforce components for hardware installation in accordance with SDI-
107.

2. All hinge reinforcements in frames to be 7 ga. securely welded to the frame rabbet.

3. Punch single leaf frames to receive three (3) silencers.

4. Factory prepared hardware locations to be in accordance with "Recommended Locations

for Builders' Hardware for Standard Steel Doors and Frames", as adopted by The Steel
Door Institute.

5. Supply welded-in steel mortar guards at all hardware cutouts in frames built into masonry
or grouted in full.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify that opening sizes and tolerances are acceptable.
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3.2

3.3

3.4

FRAME INSTALLATION

Surface Cleaning of Joints: Set all frames in accordance with ANSI-A250.11, ANSI/SDI-100 and
manufacturer=s instructions.

Coordinate with masonry wall construction for anchor placement.

Set welded frames in position prior to beginning partition work. Brace frames until permanent
anchors are set.

Set anchors for frames as work progresses. Install anchors at hinge and strike levels.

Use temporary setting spreaders at all locations. Use intermediate spreaders to assure proper
door clearances and header braces for grouted frames.

Install frames in prepared openings in concrete and masonry walls using countersunk bolts and
expansion shields.

ERECTION TOLERANCES

General: Maximum Diagonal Distortion: 1/16 inch measured with straight edges, crossed corner
to corner.

ADJUSTMENT AND CLEANING

Remove dirt and excess sealants, mortar or glazing compounds from exposed surfaces.

Adjust moving parts for smooth operation. Use shims if necessary, to allow for proper closing.

Fill all dents, holes, etc. with metal filler. Sand smooth and flush with adjacent surfaces -
Reprime/paint to match finish.

END OF SECTION 081120
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SECTION 082110 — WOOD DOORS

PART 1 - GENERAL

1.1

A.

1.2

1.3

o O

m

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:
1. Flush wood doors, rated and non-rated.

Related Sections:
1. Division 06 Section — Carpentry Work.

2. Division 08 Section — Standard Steel Frames.
3. Division 08 Section — Door Hardware.
REFERENCES

ANSI/HPMA HP - Hardwood and Decorative Plywood.

ASTM E413 - Classification for Determination of Sound Transmission Class.

AWI - Quality Standards of the Architectural Woodwork Institute.
NFPA 80 - Fire doors and windows.
UL 10B Fire tests of door accessories.

Warnock Hersey - Certification listings for fire doors.

SUBMITTALS

Submit under provisions of Division 1 - General Requirements.

Shop Drawings: lllustrate door opening criteria, elevations, sizes, types, swings, undercuts

required, identify cutouts for hardware, glazing, etc.

Product Data: Indicate door core materials and construction; veneer species, type and

characteristics; and factory machining criteria.

Samples: Submit two samples of door veneer, 4 x 4 inch in size illustrating wood grain, stain

color, and sheen.

Manufacturer's Installation Instructions: Indicate special installation instructions.

Cumberland County Library Renovations
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SECTION 082110 — WOOD DOORS

1.5

A.

B.

1.6

A.

1.7

A

B.

C.

1.8

A.

1.9

A

B.

1.10

A.

B.

QUALITY ASSURANCE
Perform work in accordance with AWI Quality Standard Section 1300, Premium Grade.

Finish doors in accordance with AWI Quality Standard Section 1500.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the Products specified in this section with
minimum three years documented experience.

DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect, and handle products to site under provisions of Division 1 - General
Requirements.

Package, deliver, and store doors in accordance with AWI Section 1300.

Protect doors with resilient packaging sealed with heat shrunk plastic. Do not store in damp or
wet areas; or in areas where sunlight might bleach veneer. Seal top and bottom edges if stored
more than one week. Break seal on-site to permit ventilation.

FIELD MEASUREMENTS

Verify that field measurements are as indicated on shop drawings.

COORDINATION
Coordinate work under provisions of Division 1 - General Requirements.

Coordinate the work with door opening construction, door frame and door hardware installation.

WARRANTY
Provide warranty under provisions of Division 1 - General Requirements.

Include lifetime warranty coverage for delamination of veneer, warping beyond specified
installation tolerances, defective materials, and telegraphing core construction.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Acceptable manufacturers providing the products supplied comply with this specification:
1. VT Industries.

2. Pioneer Industries

3. Or approved equal.
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22

2.3

24

25

26

A.

B.

A

A.

A.

DOOR TYPES

Flush Interior Doors: 1-3/4" thick; solid core and hollow core construction; rated and non-rated.
Flush Interior Doors with Glazing: 1-3/4” thick; solid core construction with factory cut openings
as per Drawings, rated and non-rated.

DOOR CONSTRUCTION

Solid non-rated and fire rated core: AWI Section 1300.

1. Non-Rated: SRC-Stile and rail, particle core bonded to stiles and rails.

2. Rated: Stile and rail, mineral core; label as per schedule.

DOOR FACING

A.Veneer Facing: AWI Custom quality premium white birch, rotary sliced; pre-finished from
manufacturer’s standard selection to be selected by Architect.

ADHESIVE

Facing Adhesive: Type Il - water resistant.

FABRICATION
Fabricate non-rated doors in accordance with AWI Quality Standards requirements.

Fabricate fire rated doors in accordance with AWI Quality Standards and to UL requirements.
Attach fire rating label to door.

Provide lock blocks at lock edge and top of door for closer and hardware reinforcement.

Vertical Exposed Edge of Stiles: Of same species as veneer facing. Hardwood for transparent
finish facing.

Fit door edge trim to edge of stiles after applying veneer facing.
Bond edge banding to cores.
Factory machine doors for finish hardware in accordance with hardware requirements and

dimensions. Do not machine for surface hardware. Coordinate paragraphs in this article with
Joint-Sealant Schedule in Part 3.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify that opening sizes and tolerances are acceptable.
Cumberland County Library Renovations Wood Doors
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3.2

3.3

3.5

o 0O

m

Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or

alignment.

INSTALLATION

Install doors in accordance with AWI Quality Standards.

Trim door width by cutting equally on both jamb edges.

Trim door height by cutting bottom edges to a maximum of 3/4 inch.
Pilot drill screw and bolt holes.

Machine cut for hardware. Core for handsets and cylinders.

Coordinate installation of doors with installation of frames.

TOLERANCES

Conform to AWI requirements for fit and clearance tolerances.

Conform to AWI Section 1300 requirements for maximum diagonal distortion.

ADJUSTING
Adjust work under provisions of Division 1 - General Requirements.

Adjust door for smooth and balanced door movement.

3.5 SCHEDULE

See Drawings.

END OF SECTION
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SECTION 084113 - ALUMINUM ENTRANCES AND STOREFRONTS

PART 1 - GENERAL
11 SUMMARY
A. Section Includes:
1. Storefront frames.

2. Perimeter sealant.

B. Related Sections

1. Division 07 Section - Joint Sealers

2. Division 08 Section — Glazing

3. Division 08 Section - Aluminum-Framed Entrances and Storefronts.
1.2 REFERENCES

A. AAMA - Metal Curtain Wall, Window, Store Front and Entrance - Guide Specifications Manual.

B. AAMA - Curtain Wall Manual #10 - Care and Handling of Architectural Aluminum from Shop to
Site.

C. AAMA 606.1 - Specifications and Inspection Methods for Integral Color Anodic Finishes for
Architectural Aluminum.

D. AAMA 605.2-92 - Specifications for High Performance Organic Coatings on Architectural
Extrusions and Panels.

E. AAMA SFM-1 - Aluminum Storefront and Entrance Manual.
F. ANSI A117.1 - Safety Standards for the Handicapped.
G. ANSI/ASTM E283 - Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors.

H. ANSI/ASTM E330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference.

l. ANSI/ASTM E331 - Test Method for Water Penetration of Exterior Windows, Curtain Walls, and
Doors by Uniform Static Air Pressure Difference.

1.3 SYSTEM DESCRIPTION

A. Aluminum entrance and storefront system includes tubular aluminum sections, doors, shop
fabricated, factory pre-finished, related flashings, anchorage and attachment devices.

14 PERFORMANCE REQUIREMENTS
A. Design and size components to withstand dead and live loads caused by positive and negative
wind pressure acting normal to plane of wall as measured in accordance with ANSI/ASTM
E330.
B. Limit mullion deflection to flexure limit of glass L/175; with full recovery of glazing materials.
C. System to accommodate, without damage to components or deterioration of seals, movement

within system, movement between system and peripheral construction, dynamic loading and
release of loads, deflection of structural support framing.

Cumberland County Library Renovations Aluminum Entrances and Storefronts
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SECTION 084113 - ALUMINUM ENTRANCES AND STOREFRONTS

D. Limit air leakage through assembly to 0.06 cfm/min/sq ft of wall area, measured at a reference
differential pressure across assembly of 6.24 psf as measured in accordance with AAMA 501
and ANSI/ASTM E283.

E. Water Leakage: None, when measured in accordance with AAMA 501 with a test pressure
difference of 15 Ibf/sq ft.

F. Maintain continuous air and vapor barrier throughout assembly, primarily in line with pane of
glass and heel bead of glazing compound.

G. System to provide for expansion and contraction within system components caused by a cycling
temperature range of 170 degrees F over a 12-hour period without causing detrimental effect to
system components.

H. Drain water entering joints, condensation occurring in glazing channels, or migrating moisture
occurring within system, to the exterior by a weep drainage network.

1.5 SUBMITTALS

A. Submit under provisions of Division 1 - General Requirements.

B. Shop Drawings: Indicate system dimensions, framed opening requirements and tolerances,
affected related work and expansion and contraction joint location and details.

C. Product Data: Provide component dimensions, describe components within assembly,
anchorage and fasteners, glass door hardware, and internal drainage details.

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with AAMA SFM-1 and AAMA - Metal Curtain Wall, Window, Store
Front and Entrance - Guide Specifications Manual.

B. Conform to requirements of ANSI A117.1.

1.7 QUALIFICATIONS

A. Manufacturer and Installer: Company specializing in manufacturing aluminum glazing systems

with minimum three years documented experience.
1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect and handle products to site under provisions of Division 1 - General
Requirements.

B. Handle work of this section in accordance with AAMA - Curtain Wall Manual #10.

C. Protect pre-finished aluminum surfaces with wrapping or stripable coating. Do not use adhesive
papers or sprayed coatings which bond when exposed to sunlight or weather.

1.9 ENVIRONMENTAL REQUIREMENTS

A. Do not install sealants when ambient temperature is less than 40 degrees F during and 48
hours after installation.

Cumberland County Library Renovations Aluminum Entrances and Storefronts
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1.10

A.

1.1

A.

1.12

A

B.

FIELD MEASUREMENTS

Verify that field measurements are as indicated on shop drawings.
COORDINATION

Coordinate Work under provisions of Division 1 - General Requirements.
WARRANTY

Provide three-year warranty under provisions of Division 1 - General Requirements.

Warranty: Include coverage for complete system for failure to meet specified requirements.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. YKK YES 45 TU Thermally Broken Center Set Commercial Storefront System; Series 50D Wide
Stile Doors.
B. Accessories: As specified.
C. Substitutions: Under provisions of Division 1 - General Requirements.
22 MATERIALS
A. Extruded Aluminum: ANSI/ASTM B221.
B. Sheet Aluminum: ANSI/ASTM B209.
C. Fasteners: Stainless steel.
23 COMPONENTS (DOORS & FRAME) — EXTERIOR
A. Frame: 2" x 4 1/2" nominal; thermally broken; flush glazing stops; internal weep drainage
system.
B. Intermediate mullion: 2"x 4 1/2" nominal, thermally broken, flush glazing stops.
C. High Performance Sill Flashing: Compatible with system.
D. Base: sidelight base; non-thermally broken, 2" x 4 1/2" nominal.
E. Doors: 1-3/4 inches thick, 32 inch wide top rail, 5 inch wide vertical stiles, 12 inch ADA base
bottom rail; beveled glazing stops.
F. Flashings: .040 inch minimum, aluminum, finish to match mullion sections where exposed.
G. Storefront and Door Finish: Fluropon Architectural Coating; color as selected by Architect from
manufacturer’s full color range.
H. Heavy Wall Mullion: 2" x 4 1/2" nominal; thermally broken; locations as required by system
manufacturer.
Cumberland County Library Renovations Aluminum Entrances and Storefronts
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l. Thermal Flat Filler: Compatible with system.

J. Strap Anchor: Compatible with system.
24 GLASS AND GLAZING MATERIALS

A. Glass and Glazing Materials: As specified in Section 088000 or as described above.

B. SEALANT MATERIALS

C. Sealant and Backing Materials: As specified in Section 079000.
25 HARDWARE

A. See Hardware Schedule - Section 087100 for all door hardware sets or as described above.
2.6 FABRICATION

A. Fabricate components with minimum clearances and shim spacing around perimeter of
assembly yet enabling installation and dynamic movement of perimeter seal.

B. Accurately fit and secure joints and corners. Make joints flush, hairline, and weatherproof.
C. Prepare components to receive anchor devices. Fabricate anchors.
D

Arrange fasteners and attachments to conceal from view.

E. Prepare components with internal reinforcement for door hardware.
F. Reinforce framing members as required for imposed loads.
2.7 FINISHES

A. Finish coatings: Conform to AAMA 2605-02, Fluropon Architectural Coating; 70% fluoropolymer
(Hylar 5000 or Kynar 500); color as selected by Architect from manufacturer’s full color range.

B. Concealed Steel Items: Galvanized in accordance with ANSI/ASTM A386 to 2.0 oz/sq ft.

C. Apply one coat of bituminous paint to concealed aluminum surfaces in contact with cementitious
or dissimilar materials.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify site opening conditions under provisions of Division 1 - General Requirements.
B. Verify dimensions, tolerances, and method of attachment with other work.

C. Verify wall openings and adjoining air and vapor seal materials are ready to receive work of this

Section.
3.2 INSTALLATION
Cumberland County Library Renovations Aluminum Entrances and Storefronts
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3.3

3.5

3.6

A.

Install system in accordance with manufacturer's instructions and AAMA - Metal Curtain Wall,
Window, Store Front and Entrance - Guide Specifications Manual.

Attach to structure to permit sufficient adjustment to accommodate construction tolerances and
other irregularities.

Provide alignment attachments and shims to provide permanent fastening to building structure.

Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional
tolerances, aligning with adjacent work.

Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

Install required flashings.
Set thresholds in bed of mastic and secure.

Install hardware using templates provided. Refer to Section 087120 for installation
requirements.

Install glass in accordance with Section 088000, to glazing method required to achieve
performance criteria.

Install perimeter sealant to method required to achieve performance criteria.
Install frameless interior doors in accordance with manufacturer’s instructions.
TOLERANCES

Maximum Variation from Plumb: 0.06 inches every 3 ft non-cumulative or 1/16 inches per 10 ft,
whichever is less.

Maximum Misalignment of two adjoining members abutting in plane: 1/32 inch.
ADJUSTING

Adjust work under provisions of Division 1 - General Requirements.

Adjust operating hardware for smooth operation.

CLEANING

Clean work under provisions of Division 1 - General Requirements.

Remove protective material from pre-finished aluminum surfaces.

Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean
wiping cloths. Take care to remove dirt from corners. Wipe surfaces clean.

Remove excess sealant by method acceptable to sealant manufacturer.
PROTECTION OF FINISHED WORK

Protect finished work under provisions of Division 1 - General Requirements.

Cumberland County Library Renovations
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B. Protect finished work from damage.

END OF SECTION

Cumberland County Library Renovations Aluminum Entrances and Storefronts
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SECTION 084413 - GLAZED ALUMINUM CURTAINWALL

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes: Glazed Aluminum CurtainWalls

B. Related Sections

1. Sealants: Refer to Division 7 Joint Sealers for sealant requirements.
2. Glass and Glazing: Refer to Division 8 Glazing Section for glass and glazing
requirements.
3. Single Source Requirement: All products listed below shall be by the same
manufacturer.
a. Section 084113 Aluminum-Framed Entrances and Storefronts.
1.2 SYSTEM PERFORMANCE DESCRIPTION

A. Performance Requirements: Provide aluminum curtain wall systems that comply with
performance requirements indicated, as demonstrated by testing manufacturer’s assemblies in
accordance with test method indicated.

1. Air Infiltration: Completed curtain wall systems shall have 0.06 CFM/FT? (1.10 m3/h-m?)
maximum allowable infiltration when tested in accordance with ASTM E 283 at differential
static pressure of 6.24 PSF (299 Pa).

2. Water Infiltration:

a. No uncontrolled water on indoor face of any component when tested in
accordance with ASTM E 331 at a static pressure of 15 PSF (718 Pa).

b. No uncontrolled water on indoor face of any component when tested in
accordance with AAMA 501.1 at a dynamic pressure of 15 PSF (718 Pa).

3. Optional Incidental Water Management: Head member shall be capable of directing
condensation from the wall cavity above the curtain wall to the exterior of the system.

4. Design and size components to withstand dead and live loads caused by positive and
negative wind pressure acting normal to plane of wall as measured in accordance with
ANSI/ASTM E330

5. Deflection: Maximum allowable deflection in any member when tested in accordance
with ASTM E 330 with allowable stress in accordance with AA Specifications for
Aluminum Structures.

a. For spans up to 13’-6” (4.1m): L/175 maximum.
b. For spans greater than 13’-6” but less than 40’-0”: L/175 or L/240 + 1/4”.

6. Thermal Movement: Provide for thermal movement caused by 180 degrees F. (82.2
degrees C.) surface temperature, without causing buckling stresses on glass, joint seal
failure, undue stress on structural elements, damaging loads on fasteners, reduction of
performance, or detrimental effects.

7. Thermal Performance when tested in accordance with AAMA 507, AAMA 1503, and
NFRC 100:

a. Condensation Resistance Factor (CRFf): A minimum of 65 CRF;. (64 CRFy).
b. Thermal Transmittance U Value: 0.46 BTU/HR/FT?/°F.

C. Note: Thermal performance for the glazed system as a whole will be affected by
the characteristics of the glass specified and percentage of vision area.
8. Acoustical Performance: When tested in accordance with AAMA 1801:
a. Sound Transmission Class (STC) shall not be less than: 31 annealed; 34
laminated.
b. Outdoor-Indoor Transmission Class (OITC) shall not be less than: 26 annealed;
28 laminated.
1.3 SUBMITTALS
Cumberland County Library Renovations Glazed Aluminum Curtainwall
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1.5

General: Prepare, review, approve, and submit specified submittals in accordance with
“Conditions of the Contract” and Division 1 Submittals Sections. Product data, shop drawings,
samples, and similar submittals are defined in “Conditions of the Contract.”

Product Data: Submit product data for each type curtain wall series specified.
Substitutions: Whenever substitute products are to be considered, supporting technical data,
samples and test reports must be submitted ten (10) working days prior to bid date in order to

make a valid comparison.

Shop Drawings: Submit shop drawings showing layout, profiles, and product components,
including anchorage, accessories, finish colors and textures.

Samples: Submit verification samples for colors on actual aluminum substrates indicating full
color range expected in installed system.

Quality Assurance / Control Submittals:

1. Test Reports: Submit certified test reports showing compliance with specified
performance characteristics and physical properties.
2. Installer Qualification Data: Submit installer qualification data.

Closeout Submittals:

1. Warranty: Submit warranty documents specified herein.

2. Project Record Documents: Submit project record documents for installed materials in
accordance with Division 1 Project Closeout (Project Record Documents) Section.

QUALITY ASSURANCE
Qualifications:

1. Installer Qualifications: Installer experienced (as determined by contractor) to perform
work of this section who has specialized in the installation of work similar to that required
for this project. If requested by Owner, submit reference list of completed projects.

2. Manufacturer Qualifications: Manufacturer capable of providing field service
representation during construction process.

Mock-Ups (Field Constructed): Install at project site a job mock-up using acceptable products
and manufacturer approved installation methods. Obtain Owner’s and Architect’s acceptance of
finish color, and workmanship standard.

1. Maintenance: Maintain mock-up during construction for workmanship comparison;
remove and legally dispose of mock-up when no longer required.

2. Incorporation: Mock-up may be incorporated into final construction upon Owner’s
approval.

Pre-Installation Meetings: Conduct pre-installation meeting to verify project requirements,
substrate conditions, manufacturer’s installation instructions, and manufacturer’s warranty
requirements.

PROJECT CONDITIONS / SITE CONDITIONS
Field Measurements: Verify actual measurements/openings by field measurements before

fabrication; show recorded measurements on shop drawings. Coordinate field measurements,
fabrication schedule with construction progress to avoid construction delays.

Cumberland County Library Renovations Glazed Aluminum Curtainwall
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1.6

A.

B.

WARRANTY
Project Warranty: Refer to "Conditions of the Contract" for project warranty provisions.

Manufacturer's Warranty: Submit, for Owner's acceptance, manufacturer's standard warranty

document executed by an authorized company official.

1. Warranty Period: Manufacturer’s one (1) year standard warranty commencing on the
substantial date of completion for the project provided that the warranty, in no event, shall
start later than six (6) months from the date of shipment by YKK AP America Inc.

PART 2 - PRODUCTS

2.1 MANUFACTURERS (Acceptable Manufacturers/Products)
A. Acceptable Manufacturers: ~ YKK AP America Inc.
1. Curtain Wall System: YKK AP YCW 750 OG Aluminum Curtain Wall System.
B. Substitutions: Under provisions of Division 1 - General Requirements.
C. Curtain Wall Framing System:

1. Description: Framing shall be thermally improved. Horizontal and vertical framing
members shall have a nominal face dimension of 2-1/2 inches. Depth as indicated on
drawings. Framing system shall provide a flush glazed appearance on all sides with no
protruding glass stops.

2.2 MATERIALS
A. Extrusions: ASTM B 221 (ASTM B 221M), 6063-T5 and 6063-T6 Aluminum Alloys.
B. Aluminum Sheet:

1. Anodized Finish: ASTM B 209 (ASTM B 209M), 5005-H14 Aluminum Alloy, 0.050”

minimum thickness.
2.3 ACCESSORIES
A. Manufacturer's Standard Accessories:

1. Fasteners: Zinc plated steel concealed fasteners; Hardened aluminum alloys or AlSI 300
series stainless steel exposed fasteners, countersunk, finish to match aluminum color.

2. Sealant: System sealants selected by installer are to be permanently elastic, non-
shrinking, non-migrating type recommended by sealant manufacturer for joint size,
movement, and compatibility.

3. Glazing: Setting blocks, edge blocks, and spacers in accordance with ASTM C 864,
shore durometer hardness as recommended by manufacturer; Glazing gaskets in
accordance with ASTM C 864.

2.4 RELATED MATERIALS (Specified in other Sections)
A. Glass: Refer to Division 8 Glazing Section for glass materials.
25 FABRICATION
A. Shop Assembly: Fabricate and assemble units with joints only at intersection of aluminum
members with hairline joints; rigidly secured and sealed in accordance with manufacturer’'s
recommendations.
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A.

B.

C.

FINISHES AND COLORS

YKK AP America Anodized Plus® Finish:

CODE DESCRIPTION

YK1N* Black Anodized Plus®

* Indicates standard finish usually carried as inventory.

Anodized Plus® is an advanced sealing technology that completely seals the anodic film yielding
superior durability (See AAMA 612).

Anodized Finishing: Prepare aluminum surfaces for specified finish; apply shop finish in

accordance with the following:

1. Anodic Coating: Electrolytic color coating followed by an organic seal applied in
accordance with the requirements of AAMA 612. Aluminum extrusions shall be produced
from quality controlled billets meeting AA-6063-T5.

a. Exposed Surfaces shall be free of scratches and other serious blemishes.

b. Extrusions shall be given a caustic etch followed by an anodic oxide treatment and
then sealed with an organic coating applied with an electrodeposition process.

C. The anodized coating shall comply with all of the requirements of AAMA 612:
Voluntary Specifications, Performance Requirements and Test Procedures for
Combined Coatings of Anodic Oxide and Transparent Organic Coatings on
Architectural Aluminum. Testing shall demonstrate the ability of the finish to resist
damage from mortar, salt spray, and chemicals commonly found on construction
sites, and to resist the loss of color and gloss.

d. Overall coating thickness for finishes shall be a minimum of 0.7 mils.

Finishes Testing:

1. Apply 0.5% solution NaOh, sodium hydroxide, to small area of finished sample area;
leave in place for sixty minutes; lightly wipe off NaOh; Do not clean area further.
2. Submit samples with test area noted on each sample.

PART 3 - EXECUTION

3.1 MANUFACTURER'’S INSTRUCTIONS / RECOMMENDATIONS
A. Compliance: Comply with manufacturer’s product data, including product technical bulletins,
installation instructions, and product carton instructions.
3.2 EXAMINATION
A. Site Verification of Conditions: Verify substrate conditions (which have been previously installed
under other sections) are acceptable for product installation in accordance with manufacturer’'s
instructions.
3.3 PREPARATION
A. Adjacent Surfaces Protection: Protect adjacent work areas and finish surfaces from damage
during product installation.
3.4 INSTALLATION
A. General: Install manufacturer’s system in accordance with shop drawings, and within specified
tolerances.
1. Protect aluminum members in contact with masonry, steel, concrete, or dissimilar
materials using nylon pads or bituminous coating.
2. Shim and brace aluminum system before anchoring to structure.
Cumberland County Library Renovations Glazed Aluminum Curtainwall
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3. Verify curtain wall system allows water entering system to be collected in gutters and
wept to the exterior. Verify weep holes are open, and metal joints are sealed in
accordance with manufacturers installation instructions.

4, System Perimeter Seals: Refer to Division 7 joint sealers section for sealant
requirements.

3.5 FIELD QUALITY CONTROL

A. Manufacturer’s Field Services: Upon request, provide manufacturer’s field service consisting of
site visit for inspection of product installation in accordance with manufacturer’s instructions.

B. Field Test: Conduct field test to determine watertightness of curtain wall system. Conduct test
in accordance with AAMA 501.2.

3.6 ADJUSTING AND CLEANING
A. Adjusting: Adjust operating items as recommended by manufacturer.
B. Cleaning: The General Contractor shall clean installed products in accordance with
manufacturer’s instructions prior To Owner’s acceptance, and remove construction debris from

project site. Legally dispose of debris.

C. Protection: The General Contractor shall protect installed product’s finish surfaces from
damage during construction.

END OF SECTION
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SECTION 087100 — DOOR HARDWARE

PART 1 - GENERAL

1.1 SUMMARY
A. This Section includes commercial door hardware for the following:
1. Swinging doors.

B. Door hardware includes, but is not necessarily limited to, the following:

1. Mechanical door hardware.
2. Electromechanical door hardware.
3. Cylinders specified for doors in other sections.

C. Codes and References: Comply with the version year adopted by the Authority Having
Jurisdiction.

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.

3. NFPA 70 - National Electrical Code.

4. NFPA 80 - Fire Doors and Windows.

5. NFPA 101 - Life Safety Code.

6. NFPA 105 - Installation of Smoke Door Assemblies.

7. State Building Codes, Local Amendments.

D. Standards: All hardware specified herein shall comply with the following industry standards as
applicable. Any undated reference to a standard shall be interpreted as referring to the latest
edition of that standard:

1. ANSI/BHMA Certified Product Standards - A156 Series.
2. UL10C - Positive Pressure Fire Tests of Door Assemblies.
3. UL 305 - Panic Hardware.

1.2 SUBMITTALS

A. Product Data: Manufacturer's product data sheets including installation details, material
descriptions, dimensions of individual components and profiles, operational descriptions and
finishes.

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness,
hand, function, and finish of door hardware.

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and
Format for the Hardware Schedule."

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating
complete designations of every item required for each door or opening. Organize door
hardware sets in same order as in the Door Hardware Sets at the end of Part 3.
Submittals that do not follow the same format and order as the Door Hardware Sets will
be rejected and subject to resubmission.

3. Content: Include the following information:

a. Type, style, function, size, label, hand, and finish of each door hardware item.
b. Manufacturer of each item.
C. Fastenings and other pertinent information.
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans
and in door and frame schedule.
e. Explanation of abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for door hardware.
g. Door and frame sizes and materials.
h. Warranty information for each product.
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1.3

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date,
particularly where approval of the Door Hardware Schedule must precede fabrication of
other work that is critical in the Project construction schedule. Include Product Data,
Samples, Shop Drawings of other work affected by door hardware, and other information
essential to the coordinated review of the Door Hardware Schedule.

Shop Drawings: Details of electrified access control hardware indicating the following:

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring
diagrams for power, signaling, monitoring, communication, and control of the access
control system electrified hardware. Differentiate between manufacturer-installed and
field-installed wiring. Include the following:

a. Elevation diagram of each unique access controlled opening showing location and
interconnection of major system components with respect to their placement in the
respective door openings.

b. Complete (risers, point-to-point) access control system block wiring diagrams.

C. Wiring instructions for each electronic component scheduled herein.

2. Electrical Coordination: Coordinate with related sections the voltages and wiring details
required at electrically controlled and operated hardware openings.

Keying Schedule: After a keying meeting with the owner has taken place prepare a separate

keying schedule detailing final instructions. Submit the keying schedule in electronic format.

Include keying system explanation, door numbers, key set symbols, hardware set numbers and

special instructions. Owner must approve submitted keying schedule prior to the ordering of

permanent cylinders/cores.

Informational Submittals:

1. Product Test Reports: Indicating compliance with cycle testing requirements, based on
evaluation of comprehensive tests performed by manufacturer and witnessed by a
qualified independent testing agency.

Operating and Maintenance Manuals: Provide manufacturers operating and maintenance

manuals for each item comprising the complete door hardware installation in quantity as

required in Division 01, Closeout Procedures.

QUALITY ASSURANCE

Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of
documented experience in producing hardware and equipment similar to that indicated for this
Project and that have a proven record of successful in-service performance.

Certified Products: Where specified, products must maintain a current listing in the Builders
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD).

Installer Qualifications: A minimum 3 years documented experience installing both standard and
electrified door hardware similar in material, design, and extent to that indicated for this Project
and whose work has resulted in construction with a record of successful in-service performance.
Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with
a minimum 5 years documented experience supplying both mechanical and electromechanical
hardware installations comparable in material, design, and extent to that indicated for this
Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary
materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified
Architectural Hardware Consultant (AHC) available during the course of the Work to consult
with Contractor, Architect, and Owner concerning both standard and electromechanical door
hardware and keying.

Source Limitations: Obtain each type and variety of door hardware specified in this section from
a single source unless otherwise indicated.

1. Electrified modifications or enhancements made to a source manufacturer's product line
by a secondary or third party source will not be accepted.
2. Provide electromechanical door hardware from the same manufacturer as mechanical

door hardware, unless otherwise indicated.
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1.4

1.5

Each unit to bear third party permanent label demonstrating compliance with the referenced
standards.

Keying Conference: Conduct conference to comply with requirements in Division 01 Section
"Project Meetings." Keying conference to incorporate the following criteria into the final keying
schedule document:

1. Function of building, purpose of each area and degree of security required.
2. Plans for existing and future key system expansion.

3. Requirements for key control storage and software.

4. Installation of permanent keys, cylinder cores and software.

5. Address and requirements for delivery of keys.

Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in

Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s),

Installer(s), and Contractor(s) to review proper methods and the procedures for receiving,

handling, and installing door hardware.

1. Prior to installation of door hardware, conduct a project specific training meeting to
instruct the installing contractors' personnel on the proper installation and adjustment of
their respective products. Product training to be attended by installers of door hardware
(including electromechanical hardware) for aluminum, hollow metal and wood doors.
Training will include the use of installation manuals, hardware schedules, templates and
physical product samples as required.

2. Inspect and discuss electrical roughing-in, power supply connections, and other
preparatory work performed by other trades.

3. Review sequence of operation narratives for each unique access controlled opening.

4, Review and finalize construction schedule and verify availability of materials.

5. Review the required inspecting, testing, commissioning, and demonstration procedures

At completion of installation, provide written documentation that components were applied to
manufacturer's instructions and recommendations and according to approved schedule.

DELIVERY, STORAGE, AND HANDLING

Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware
delivered to Project site. Do not store electronic access control hardware, software or
accessories at Project site without prior authorization.

Tag each item or package separately with identification related to the final Door Hardware
Schedule, and include basic installation instructions with each item or package.

Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software
and related accessories directly to Owner via registered mail or overnight package service.
Instructions for delivery to the Owner shall be established at the "Keying Conference".

COORDINATION

Templates: Obtain and distribute to the parties involved templates for doors, frames, and other
work specified to be factory prepared for installing standard and electrified hardware. Check
Shop Drawings of other work to confirm that adequate provisions are made for locating and
installing hardware to comply with indicated requirements.

Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled
electrified door hardware and related access control equipment with required connections to
source power junction boxes, low voltage power supplies, detection and monitoring hardware,
and fire and detection alarm systems.

Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring,
signaling and access control system hardware without additional in-field modifications.

Cumberland County Library Renovations Door Hardware
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1.6

1.7

A

B.

C.
D.

A

WARRANTY

General Warranty: Reference Division 01, General Requirements. Special warranties specified
in this Article shall not deprive Owner of other rights Owner may have under other provisions of
the Contract Documents and shall be in addition to, and run concurrent with, other warranties
made by Contractor under requirements of the Contract Documents.

Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace
components of standard and electrified door hardware that fails in materials or workmanship
within specified warranty period after final acceptance by the Owner. Failures include, but are
not limited to, the following:

1. Structural failures including excessive deflection, cracking, or breakage.

2. Faulty operation of the hardware.

3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
4, Electrical component defects and failures within the systems operation.

Standard Warranty Period: One year from date of Substantial Completion, unless otherwise
indicated.
Special Warranty Periods:

1. Ten years for mortise locks and latches.

2. Twenty five years for manual overhead door closer bodies.
3. Two years for electromechanical door hardware.
MAINTENANCE SERVICE

Maintenance Tools and Instructions: Furnish a complete set of specialized tools and
maintenance instructions as needed for Owner's continued adjustment, maintenance, and
removal and replacement of door hardware.

PART 2 - PRODUCTS

21 SCHEDULED DOOR HARDWARE

A. General: Provide door hardware for each door to comply with requirements in Door Hardware
Sets and each referenced section that products are to be supplied under.

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at
the end of Part 3. Products are identified by using door hardware designations, as follows:

1. Named Manufacturer's Products: Product designation and manufacturer are listed for
each door hardware type required for the purpose of establishing requirements.
Manufacturers' names are abbreviated in the Door Hardware Schedule.

C. Products furnished, but not installed, under this Section include the following. Coordinating,
purchasing, delivering, and scheduling remain requirements of this Section.
1. Permanent cylinders, cores, and keys to be installed by Owner.

D. Substitutions: Requests for substitution and product approval for inclusive mechanical and
electromechanical door hardware in compliance with the specifications must be submitted in
writing and in accordance with the procedures and time frames outlined in Division 01,
Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and
their designated consultants.

2.2 HANGING DEVICES
A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles and other
options as specified in the Door Hardware Sets.
1. Quantity: Provide the following hinge quantity:
a. Two Hinges: For doors with heights up to 60 inches.
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b. Three Hinges: For doors with heights 61 to 90 inches.

C. Four Hinges: For doors with heights 91 to 120 inches.

d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for
every 30 inches of door height greater than 120 inches.

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for
door thickness and clearances required:

a. Widths up to 3°0”: 4-1/2” standard or heavy weight as specified.

b. Sizes from 3'1” to 4’0”: 5” standard or heavy weight as specified.

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following:

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing
hinges unless Hardware Sets indicate standard weight.

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing
hinges unless Hardware Sets indicate heavy weight.

4. Hinge Options: Comply with the following:

a. Non-removable Pins: With the exception of electric through wire hinges, provide set
screw in hinge barrel that, when tightened into a groove in hinge pin, prevents
removal of pin while door is closed; for the all out-swinging lockable doors.

5. Manufacturers:

a. Hager Companies (HA).

b. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK).

C. Stanley Hardware (ST).

DOOR OPERATING TRIM
Flush Bolts and Surface Bolts: ANSI/BHMA A156.3 and A156.16, Grade 1, certified.

1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction device
location approximately six feet from the floor.

2. Furnish dust proof strikes for bottom bolts.

3. Surface bolts to be minimum 8” in length and U.L. listed for labeled fire doors and U.L.
listed for windstorm components where applicable.

4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required
for appropriate installation and operation.

5. Manufacturers:

a. Door Controls International (DC).

b. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).

C. Trimco (TC).
Door Push Plates and Pulls: ANSI/BHMA A156.6 certified door pushes and pulls of type and
design specified in the Hardware Sets. Coordinate and provide proper width and height as
required where conflicting hardware dictates.

1. Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with
beveled edges, secured with exposed screws unless otherwise indicated.

2. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware
Sets.

3. Manufacturers:

a. Hiawatha, Inc. (HI).
b. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).
C. Trimco (TC).

CYLINDERS AND KEYING

General: Cylinder manufacturer to have minimum (10) years experience designing secured
master key systems and have on record a published security keying system policy.

Source Limitations: Obtain each type of keyed cylinder and keys from the same source
manufacturer as locksets and exit devices, unless otherwise indicated.
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T ®

1. Manufacturers:
a. Match Existing, Field Verify.

Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats

and types:

1. Threaded mortise cylinders with rings and cams to suit hardware application.

2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring.

3. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be
flush and be free spinning with matching finishes.

4. Keyway: Match Facility Standard.

Interchangeable Cores: Provide small format interchangeable cores as specified, core insert,

removable by use of a special key; usable with other manufacturers' cylinders.

Keying System: Each type of lock and cylinders to be factory keyed.

1. Supplier shall conduct a "Keying Conference" to define and document keying system
instructions and requirements.

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control
number as directed by Owner.

3. Existing System: Field verify and key cylinders to match Owner's existing system.

Key Quantity: Provide the following minimum number of keys:

1. Change Keys per Cylinder: Two (2)

2. Master Keys (per Master Key Level/Group): Five (5).

3. Construction Keys (where required): Ten (10).

4. Construction Control Keys (where required): Two (2).

Construction Keying: Provide temporary keyed construction cores.

Key Registration List (Bitting List):

1. Provide keying transcript list to Owner's representative in the proper format for importing
into key control software.

2. Provide transcript list in writing or electronic file as directed by the Owner.

MECHANICAL LOCKS AND LATCHING DEVICES
Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, Operational
Grade 1 Certified Products Directory (CPD) listed. Locksets are to be manufactured with a
corrosion resistant steel case and be field-reversible for handing without disassembly of the lock
body.
1. Manufacturers:

a. Corbin Russwin Hardware (RU) - ML2000 Series.

b.  Sargent Manufacturing (SA) - 8200 Series.

C. Yale Commercial(YA) - 8800FL Series.

LOCK AND LATCH STRIKES

Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with

curved lip extended to protect frame, finished to match door hardware set, unless otherwise

indicated, and as follows:

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by
manufacturer.

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.

Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA A156.13.

2. Dustproof Strikes: BHMA A156.16.

Cumberland County Library Renovations Door Hardware
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2.7 ELECTRIC STRIKES
A. Surface Mounted Rim Electric Strikes: Surface mounted rim exit device electric strikes tested to

ANSI/BHMA A156.31, Grade 1, and UL Listed for both Burglary Resistance and for use on fire

rated door assemblies. Construction includes internally mounted solenoid with two heavy-duty,

stainless steel locking mechanisms operating independently to provide tamper resistance.

Strikes tested for a minimum of 500,000 operating cycles. Provide strikes with 12 or 24 VDC

capability supplied standard as fail-secure unless otherwise specified. Option available for

latchbolt and latchbolt strike monitoring indicating both the position of the latchbolt and locked
condition of the strike. Strike requires no cutting to the jamb prior to installation.

1. Manufacturers:

a. HES (HS) - 9400/9500/9600/9700/9800 Series.
B. Provide electric strikes with in-line power controller and surge suppressor by the same
manufacturer as the strike with the combined products having a five year warranty.
2.8 CONVENTIONAL EXIT DEVICES
A. General Requirements: All exit devices specified herein shall meet or exceed the following
criteria:

1. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed
and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as
required by manufacturer including sex nuts and bolts at openings specified in the
Hardware Sets.

2. Where exit devices are required on fire rated doors, provide devices complying with
NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the
proper fasteners for installation as tested and listed by UL. Consult manufacturer’s
catalog and template book for specific requirements.

3. Except on fire rated doors, provide exit devices with hex key dogging device to hold the
pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on
devices where specified in Hardware Sets.

4. Devices must fit flat against the door face with no gap that permits unauthorized dogging
of the push bar. The addition of filler strips is required in any case where the door light
extends behind the device as in a full glass configuration.

5. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy
duty escutcheon trim with threaded studs for thru-bolts.

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to
match that of the specified locksets.

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or
Mortise) as specified in Hardware Sets.

6. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used
at interior openings, provide as less bottom rod (LBR) unless otherwise indicated.
Provide dust proof strikes where thermal pins are required to project into the floor.

7. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in
Hardware Sets, provide devices designed for maximum 2” wide stiles.

8. Dummy Push Bar: Nonfunctioning push bar matching functional push bar.

9. Rail Sizing: Provide exit device rails factory sized for proper door width application.

10.  Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets.

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified

Products Directory (CPD) listed panic and fire exit hardware devices furnished in the functions

specified in the Hardware Sets. Exit device latch to be stainless steel, pullman type, with

deadlock feature.

1. Manufacturers:

a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series.
b. Sargent Manufacturing (SA) - 80 Series.
C. Conventional Push Rail Exit Devices (Commercial Duty): ANSI/BHMA A156.3, Grade 1 Certified

Products Directory (CPD) listed panic and fire exit hardware devices furnished in the functions
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specified in the Hardware Sets. Fabricate latchbolts from cast stainless steel, Pullman type,
incorporating a deadlocking feature.
1. Manufacturers:

a. Yale Commercial(YA) - 6000 Series.

29 DOOR CLOSERS

A. All door closers specified herein shall meet or exceed the following criteria:

1. General: Door closers to be from one manufacturer, matching in design and style, with
the same type door preparations and templates regardless of application or spring size.
Closers to be non-handed with full sized covers.

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L.
listed for use of fire rated doors.

3. Size of Units: Comply with manufacturer's written recommendations for sizing of door
closers depending on size of door, exposure to weather, and anticipated frequency of
use. Where closers are indicated for doors required to be accessible to the Americans
with Disabilities Act, provide units complying with ANSI ICC/A117.1.

4, Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in
Hardware Sets.

5. Closers shall not be installed on exterior or corridor side of doors; where possible install
closers on door for optimum aesthetics.

6. Closer Accessories: Provide door closer accessories including custom templates, special
mounting brackets, spacers and drop plates as required for proper installation. Provide
through-bolt and security type fasteners as specified in the hardware sets.

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified Products
Directory (CPD) listed surface mounted, heavy duty door closers with complete spring power
adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of
use, and opening force. Closers to be rack and pinion type, one piece cast iron or aluminum
alloy body construction, with adjustable backcheck and separate non-critical valves for closing
sweep and latch speed control. Provide non-handed units standard.

1. Manufacturers:

a. Norton Door Controls (NO) - 7500 Series.
b.  Sargent Manufacturing (SA) - 351 Series.
C. Yale Commercial(YA) - 4400 Series.

2.10 ARCHITECTURAL TRIM

A. Door Protective Trim
1. General: Door protective trim units to be of type and design as specified below or in the

Hardware Sets.

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door
width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and
not more than 1" less than door width on pull side. Coordinate and provide proper width
and height as required where conflicting hardware dictates. Height to be as specified in
the Hardware Sets.

3. Where plates are applied to fire rated doors with the top of the plate more than 16” above
the bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s
catalog and template book for specific requirements for size and applications.

4. Protection Plates: ANSI/BHMA A156.6 certified protection plates (kick, armor, or mop),
fabricated from the following:

5. Options and fasteners: Provide manufacturer's designated fastener type as specified in
the Hardware Sets. Provide countersunk screw holes.

6. Manufacturers:

a. Hiawatha, Inc. (HI).
b. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).
Cumberland County Library Renovations Door Hardware
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C. Trimco (TC).

2.1 DOOR STOPS AND HOLDERS

A. General: Door stops and holders to be of type and design as specified below or in the Hardware
Sets.

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall
bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated,
unless floor or other types of door stops are specified in Hardware Sets. Do not mount floor
stops where they will impede traffic. Where floor or wall bumpers are not appropriate, provide
overhead type stops and holders.

1. Manufacturers:
a. Hiawatha, Inc. (HI).
b. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).
C. Trimco (TC).

C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory
(CPD) listed overhead stops and holders to be surface or concealed types as indicated in
Hardware Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and
shock absorber spring of heavy tempered steel. Provide non-handed design with mounting
brackets as required for proper operation and function.

1. Manufacturers:
a. Rixson Door Controls (RF).
b. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).
C. Sargent Manufacturing (SA).
212 ARCHITECTURAL SEALS

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior
applications provide non-corrosive fasteners and elsewhere where indicated.

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by
a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control
ratings indicated, based on testing according to UL 1784.

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings
indicated, based on testing according to UL-10C.

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure
Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door
Assemblies.

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting
agency, for sound ratings indicated.

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily
replaceable and readily available from stocks maintained by manufacturer.

F. Manufacturers:

L. National Guard Products (NG).
2. Pemko Products; ASSA ABLOY Architectural Door Accessories (PE).
3. Reese Enterprises, Inc. (RE).
Cumberland County Library Renovations Door Hardware
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2.1

3

A

4

A

B.

C.

FABRICATION

Fasteners: Provide door hardware manufactured to comply with published templates generally
prepared for machine, wood, and sheet metal screws. Provide screws according to
manufacturers recognized installation standards for application intended.

FINISHES

Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes
indicated by certain manufacturers for their products.

Provide quality of finish, including thickness of plating or coating (if any), composition, hardness,
and other qualities complying with manufacturer's standards, but in no case less than specified
by referenced standards for the applicable units of hardware

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

PART 3 - EXECUTION

3.1

3.2

3.3

A

B.

A

B.

A

B.

C.

EXAMINATION

Examine scheduled openings, with Installer present, for compliance with requirements for
installation tolerances, labeled fire door assembly construction, wall and floor construction, and
other conditions affecting performance.

Notify architect of any discrepancies or conflicts between the door schedule, door types,
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have
been resolved in writing.

PREPARATION
Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.
Wood Doors: Comply with ANSI/DHI A115-W series.

INSTALLATION

Install each item of mechanical and electromechanical hardware and access control equipment

to comply with manufacturer's written instructions and according to specifications.

1. Installers are to be trained and certified by the manufacturer on the proper installation
and adjustment of fire, life safety, and security products including: hanging devices;
locking devices; closing devices; and seals.

Mounting Heights: Mount door hardware units at heights indicated in following applicable

publications, unless specifically indicated or required to comply with governing regulations:

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural
Hardware for Standard Steel Doors and Frames."

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for
Wood Flush Doors."

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1
"Accessibility Guidelines for Buildings and Facilities."

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is
located.

Retrofitting: Install door hardware to comply with manufacturer's published templates and

written instructions. Where cutting and fitting are required to install door hardware onto or into

surfaces that are later to be painted or finished in another way, coordinate removal, storage,

and reinstallation of surface protective trim units with finishing work specified in Division 9
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3.4

3.5

3.6

3.7

3.8

Ow

Sections. Do not install surface-mounted items until finishes have been completed on
substrates involved.

Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with
requirements specified in Division 7 Section "Joint Sealants."

Storage: Provide a secure lock up for hardware delivered to the project but not yet installed.
Control the handling and installation of hardware items so that the completion of the work will
not be delayed by hardware losses before and after installation.

FIELD QUALITY CONTROL

Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”.

Produce project punch report for each installed door opening indicating compliance with

approved submittals and verification hardware is properly installed, operating and adjusted.

Include list of items to be completed and corrected, indicating the reasons or deficiencies

causing the Work to be incomplete or rejected.

1. Organization of List: Include separate Door Opening and Deficiencies and Corrective
Action Lists organized by Mark, Opening Remarks and Comments, and related Opening
Images and Video Recordings.

ADJUSTING

Initial Adjustment: Adjust and check each operating item of door hardware and each door to
ensure proper operation or function of every unit. Replace units that cannot be adjusted to
operate as intended. Adjust door control devices to compensate for final operation of heating
and ventilating equipment and to comply with referenced accessibility requirements.

CLEANING AND PROTECTION

Protect all hardware stored on construction site in a covered and dry place. Protect exposed
hardware installed on doors during the construction phase. Install any and all hardware at the
latest possible time frame.

Clean adjacent surfaces soiled by door hardware installation.

Clean operating items as necessary to restore proper finish. Provide final protection and
maintain conditions that ensure door hardware is without damage or deterioration at time of
owner occupancy.

DEMONSTRATION

Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and
electromechanical door hardware.

DOOR HARDWARE SETS

The hardware sets represent the design intent and direction of the owner and architect. They

are a guideline only and should not be considered a detailed hardware schedule.

Discrepancies, conflicting hardware and missing items should be brought to the attention of the

architect with corrections made prior to the bidding process. Omitted items not included in a

hardware set should be scheduled with the appropriate additional hardware required for proper

application and functionality.

1. Quantities listed are for each pair of doors, or for each single door.

2. The supplier is responsible for handing and sizing all products.

3. Where multiple options for a piece of hardware are given in a single line item, the supplier
shall provide the appropriate application for the opening.
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4, At existing openings with new hardware the supplier shall field inspect existing conditions
prior to the submittal stage to verify the specified hardware will work as required. Provide

alternate solutions and proposals as needed.

B. Manufacturer’s Abbreviations:

1. MK - McKinney
2. RO - Rockwood
3. YA-Yale
4. HS - HES
5. RF - Rixson
6. NO - Norton
7. PE - Pemko
8. OT - Other
Hardware Sets
Set: 1.0
Doors: 0-1
0 All Hardware EXISTING TO REMAIN oT
Set: 2.0
Doors: 1-1, 1-2
6 Hinge, Full Mortise TA2714 usz26D MK
1 SVR Exit Device, Exit Only 6170F LBR EO 630 YA
1 SVR Exit Device, Classroom 6170F LBR UC626F A640 630 YA
1 Cylinder Core (SFIC) AB00 - MATCH EXISTING 626 YA
2 Surface Closer PR7500 689 NO
2 Kick Plate K1050 10" CSK BEV Us32D RO
2 Door Stop (wall / floor) 403 (or) 441CU usz26D RO
1 Gasketing (head/jamb) S88BL PE
2 Astragal (split) 297AS PE
Set: 3.0
Doors: 0-2
3 Hinge, Full Mortise TA2714 Us26D MK
1 Rim Exit Device, Nightlatch 6100F UC627F A640 630 YA
1 Cylinder Core (SFIC) AB00 - MATCH EXISTING 626 YA
1 Bridge Rectifier 2005M3 HS
1 Electric Strike (rated) 9500 630 HS
1 Surface Closer PR7500 689 NO
1 Kick Plate K1050 10" CSK BEV Us32D RO
1 Door Stop (wall / floor) 403 (or) 441CU usz26D RO

Cumberland County Library Renovations
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Gasketing (head/jamb)
Card Reader

Door Position Switch
Motion Sensor (REX)
Lock / Strike Power

Notes:

Connect power supply to fire alarm system.

S88BL

BY SECURITY

BY SECURITY - PREP DOOR/FRAME
BY SECURITY

BY SECURITY

PE
oT
oT
oT
oT

Electronic Operation: Valid card releases electric strike or key retracts latchbolt. Free egress at all times.
In case of power loss, door remains locked and latched.

Doors: 0-4

Hinge, Full Mortise
Dust Proof Strike
Flush Bolt (manual)
Classroom Lock
Cylinder Core (SFIC)
Surf Overhead Stop
Silencer

NN-=2 =2 DN O

Doors: 0-3, 0-6

Hinge, Full Mortise
Classroom Lock
Cylinder Core (SFIC)
Door Stop (wall / floor)
Silencer

W = =2 a W

Doors: 1-3

Hinge, Full Mortise
Classroom Lock
Cylinder Core (SFIC)
Surf Overhead Stop
Silencer

W = =2 a W

Doors: 0-5, 2-1

3 Hinge, Full Mortise
1 Privacy Lock

Set: 4.0

TA2714
570

555 (or) 557

UCR 8808RL A620

AB00 - MATCH EXISTING
10-X36

608 (or) 609

Set: 5.0

TA2714

UCR 8808RL A620

AB00 - MATCH EXISTING
403 (or) 441CU

608 (or) 609

Set: 6.0

TA2714
UCR 8808RL A620

A600 - MATCH EXISTING
10-X36

608 (or) 609

Set: 7.0

TA2714
UCR 8802RL V20

uUs26D MK
us26D RO
us26D RO
626 YA
626 YA
652 RF

RO
us26D MK
626 YA
626 YA
us26D RO

RO
uUs26D MK
626 YA
626 YA
652 RF

RO
uUsS26D MK
626 YA
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Surface Closer

Mop Plate

Kick Plate

Door Stop (wall / floor)
Silencer

W = A A

END OF SECTION 087100

R7500

K1050 4" CSK BEV
K1050 10" CSK BEV
403 (or) 441CU

608 (or) 609

689 NO
uUs32D RO
us32D RO
us26D RO

RO
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SECTION 088000 - GLAZING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Glass and glazing for doors, sidelights, storefronts, and curtainwalls.
B. Related Sections:
1. Division 07 Section — Joint Sealers
2. Division 08 Section — Standard Steel Frames
3. Division 08 Section — Wood Doors
4, Division 08 Section — Aluminum Entrances and Storefronts
1.2 REFERENCES
A. ANSI/ASTM E330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference.
B. ANSI 297.1 - Safety Performance Specifications and Methods of Test for Safety Glazing Used in
Buildings.
C. ASTM C1036 - Flat Glass.
D. ASTM C1048 - Heat-Treated Flat Glass - Kind HS, Kind FT Coated and Uncoated Glass.
E. FGMA - Glazing Manual.
F. FGMA - Sealant Manual.
G. FS TT-S-001657 - Sealing Compound, Single Component, Butyl Rubber Based, Solvent Release
Type.
H. FS TT-S-00230 - Sealing Compounds, Synthetic-Rubber Base, Single Component, Chemically
Curing.
l. FS TT-S-01543 - Sealing Compound, Silicone Rubber Base.
J. Laminators Safety Glass Association - Standards Manual.
1.3 PERFORMANCE REQUIREMENTS
A. Glass and glazing materials of this Section shall provide continuity of building enclosure vapor
and air barrier:
B. In conjunction with materials described in Section 07900.
C. Maintain continuous air and vapor barrier throughout glazed assembly from glass pane to heel
bead of glazing sealant.
D. Size glass to withstand dead loads and positive and negative live loads acting normal to plane of
glass as calculated in accordance with applicable code in accordance with ANSI/ASTM E330.
Cumberland County Library Renovations Glazing
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1.4

1.5

1.6

1.7

1.8

1.9

Limit glass deflection to 1/200 or flexure limit of glass with full recovery of glazing materials,
whichever is less.

SUBMITTALS

Submit under provisions of Division 1 - General Requirements.

Product Data on Glass Types Specified: Provide structural, physical and environmental
characteristics, size limitations, special handling or installation requirements.

Product Data on Glazing Compounds: Provide chemical, functional, and environmental
characteristics, limitations, special application requirements. Identify available colors.

Manufacturer's Installation Instructions: Indicate special precautions required.

QUALITY ASSURANCE

Perform Work in accordance with FGMA Glazing Manual FGMA Sealant Manual for glazing
installation methods.

ENVIRONMENTAL REQUIREMENTS

Do not install glazing when ambient temperature is less than 50 degrees F.

Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

FIELD MEASUREMENTS

Verify that field measurements are as indicated on shop Drawings.

COORDINATION

Coordinate Work under provisions of Division 1 - General Requirements.

Coordinate the Work with glazing frames, wall openings, and perimeter air and vapor seal to
adjacent Work.

WARRANTY

Provide five-year manufacturer's warranty under provisions of Division 1 - General Requirements.

Warranty: Include coverage for reflective coating on mirrors and replacement of same.

Cumberland County Library Renovations Glazing
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PART 2 - PRODUCTS

2.1

2.2

23

24

A.

B.

C.

A

B.

C.

D.

A

A.

B.

C.

MANUFACTURERS - FLAT GLASS MATERIALS
Vitro Architectural Glass.
General Glass International (interior sidelights)

Substitutions: Under provisions of Division 1 - General Requirements.

FLAT GLASS MATERIALS

Insulated Glass: ASTM E774 and ASTM E773; Solarban 60 Solar Control Low-E; double pane
with glass elastomer edge seal; outer pane of clear glass and interior pane of clear glass; purge
interior space with dry hermetic air; total unit thickness of 1" minimum; Type G-1.

Insulated Spandrel Glass: double pane with glass elastomer edge seal; purge interior space with
dry hermetic air; total unit thickness of 1" minimum; Type G-2

Safety Glass: Clear, fully tempered with horizontal tempering conforming to ANSI Z97.1; 1/4 inch
thick; Type G-3.

Safety Glass: One-way vision panel, fully tempered with horizontal tempering conforming to ANSI
Z97.1; 1/4 inch thick; Type G-4.

GLAZING COMPOUNDS

Acrylic Sealant: FS TT-S-00230, Type Il, Class A; single component; cured Shore A hardness of
15- 25 non-bleeding color as selected.

GLAZING ACCESSORIES

Setting Blocks: Neoprene 80 - 90 Shore A durometer hardness, length of 0.1 inch for each square
foot of glazing or minimum 4 inch x width of glazing rabbet space minus 1/16 inch x height to suit

glazing method and pane weight and area.

Spacer Shims: Neoprene 50 - 60 Shore A durometer hardness, minimum 3 inch long x one half
the height of the glazing stop x thickness to suit application, self adhesive on one face.

Glazing Clips: Manufacturer's standard type.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify prepared openings under provisions of Division 1 - General Requirements.
B. Verify that openings for glazing are correctly sized and within tolerance.
Cumberland County Library Renovations Glazing
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C. Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and ready to
receive glazing.
3.2 PREPARATION
A. Clean contact surfaces with solvent and wipe dry.
B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
C. Prime surfaces scheduled to receive sealant.
3.3 INTERIOR - DRY METHOD (TAPE AND TAPE)
A. Cut glazing tape to length and set against permanent stops, projecting 1/16 inch above sight line.
B. Place setting blocks at 1/4 points with edge block no more than 6 inches from corners.
C. Rest glazing on setting blocks and push against tape for full contact at perimeter of pane or unit.
D. Place glazing tape on free perimeter of glazing in same manner described above.
E. Install removable stop without displacement of tape. Exert pressure on tape for full continuous
contact.
F. Knife trim protruding tape.
3.4 EXTERIOR - WET/DRY METHOD
A. Cut glazing tape to length and set against permanent stops, 3/16 inch below sight line. Seal
corners by butting tape and dabbing with sealant.
B. Apply heel bead of sealant along intersection of permanent stop with frame ensuring full perimeter
seal between glass and frame to complete the continuity of the air and vapor seal.
C. Place setting blocks at 1/4 points with edge block no more than 6 inches from corner.
D. Rest glazing on setting blocks and push against tape and heel bead of seanant with sufficient
pressure to attain full contact at perimeter of pane or glass unit.
E. Install removable stops, with spacer strips inserted between glazing and applied stops, 1/4 inch
below sight line.
F. Fill gap between glazing stop with sealant to depth equal to bite of grame on glazing, but not more
than 3/8 inch below sight line.
G.  Apply cap bead of sealant along void between the stop and the glazing, to uniform line, flush with
sight line. Tool or wipe sealant surface smooth.
3.5 CLEANING
A. Clean work under provisions of Division 1 - General Requirements.
Cumberland County Library Renovations Glazing
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B. Remove glazing materials from finish surfaces.

C. Remove labels after work is complete.

3.6 PROTECTION OF FINISHED WORK
A. Protect finished Work under provisions of Division 1 - General Requirements.
B. After installation, mark pane with an 'X' by using removable plastic tape or paste.

END OF SECTION

Cumberland County Library Renovations Glazing
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SECTION 092600 - GYPSUM BOARD SYSTEMS

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:
Metal stud wall framing and furring.
Gypsum Board — Rated and non-rated.

Taped and sanded joint treatment.
Accessories.

Pob=

B. elated Sections:

R
1. Division 06 Section — Rough Carpentry
2. Division 08 Section — Standard Steel Frames
3. Division 09 Section — Paint and Coatings
4. Division 23 — Mechanical
5. Division 26 — Electrical
1.3 REFERENCES
A. ASTM C36 - Gypsum Wallboard.
B. ASTM C475 - Joint Treatment Materials for Gypsum Wallboard Construction.

C. ASTM C630 - Water Resistant Gypsum Backing Board.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with ASTM C840 and GA-600.
1.5 QUALIFICATIONS
A. Applicator: Company specializing in performing the work of this section with minimum 3 years
documented experience.

PART 2 - PRODUCTS

2.1 MANUFACTURERS - GYPSUM BOARD SYSTEM

A. Georgia-Pacific Gypsum Products.

Cumberland County Library Renovations Gypsum Board Systems
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SECTION 092600 - GYPSUM BOARD SYSTEMS

B.

C.

D.

22

A.

B.

23

A.

24

A.

B.

C.

USG Corporation.
Quiet Rock.

Substitutions: Under provisions of Division 1 - General Requirements.

GYPSUM BOARD MATERIALS

Standard Gypsum Board: ASTM C36, 5/8” thick, maximum permissible length, ends square cut,
tapered edges.

Fire Rated Gypsum Board: ASTM C36, 5/8” thick, Type ‘X’; maximum permissible length; ends
square cut, tapered edges.
FRAMING MATERIALS

Studs and Tracks - Interior Partitions: ASTM C645; galvanized sheet steel, 3-5/8", 20 gage thick,
C shape with knurled faces.

Vertical Slide Clip: Galvanized sheet steel, 12 gage thick.
Fasteners: ASTM C514.

Anchorage to Substrate: Tie wire, nails, screws and other metal supports, of type and size to suit
application; to rigidly secure materials in place.

Adhesive: ASTM C557.

ACCESSORIES
Corner Beads: Metal.
Joint Materials: ASTM C475; reinforcing tape, joint compound, adhesive, and water.

Fasteners: ASTM C1002.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify site conditions.
B. Verify that site conditions are ready to receive work and opening dimensions are as indicated on
shop drawings.
3.2 GYPSUM BOARD INSTALLATION
A. Install gypsum board in accordance with GA-201, GA-216 and GA-600.
Cumberland County Library Renovations Gypsum Board Systems
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3.3

3.4

3.5

Erect single layer standard gypsum board in most economical direction, with ends and edges
occurring over firm bearing. At rated partitions, install in accordance with approved assembly.

Use screws when fastening gypsum board to wood stud or framing.

Place corner beads at external corners. Use longest practical length. Place edge trim where
gypsum board abuts dissimilar materials.

Remove and redo defective work.

Install 5/8” thick gypsum fire rated gypsum wallboard as indicated on Drawings.

JOINT TREATMENT

Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.

Feather coats onto adjoining surfaces so that camber is maximum 1/32 inch.

Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic tile.

METAL STUD INSTALLATION
Install studs in accordance with ASTM C754, and manufacturer's instructions.
Metal Stud Spacing: 16 inches and 24 inches on center, as indicated on drawings.

Door Opening Framing: Install double studs at door frame jambs. Install stud tracks on each
side of opening, at frame head height, and between studs and adjacent studs.

Blocking: Screw fire retardant treated wood blocking and steel channels to studs. Install blocking
for support of wall cabinets, hardware, and other items.
TOLERANCES

Maximum Variation of Finished Gypsum Board Surface from True Flatness: 1/8 inch in 10 feet
in any direction.

END OF SECTION
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SECTION 093000 — CERAMIC TILE

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. Ceramic tile wall and floor finish using the thinset method:
a. Over existing ceramic tile and existing concrete slab.
b. Over new gwb as wall base.
2. Solid surface thresholds at door openings.
3 Accessories.
B. Related Sections:
1. Division 03 Section Self-Leveling Underlayment.
2. Division 07 Section Joint Sealants for sealing of expansion, contraction, control, and

isolation joints in tile surfaces.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: Show locations of each type of tile and tile pattern. Show widths, details, and
locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile
surfaces.

C. Samples for Initial Selection: For each type of tile and grout indicated. Include Samples of
accessories involving color selection.

14 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer.

B. Master Grade Certificates: For each shipment, type, and composition of tile, signed by tile
manufacturer and Installer.

C. Product Certificates: For each type of product, signed by product manufacturer.
D. Material Test Reports: For each tile-setting and -grouting product.
Cumberland County Library Renovations Ceramic Tile
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1.5

1.6

1.7

1.8

A.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match and are from same production runs as products installed and
that are packaged with protective covering for storage and identified with labels describing
contents.

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount installed
for each type, composition, color, pattern, and size indicated.

2. Grout: Furnish quantity of grout equal to 3 percent of amount installed for each type,
composition, and color indicated.
QUALITY ASSURANCE

Source Limitations for Tile: Obtain tile of each type and color or finish from one source or
producer.

1. Obtain tile of each type and color or finish from same production run and of consistent
quality in appearance and physical properties for each contiguous area.

Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform quality for
each mortar, adhesive, and grout component from one manufacturer and each aggregate from
one source or producer.

DELIVERY, STORAGE, AND HANDLING

Deliver and store packaged materials in original containers with seals unbroken and labels intact
until time of use. Comply with requirements in ANSI A137.1 for labeling tile packages.

Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.

Store aggregates where grading and other required characteristics can be maintained, and
contamination can be avoided.

Store liquid materials in unopened containers and protected from freezing.

Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces
from contacting backs or edges of other units. If coating does contact bonding surfaces of tile,
remove coating from bonding surfaces before setting tile.

ENVIRONMENTAL REQUIREMENTS

Environmental Limitations: Do not install tile until construction in spaces is complete and ambient
temperature and humidity conditions are maintained at the levels indicated in referenced

standards and manufacturer's written instructions.

Do not install adhesives in an unventilated environment.

Cumberland County Library Renovations Ceramic Tile
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PART 2 - PRODUCTS

2.1 PRODUCTS, GENERAL

A. ANSI Ceramic Tile Standard: Provide tile that complies with ANSI A137.1 for types,
compositions, and other characteristics indicated.

1. Provide tile complying with Standard grade requirements unless otherwise indicated.

B. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI A108.02,
ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation
methods specified in tile installation schedules, and other requirements specified.

C. Factory Blending: For tile exhibiting color variations within ranges, blend tile in factory and
package so tile units taken from one package show same range in colors as those taken from
other packages and match approved Samples.

D. Mounting: For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard
with manufacturer unless otherwise indicated.

1. Where tile is indicated for installation in wet areas, do not use back- or edge-mounted tile
assemblies unless tile manufacturer specifies in writing that this type of mounting is suitable
for installation indicated and has a record of successful in-service performance.

E. Factory-Applied Temporary Protective Coating: Where indicated under tile type, protect exposed
surfaces of tile against adherence of mortar and grout by precoating with continuous film of
petroleum paraffin wax, applied hot. Do not coat unexposed tile surfaces.

2.2 TILE PRODUCTS

A. Ceramic mosaic floor tile

1. Basis-of-Design Product: Subject to compliance with requirements, provide Dal-Tile
‘Keystones’ (FOR BIDDING PURPOSES) or comparable product by one of the following:
a. American Olean; Division of Dal-Tile International Inc.
b. Crossville, Inc.
C. Or approved equal

2. Moisture Absorption: 0 to 0.5

3. Size: 2" x 2”

4, Thickness: 1/4"

5. Surface: Slip-resistant, with abrasive admixture.

6. Finish: Unglazed.

7. Tile Color and Pattern: As selected by Architect from manufacturer's full range.

a. Field Tile: Price Group 1.
b. Accent Tile: Price Group 1, 2, and 4.

8. Grout Color: As selected by Architect from manufacturer's full range.

9. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where applicable and
matching characteristics of adjoining flat tile. Provide shapes as follows, selected from
manufacturer's standard shapes:

a. Base Cove: Cove.
B. Ceramic modular wall tile
Cumberland County Library Renovations Ceramic Tile
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23

24

25

1. Basis-of-Design Product: Subject to compliance with requirements, provide Dal-Tile ‘Color
Wheel Collection’ (FOR BIDDING PURPOSES) or comparable product by one of the
following:

a. American Marazzi Tile, Inc.
b. Crossville, Inc.
C. Or approved equal

Moisture Absorption: 11.0% — 16.0%

Size: 4 1/4" x 4 1/4"

Thickness: 5/16”

Shape: Square

Edge: Cushioned

Internal Corner: Coved

External Corner: Bullnose

Finish: Glazed

0. Tile Color and Pattern: As selected by Architect from manufacturer's full range.
a. Field Tile: Price Group 1
b. Accent Tile: Price Group 1, 2, and 4

11.  Grout Color: As selected by Architect from manufacturer's full range.

SOOoNoOORAWN

THRESHOLDS

General: Fabricate to sizes and profiles indicated or required to provide transition between
adjacent floor finishes.

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch (1.5 mm)
above adjacent floor surface. Finish bevel to match top surface of threshold. Limit height
of threshold to 1/2 inch (12.7 mm) or less above adjacent floor surface.

Marble Thresholds: ASTM C 503, with a minimum abrasion resistance of 10 per ASTM C 1353
or ASTM C 241 and with honed finish.

1. Description: Uniform, fine- to medium-grained white stone with gray veining.
2. Full width of frame opening.
PRIMER

Multi Bonding Primer (MBP) by Custom Building Products or approved equal for use over
existing wall tile to remain.

TILE BACKING PANELS

Cementitious Backer Units: ANSI A118.9 or ASTM C 1325, in maximum lengths available to
minimize end-to-end butt joints.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. C-Cure; C-Cure Board 990.
b. Custom Building Products; Wonderboard.

Cumberland County Library Renovations Ceramic Tile
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2.6

2.7

2.8

C. FinPan, Inc.; Util-A-Crete Concrete Backer Board.
d. USG Corporation; DUROCK Cement Board.
e. Or approved equal.

2. Thickness: As indicated on drawings.

CRACK ISOLATION MEMBRANE

General: Manufacturer's standard product that complies with ANSI A118.12 for standard
performance and is recommended by the manufacturer for the application indicated. Include
reinforcement and accessories recommended by manufacturer.

SETTING MATERIALS
Latex-Portland Cement Mortar (Thin Set): ANSI A118.4.

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:

Boiardi Products; a QEP company.
Bonsal American; an Oldcastle company.
Bostik, Inc.

C-Cure.

Custom Building Products.

Jamo Inc.

Laticrete International, Inc.

MAPEI Corporation.

Mer-Kote Products, Inc.

Southern Grouts & Mortars, Inc.
Summitville Tiles, Inc.

l. TEC,; a subsidiary of H. B. Fuller Company.
m. Or approved equal.

AT T S@moo0T®

2. For wall applications, provide mortar that complies with requirements for nonsagging
mortar in addition to the other requirements in ANSI A118.4.

GROUT MATERIALS

Sanded Grout: ANSI A118.6, and CRD C-621 - ‘Hydromet’ Portland cement grout with colorfast
pigments and high strength aggregates as manufactured by Bostik (tile floors and base). Colors
as selected by Architect.

Unsanded Grout: ANSI A118.6 - ‘Hydromet’ dry tile grout of Portland cement, ground quartz and
colorfast pigments and high strength aggregates as manufactured by Bostik or approved equal
(tile walls). Colors as selected by Architect.

Cumberland County Library Renovations Ceramic Tile
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29

2.1

A.

0

MISCELLANEOUS MATERIALS

Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-based
formulation provided or approved by manufacturer of tile-setting materials for installations
indicated.

Metal Edge Strips: Angle or L-shape, height to match tile and setting-bed thickness, metallic or
combination of metal and PVC or neoprene base, designed specifically for flooring applications;
stainless-steel, ASTM A 666, 300 Series exposed-edge material.

Temporary Protective Coating: Either product indicated below that is formulated to protect
exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and
grout products; and easily removable after grouting is completed without damaging grout or tile.

1. Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with
a melting point of 120 to 140 deg F (49 to 60 deg C) per ASTM D 87.
2. Grout release in form of manufacturer's standard proprietary liquid coating that is specially

formulated and recommended for use as temporary protective coating for tile.
Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile and
grout surfaces, specifically approved for materials and installations indicated by tile and grout
manufacturers.
Grout Sealer: Manufacturer's standard product for sealing grout joints and that does not change
color or appearance of grout.

MIXING MORTARS AND GROUT

Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers'
written instructions.

Add materials, water, and additives in accurate proportions.
Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and

other procedures to produce mortars and grouts of uniform quality with optimum performance
characteristics for installations indicated.

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine substrates, areas, and conditions where tile will be installed, with Installer present, for
compliance with requirements for installation tolerances and other conditions affecting
performance of installed tile.

1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are
incompatible with tile-setting materials including curing compounds and other substances
that contain soap, wax, oil, or silicone; and comply with flatness tolerances required by
ANSI A108.01 for installations indicated.

2. Verify that concrete substrates for tile floors installed with thin-set mortar comply with
surface finish requirements in ANSI A108.01 for installations indicated.

Cumberland County Library Renovations Ceramic Tile
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3.2

3.3

a. Verify that surfaces that received a steel trowel finish have been mechanically
scarified.
b. Verify that protrusions, bumps, and ridges have been removed by sanding or
grinding.
3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical
units of work, and similar items located in or behind tile has been completed.
4, Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not

coordinated, adjust joint locations in consultation with Architect.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives
or thin-set mortar with trowelable leveling and patching compound specifically recommended by
tile-setting material manufacturer.

Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar bed
that complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) toward drains.

Blending: For tile exhibiting color variations, verify that tile has been factory blended and
packaged so tile units taken from one package show same range of colors as those taken from
other packages and match approved Samples. If not factory blended, either return to
manufacturer or blend tiles at Project site before installing.

Field-Applied Temporary Protective Coating: If indicated under tile type or needed to prevent
grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of
temporary protective coating, taking care not to coat unexposed tile surfaces.

TILE INSTALLATION

Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods
specified in tile installation schedules. Comply with parts of the ANSI A108 Series "Specifications
for Installation of Ceramic Tile" that are referenced in TCA installation methods, specified in tile
installation schedules, and apply to types of setting and grouting materials used.

1. For the following installations, follow procedures in the ANSI A108 Series of tile installation
standards for providing 95 percent mortar coverage:
a. Tile floors in wet areas.
b. Tile floors composed of tiles 8 by 8 inches (200 by 200 mm) or larger.

Extend tile work into recesses and under or behind equipment and fixtures to form complete
covering without interruptions unless otherwise indicated. Terminate work neatly at obstructions,
edges, and corners without disrupting pattern or joint alignments.

Accurately form intersections and returns. Perform cutting and drilling of tile without marring
visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight
aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so plates,
collars, or covers overlap tile.

Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.

Cumberland County Library Renovations Ceramic Tile
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3.4

3.5

Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center
tile fields in both directions in each space or on each wall area. Lay out tile work to minimize the
use of pieces that are less than half of a tile. Provide uniform joint widths unless otherwise
indicated.

1. For tile mounted in sheets, make joints between tile sheets same width as joints within tile
sheets so joints between sheets are not apparent in finished work.

2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same
size, align joints.

3. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on
floor, base, walls, or trim, align joints unless otherwise indicated.

Joint Widths: Unless otherwise indicated, install tile with the following joint widths:

1. Floor Tile: 1/4 inch.
2. Wall Tile: 1/16 inch.

Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated.

Expansion Joints: Provide expansion joints and other sealant-filled joints, including control,
contraction, and isolation joints, where indicated. Form joints during installation of setting
materials, mortar beds, and tile. Do not saw-cut joints after installing tiles.

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above them.
2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint
Sealants."

Stone Thresholds: Install stone thresholds in same type of setting bed as adjacent floor unless
otherwise indicated.

1. Do not extend crack isolation membrane under thresholds set in latex-portland cement
mortar. Fill joints between such thresholds and adjoining tile set on crack isolation
membrane with elastomeric sealant.

Metal Edge Strips: Install where exposed edge of tile flooring meets carpet, wood, or other
flooring that finishes flush with top of tile.

Grout Sealer: Apply grout sealer to grout joints according to grout-sealer manufacturer's written
instructions. As soon as grout sealer has penetrated grout joints, remove excess sealer and
sealer from tile faces by wiping with soft cloth.

TILE BACKING PANEL INSTALLATION

Install cementitious backer units and treat joints according to ANSI A108.11 and manufacturer's
written instructions for type of application indicated. Use latex-portland cement mortar for bonding
material unless otherwise directed in manufacturer's written instructions.

CRACK ISOLATION MEMBRANE INSTALLATION

Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written
instructions to produce membrane of uniform thickness and bonded securely to substrate.

Do not install tile or setting materials over crack isolation membrane until membrane has cured.

Cumberland County Library Renovations Ceramic Tile
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3.6 CLEANING AND PROTECTING

A. Cleaning: On completion of placement and grouting, clean all ceramic tile surfaces so they are
free of foreign matter.

1. Remove latex-portland cement grout residue from tile as soon as possible.

2. Clean grout smears and haze from tile according to tile and grout manufacturer's written
instructions but no sooner than 10 days after installation. Use only cleaners recommended
by tile and grout manufacturers and only after determining that cleaners are safe to use by
testing on samples of tile and other surfaces to be cleaned. Protect metal surfaces and
plumbing fixtures from effects of cleaning. Flush surfaces with clean water before and after
cleaning.

3. Remove temporary protective coating by method recommended by coating manufacturer
and that is acceptable to tile and grout manufacturer. Trap and remove coating to prevent
drain clogging.

B. Protect installed tile work with kraft paper or other heavy covering during construction period to
prevent staining, damage, and wear. If recommended by tile manufacturer, apply coat of neutral
protective cleaner to completed tile walls and floors.

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.

D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from tile

surfaces.

END OF SECTION
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SECTION 095123 - SUSPENDED ACOUSTICAL CEILINGS

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. Suspended metal grid ceiling system and perimeter trim.
2. Acoustical tile.
B. System Description: Suspension system to rigidly secure acoustical ceiling system including
integral mechanical and electrical components with maximum deflection of 1/360.
1.3 REFERENCES
A. ASTM C635 - Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.
B. ASTM C636 - Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in
Panels.
C. ASTM E1264 - Classification of Acoustical Ceiling Products.
D. Ceilings and Interior Systems Contractors Association (CISCA) - Acoustical Ceilings: Use and
Practice.
14 SUBMITTALS
A. Submit under provisions of Division 1 - General Requirements.
B. Product Data: Provide data on metal grid system components and acoustical units.
C. Samples: Submit two samples full size illustrating material and finish of acoustical units.
D. Samples: Submit two samples each, of suspension system main runner, cross runner, and edge
trim.
E. Manufacturer's Installation Instructions: Indicate special procedures and perimeter conditions
requiring special attention.
15 QUALIFICATIONS
A. Grid Manufacturer: Company specializing in manufacturing the products specified in this section
with minimum three years documented experience.
Cumberland County Library Renovations Suspended Acoustical Ceilings
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B.

1.6

A.

1.7

A

1.8

A.

B.

C.

1.9

A.

B.

Acoustical Unit Manufacturer: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
REGULATORY REQUIREMENTS

Conform to applicable codes for combustibility requirements for materials.

ENVIRONMENTAL REQUIREMENTS

Maintain uniform temperature of minimum 60 degrees F and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.

SEQUENCING

Sequence work under the provisions of Division 1 - General Requirements.

Sequence work to ensure acoustical ceilings are not installed until building is enclosed, sufficient
heat is provided, dust generating activities have terminated, and overhead work is completed,

tested, and approved.

Install acoustical units after interior wet work is dry.

EXTRA MATERIALS
Furnish under provisions of Division 1 - General Requirements.

Provide two unopened boxes of each tile to Owner.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Armstrong Contract Interiors
B. Substitutions: Under provisions of Division 1 - General Requirements.
2.2 SUSPENSION SYSTEM MATERIALS
A. Non-fire Rated Grid: ASTM C635, intermediate duty; exposed T; components die cut and
interlocking; hot dipped galvanized. Product: Prelude 15/16" T-bar grid suspension system.
B. Grid Finish: Prelude 15/16" Grid — White.
C. Accessories: Stabilizer bars, hold-down clips, splices, edge and moldings required for suspended
grid system.
D. Support Channels and Hangers: Hot dipped galvanized; size and type to suit application and
ceiling system flatness requirement specified.
Cumberland County Library Renovations Suspended Acoustical Ceilings
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23 ACOUSTICAL UNIT MATERIALS

A. Acoustical Tile - Armstrong Angled Tegular Dune; conforming to the following:
Size: 24 x 24 inches.

Thickness: 5/8 inch.

Composition: Wet-formed mineral fiber.

NRC Range: .50-.60

CAC Range: 35

Edge Detail: Angled tegular lay-in.

Surface Burning Characteristics: Flame spread 25 or under.
Grid: 15/16 inch.

Color: White.

Factory applied vinyl latex paint.

Humidity Resistance: Humiguard Plus.

S20oNooORWN =
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24 ACCESSORIES

A. Touch-up Paint: Type and color to match acoustical and grid units.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify site conditions under provisions of Division 1 - General Requirements.

B. Verify that layout of hangers will not interfere with other work.

3.2 INSTALLATION - LAY-IN GRID SUSPENSION SYSTEM

A. Install suspension system in accordance with ASTM C636 and manufacturer’s instructions and
as supplemented in this section.

B. Install system capable of supporting imposed loads to a deflection of 1/360 maximum.

C. Locate system on room axis according to reflected ceiling plan.

D. Install after major above ceiling work is complete. Coordinate the location of hangers with other
work.
E. Hang suspension system independent of walls, columns, ducts, pipes and conduit. Where

carrying members are spliced, avoid visible displacement of face plane of adjacent members.

F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

G. Do not support components on main runners or cross runners if weight causes total dead load to
exceed deflection capability.

H. Do not eccentrically load system or produce rotation of runners.

Cumberland County Library Renovations Suspended Acoustical Ceilings
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3.3

3.4

Install edge molding at intersection of ceiling and vertical surfaces, using longest practical lengths.
Miter corners. Provide edge moldings at junctions with other interruptions.

INSTALLATION - ACOUSTICAL UNITS

Install acoustical units in accordance with manufacturer's instructions.

Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance
and function.

Lay directional patterned units one way with pattern parallel to room axis. Fit border trim neatly
against abutting surfaces.

Install units after above ceiling work is complete.

Install acoustical units level, in uniform plane, and free from twist, warp and dents.

Cut tile to fit irregular grid and perimeter edge trim. Field rabbet tile edge. Double cut and field
paint exposed edges of tegular units.

ERECTION TOLERANCES

Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet.

Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads: 2 degrees

END OF SECTION
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SECTION 096513 - RESILIENT BASE

PART 1 - GENERAL

1.1

1.2

1.3

A.

A

A.

B.

C.

SUMMARY
Section Includes:

1. Resilient base.

DELIVERY, STORAGE, AND HANDLING

Store resilient products and installation materials in dry spaces protected from the weather, with
ambient temperatures maintained within range recommended by manufacturer, but not less
than 50 deg F or more than 90 deg F.

PROJECT CONDITIONS

Maintain ambient temperatures within range recommended by manufacturer, but not less than
70 deg F or more than 95 deg F, in spaces to receive resilient products during the following time
periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

Until Substantial Completion, maintain ambient temperatures within range recommended by
manufacturer, but not less than 55 deg F or more than 95 deg F.

Install resilient products after other finishing operations, including painting, have been
completed.

PART 2 - PRODUCTS

2.1 RESILIENT BASE
A. Resilient Base
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. Armstrong World Industries, Inc.
b. Tarkett.
C. Roppe Corporation, USA
d. Or approved equal.
B. Resilient Base Standard: ASTM F 1861.
C. Minimum Thickness: 0.125 inch (3.2 mm).
D. Height: 6 inches (152.4 mm).
Cumberland County Library Renovations Resilient Base
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SECTION 096513 - RESILIENT BASE

E. Lengths: Cut lengths 48 inches (1219 mm) long or coils in manufacturer's standard length.
F. Outside Corners: Job formed or preformed.

G. Inside Corners: Job formed.

H. Finish: As selected by Architect from manufacturer's full range.

l. Colors and Patterns: Match existing.

2.2 INSTALLATION MATERIALS
A. Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or
blended hydraulic-cement-based formulation provided or approved by manufacturer for
applications indicated.

B. Adhesives: Water-resistant type recommended by manufacturer to suit resilient products and
substrate conditions indicated.

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for maximum
moisture content and other conditions affecting performance of the Work.

B. Verify that finishes of substrates comply with tolerances and other requirements specified in
other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign
deposits that might interfere with adhesion of resilient products.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of
resilient products.

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching
compound and remove bumps and ridges to produce a uniform and smooth substrate.

C. Do not install resilient products until they are same temperature as the space where they are to
be installed.
1. Move resilient products and installation materials into spaces where they will be installed

at least 48 hours in advance of installation.

D. Sweep and vacuum clean substrates to be covered by resilient products immediately before
installation.

Cumberland County Library Renovations Resilient Base
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SECTION 096513 - RESILIENT BASE

3.3 RESILIENT BASE INSTALLATION
A. Comply with manufacturer's written instructions for installing resilient base.
B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and
other permanent fixtures in rooms and areas where base is required.
C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of
adjacent pieces aligned.
D. Tightly adhere resilient base to substrate throughout length of each piece, with base in
continuous contact with horizontal and vertical substrates.
E. Do not stretch resilient base during installation.
F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient
base with manufacturer's recommended adhesive filler material.
3.4 CLEANING AND PROTECTION
A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.
B. Perform the following operations immediately after completing resilient product installation:
1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum surfaces thoroughly.
3. Damp-mop surfaces to remove marks and soil.
C. Protect resilient products from mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during remainder of construction period.
D. Floor Polish: Remove soll, visible adhesive, and surface blemishes from resilient stair treads
before applying liquid floor polish.
E. Cover resilient products until Substantial Completion.
END OF SECTION
Cumberland County Library Renovations Resilient Base
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SECTION 096813 — CARPET TILE

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. Carpet tile placed with glue-down method and accessories.
1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include manufacturer's written data on physical characteristics, durability, and fade
resistance.
2. Include installation recommendations for each type of substrate.

B. Samples: For each of the following products and for each color and texture required. Label
each Sample with manufacturer's name, material description, color, pattern, and designation
indicated on Drawings and in schedules.

1. Carpet Tile: Full-size Sample.
14 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

1. Carpet Tile: Full-size units equal to 5 percent of amount installed for each type indicated.
1.5 DELIVERY, STORAGE, AND HANDLING
A. Comply with CRI 104.
1.6 FIELD CONDITIONS

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations.

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed and
weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity
conditions are maintained at occupancy levels during the remainder of the construction period.

Cumberland County Library Renovations Carpet Tile
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SECTION 096813 — CARPET TILE

C.

Do not install carpet over concrete slabs until slabs have cured and are sufficiently dry to bond
with adhesive and concrete slabs have pH range recommended by carpet tile manufacturer.

PART 2 - PRODUCTS

2.1

A

B.

C.

22

A.

B.

C.

CARPET TILE

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

1. Patcraft, Tangible Hue.
2. Substitutions: Under provisions of Division 1 - General Requirements
Color: As selected by Architect from manufacturer's full range.

Size: 24 by 24 inches.

INSTALLATION ACCESSORIES

Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based
formulation provided or recommended by carpet tile manufacturer.

Adhesives: Water-resistant, mildew-resistant, non-staining, pressure-sensitive type to suit
products and subfloor conditions indicated, that complies with flammability requirements for
installed carpet tile and is recommended by carpet tile manufacturer for releasable installation.

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

Metal Edge/Transition Strips: Extruded aluminum with mill finish of profile and width shown, of
height required to protect exposed edge of carpet, and of maximum lengths to minimize running
joints.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for maximum moisture content, alkalinity range, installation tolerances, and other
conditions affecting carpet tile performance. Examine carpet tile for type, color, pattern, and
potential defects.

Concrete Subfloors: Verify that concrete slabs comply with ASTM F 710 and the following:

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other
materials that may interfere with adhesive bond. Determine adhesion and dryness
characteristics by performing bond and moisture tests recommended by carpet tile
manufacturer.

2. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits.

Cumberland County Library Renovations Carpet Tile
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SECTION 096813 — CARPET TILE

3.2

3.3

3.4

PREPARATION

General: Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with
carpet tile manufacturer's written installation instructions for preparing substrates indicated to
receive carpet tile installation.

Use trowelable leveling and patching compounds, according to manufacturer's written
instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level cracks,
holes and depressions 1/8 inch (3 mm) wide or wider and protrusions more than 1/32 inch (0.8
mm) unless more stringent requirements are required by manufacturer's written instructions.
Remove coatings, including curing compounds, and other substances that are incompatible with
adhesives and that contain soap, wax, oil, or silicone, without using solvents. Use mechanical
methods recommended in writing by carpet tile manufacturer.

Broom and vacuum clean substrates to be covered immediately before installing carpet tile.

INSTALLATION

General: Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile
manufacturer's written installation instructions.

Installation Method: As recommended in writing by carpet tile manufacturer.
Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture
including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut edges as

recommended by carpet tile manufacturer.

Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions,
removable flanges, alcoves, and similar openings.

Maintain reference markers, holes, and openings that are in place or marked for future cutting
by repeating on finish flooring as marked on subfloor. Use nonpermanent, nonstaining marking
device.

Stagger joints of carpet tiles so carpet tile grid is offset from access flooring panel grid. Do not
fill seams of access flooring panels with carpet adhesive; keep seams free of adhesive.

CLEANING AND PROTECTION

Perform the following operations immediately after installing carpet tile:

1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner
recommended by carpet tile manufacturer.

2. Remove yarns that protrude from carpet tile surface.

3. Vacuum carpet tile using commercial machine with face-beater element.

Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor Installations."

Protect carpet tile against damage from construction operations and placement of equipment
and fixtures during the remainder of construction period. Use protection methods indicated or
recommended in writing by carpet tile manufacturer.
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END OF SECTION
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SECTION 099000 — PAINTS AND COATINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Surface preparation and field application of paints and coatings.

B. Related Sections:

1. Division 06 Section — Finish Carpentry
2. Division 08 Section — Standard Steel Frames
3. Division 09 Section — Gypsum Board Systems
1.2 REFERENCES
A. ASTM D16 - Definitions of Terms Relating to Paint, Varnish, Lacquer, and Related Products.
B. Conform to ASTM D16 for interpretation of terms used in this Section.
1.3 SUBMITTALS

A. Product Data: Provide data on all finishing products and special coatings.

B. Samples: Submit samples illustrating range of colors and textures available for each surface
finishing product scheduled.

C. Manufacturer's Instructions: Indicate special surface preparation procedures and substrate
conditions requiring special attention.

D. Manufacturer's Safety Data Sheet (MSDS) for each product used.Retain Sections in
subparagraphs below that contain requirements Contractor might expect to find in this Section
but are specified in other Sections.

14 QUALITY ASSURANCE

A. Single Source

1. Provide primers and other undercoat paints produced by same manufacturer as finish
coats for each application.
2. Use only thinners approved by paint manufacturer and use only with recommended limits.

B. Coordination of Work
1. Review other sections of these Specifications in which prime paints are to be provided, to

ensure compatibility of total coatings system.
2. Upon request from other trades, furnish information or characteristics of proposed finish
materials, to ensure that compatible prime coats are used.

C. Manufacturer: Company specializing in manufacturing the products specified in this section with
minimum three years documented experience.

Cumberland County Library Renovations Paints and Coatings
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SECTION 099000 — PAINTS AND COATINGS

D.

1.5

A.

C.

D.

1.6

A.

C.

D.

1.7

A.

B.

Applicator: Company specializing in performing the work of this section with minimum years
documented experience and where applicable, approved by manufacturer.

DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect and handle products to site.

Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
Container label to include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

Store paint materials at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

ENVIRONMENTAL REQUIREMENTS

Ambient temperature range for installation varies among manufacturers. Consult manufacturers
for recommendations and revise first paragraph below to suit Project.

Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

Do not apply exterior coatings during rain or snow, or when relative humidity is outside the
humidity ranges required by the paint product manufacturer.

Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F for
exterior, unless required otherwise by manufacturer's instructions.

Minimum Application Temperature for Varnish Finishes: 65 degrees F for interior or exterior,
unless required otherwise by manufacturer's instructions.

Provide lighting level of 80 ft candles measured mid-height at substrate surface.

EXTRA MATERIALS
Provide 1 unopened gallon of each color, type, and surface texture to Owner.

Label each container with color, type, texture, and room locations, in addition to the
manufacturer's label.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Sherwin Williams
B. Benjamin Moore
C. PPG
Cumberland County Library Renovations Paints and Coatings
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SECTION 099000 — PAINTS AND COATINGS

D.

22

A.

B.

23

A.

Or approved equal

MATERIALS

Coatings: Ready mixed, except field catalyzed coatings. Process pigments to a soft paste
consistency, capable of being readily and uniformly dispersed to a homogeneous coating; good
flow and brushing properties; capable of drying or curing free of streaks or sags.

Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other materials not
specifically indicated but required to achieve the finishes specified, of commercial quality.

FINISHES

Refer to schedule at end of section for surface finish schedule.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify site conditions.
B. Verify that surfaces and substrate conditions are ready to receive work as instructed by
the product manufacturer.
C. Examine surfaces scheduled to be finished prior to commencement of work. Report any condition
that may potentially affect proper application.
D. Test shop applied primer for compatibility with subsequent cover materials.
E. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes
unless moisture content of surfaces is below the following maximums:
1. Gypsum Wallboard: 12 percent.
2. Interior Wood: 15 percent, measured in accordance with ASTM D2016.
3.2 PREPARATION
A. Remove electrical plates, hardware, light fixture trim, escutcheons, and fittings prior to preparing
surfaces or finishing.
B. Correct defects and clean surfaces which affect work of this section.
C. Seal with shellac and seal marks which may bleed through surface finishes.
D. Impervious Surfaces: Remove mildew by scrubbing with solution of tri-sodium phosphate and
bleach. Rinse with clean water and allow surface to dry.
E. Gypsum Board Surfaces: Fill minor defects with filler compound. Spot prime defects after repair.
F. Galvanized Surfaces: Remove surface contamination and oils and wash with solvent. Apply coat
of etching primer.
Cumberland County Library Renovations Paints and Coatings
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SECTION 099000 — PAINTS AND COATINGS

G. Uncoated Steel and Iron Surfaces: Remove grease, mill scale, weld splatter, dirt, and rust.
Where heavy coatings of scale are evident, remove by power tool wire brushing or sandblasting;
clean by washing with solvent. Apply a treatment of phosphoric acid solution, ensuring weld
joints, bolts, and nuts are similarly cleaned. Spot prime paint after repairs.

H. Shop Primed Steel Surfaces: Sand and scrape to remove loose primer and rust. Feather edges
to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel surfaces.

l. Clean and prepare all surfaces in accordance with manufacturer’s written specifications.

3.3 APPLICATION

A. Apply products in accordance with manufacturer's instructions.

B. Do not apply finishes to surfaces that are not dry.

C. Apply each coat to uniform finish.

D. Apply each coat of paint slightly darker than preceding coat unless otherwise approved.

E. Sand wood and metal lightly between coats to achieve required finish.

F. Vacuum clean surfaces free of loose particles. Use tack cloth just prior to applying next coat.

G. Allow applied coat to dry before next coat is applied.

H. Where clear finishes are required, tint fillers to match wood. Work fillers into the grain before set.
Wipe excess from surface.

l. Prime concealed surfaces of interior woodwork scheduled to receive stain or varnish finish with
gloss varnish reduced 25 percent with mineral spirits.

J. Prime concealed surfaces of interior and exterior woodwork with primer paint.

K. Existing/new metal siding must be free of all surface contamination such as oil, grease, loose
paint, mill scale dirt, foreign matter, rust, mold, mildew, mortar and sealers to  assure sound
bonding. Glossy surfaces of old paint films must be clean and dull before repainting.

L. Check for compatibility by applying a test patch of the recommended coating system,
approximately 2-3 square feet. Allow to dry one week before testing adhesion per ASTM D3359.
If coating system is incompatible, complete removal is required per ASTM D4259.Retain first
paragraph below for resilient base with preformed corners; retain second paragraph for resilient
base with job-formed corners.

3.4 CLEANING AND PROTECTION

A. Clean work.

B. Collect waste material which may constitute a fire hazard, place in closed metal containers and
remove daily from site.

Cumberland County Library Renovations Paints and Coatings
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SECTION 099000 — PAINTS AND COATINGS

3.5

A.

SCHEDULE - INTERIOR SURFACES

Miscel

Gypsu
1.

2.
CMU:

1.
2.

laneous Wood — Painted:

One coat of latex primer sealer: Sherwin Williams: Premium Wall & Wood Primer,
B28W111.

Two coats of semi-gloss finish: Sherwin Williams: Promar 200 Zero VOC  Interior
Latex Semi-Gloss B31.2600. Assume two (2) colors.

Unprimed:

One coat of primer: Sherwin Williams: Pro Industrial Procryl Primer, B66-310.

Two coats of semi-gloss finish: Sherwin Williams: Pro Industrial HP Acrylic, B66-600.
Assume two (2) colors.

Primed:

One coat of primer: Sherwin Williams: Pro Industrial Procryl Primer, B66-310.

Two coats of semi-gloss finish: Sherwin Williams: Pro Industrial HP Acrylic, B66-600.
Assume two (2) colors.

m Board:

One coat of latex primer sealer, Sherwin Williams: Promar 200 Zero VOC Interior Latex
Primer B28-2600.

Two coats of eggshell finish, Sherwin Williams: Promar 200 Zero VOC Interior Latex Eg-
Shel, B20-2600. Assume three (3) colors.

One coat primer/void filler: Sherwin Williams Heavy Duty Block Filler, B42W46.
Two coats acrylic epoxy semi-gloss finish; Sherwin Williams Pro-Industrial Pre-catalyzed
WB Epoxy, K46. Assume two (2) colors.

END OF SECTION
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SECTION 104400 - SIGNAGE

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. Braille signs for offices.
2. Braille signs for all other rooms.
3. Braille signs for restroom identification.
4. Directional Signage.
B. Related Sections:
1. Division 09 Section - Gypsum Board Systems
1.3 SUBMITTALS
A. Under provisions of Division 1 - General Requirements: Submittals.
B. Shop Drawings: Indicate sign styles, lettering font, foreground and background colors, locations,
and overall dimensions of each sign type.
C. Samples: Submit two signs, 6 x 6 inch in size illustrating type, style, letter font and method of
attachment.
D. Manufacturer's Installation Instructions: Submit installation template and attachment devices.
E. Colors: Provide sample chips of standard color options.
14 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section with
minimum three years documented experience.
1.5 DELIVERY, STORAGE, AND HANDLING
A. Package signs, labeled in name groups.
B. Store adhesive attachment tape at ambient room temperatures.
1.6 ENVIRONMENTAL REQUIREMENTS
A. Do not install signs when ambient temperature is lower than recommended by manufacturer.
Cumberland County Library Renovations Signage
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SECTION 104400 - SIGNAGE

B.

1.7

A.

Maintain this minimum temperature during and after installation of signs.

STANDARDS

Signage shall consist of room number and function to meet the requirements of the Americans
with Disabilities Act - 1990 (ADA).

PART 2 - PRODUCTS

21 INTERIOR SIGNS

A. Manufacturers:

1. Kennyetto Graphics, Inc.

2. | Signs.

3. Gemini.

4, Or approved equal.

2.2 GRAPHIC PROCESS

A. All interior signs shall be carved type.

1. Tactile characters shall be raised the required 1/32 inches from sign face. Glue on letters
or etched backgrounds are not acceptable.

2. All text shall be accompanied by Grade 2 braille. Braille shall be separated '%” from the
corresponding raised characters or symbols. Grade 2 braille translation to be provided by
signage manufacturer.

3. All letters, numbers and/or symbols shall contrast with their background, either light
characters on a dark background or dark characters on a light background. Characters
and background shall have a non-glare finish.

B. Sign material shall be melamine plastic laminate, approximately 1/8" thick with contrasting core
color. The melamine shall be non-static, fire-retardant and self-extinguishing. The plastic
laminate is to be impervious to most acids, alkalies, alcohol, solvents, abrasives and boiling water.

C. Size of letters and numbers shall be as follows:

1. Room numbers shall be 3/4" for general support signs.

2. Lettering for room names shall be 3/4".

3. Symbol size shall be 4".

4, Standard Grade 2 braille shall be ¥2" below copy.

D. Copy Position: Left justified.

E. Selections may be changed and are for bidding purposes only.

2.3 SIGN SIZE

A. General Support room function signs, 2%z " x length as required including number and name (i.e.
A-01 - Storage Room, B-17 - Electrical Room, etc.). Assume 15 for bidding purposes.

B. Offices Sign size, 6" x 6" include room number and name. Assume 25 for bidding purposes.

Cumberland County Library Renovations Signage
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SECTION 104400 - SIGNAGE

C.

D.

24

A.

2.5

A

Restroom signs shall be 8" x 8" with a 4" accessibility symbol, gender symbol and the verbal
description placed directly below followed by Grade 2 Braille. Assume 6 for bidding purposes.

Corners: square.

DIRECTIONAL SIGNS

Directional signs to be 17" x 9" high; 1/16" lexan with 1-1/4" high lettering spaced ¥2". Corners to
have 2" radius. Assume 4 lines of text with arrows for each sign. Assume 4 for bidding purposes.

ACCESSORIES

Vinyl Tape Adhesive: Double sided tape, permanent adhesive and silicone adhesive as required.

PART 3 - EXECUTION

3.1

A.

B.

C.

INTERIOR SIGN INSTALLATION

Install signs after doors and wall surfaces are finished, in locations as directed by
Architect/Owner.

Locate centerline of signs 5 feet above finished floor.

Position sign 2 inches minimum from strike side of door; on door surface or adjacent wall, level.

END OF SECTION
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SECTION 108000 - TOILET AND BATH ACCESSORIES

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. Toilet and washroom accessories.
2. Grab bars.
3. Attachment hardware.
B. Related Sections:
1. Division 06 Section - Rough Carpentry.
2. Division 06 Section - Custom Casework.
1.3 REFERENCES

A. ANSI A117.1 - Safety Standards for the Handicapped.

B. ASTM A123 - Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.

C. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.
D. ASTM A269 - Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
E. ASTM A366 - Steel, Carbon, Cold-Rolled Sheet, Commercial Quality.
F. ASTM B456 - Electrodeposited Coatings of Copper Plus Nickel Plus Chromium and Nickel Plus
Chromium.
14 SUBMITTALS

A. Product Data: For each type of product indicated. Include the following:

Construction details and dimensions.

Anchoring and mounting requirements, including requirements for cutouts in other work
and substrate preparation.

Material and finish descriptions.

Features that will be included for Project.

Manufacturer's warranty.

Manufacturer's Installation Instructions: Indicate special procedures and perimeter
conditions requiring special attention.

N —

o0hw
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SECTION 108000 - TOILET AND BATH ACCESSORIES

B.

1.5

A

1.6

A

B.

1.7

A.

B.

Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each
accessory required.

1. Identify locations using room designations indicated.
2. Identify products using designations indicated.
CLOSEOUT SUBMITTALS

Maintenance Data: For toilet and bath accessories to include in maintenance manuals.

QUALITY ASSURANCE

Source Limitations: For products listed together in the same Part 2 articles, obtain products from
single source from single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

COORDINATION

Coordinate accessory locations with other work to prevent interference with clearances required
for access by people with disabilities, and for proper installation, adjustment, operation, cleaning,

and servicing of accessories.

Deliver inserts and anchoring devices set into concrete or masonry as required to prevent
delaying the Work.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. A & J Washroom Accessories, Inc.

B. Bobrick Washroom Equipment, Inc.

C. Substitutions: Under provisions of Division 1 - General Requirements.
2.2 MATERIALS

A. Sheet Steel: ASTM A366.

B. Stainless Steel Sheet: ASTM A167, Type 304.

C. Tubing: ASTM A269, stainless steel.

D Adhesive: Two component epoxy type, waterproof.

E. Fasteners, Screws, and Bolts: Hot dip galvanized, tamper-proof.
Cumberland County Library Renovations Toilet and Bath Accessories
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SECTION 108000 - TOILET AND BATH ACCESSORIES

F.

23

A.

C.

D.

24

A.

B.

25

A
C.
D

E.

Expansion Shields: Fiber, lead, or rubber as recommended by accessory manufacturer for
component and substrate.

FABRICATION

Weld and grind joints of fabricated components, smooth.

Form exposed surfaces from single sheet of stock, free of joints. Form surfaces flat without
distortion. Maintain surfaces without scratches or dents.

Fabricate grab bars of tubing, free of visible joints, return to wall with end attachment flanges.
Form bar with minimum 1/2 inches clear of wall surface. Knurl grip surfaces.

Shop assemble components and package complete with anchors and fittings.

Provide steel anchor plates, adapters, and anchor components for installation.

KEYING
Supply 3 keys for each accessory to Owner.

Master key all accessories.

FINISHES

Galvanizing: ASTM A123 to 1.25 oz/sq yd. Galvanize ferrous metal and fastening devices.
Shop Primed Ferrous Metals: Pretreat and clean, spray apply one coat primer and bake.
Chrome/Nickel Plating: ASTM B456, Type SC 2 satin finish.

Stainless Steel: No. 4 satin luster finish.

Back paint components where contact is made with building finishes to prevent electrolysis.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify site conditions under provisions of Division 1 - General Requirements.
B. Verify that site conditions are ready to receive work and dimensions are as indicated on shop
drawings and instructed by the manufacturer.
C. Verify exact location of accessories for installation.
D. Contractor to verify all quantities prior to ordering.
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SECTION 108000 - TOILET AND BATH ACCESSORIES

3.2

3.3

3.4

3.5

A.

B.

PREPARATION
Deliver inserts and rough-in frames to site for timely installation.

Provide templates and rough-in measurements as required.

INSTALLATION

Install accessories in accordance with manufacturers' instructions and ANSI A117.1.

Install plumb and level, securely and rigidly anchored to substrate.

Install Basic Guard in accordance with manufacturer’s instructions. Cut to fit 30" wide sink space.
Grab Bars: Install to withstand a downward load of at least 250 Ibf, when tested according to
ASTM F 446.

ADJUSTING AND CLEANING

Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items.
Remove temporary labels and protective coatings.

Clean and polish exposed surfaces according to manufacturer's written recommendations.

SCHEDULE

See Drawings for Accessory Schedule.

END OF SECTION
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

B

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Piping materials and installation instructions common to most piping systems.
Transition fittings.

Dielectric fittings.

Mechanical sleeve seals.

Sleeves.

Escutcheons.

Plumbing demolition.

Equipment installation requirements common to equipment sections.

Painting and finishing.

0. Supports and anchorages.

BoOoo~NOOA~WONE

DEFINITIONS

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

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

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

The following are industry abbreviations for plastic materials:

ABS: Acrylonitrile-butadiene-styrene plastic.
CPVC: Chlorinated polyvinyl chloride plastic.
PE: Polyethylene plastic.

PVC: Polyvinyl chloride plastic.

PP

The following are industry abbreviations for rubber materials:

1. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For the following:
Transition fittings.
Dielectric fittings.

Mechanical sleeve seals.
Escutcheons.

PwnNPE

Welding certificates.
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15

A.

1.6

A.

B.

1.7

A.

B.

C.

QUALITY ASSURANCE

Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

The plumbing system shall comply with “The Reduction of Lead in Drinking Water Act (P.L. 111-
380) which amends the Safe Drinking Water Act (42 USC 300g-6).

The plumbing system shall comply with the current adopted plumbing code for this project site.
DELIVERY, STORAGE, AND HANDLING

Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

COORDINATION

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for plumbing installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

Coordinate requirements for access panels and doors for plumbing items requiring access that
are concealed behind finished surfaces. Access panels and doors are specified in Division 08
Section "Access Doors and Frames."

PART 2 - PRODUCTS

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

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

2.2 PIPE, TUBE, AND FITTINGS
A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining
methods.
B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.
Cumberland County Library Renovations Common Work Results for Plumbing
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2.3

2.4

A.

B.

D.

JOINING MATERIALS
Refer to individual Division 22 piping Sections for special joining materials not listed below.

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
thickness or specific material is 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.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or
ring type, unless otherwise indicated.

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, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

DIELECTRIC FITTINGS

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

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

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working pressure
at 180 deg F.

1. Available Manufacturers:

Capitol Manufacturing Co.

Central Plastics Company.

Eclipse, Inc.

Epco Sales, Inc.

Hart Industries, International, Inc.

Watts Industries, Inc.; Water Products Div.
Zurn Industries, Inc.; Wilkins Div.

@~rooooTw

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

1. Available Manufacturers:
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

a. Calpico, Inc.
b. Lochinvar Corp.
E. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.
1. Available Manufacturers:
a. Perfection Corp.
b. Precision Plumbing Products, Inc.
C. Sioux Chief Manufacturing Co., Inc.
d. Victaulic Co. of America.
25 MECHANICAL SLEEVE SEALS
A. Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.
1. Available Manufacturers:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.
C. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.
2. Sealing Elements: EPDM or NBR interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.
3. Pressure Plates: Stainless steel. Include two for each sealing element.
4, Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates
to sealing elements. Include one for each sealing element.
2.6 SLEEVES
A. Galvanized-Steel Sheet: 0.0239-inch minimum thickness; round tube closed with welded
longitudinal joint.
B. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
C. Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends
and integral waterstop, unless otherwise indicated.
D. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.
1. Underdeck Clamp: Clamping ring with set screws.
2.7 ESCUTCHEONS
A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers
opening.
B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated
finish.
C. One-Piece, Cast-Brass Type: With set screw.
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2.8

D.

m

I

A.

1. Finish: Polished chrome-plated.

Split-Casting, Cast-Brass Type: With concealed hinge and set screw.

1. Finish: Polished chrome-plated.

One-Piece, Stamped-Steel Type: With set screw and chrome-plated finish.

Split-Plate, Stamped-Steel Type: With concealed hinge, set screw, and chrome-plated finish.

One-Piece, Floor-Plate Type: Cast-iron floor plate.

Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw.

GROUT

Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.

2. Design Mix: 5000-psi, 28-day compressive strength.
3. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

3.2

A.

B.

C.

A.

B.

PLUMBING DEMOLITION

Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective Structure
Demolition"” for general demolition requirements and procedures.

Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to
be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or
plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material.

3. Equipment to Be Removed: Disconnect and cap services and remove equipment.

4, Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove

equipment and deliver to Owner.

If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal capacity
and quality.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 22 Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on Coordination Drawings.
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

C.

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

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

otherwise.

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

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

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

pressure.

Install escutcheons for penetrations of walls, ceilings, and floors according to the following:

1. New Piping:

a.
b.

Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated
finish.

Insulated Piping: One-piece, stamped-steel type, polished chrome-plated finish
with spring clips.

Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-
brass type with polished chrome-plated finish.

Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass
type with polished chrome-plated finish and set screw.

Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with rough-
brass finish and set screw.

Bare Piping in Equipment Rooms: One-piece, cast-brass type with set screw.
Bare Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate

type.

2. Existing Piping: Use the following:

Chrome-Plated Piping: Split-casting, cast-brass type with chrome-plated finish.
Insulated Piping: Split-plate, stamped-steel type with concealed hinge and spring
clips.

Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-casting, cast-
brass type with chrome-plated finish.

Bare Piping at Ceiling Penetrations in Finished Spaces: Split-casting, cast-brass
type with chrome-plated finish.

Bare Piping in Unfinished Service Spaces: Split-casting, cast-brass type with
rough-brass finish.

Bare Piping in Unfinished Service Spaces: Split-plate, stamped-steel type with
concealed hinge and set screw.

Bare Piping in Equipment Rooms: Split-casting, cast-brass type.

Bare Piping at Floor Penetrations in Equipment Rooms: Split-casting, floor-plate

type.
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3.3

M.

N.

Sleeves are not required for core-drilled holes in walls only but are required in floors.
Install sleeves for pipes passing through concrete and masonry walls and concrete floors.

Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floors.

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors 2 inches above finished floor level.
Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring
if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation. Use the following sleeve materials:

a. Steel Pipe Sleeves: For pipes smaller than NPS 6.

b. Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing.
Secure flashing between clamping flanges. Install section of cast-iron soil pipe to
extend sleeve to 2 inches above finished floor level. Refer to Division 07 Section
"Sheet Metal Flashing and Trim" for flashing.

1) Seal space outside of sleeve fittings with grout.

4, Seal annular space between sleeve and pipe or pipe insulation, using joint sealants
appropriate for size, depth, and location of joint. Refer to Division 07 Section "Joint
Sealants"” for materials and installation.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at

pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section

"Penetration Firestopping" for materials.

Verify final equipment locations for roughing-in.

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

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 22 Sections
specifying piping systems.

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

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

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32.

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.
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F. 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.

G. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and
welding operators according to Part 1 "Quality Assurance" Article.

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

3.4 PIPING CONNECTIONS

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

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

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

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

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

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are
not indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

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

3.6 PAINTING

A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections
"Interior Painting" and "Exterior Painting."

B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and
procedures to match original factory finish.

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 05 Section "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor plumbing materials and equipment.
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C. Field Welding: Comply with AWS D1.1.

END OF SECTION
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SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

B.

1.4

A.

B.

C.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Thermometers.
2. Gages.

3. Test plugs.

Related Sections:

1. Division 22 Section "Domestic Water Piping" for domestic and fire-protection water
service meters inside the building.

DEFINITIONS

CR: Chlorosulfonated polyethylene synthetic rubber.

EPDM: Ethylene-propylene-diene terpolymer rubber.

SUBMITTALS

Product Data: For each type of product indicated; include performance curves.

Shop Drawings: Schedule for thermometers and gages indicating manufacturer's number,
scale range, and location for each.

Product Certificates: For each type of thermometer and gage, signed by product manufacturer.

PART 2 - PRODUCTS

21 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS
A. 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:
1. Palmer - Wabhl Instruments Inc.
2. Trerice, H. O. Co.
3. Weiss Instruments, Inc.
4. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div.
B. Case: Chrome-plated brass, 7 inches long.
C. Tube: Red or blue reading, organic-liquid filled, with magnifying lens.
D. Tube Background: Satin-faced, nonreflective aluminum with permanently etched scale
markings.
E. Window: Glass.
Cumberland County Library Renovations Meters and Gages for Plumbing Piping
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2.2

2.3

F.

Connector: Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with
locking device.

Stem: Copper-plated steel, aluminum, or brass for thermowell installation and of length to suit
installation.

Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5
percent of range.

BIMETALLIC-ACTUATED DIAL THERMOMETERS

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:

1. Tel-Tru Manufacturing Company.

2. Trerice, H. O. Co.

3. Weiss Instruments, Inc.

Description: Direct-mounting, bimetallic-actuated dial thermometers complying with
ASME B40.3.

Case: Liquid-filled type, stainless steel with 5-inch diameter.

Element: Bimetal coil.

Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings.
Pointer: Black metal.

Window: Glass.

Ring: Stainless steel.

Connector: Adjustable angle type.

Stem: Metal, for thermowell installation and of length to suit installation.

Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5
percent of range.

THERMOWELLS

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:

1. Tel-Tru Manufacturing Company.
2. Trerice, H. O. Co.
3. Weiss Instruments, Inc.

Manufacturers: Same as manufacturer of thermometer being used.

Description: Pressure-tight, socket-type metal fitting made for insertion into piping and of type,
diameter, and length required to hold thermometer.

Cumberland County Library Renovations
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2.4

25

A.

PRESSURE GAGES

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:

1. Palmer - Wahl Instruments Inc.

2. Trerice, H. O. Co.

3. Weiss Instruments, Inc.

Direct-Mounting, Dial-Type Pressure Gages: Indicating-dial type complying with

ASME B40.100.

Case: Liquid-filled type, drawn steel or cast aluminum 4-inch diameter.
Pressure-Element Assembly: Bourdon tube, unless otherwise indicated.

Pressure Connection: Brass, NPS 1/4, bottom-outlet type unless back-outlet type is
indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.
Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings.
Pointer: Black metal.

Window: Glass.

Ring: Stainless steel.

Accuracy: Grade A, plus or minus 1 percent of middle half scale.
Vacuum-Pressure Range: 30-in. Hg of vacuum to 15 psig of pressure.

Range for Fluids under Pressure: Two times operating pressure.

whN e
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Pressure-Gage Fittings:

1. Valves: NPS 1/4 brass or stainless-steel needle type.

2. Snubbers: ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-metal
disc of material suitable for system fluid and working pressure.

TEST PLUGS

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:

1. Sisco Manufacturing Co.
2. Trerice, H. O. Co.
3. Watts Industries, Inc.; Water Products Div.

Description: Corrosion-resistant brass or stainless-steel body with core inserts and gasketed
and threaded cap, with extended stem for units to be installed in insulated piping.

Minimum Pressure and Temperature Rating: 500 psig at 200 deg F.
Core Inserts: One or two self-sealing rubber valves.

1. Insert material for water service at 20 to 200 deg F shall be CR.
2. Insert material for water service at minus 30 to plus 275 deg F shall be EPDM.

Test Kit: Furnish one test kit containing one pressure gage and adaptor, one thermometer, and
carrying case. Pressure gage, adapter probes, and thermometer sensing elements shall be of
diameter to fit test plugs and of length to project into piping.

1. Pressure Gage: Small bourdon-tube insertion type with 2- to 3-inch-diameter dial and
probe. Dial range shall be 0 to 200 psig.
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2. Low-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch-diameter dial
and tapered-end sensing element. Dial ranges shall be 25 to 125 deg F.

3. High-Range Thermometer: Small bimetallic insertion type with 1- to 2-inch-diameter dial
and tapered-end sensing element. Dial ranges shall be 0 to 220 deg F.

4, Carrying case shall have formed instrument padding.

PART 3 - EXECUTION
3.1 THERMOMETER APPLICATIONS
A. Provide the following temperature ranges for thermometers:

1. Domestic Hot Water: 30 to 240 deg F, with 2-degree scale divisions.
2. Domestic Cold Water: 0 to 100 deg F, with 2-degree scale divisions.

3.2 GAGE APPLICATIONS
A. Install liquid-filled-case-type pressure gages for discharge of each pressure-reducing valve.
3.3 INSTALLATIONS
A. Install direct-mounting thermometers and adjust vertical and tilted positions.
B. Install thermowells with socket extending to center of pipe and in vertical position in piping tees

where thermometers are indicated.

C. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most
readable position.

D. Install needle-valve and snubber fitting in piping for each pressure gage.

E. Install test plugs in tees in piping.

F. Install permanent indicators on walls or brackets in accessible and readable positions.

G. Install connection fittings for attachment to portable indicators in accessible locations.

H. Install thermometers and gages adjacent to machines and equipment to allow service and

maintenance for thermometers, gages, machines, and equipment.

l. Adjust faces of thermometers and gages to proper angle for best visibility.

END OF SECTION
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SECTION 220523 — GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Brass ball valves.
2. Bronze ball valves.
3. Bronze globe valves.

Related Sections:

1. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags and
schedules.
DEFINITIONS

CWP: Cold working pressure.

EPDM: Ethylene propylene copolymer rubber.

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

RS: Rising stem.

SWP: Steam working pressure.

SUBMITTALS

Product Data: For each type of valve indicated.
QUALITY ASSURANCE

Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

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.

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

Cumberland County Library Renovations
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SECTION 220523 — GENERAL-DUTY VALVES FOR PLUMBING PIPING

1.6

A.

B.

C.

DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

Protect threads, flange faces, and weld ends.

Set gate, and globe valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional surfaces.
Block check valves in either closed or open position.

agrwNPRE

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.

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 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. Handwheel: For valves other than quarter-turn types.
2. Handlever: For quarter-turn valves NPS 6 and smaller.

E. Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. 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.

F. Valve-End Connections:

1. Flanged: With flanges according to ASME B16.1 for iron valves.

2. Grooved: With grooves according to AWWA C606.

3. Solder Joint: With sockets according to ASME B16.18.

4. Threaded: With threads according to ASME B1.20.1.

G. Valve Bypass and Drain Connections: MSS SP-45.
2.2 BRASS BALL VALVES
A. Two-Piece, Full-Port, Brass Ball Valves with Stainless-Steel Trim:
Cumberland County Library Renovations General-Duty Valves for Plumbing Piping
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SECTION 220523 — GENERAL-DUTY VALVES FOR PLUMBING PIPING

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.
Hammond Valve.

Milwaukee Valve Company.

oo o

2. Description:

Standard: MSS SP-110.
SWP Rating: 150 psig.

CWP Rating: 600 psig.

Body Design: Two piece.
Body Material: Forged brass.
Ends: Threaded.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.
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B. Three-Piece, Full-Port, Brass Ball Valves with Stainless-Steel 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. Jomar International, LTD.

b. Kitz Corporation.

C. Marwin Valve; a division of Richards Industries.

d. 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: Three piece.
e. Body Material: Forged brass.
f. Ends: Threaded.
g. Seats: PTFE or TFE.
h. Stem: Stainless steel.
i. Ball: Stainless steel, vented.
j- Port: Full.

2.3 BRONZE BALL VALVES

A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel 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. Conbraco Industries, Inc.; Apollo Valves.
b. Crane Co.; Crane Valve Group; Crane Valves.
C. Hammond Valve.
Cumberland County Library Renovations General-Duty Valves for Plumbing Piping
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d. Milwaukee Valve Company.
e. NIBCO INC.
f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

Standard: MSS SP-110.

SWP Rating: 150 psig (1035 kPa).
CWP Rating: 600 psig (4140 kPa).
Body Design: Two piece.

Body Material: Bronze.

Ends: Threaded.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.

Port: Full.
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B. Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel 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. Conbraco Industries, Inc.; Apollo Valves.
b. Hammond Valve.
C. Milwaukee Valve Company.
d. NIBCO INC.
2. Description:
a. Standard: MSS SP-110.
b. SWP Rating: 150 psig.
C. CWP Rating: 600 psig.
d. Body Design: Three piece.
e. Body Material: Bronze.
f. Ends: Threaded.
g. Seats: PTFE or TFE.
h. Stem: Stainless steel.
i. Ball: Stainless steel, vented.
j- Port: Full.
2.4 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. Milwaukee Valve Company.

e. NIBCO INC.

f. Red-White Valve Corporation.

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
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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, bronze.

B. Class 125, Bronze Globe Valves with Nonmetallic 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. NIBCO INC.
d. Red-White Valve Corporation.
2. Description:
a. Standard: MSS SP-80, Type 2.
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: PTFE or TFE.
g. Packing: Asbestos free.
h. Handwheel: Malleable iron, bronze.

C. Class 150, Bronze Globe Valves with Nonmetallic 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. Hammond Valve.

C. Milwaukee Valve Company.

d. NIBCO INC.

e. Red-White Valve Corporation.

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard: MSS SP-80, Type 2.

b. CWP Rating: 300 psig.

C. Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends: Threaded.

e. Stem: Bronze.

f. Disc: PTFE or TFE.

g. Packing: Asbestos free.

h. Handwheel: Malleable iron, bronze.
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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.

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.
34 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
A. If valve applications are not indicated, use the following:
1. Shutoff Service: Ball valves.
2. Throttling Service: Globe 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 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.
Cumberland County Library Renovations General-Duty Valves for Plumbing Piping
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3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 3 and Smaller:

1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends.
2. Ball Valves: Two piece, full port, bronze with stainless-steel trim.
3. Bronze Globe Valves: Class 150, bronze or nonmetallic disc.

END OF SECTION
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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 the following hangers and supports for plumbing system piping and
equipment;
1. Steel pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4, Thermal-hanger shield inserts.
5. Fastener systems.
6. Pipe positioning systems.

B. Related Sections include the following:
1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze

hangers for pipe and equipment supports.

2. Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment”

for vibration isolation devices.
1.3 DEFINITIONS
A. MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.

B. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports.”

1.4 PERFORMANCE REQUIREMENTS

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

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

C. Design seismic-restraint hangers and supports for piping and equipment and obtain approval
from authorities having jurisdiction.

15 SUBMITTALS

A. Product Data: For the following:

1. Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.
3. Powder-actuated fastener systems.
4, Pipe positioning systems.
Cumberland County Library Renovations Hangers and Supports for Plumbing
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B. Shop Drawings Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following:

1. Trapeze pipe hangers. Include Product Data for components.
2. Metal framing systems. Include Product Data for components.
3. Pipe stands. Include Product Data for components.

C. Welding certificates.
1.6 QUALITY ASSURANCE

A. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code-
-Steel." AWS D1.4, "Structural Welding Code--Reinforcing Steel." and ASME Boiler and
Pressure Vessel Code: Section IX.

B. Welding: Qualify procedures and personnel according to the following:

AWS D1.1, "Structural Welding Code--Steel."

AWS D1.2, "Structural Welding Code--Aluminum."

AWS D1.4, "Structural Welding Code--Reinforcing Steel."
ASME Boiler and Pressure Vessel Code: Section IX.

PN PE

PART 2 - PRODUCTS
21 MANUFACTURERS

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

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

2.2 STEEL PIPE HANGERS AND SUPPORTS

A. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to Part 3
"Hanger and Support Applications" Article for where to use specific hanger and support types.

B. Available Manufacturers:

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

ERICO/Michigan Hanger Co.

Globe Pipe Hanger Products, Inc.

Anvil Corp.

GS Metals Corp.

National Pipe Hanger Corporation.

PHD Manufacturing, Inc.

PHS Industries, Inc.

Piping Technology & Products, Inc.
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C. Galvanized, Metallic Coatings: Pregalvanized or hot dipped.

D. Nonmetallic Coatings: Plastic coating, jacket, or liner.

Cumberland County Library Renovations Hangers and Supports for Plumbing
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E. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of
bearing surface of piping.

2.3 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

2.4 METAL FRAMING SYSTEMS

A. Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels
and other components.

B. Available Manufacturers:

B-Line Systems, Inc.; a division of Cooper Industries.
ERICO/Michigan Hanger Co.; ERISTRUT Div.

GS Metals Corp.

Power-Strut Div.; Tyco International, Ltd.

Unistrut Corp.; Tyco International, Ltd.
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C. Coatings: Manufacturer's standard finish unless bare metal surfaces are indicated.
D. Nonmetallic Coatings: Plastic coating, jacket, or liner.
25 THERMAL-HANGER SHIELD INSERTS

A. Description: 100-psig- minimum, compressive-strength insulation insert encased in sheet metal
shield.

B. Available Manufacturers:

Carpenter & Paterson, Inc.
ERICO/Michigan Hanger Co.

PHS Industries, Inc.

Pipe Shields, Inc.

Rilco Manufacturing Company, Inc.
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C. Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type | calcium
silicate or ASTM C 552, Type Il cellular glass with vapor barrier.

D. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type | calcium
silicate or ASTM C 552, Type Il cellular glass.

E. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
F. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
G. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient

air temperature.

Cumberland County Library Renovations Hangers and Supports for Plumbing
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2.6 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

1. Available Manufacturers:
a. Hilti, Inc.
b. ITW Ramset/Red Head.
C. Masterset Fastening Systems, Inc.
d. MKT Fastening, LLC.
e. Powers Fasteners.

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

1. Available Manufacturers:

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

Hilti, Inc.

ITW Ramset/Red Head.

MKT Fastening, LLC.

Powers Fasteners.
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2.7 PIPE POSITIONING SYSTEMS

A. Description: IAPMO PS 42, system of metal brackets, clips, and straps for positioning piping in
pipe spaces for plumbing fixtures for commercial applications.

B. Available Manufacturers:
1. C & S Mfg. Corp.
2. HOLDRITE Corp.; Hubbard Enterprises.
3. Samco Stamping, Inc.
2.8 MISCELLANEOUS MATERIALS
A. Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

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

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

PART 3 - EXECUTION
3.1 HANGER AND SUPPORT APPLICATIONS

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

Cumberland County Library Renovations Hangers and Supports for Plumbing
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B.

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

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

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

Use padded hangers for piping that is subject to scratching.

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

1.

2.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

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

Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F pipes,
NPS 4 to NPS 16, requiring up to 4 inches (100 mm) of insulation.

Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.
Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, NPS 1/2 to
NPS 24, if little or no insulation is required.

Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated stationary pipes, NPS 3/4 to NPS 8.

Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 8.

Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated stationary
pipes, NPS 1/2 to NPS 8.

Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 2.

Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11): For
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8.

Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated stationary pipes, NPS 3/8 to NPS 3.

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

Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

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.

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 and with U-bolt to retain pipe.
Adjustable, Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes,
NPS 2-1/2 to NPS 36, if vertical adjustment is required, with steel pipe base stanchion
support and cast-iron floor flange.

Single Pipe Rolls (MSS Type 41): For suspension of pipes, NPS 1 to NPS 30, from 2
rods if longitudinal movement caused by expansion and contraction might occur.
Adjustable Roller Hangers (MSS Type 43): For suspension of pipes, NPS 2-1/2 to
NPS 20, from single rod if horizontal movement caused by expansion and contraction
might occur.

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.
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20.

21.

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.
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.

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

1.

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

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

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

el

5.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-lron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

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 Ib.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib
d. de-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
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13. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
14. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear

horizontal movement where headroom is limited.

J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

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

insulation that matches adjoining insulation.

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

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

K. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping

system Sections, install the following types:

1. 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 (32 mm).

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 absorb 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 absorb 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 absorb 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 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.

L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not

specified in piping system Sections.

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

specified in piping system Sections.

N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building

attachments where required in concrete construction.

0. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and

waste piping for plumbing fixtures.
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3.2 HANGER AND SUPPORT INSTALLATION

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

structure.

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

pipe hangers.

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

pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.

Weld steel according to AWS D1.1.

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping and support

together on field-assembled metal framing systems.
D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

E. Fastener System Installation:

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.

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 Positioning System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture. Refer to Division 22 Section "Plumbing Fixtures"

for plumbing fixtures.

G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and

other accessories.

H. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of

expansion joints, expansion loops, expansion bends, and similar units.

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

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

fasten inserts to forms and install reinforcing bars through openings at top of inserts.

K. Load Distribution: Install hangers and supports so piping live and dead loads and stresses from

movement will not be transmitted to connected equipment.

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum

pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded.
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M. Insulated Piping: Comply with the following:

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

5. Insert Material: Length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
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 procedures for shielded metal arc welding, appearance
and quality of welds, and methods used in correcting welding work, and with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, Finish welds at exposed connections so no roughness shows after finishing and contours

of welded surfaces match adjacent contours.

3.4 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.
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3.5 PAINTING

A. Touch Up: Clean field welds and abraded areas of shop paint. Paint exposed areas

immediately after erecting hangers and supports. Use same materials as used
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B. Touch Up: Cleaning and touchup painting of field welds, bolted connections, and

for shop

abraded

areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION
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SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING 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. This Section includes the following:

Isolation mounts.

Restrained elastomeric isolation mounts.
Freestanding and restrained spring isolators.
Housed spring mounts.

Elastomeric hangers.

Spring hangers.

Spring hangers with vertical-limit stops.

Pipe riser resilient supports.

Resilient pipe guides.

10.  Seismic snubbers.

11. Restraining braces and cables.

12.  Steel Inertia Steel and inertia, vibration isolation equipment bases.

CoNoA~WNE

1.3 DEFINITIONS

A. IBC: International Building Code.

B. ICC-ES: ICC-Evaluation Service.

C. OSHPD: Office of Statewide Health Planning and Development for the State of California.
14 PERFORMANCE REQUIREMENTS

A. Refer to Architectural drawings for Seismic-Restraint Loading.
1.5 SUBMITTALS

A. Product Data: For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.
2. lllustrate and indicate style, material, strength, fastening provision, and finish for each

type and size of seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension and shear as evaluated by an agency acceptable to
authorities having jurisdiction.

b. Annotate to indicate application of each product submitted and compliance with
requirements.

3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.
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1.6

B.

Delegated-Design Submittal: For vibration isolation and seismic-restraint details 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. Design Calculations: Calculate static and dynamic loading due to equipment weight and
operation, seismic forces required to select vibration isolators, seismic restraints, and for
designing vibration isolation bases.

2. Riser Supports: Include riser diagrams and calculations showing anticipated expansion
and contraction at each support point, initial and final loads on building structure, spring
deflection changes, and seismic loads. Include certification that riser system has been
examined for excessive stress and that none will exist.

3. Seismic-Restraint Details:
a. Design Analysis: To support selection and arrangement of seismic restraints.
Include calculations of combined tensile and shear loads.
b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to

the restrained items and to the structure. Show attachment locations, methods,
and spacings. Identify components, list their strengths, and indicate directions and
values of forces transmitted to the structure during seismic events. Indicate
association with vibration isolation devices.

C. Preapproval and Evaluation Documentation: By an agency acceptable to
authorities having jurisdiction, showing maximum ratings of restraint items and the
basis for approval (tests or calculations).

Coordination Drawings: Show coordination of seismic bracing for plumbing piping and
equipment with other systems and equipment in the vicinity, including other supports and
seismic restraints.

Welding certificates.
Qualification Data: For professional engineer and testing agency.
Field quality-control test reports.

Operation and Maintenance Data: For air-mounting systems to include in operation and
maintenance manuals.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code - Steel."

Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproved by ICC-ES, or
preapproved by another agency acceptable to authorities having jurisdiction, showing maximum
seismic-restraint ratings. Ratings based on independent testing are preferred to ratings based
on calculations. If preapproved ratings are not available, submittals based on independent
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testing are preferred. Calculations (including combining shear and tensile loads) to support
seismic-restraint designs must be signed and sealed by a qualified professional engineer.

PART 2 - PRODUCTS
21 VIBRATION ISOLATORS

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

Ace Mountings Co., Inc.
Amber/Booth Company, Inc.
California Dynamics Corporation.
Isolation Technology, Inc.

Kinetics Noise Control.

Mason Industries.

Vibration Eliminator Co., Inc.
Vibration Isolation.

Vibration Mountings & Controls, Inc.

CoNoA~WNE

B. Mounts:  Double-deflection type, with molded, oil-resistant rubber, hermetically sealed
compressed fiberglass, or neoprene isolator elements with factory-drilled, encapsulated top
plate for bolting to equipment and with baseplate for bolting to structure. Color-code or
otherwise identify to indicate capacity range.

1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and
opposing, oil-resistant rubber or neoprene elements that prevent central threaded
element and attachment hardware from contacting the housing during normal operation.

2. Neoprene: Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO.

C. Restrained Mounts: All-directional mountings with seismic restraint.

1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and
opposing, oil-resistant rubber or neoprene elements that prevent central threaded
element and attachment hardware from contacting the housing during normal operation.

2. Neoprene: Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO.

D. Spring Isolators: Freestanding, laterally stable, open-spring isolators.

1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

2. Minimum Additional Travel: 50 percent of the required deflection at rated load.

3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

4 Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

5. Baseplates: Factory drilled for bolting to structure and bonded to 1/4-inch- thick, rubber
isolator pad attached to baseplate underside. Baseplates shall limit floor load to 500
psig.

6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw
to fasten and level equipment.
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E. Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic or limit-stop restraint.
1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to weight
being removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-) thick, neoprene or
rubber isolator pad attached to baseplate underside; and adjustable equipment mounting
and leveling bolt that acts as blocking during installation.
2. Restraint:  Seismic or limit-stop as required for equipment and authorities having
jurisdiction.
3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.
4, Minimum Additional Travel: 50 percent of the required deflection at rated load.
5. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
6. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
F. Housed Spring Mounts: Housed spring isolator with integral seismic snubbers.
1. Housing: Ductile-iron or steel housing to provide all-directional seismic restraint.
2. Base: Factory drilled for bolting to structure.
3 Snubbers: Vertically adjustable to allow a maximum of 1/4-inch travel up or down before

contacting a resilient collar.

G. Elastomeric Hangers: Single or double-deflection type, fitted with molded, oil-resistant
elastomeric isolator elements bonded to steel housings with threaded connections for hanger
rods. Color-code or otherwise identify to indicate capacity range.

H. Spring Hangers: Combination coil-spring and elastomeric-insert hanger with spring and insert
in compression.

1.

Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced
cup to support spring and bushing projecting through bottom of frame.

Self-centering hanger rod cap to ensure concentricity between hanger rod and support
spring coil.

l. Spring Hangers with Vertical-Limit Stop: Combination coil-spring and elastomeric-insert hanger
with spring and insert in compression and with a vertical-limit stop.

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4, Lateral Stiffness: More than 80 percent of rated vertical stiffness.
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5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene.

7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop” on lower
threaded rod.

8. Self-centering hanger rod cap to ensure concentricity between hanger rod and support
spring coil.

2.2

Pipe Riser Resilient Support: All-directional, acoustical pipe anchor consisting of 2 steel tubes
separated by a minimum of 1/2-inch- thick neoprene. Include steel and neoprene vertical-limit
stops arranged to prevent vertical travel in both directions. Design support for a maximum load
on the isolation material of 500 psig and for equal resistance in all directions.

Resilient Pipe Guides: Telescopic arrangement of 2 steel tubes or post and sleeve
arrangement separated by a minimum of 1/2-inch- thick neoprene. Where clearances are not
readily visible, a factory-set guide height with a shear pin to allow vertical motion due to pipe
expansion and contraction shall be fitted. Shear pin shall be removable and reinsertable to
allow for selection of pipe movement. Guides shall be capable of motion to meet location
requirements.

SEISMIC-RESTRAINT DEVICES

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

Amber/Booth Company, Inc.

California Dynamics Corporation.

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

Kinetics Noise Control.

Loos & Co.; Cableware Division.

Mason Industries.

TOLCO Incorporated; a brand of NIBCO INC.
Unistrut; Tyco International, Ltd.

CoNoA~®ONE

General Requirements for Restraint Components: Rated strengths, features, and applications
shall be as defined in reports by an agency acceptable to authorities having jurisdiction.

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least four times the maximum seismic forces to which they will be
subjected.

Snubbers: Factory fabricated using welded structural-steel shapes and plates, anchor bolts,
and replaceable resilient isolation washers and bushings.

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or
female-wedge type.

2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.

3. Maximum 1/4-inch- air gap, and minimum 1/4-inch- thick resilient cushion.

Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted
steel channels with accessories for attachment to braced component at one end and to building
structure at the other end and other matching components and with corrosion-resistant coating;
and rated in tension, compression, and torsion forces.
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2.3

E.

I

A.

B.

Restraint Cables: ASTM A 492 stainless]-steel cables with end connections made of steel
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; and
with a minimum of two clamping bolts for cable engagement.

Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted
connections to hanger rod.

Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid
equipment mountings, and matched to type and size of anchor bolts and studs.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for rigid equipment mountings, and matched to type and
size of attachment devices used.

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel
for interior applications and stainless steel for exterior applications. Select anchor bolts with
strength required for anchor and as tested according to ASTM E 488. Minimum length of eight
times diameter.

Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless
steel for exterior applications. Select anchor bolts with strength required for anchor and as
tested according to ASTM E 488.

FACTORY FINISHES
Finish: Manufacturer's standard prime-coat finish ready for field painting.

Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment
before shipping.

Powder coating on springs and housings.

All hardware shall be galvanized. Hot-dip galvanize metal components for exterior use.
Baked enamel or powder coat for metal components on isolators for interior use.
Color-code or otherwise mark vibration isolation and seismic-control devices to indicate
capacity range.

e

PART 3 - EXECUTION

3.1

A.

B.

C.

EXAMINATION

Examine areas to receive vibration isolation and seismic-control devices for compliance with
requirements for installation tolerances and other conditions affecting performance.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before
installation.

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

A.

APPLICATIONS

Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application
by an agency acceptable to authorities having jurisdiction.

Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods due to seismic forces.

Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength will be adequate to carry present and future static and seismic loads
within specified loading limits.

VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

Piping Restraints:

1. Comply with requirements in MSS SP-127.

2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum
of 80 feet o.c.
3. Brace a change of direction longer than 12 feet.

Install cables so they do not bend across edges of adjacent equipment or building structure.

Install seismic-restraint devices using methods approved by an agency acceptable to authorities
having jurisdiction providing required submittals for component.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full
design strength.
3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty

sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

4, Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
and progressing toward the surface in such a manner as to avoid introduction of air
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless steel anchors for exterior
applications.
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3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or
branches are supported by different structural elements, and where the connections terminate
with connection to equipment that is anchored to a different structural element from the one
supporting the connections as they approach equipment. Comply with requirements in
Division 22 Section "Domestic Water Piping" for piping flexible connections.

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Perform tests and inspections.

C. Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable
to authorities having jurisdiction.

2. Schedule test with Owner, through Architect, before connecting anchorage device to
restrained component (unless postconnection testing has been approved), and with at
least seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by
Architect.

5 Test to 90 percent of rated proof load of device.

6. Measure isolator restraint clearance.

7. Measure isolator deflection.

8 Verify snubber minimum clearances.

9 Air-Mounting System Leak Test: After installation, charge system and test for leaks.
Repair leaks and retest until no leaks exist.

10.  Air-Mounting System Operational Test: Test the compressed-air leveling system.

11. Test and adjust air-mounting system controls and safeties.

12. If a device fails test, modify all installations of same type and retest until satisfactory
results are achieved.

D. Remove and replace malfunctioning units and retest as specified above.

E. Prepare test and inspection reports.

3.6 ADJUSTING

A. Adjust isolators after piping system is at operating weight.

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

C. Adjust active height of spring isolators.

D. Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION
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PART 1 - GENERAL

1.1

A.

1.2

A.

13

A.

B.

C.

D.

E.

1.4

A.

B.

C.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Equipment labels.
Warning signs and labels.
Pipe labels.

Valve tags.

Warning tags.

aghrwbhpE

SUBMITTALS
Product Data: For each type of product indicated.

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

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

Valve numbering scheme.
Valve Schedules: For each piping system to include in maintenance manuals.
COORDINATION

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

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

21 EQUIPMENT LABELS
A. Metal Labels for Equipment:

1. Material and Thickness: Brass, 0.032-inch minimum thickness, and having predrilled or
stamped holes for attachment hardware.

2. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

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

4, Fasteners: Stainless-steel rivets.
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5. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4)
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section number
and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

2.2 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch
thick, and having predrilled holes for attachment hardware.

B. Letter Color: Black.

C. Background Color: White.

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

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

G. Fasteners: Stainless-steel rivets.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

l. Label Content: Include caution and warning information, plus emergency notification
instructions.

2.3 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

D. 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: At least 1-1/2 inches high.
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2.4

A.

B.

2.5

A.

VALVE TAGS

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 S-hook.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) 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), 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.
WARNING TAGS

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

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

2. Fasteners: Brass grommet and wire.

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

4. Color: Yellow background with black lettering.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

3.3

A.

B.

PREPARATION

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

Install or permanently fasten labels on each major item of mechanical equipment.

Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

Piping Color-Coding: Painting of piping is specified in Division 09 Section "Interior Painting."

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.

Cumberland County Library Renovations Identification for Plumbing Piping and Equipment

220553-1



SECTION 220553 — IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

6. Spaced at maximum intervals of 20 feet along each run. Reduce intervals to 10 feet in
areas of congested piping and equipment.

C. Pipe Label Color Schedule:
1. Domestic Water Piping:

a. Background Color: White.
b. Letter Color: Black.

2. Sanitary Waste, and Vent Piping:

a. Background Color: White.
b. Letter Color: Black.

3.4 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 similar roughing-in connections of end-use fixtures and units. List

tagged valves in a valve schedule.

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

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

C. Hot Water Return: 1 — 1% inches, round.

2. Valve-Tag Color:

a. Cold Water: Natural.
b. Hot Water: Natural.
C. Hot Water Return: Natural.

3. Letter Color:

a. Cold Water: Black.
b. Hot Water: Black.
C. Hot Water Return: Black.

3.5 WARNING-TAG INSTALLATION
A. Write required message on, and attach warning tags to, equipment and other items where
required.
END OF SECTION
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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.

Insulation Materials:

a. Flexible elastomeric.
b. Mineral fiber.

Insulating cements.
Adhesives.

Mastics.

Lagging adhesives.
Sealants.
Factory-applied jackets.
Field-applied fabric-reinforcing mesh.
Field-applied cloths.
Field-applied jackets.
Tapes.

Securements.

Corner angles.

1.3 SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity, thickness, and
jackets (both factory and field applied, if any).

B. Shop Drawings:

1.
2.
3.
4
5.

6.
7.
8

Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

Detail attachment and covering of heat tracing inside insulation.

Detail insulation application at pipe expansion joints for each type of insulation.

Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.

Detail removable insulation at piping specialties, equipment connections, and access
panels.

Detail application of field-applied jackets.

Detail application at linkages of control devices.

Detall field application for each equipment type.

C. Qualification Data: For qualified Installer.

D. Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.

E. Field quality-control reports.
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1.4

A.

B.

15

A.

1.6

A.

B.

1.7

A.

B.

QUALITY ASSURANCE

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.

Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per 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 and inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate size and location of supports, hangers, and insulation shields specified in
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation application and
equipment Installer for equipment 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.

SCHEDULING

Schedule insulation application after pressure testing systems. 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.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS
A. Comply with requirements in Part 3 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.
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F. Mineral-Fiber, Preformed Pipe Insulation:

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Fibrex Insulations Inc.; Coreplus 1200.

b. Johns Manwville; Micro-Lok.

C. Knauf Insulation; 1000 Pipe Insulation.

d. Manson Insulation Inc.; Alley-K.

e. Owens Corning; Fiberglas Pipe Insulation.

2. Typel, 850 deg F (454 deg C) Materials: Mineral or glass fibers bonded with a
thermosetting resin. Comply with ASTM C 547, Type |, Grade A, with factory-applied
ASJ-SSL. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

G. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Semirigid board material with factory-applied ASJ or FSK jacket complying with
ASTM C 1393, Typell or Type llIA Category 2, or with properties similar to ASTM C 612,
Type IB. Nominal density is 2.5 Ib/cu. ft. or more. Thermal conductivity (k-value) at 100 deg F
is 0.29 Btu x in. /h x sq. ft. x deg F or less. Factory-applied jacket requirements are specified in
"Factory-Applied Jackets" Article.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. CertainTeed Corp.; CrimpWrap.

b. Johns Manville; MicroFlex.

C. Knauf Insulation; Pipe and Tank Insulation.

d. Manson Insulation Inc.; AK Flex.

e. Owens Corning; Fiberglas Pipe and Tank Insulation.
2.2 INSULATING CEMENTS

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Insulco, Division of MFS, Inc.; Triple I.
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik.

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply  with
ASTM C 449/C 449M.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Insulco, Division of MFS, Inc.; SmoothKote.
b. P. K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote.
C. Rock Wool Manufacturing Company; Delta One Shot.

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.
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B.

Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type Il, Class I.

1. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:

a. Aeroflex USA Inc.; Aeroseal.
b. Armacell LCC; 520 Adhesive.
C. Foster Products Corporation, H. B. Fuller Company; 85-75.
d. RBX Corporation; Rubatex Contact Adhesive.
2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:

a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
C. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.
2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,

Grade A for bonding insulation jacket lap seams and joints.

1. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:

a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
C. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.
2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

PVC Jacket Adhesive: Compatible with PVC jacket.

1. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:

a. Dow Chemical Company (The); 739, Dow Silicone.
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
C. P.I.C. Plastics, Inc.; Welding Adhesive.
d. Speedline Corporation; Speedline Vinyl Adhesive.
2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
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F. FSK and Metal Jacket Flashing Sealants:
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Products, Division of ITW; CP-76-8.
b. Foster Products Corporation, H. B. Fuller Company; 95-44.
C. Marathon Industries, Inc.; 405.
d. Mon-Eco Industries, Inc.; 44-05.
e. Vimasco Corporation; 750.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250 deg F.
5. Color: Aluminum.
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
G. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Products, Division of ITW; CP-76.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4, Service Temperature Range: Minus 40 to plus 250 deg F.
5. Color: White.
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2.4 FACTORY-APPLIED JACKETS
A. Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:
1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type I.
2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type I.
3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type Il
4, PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier
film with a permeance at 0.02 perms when tested according to ASTM E 96 and with a
flame-spread index of 5 and a smoke-developed index of 20 when tested according to
ASTM E 84.
a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and
Saran 560 Vapor Retarder Film.
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2.5

PVDC Jacket for Outdoor Applications: 6-mil- thick, white PVDC biaxially oriented barrier
film with a permeance at 0.01 perms when tested according to ASTM E 96 and with a
flame-spread index of 5 and a smoke-developed index of 25 when tested according to
ASTM E 84.

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and
Saran 560 Vapor Retarder Film.

PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based
adhesive covered by a removable protective strip.

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and
Saran 560 Vapor Retarder Film.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

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.
Thickness is indicated in field-applied jacket schedules.

1.

pwn

5.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Johns Manwville; Zeston.

P.1.C. Plastics, Inc.; FG Series.
Proto PVC Corporation; LoSmoke.
Speedline Corporation; SmokeSafe.

aoow

Adhesive: As recommended by jacket material manufacturer.
Color: White.
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.

Factory-fabricated tank heads and tank side panels.

Metal Jacket:

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Products, Division of ITW; Metal Jacketing Systems.
b. PABCO Metals Corporation; Surefit.
C. RPR Products, Inc.; Insul-Mate.
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2. Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or
5005, Temper H-14.

a.
b.
c.

Factory cut and rolled to size.

Finish and thickness are indicated in field-applied jacket schedules.

Moisture Barrier for Indoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper.

Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper.

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.

3. Stainless-Steel Jacket: ASTM A 167 or ASTM A 240/A 240M.

2.6 TAPES

Factory cut and rolled to size.

Material, finish, and thickness are indicated in field-applied jacket schedules.
Moisture Barrier for Indoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper.

Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper.

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.

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

aoop

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
Compac Corp.; 104 and 105.

Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

2. Width: 3 inches.
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Nogahkw

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. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

1.

Nouahkwd

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
b. Compac Corp.; 110 and 111.

C. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.

1.

oukwn

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555.
Compac Corp.; 130.

Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape.
Venture Tape; 1506 CW NS.

coop

Width: 2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch in width.

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

1.

oukwnN

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
Compac Corp.; 120.

Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF.
Venture Tape; 3520 CW.

coop

Width: 2 inches.

Thickness: 3.7 mils.

Adhesion: 100 ounces force/inch in width.
Elongation: 5 percent.

Tensile Strength: 34 Ibf/inch in width.
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E.

2.7

A.

B.

C.

PVDC Tape: White vapor-retarder PVDC tape with acrylic adhesive.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Dow Chemical Company (The); Saran 540 Vapor Retarder Tape.

Width: 3 inches.

Film Thickness: 6 mils.

Adhesive Thickness: 1.5 mils.
Elongation at Break: 145 percent.
Tensile Strength: 55 Ibf/inch in width.

oukhwn

CORNER ANGLES

PVC Corner Angles: 30 mil thick, minimum 1 by 1 inch, PVC according to ASTM D 1784,
Class 16354-C. White or color-coded to match adjacent surface.

Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to
ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or 5005; Temper H-14.

Stainless-Steel Corner Angles: 0.024 inch thick, minimum 1 by 1 inch, stainless steel according
to ASTM A 167 or ASTM A 240/A 240M, Type 304 or 316.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates and conditions for compliance with requirements for installation and other
conditions affecting performance of insulation application.

1. Verify that systems and equipment 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. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.
Consult coating manufacturer for appropriate coating materials and application methods
for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

C. Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.
D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.
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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 equipment and piping including fittings, valves, and
specialties.
B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required

for each item of equipment and 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.
2.

Install insulation continuously through hangers and around anchor attachments.

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.

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.

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.

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.
2.

Draw jacket tight and smooth.

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.

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 4 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

Cover joints and seams with tape as recommended by insulation material manufacturer
to maintain vapor seal.
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3.4

3.5

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and
at ends adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

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.

For above ambient services, do not install insulation to the following:

Vibration-control devices.

Testing agency labels and stamps.
Nameplates and data plates.
Handholes.

Cleanouts.

aghrwnE

PENETRATIONS

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 Division 07 Section "Penetration Firestopping" 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
Division 07 Section "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

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.
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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 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.

For services not specified to receive a field-applied jacket except for flexible elastomeric,
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.

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, vessels,
and equipment. 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. 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.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.6 MINERAL-FIBER INSULATION INSTALLATION

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.
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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 but 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.

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.

3.7 FIELD-APPLIED JACKET INSTALLATION

A. Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.

2. Install lap or joint strips with same material as jacket.

3. Secure jacket to insulation with manufacturer's recommended adhesive.

4, Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end
joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks
and vessels. 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.

C. 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
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sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12
inches o.c. and at end joints.

D. 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. 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.

3.8 FINISHES
A. Equipment and Pipe Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with
paint system identified below and as specified in Division 09 painting Sections.

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. Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.
C. Do not field paint aluminum or stainless-steel jackets.
3.9 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
3.10 INDOOR PIPING INSULATION SCHEDULE
A. Domestic Cold Water:
1. Insulation shall be one of the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.
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B. Domestic Hot and Recirculated Hot Water:
1. Insulation shall be one of the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.

3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

END OF SECTION
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SECTION 221116 — DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1

1.2

13

1.4

15

A.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Aboveground domestic water pipes, tubes, fittings, and specialties inside the building.
Specialty valves.

Flexible connectors.

Escutcheons.

Sleeves and sleeve seals.

Wall penetration systems.

ogkrwnr

PERFORMANCE REQUIREMENTS

Seismic Performance: Domestic water piping and support and installation shall withstand
effects of earthquake motions determined according to ASCE/SEI 7.

SUBMITTALS
Product Data: For the following products:

Specialty valves.

Dielectric fittings.

Flexible connectors.

Backflow preventers and vacuum breakers.
Escutcheons.

Sleeves and sleeve seals.

Water penetration systems.

NogakrwpnrE

Water Samples: Specified in "Cleaning" Article.

Coordination Drawings: For piping in equipment rooms and other congested areas, drawn to
scale, on which the following items are shown and coordinated with each other, using input from
Installers of the items involved:

1. Domestic water piping.
2. HVAC hydronic piping.

Field quality-control reports.
QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 61 for potable domestic water piping and components.
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1.6

A.

PROJECT CONDITIONS

Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary water service according to requirements indicated:

1. Notify Architect Owner no fewer than one week in advance of proposed interruption of
water service.

2. Do not proceed with interruption of water service without Architect's and Owner's written
permission.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS
A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
2.2 COPPER TUBE AND FITTINGS
A. Hard Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B) water tube, drawn temper.

1. Cast-Copper Solder-Joint Fittings: ASME B16.18, pressure fittings.

2. Wrought-Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.

3. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

4, Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

2.3 PIPING JOINING MATERIALS
A. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.
B. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.
2.4 SPECIALTY VALVES
A. Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for
general-duty metal valves.
B. Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for drain
valves, backflow preventers, and vacuum breakers.
25 DIELECTRIC FITTINGS
A. General Requirements: Assembly of copper alloy and ferrous materials or ferrous material
body with separating honconductive insulating material suitable for system fluid, pressure, and
temperature.
B. Dielectric Unions:

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:

Cumberland County Library Renovations Domestic Water Piping

221116-1



SECTION 221116 — DOMESTIC WATER PIPING

2.6

a. Capitol Manufacturing Company.

b. Central Plastics Company.

C. EPCO Sales, Inc.

d. Hart Industries International, Inc.

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

f. Zurn Plumbing Products Group; Wilkins Water Control Products.
2. Description:

a. Pressure Rating: 150 psig at 180 deg F.
b. End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Flanges:

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. Capitol Manufacturing Company.
b. Central Plastics Company.
C. EPCO Sales, Inc.
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
2. Description:
a. Factory-fabricated, bolted, companion-flange assembly.
b. Pressure Rating: 150 psig.
C. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous.
FLEXIBLE CONNECTORS

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:

Flex-Hose Co., Inc.
Flexicraft Industries.
Mercer Rubber Co.
Metraflex, Inc.
Proco Products, Inc.
Unaflex, Inc.

oukwnpE

Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering
and ends brazed to inner tubing.

1. Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.
3. End Connections NPS 2-1/2 and Larger: Flanged copper alloy.

Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stainless-
steel wire-braid covering and ends welded to inner tubing.

1. Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple.
3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple.
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2.7 ESCUTCHEONS
A. General: Manufactured ceiling, floor, and wall escutcheons and floor plates.
B. One Piece, Cast Brass: Polished, chrome-plated finish with setscrews.
C. One Piece, Deep Pattern: Deep-drawn, box-shaped brass with chrome-plated finish.
D. One Piece, Stamped Steel: Chrome-plated finish with setscrew.
E. Split Casting, Cast Brass: Polished, chrome-plated finish with concealed hinge and setscrew.
F. Split Plate, Stamped Steel: Chrome-plated finish with concealed hinge, setscrew.
G. One-Piece Floor Plates: Cast-iron flange.
H. Split-Casting Floor Plates: Cast brass with concealed hinge.
2.8 SLEEVES
A. Cast-Iron Wall Pipes: Fabricated of cast iron and equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop unless otherwise indicated.
B. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.
C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A53M, Type E, Grade B, Schedule 40, zinc-
coated, with plain ends.
D. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.
1. Underdeck Clamp: Clamping ring with setscrews.
2.9 SLEEVE SEALS
A. 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:
1. Advance Products & Systems, Inc.
2. Calpico, Inc.
3. Metraflex, Inc.
4, Pipeline Seal and Insulator, Inc.
B. Description: Modular sealing element unit, designed for field assembly, used to fill annular
space between pipe and sleeve.
1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.
2. Pressure Plates: Stainless steel.
3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates
to sealing elements.
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2.10

A.

B.

C.

D.

GROUT

Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout.

Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on Coordination Drawings.

B. Install shutoff valve immediately upstream of each dielectric fitting.

C. Install domestic water piping level and plumb.

D. Install seismic restraints on piping. Comply with requirements in Division 22 Section "Vibration
and Seismic Controls for Plumbing Piping and Equipment"” for seismic-restraint devices.

E. Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

F. 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.

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

H. Install piping adjacent to equipment and specialties to allow service and maintenance.

l. Install piping to permit valve servicing.

J. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than system pressure rating used in applications below unless otherwise indicated.

K. Install piping free of sags and bends.

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

M. Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

3.2 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
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B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

C. 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.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

D. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook,"
"Brazed Joints" Chapter.

E. Soldered Joints: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and
fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

F. Copper-Tubing Grooved Joints: Roll groove end of tube. Assemble coupling with housing,
gasket, lubricant, and bolts. Join copper tube and grooved-end fittings according to
AWWA C606 for roll-grooved joints.

G. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
piping systems.

3.3 VALVE INSTALLATION

A. General-Duty Valves: Comply with requirements in Division 22 Section "General-Duty Valves
for Plumbing Piping" for valve installations.

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures
that do not have supply stops. Use ball valves for piping NPS 3 and smaller.

C. Install drain valves at each water riser, at low points in horizontal piping, and where required to
drain water piping. Drain valves are specified in Division 22 Section "Domestic Water Piping
Specialties."

1. Hose-End Drain Valves: At low points in water mains, risers, and branches.
2. Stop-and-Waste Drain Valves: Instead of hose-end drain valves where indicated.
3.4 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 couplings couplings or nipples nipples
unions.

C. Dielectric Fittings for NPS 2-1/2 and Larger: Use dielectric flanges.

35 FLEXIBLE CONNECTOR INSTALLATION

A. Install bronze-hose flexible connectors in copper domestic water tubing.

B. Install stainless-steel-hose flexible connectors in steel domestic water piping.
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3.6 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements in Division 22 Section "Vibration and Seismic Controls for Plumbing

Piping and Equipment” for seismic-restraint devices.

B. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping
and Equipment" for pipe hanger and support products and installation.

1. Vertical Piping: MSS Type 8 or 42, clamps.

2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet: If Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.

4, Base of Vertical Piping: MSS Type 52, spring hangers.

C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.

2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.

3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

4. NPS 2-1/2: 108 inches with 1/2-inch rod.

F. Install supports for vertical copper tubing every 10 feet.

G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's
written instructions.

3.7 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment and machines to allow service and maintenance.

C. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to
the following:

1. Plumbing Fixtures: Cold and hot-water supply piping in sizes indicated, but not smaller
than required by plumbing code. Comply with requirements in Division 22 plumbing
fixture Sections for connection sizes.

2. Equipment: Cold and hot-water supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection.

3.8 ESCUTCHEON INSTALLATION
A. Install escutcheons for penetrations of walls, ceilings, and floors.
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B. Escutcheons for New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern.

b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One piece, cast
brass with polished chrome-plated finish.

C. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece, cast brass
with polished chrome-plated finish.

d. Bare Piping in Unfinished Service Spaces: One piece, cast brass with polished
chrome-plated finish cast brass with rough-brass finish.

e. Bare Piping in Equipment Rooms: One piece, cast brass.

f. Bare Piping at Floor Penetrations in Equipment Rooms: One-piece floor plate.

C. Escutcheons for Existing Piping:

a. Chrome-Plated Piping: Split casting, cast brass with chrome-plated finish.

b. Insulated Piping: Split plate, stamped steel with concealed hinge and spring clips.

C. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split casting, cast
brass with chrome-plated finish.

d. Bare Piping at Ceiling Penetrations in Finished Spaces: Split casting, cast brass
with chrome-plated finish.

e. Bare Piping in Unfinished Service Spaces: Split casting, cast brass with polished
chrome-plated finish.

f. Bare Piping in Equipment Rooms: Split casting, cast brass.

g. Bare Piping at Floor Penetrations in Equipment Rooms: Split-casting floor plate.

3.9 SLEEVE INSTALLATION

A. General Requirements: Install sleeves for pipes and tubes passing through penetrations in
floors, partitions, and walls.

B. Sleeves are not required for core-drilled holes in walls only.

C. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.

D. Install sleeves in new partitions, slabs, and walls as they are built.

E. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation
using joint sealants appropriate for size, depth, and location of joint. Comply with requirements
in Division 07 Section "Joint Sealants" for joint sealants.

F. Seal space outside of sleeves in concrete slabs and walls with grout.

G. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve
and pipe or pipe insulation unless otherwise indicated.

H. Install sleeve materials according to the following applications:

1. Sleeves for Piping Passing through Concrete Floor Slabs: Steel pipe.
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment
Areas or Other Wet Areas: Steel pipe.
a. Extend sleeves 2 inches above finished floor level.
b. For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve
fittings below floor slab as required to secure clamping ring if ring is specified.
Secure flashing between clamping flanges. Install section of cast-iron soil pipe to
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3.10

3.11

extend sleeve to 2 inches above finished floor level. Comply with requirements in
Division 07 Section "Sheet Metal Flashing and Trim" for flashing.

3. Sleeves for Piping Passing through Gypsum-Board Partitions:

a. Steel pipe sleeves for pipes smaller than NPS 6.
b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger.
C. Exception: Sleeves are not required for water supply tubes and waste pipes for

individual plumbing fixtures if escutcheons will cover openings.
4, Sleeves for Piping Passing through Interior Concrete Walls:
a. Steel pipe sleeves for pipes smaller than NPS 6.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements in
Division 07 Section "Penetration Firestopping" for firestop materials and installations.

SLEEVE SEAL INSTALLATION

Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into
building.

Select type and number of sealing elements required for pipe material and size. Position pipe in
center of sleeve. Assemble sleeve seal components and install in annular space between pipe
and sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.

IDENTIFICATION

Identify system components. Comply with requirements in Division 22 Section "ldentification for
Plumbing Piping and Equipment" for identification materials and installation.

Label pressure piping with system operating pressure.
FIELD QUALITY CONTROL

Perform tests and inspections.

Piping Inspections:

1. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction at least one day before inspection
must be made. Perform tests specified below in presence of authorities having
jurisdiction:

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.

b. Final Inspection: Arrange final inspection for authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

3. Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for reinspection.

4, Reports:  Prepare inspection reports and have them signed by authorities having
jurisdiction.
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C. Piping Tests:

1.

2.

5.

6.

Fill domestic water piping. Check components to determine that they are not air bound
and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit a separate
report for each test, complete with diagram of portion of piping tested.

Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

Cap and subject piping to static water pressure of 50 psig above operating pressure,
without exceeding pressure rating of piping system materials. Isolate test source and
allow to stand for four hours. Leaks and loss in test pressure constitute defects that must
be repaired.

Repair leaks and defects with new materials and retest piping or portion thereof until
satisfactory results are obtained.

Prepare reports for tests and for corrective action required.

D. Domestic water piping will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.13 ADJUSTING

A. Perform the following adjustments before operation:

PN PE

oo

7.

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Remove plugs used during testing of piping and for temporary sealing of piping during
installation.

Remove and clean strainer screens. Close drain valves and replace drain plugs.
Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.

Check plumbing specialties and verify proper settings, adjustments, and operation.

3.14 CLEANING

A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if
methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:
1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.
2) Fill system or part thereof with water/chlorine solution with at least 200 ppm
of chlorine. Isolate and allow to stand for three hours.
C. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
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d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedures if biological examination shows contamination.

B. Prepare and submit reports of purging and disinfecting activities.
C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
3.15 PIPING SCHEDULE
A. Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.
B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Fitting Option: Brazed joints may be used on aboveground copper tubing.
D. Aboveground domestic water piping, shall be the following:
1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) wrought- copper solder-
joint fittings; and soldered joints.
3.16 VALVE SCHEDULE
A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:
1. Shutoff Duty: Use ball for piping NPS 3 and smaller.
2. Drain Duty: Hose-end drain valves.
B. Use check valves to maintain correct direction of domestic water flow to and from equipment.
END OF SECTION
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

1.4

A.

B.

C.

D.

1.5

A.

B.

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following domestic water piping specialties:
Vacuum breakers.

Backflow preventers.

Outlet boxes.
Drain valves.

e e N

Related Sections include the following:

1. Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers, pressure
gages, and flow meters in domestic water piping.

PERFORMANCE REQUIREMENTS

Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless otherwise
indicated.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Diagram power, signal, and control wiring.
Field quality-control test reports.

Operation and Maintenance Data: For domestic water piping specialties to include in
emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

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.

NSF Compliance:

1. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1
through 9."

PART 2 - PRODUCTS

2.1 VACUUM BREAKERS
A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
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1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Ames Co.
b. Watts Industries, Inc.; Water Products Div.
C. Zurn Plumbing Products Group; Wilkins Div.

2. Standard: ASSE 1001.

3. Size: NPS 1/4 to NPS 3, as required to match connected piping.

4, Body: Bronze.

5. Inlet and Outlet Connections: Threaded.

6. Finish: Chrome plated.

B. Hose-Connection Vacuum Breakers:

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

a. Watts Industries, Inc.; Water Products Div.

b. Woodford Manufacturing Company.

C. Zurn Plumbing Products Group; Light Commercial Operation.
d. Zurn Plumbing Products Group; Wilkins Div.

2. Standard: ASSE 1011.

3. Body: Bronze, nonremovable, with manual drain.

4, Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.

5. Finish: Chrome or nickel plated.

2.2 BACKFLOW PREVENTERS

A. Beverage-Dispensing-Equipment Backflow Preventers:

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

a. Conbraco Industries, Inc.
b. Watts Industries, Inc.; Water Products Div.
C. Zurn Plumbing Products Group; Wilkins Div.

2. Standard: ASSE 1022.

3. Operation: Continuous-pressure applications.

4, Size: NPS 1/4 or NPS 3/8.

5. Body: Stainless steel.

6. End Connections: Threaded.

2.3 STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers:

1. Pressure Rating: 125 psig minimum.
2. Body: Bronze for NPS 2” and smaller; cast iron with interior lining complying with
AWWA C550 or FDA-approved, epoxy coating and for NPS 2-1/2” and larger.
3. End Connections: Threaded for NPS 2” and smaller; flanged for NPS 2-1/2” and larger.
4. Screen: Stainless steel with round perforations, unless otherwise indicated.
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2.4

2.5

A.

A.

5.

6.

Perforation Size:

a. Strainers NPS 2 and Smaller: 0.033 inch.
b. Strainers NPS 2-1/2 to NPS 4: 0.062 inch.
C. Strainers NPS 5 and Larger: 0.125 inch.

Drain: Factory-installed, hose-end drain valve.

OUTLET AND DRAIN BOXES

Ice Machine Outlet Boxes:

1.

2.
3.
4

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

a. Acorn Engineering Company.
b. Guy Gray Manufacturing Co., Inc.

Mounting: Recessed.
Material and Finish: Stainless steel box and faceplate.
Quarter turn shutoff valve complies with ASME A112.18.1.

DRAIN VALVES

Ball-Valve-Type, Hose-End Drain Valves:

CoNoORA~WONE

Standard: MSS SP-110 for standard-port, two-piece ball valves.

Pressure Rating: 400-psig minimum CWP.

Size: NPS 3/4.

Body: Copper alloy.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

Handle: Vinyl-covered steel.

Inlet: Threaded or solder joint.

Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7
and cap with brass chain.

PART 3 - EXECUTION

3.1

A.

B.

C.

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials,
joint construction, and basic installation requirements.

Install backflow preventers in each water supply to mechanical equipment and systems and to
other equipment and water systems that may be sources of contamination. Comply with
authorities having jurisdiction.

1.
2.

3.

Locate backflow preventers in same room as connected equipment or system.

Install drain for backflow preventers with atmospheric-vent drain connection with air-gap
fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe
diameters in drain piping and pipe to floor drain. Locate air-gap device attached to or
under backflow preventer. Simple air breaks are not acceptable for this application.

Do not install bypass piping around backflow preventers.

Install Y-pattern strainers for water on supply side of each control valve.
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3.2

3.3

D.

Install outlet boxes recessed in wall. Install 2-by-4-inch fire-retardant-treated-wood blocking
wall reinforcement between studs. Fire-retardant-treated-wood blocking is specified in
Division 06 Section "Rough Carpentry."

CONNECTIONS

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping and specialties.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

FIELD QUALITY CONTROL
Perform the following tests and prepare test reports:

1. Test each backflow preventer according to authorities having jurisdiction and the device's
reference standard.

Remove and replace malfunctioning domestic water piping specialties and retest as specified
above.

END OF SECTION
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SECTION 221316 — SANITARY WASTE AND VENT 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. This Section includes the following for soil, waste, and vent piping inside the building:

1. Pipe, tube, and fittings.
2. Special pipe fittings.

1.3 DEFINITIONS
A. ABS: Acrylonitrile-butadiene-styrene plastic.
B. EPDM: Ethylene-propylene-diene terpolymer rubber.
C. LLDPE: Linear, low-density polyethylene plastic.
D. NBR: Acrylonitrile-butadiene rubber.
E. PE: Polyethylene plastic.
F. PVC: Polyvinyl chloride plastic.
G. TPE: Thermoplastic elastomer.
1.4 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working
pressure, unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water.

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall be
capable of withstanding the effects of seismic events determined according to ASCE 7,
"Minimum Design Loads for Buildings and Other Structures."

1.5 SUBMITTALS

A. Product Data: For pipe, tube, fittings, and couplings.

B. Field gquality-control inspection and test reports.
1.6 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
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PART 2 - PRODUCTS

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

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

2.2 PIPING MATERIALS
A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining
materials.
2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 74, Service class.
B. Gaskets: ASTM C 564, rubber.
C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.
24 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 888 or CISPI 301.
B. Sovent Stack Fittings: ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and deaerator
drainage fittings.
C. Shielded Couplings: ASTM C 1277 assembly of metal shield or housing, corrosion-resistant
fasteners, and rubber sleeve with integral, center pipe stop.

1. Heavy-Duty, Shielded, Stainless-Steel Couplings: With stainless-steel shield, stainless-

steel bands and tightening devices, and ASTM C 564, rubber sleeve.
a. Manufacturers:
1) Clamp-All Corp.
2) Ideal Div.; Stant Corp.
3) Mission Rubber Co.
4) Tyler Pipe; Soil Pipe Div.
25 COPPER TUBE AND FITTINGS
A. Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.

1. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper,
solder-joint fittings.

B. Hard Copper Tube: ASTM B 88, Types L and M (ASTM B 88M, Types B and C), water tube,
drawn temper.

1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.
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2.6

2. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
3. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket,
metal-to-metal seating surfaces, and solder-joint or threaded ends.

SPECIAL PIPE FITTINGS

Flexible, Nonpressure Pipe Couplings: Comply with ASTM C 1173, elastomeric, sleeve-type,
reducing or transition pattern. Include shear ring, ends of same sizes as piping to be joined,
and corrosion-resistant-metal tension band and tightening mechanism on each end.

1. Manufacturers:

Dallas Specialty & Mfg. Co.

Fernco, Inc.

Logan Clay Products Company (The).
Mission Rubber Co.

NDS, Inc.

Plastic Oddities, Inc.

~ooooT®

2. Sleeve Materials:

a. For Cast-lron Soil Pipes: ASTM C 564, rubber.

b. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

C. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.

Shielded Nonpressure Pipe Couplings: ASTM C 1460, elastomeric or rubber sleeve with full-
length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and
tightening mechanism on each end.

1. Manufacturers:

a. Cascade Waterworks Mfg. Co.
b. Mission Rubber Co.

Pressure Pipe Couplings: AWWA C219 metal, sleeve-type same size as, with pressure rating
at least equal to, and ends compatible with, pipes to be joined.

1. Manufacturers:
a. Cascade Waterworks Mfg. Co.
b. Dresser, Inc.; DMD Div.
C. EBAA Iron Sales, Inc.
d. Ford Meter Box Company, Inc. (The); Pipe Products Div.
e. JCM Industries, Inc.
f. Romac Industries, Inc.
g. Smith-Blair, Inc.
h. Viking Johnson.
2. Center-Sleeve Material: Stainless steel.
3. Gasket Material: Natural or synthetic rubber.
4. Metal Component Finish: Corrosion-resistant coating or material.
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PART 3 - EXECUTION

3.1 PIPING APPLICATIONS
A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.
B. Aboveground, soil and waste piping shall be any of the following:
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless cast-iron soil pipe and fittings heavy-duty shielded, stainless-steel couplings; and
hubless-coupling joints.
3. Copper DWYV tube, copper drainage fittings, and soldered joints.
4, Dissimilar Pipe-Material Couplings: Flexible, Shielded, nonpressure pipe couplings for
joining dissimilar pipe materials with small difference in OD.

C. Aboveground, vent piping shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings;
and hubless-coupling joints.

3. Copper DWYV tube, copper drainage fittings, and soldered joints.

4. Dissimilar Pipe-Material Couplings: Flexible, Shielded, nonpressure pipe couplings for
joining dissimilar pipe materials with small difference in OD.

D. Underground, soil waste and vent piping shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings;
and hubless-coupling joints.
3. Dissimilar Pipe-Material Couplings: Flexible, Shielded, nonpressure pipe couplings for
joining dissimilar pipe materials with small difference in OD.
3.2 PIPING INSTALLATION

A. Basic piping installation requirements are specified in Division 22 Section "Common Work
Results for Plumbing."

B. Install seismic restraints on piping. Seismic-restraint devices are specified in Division 22
Section "Vibration and Seismic Controls for Plumbing Piping and Equipment.”

C. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

D. Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn,
double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side with
common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not
change direction of flow more than 90 degrees. Use proper size of standard increasers and
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction
of flow is prohibited.

E. Install soil and waste drainage and vent piping at the State Plumbing Codes minimum slopes.

F. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.
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G. Lay buried building drainage piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements. Maintain swab in piping and pull past each joint
as completed.
3.3 JOINT CONSTRUCTION
A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work
Results for Plumbing."
B. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for compression joints.
C. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for hubless-coupling joints.
D. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy
solder; and ASTM B 828 procedure, unless otherwise indicated.
E. Grooved Joints: Assemble joint with keyed coupling, gasket, lubricant, and bolts according to
coupling and fitting manufacturer's written instructions.
3.4 HANGER AND SUPPORT INSTALLATION
A. Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls
for Plumbing Piping and Equipment.”
B. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for
Plumbing Piping and Equipment.” Install the following:
1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Install individual, straight, horizontal piping runs according to the following:
a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet, if Indicated: MSS Type 49, spring cushion rolls.
3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer. MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
4, Base of Vertical Piping: MSS Type 52, spring hangers.
C. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping
and Equipment.”
D. Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.
F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:
1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
2. NPS 3: 60 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
G. Install supports for vertical cast-iron soil piping every 15 feet.
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H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

1. NPS 1-1/4: 72 inches with 3/8-inch rod.

2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

3. NPS 2-1/2: 108 inches with 1/2-inch rod.

4, NPS 3 to NPS 5: 10 feet with 1/2-inch rod.

I Install supports for vertical copper tubing every 10 feet.

J. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

35 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.

C. Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated,
but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not
smaller than required by plumbing code.

4, Equipment: Connect drainage piping as indicated. Provide shutoff valve, if indicated,
and union for each connection. Use flanges instead of unions for connections NPS 2-1/2
and larger.

3.6 FIELD QUALITY CONTROL
A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe
tests specified below and to ensure compliance with requirements.

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction
or, in absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.
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3.7

C.

3.

5.

6.

Roughing-in Plumbing Test Procedure: Test drainage and vent piping, except outside
leaders, on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10-foot head of water. From 15 minutes before
inspection starts to completion of inspection, water level must not drop. Inspect joints for
leaks.

Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-stack
openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of 1-inch wg. Use U-tube or manometer inserted in trap of
water closet to measure this pressure. Air pressure must remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixture
connections for gas and water leaks.

Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.

Prepare reports for tests and required corrective action.

CLEANING

Clean interior of piping. Remove dirt and debris as work progresses.

Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from construction work.

Place plugs in ends of uncompleted piping at end of day and when work stops.

END OF SECTION
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SECTION 221319 — SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.1

1.2

13

1.4

A.

A.

A.

B.

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following sanitary drainage piping specialties:

1. Cleanouts.

2. Through-penetration firestop assemblies.

3. Miscellaneous sanitary drainage piping specialties.
4, Flashing materials.

DEFINITIONS

ABS: Acrylonitrile-butadiene-styrene plastic.
FRP: Fiberglass-reinforced plastic.

HDPE: High-density polyethylene plastic.
PE: Polyethylene plastic.

PP: Polypropylene plastic.

PVC: Polyvinyl chloride plastic.

QUALITY ASSURANCE

Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary
piping specialty components.

PART 2 - PRODUCTS

21

A.

CLEANOUTS

Exposed Metal Cleanouts:

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

a. Josam Company; Josam Div.

b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

C. Watts Drainage Products Inc.

d. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M for cast iron cleanout test tee.
3. Size: Same as connected drainage piping
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4,

5.
6.
7.

Body Material: Hub-and-spigot, cast-iron soil pipe T-branch or Hubless, cast-iron soll
pipe test tee as required to match connected piping.

Closure: Countersunk or raised-head, brass plug.

Closure Plug Size: Same as or not more than one size smaller than cleanout size.
Closure: Stainless-steel plug with seal.

B. Cast-Iron Wall Cleanouts:

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

a Josam Company; Josam Div.

b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

c Watts Drainage Products Inc.

d Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M. Include wall access.

3. Size: Same as connected drainage piping.

4. Body: Hub-and-spigot, cast-iron soil pipe T-branch or Hubless, cast-iron soil pipe test tee
as required to match connected piping.

5. Closure: Raised-head, drilled-and-threaded Bronze plug.

6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

7 Wall Access: Round, flat, stainless-steel cover plate with screw.

2.2 THROUGH-PENETRATION FIRESTOP ASSEMBLIES

A. Through-Penetration Firestop Assemblies:

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

a. ProSet Systems Inc.

2. Standard: UL 1479 assembly of sleeve and stack fitting with firestopping plug.

3. Size: Same as connected soil, waste, or vent stack.

4, Sleeve: Molded PVC plastic, of length to match slab thickness and with integral nailing
flange on one end for installation in cast-in-place concrete slabs.

5. Stack Fitting: ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene
O-ring at base and gray-iron plug in thermal-release harness. Include PVC protective
cap for plug.

6. Special Coating: Corrosion resistant on interior of fittings.

2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Deep-Seal Traps:

1. Description: Cast-iron casting, with inlet and outlet matching connected piping and
cleanout trap-seal primer valve connection.
2. Size: Same as connected waste piping.
a. NPS 2: 4-inch-minimum water seal.
b. NPS 2-1/2 and Larger: 5-inch-minimum water seal.
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2.4

A.

G.

H.

FLASHING MATERIALS

Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights
and thicknesses, unless otherwise indicated:

1. General Use: 4.0-Ib/sq. ft., 0.0625-inch thickness.
2. Vent Pipe Flashing: 3.0-Ib/sq. ft., 0.0469-inch thickness.
3. Burning: 6-Ib/sq. ft., 0.0938-inch thickness.

Copper Sheet: ASTM B 152/B 152M, of the following minimum weights and thicknesses,
unless otherwise indicated:

1. General Applications: 12 oz./sq. ft.
2. Vent Pipe Flashing: 8 oz./sq. ft..

Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-
inch minimum thickness, unless otherwise indicated. Include G90 hot-dip galvanized, mill-
phosphatized finish for painting if indicated.

Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum
thickness.

Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units
required for installation; matching or compatible with material being installed.

Solder: ASTM B 32, lead-free alloy.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

E.

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials,
joint construction, and basic installation requirements.

Install cleanouts in piping and building drain piping according to the following, unless otherwise
indicated:

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless
larger cleanout is indicated or required per the state plumbing code.

Locate at each change in direction of piping greater than 45 degrees.

Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for
larger piping.

4, Locate at base of each vertical soil and waste stack.

2.
3.

For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with cover flush with finished wall.

Install through-penetration firestop assemblies in plastic conductors and stacks at floor
penetrations.

Install deep-seal traps on floor drains and other waste outlets.

Cumberland County Library Renovations Sanitary Waste Piping Specialties

221319-1
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F. Install sleeve flashing device with each riser and stack passing through floors with waterproof
membrane.

G. Install wood-blocking reinforcement for wall-mounting-type specialties.

H. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.

l. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and
within cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding
pipe fittings.

3.2 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

3.3 FLASHING INSTALLATION

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are
required. Join flashing according to the following if required:

1. Lead Sheets: Burn joints of lead sheets 6.0-Ib/sq. ft., 0.0938-inch thickness or thicker.
Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner.
2. Copper Sheets: Solder joints of copper sheets.

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors
and roofs with waterproof membrane.

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and
skirt or flange extending at least 8 inches around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around
sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches
around specialty.

C. Set flashing on floors in solid coating of bituminous cement.

D. Secure flashing into sleeve and specialty clamping ring or device.

E. Fabricate and install flashing and pans, sumps, and other drainage shapes.

3.4 FIELD QUALITY CONTROL
A. Tests and Inspections:
1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.
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3.5 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION
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SECTION 224000 — PLUMBING FIXTURES

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 the following conventional plumbing fixtures and related components:

1. Faucets for lavatories and sinks.
2. Toilet seats.

3. Protective shielding guards.

4, Fixture supports.

5. Water closets.

6. Lavatories.

7. Commercial sinks.

B. Related Sections include the following:

1. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers, floor
drains, and specialty fixtures not included in this Section.
1.3 DEFINITIONS

A. ABS: Acrylonitrile-butadiene-styrene plastic.

B. Accessible Fixture: Plumbing fixture that can be approached, entered, and used by people with
disabilities.

C. Cast Polymer: Cast-filled-polymer-plastic material. This material includes cultured-marble and
solid-surface materials.

D. Cultured Marble: Cast-filled-polymer-plastic material with surface coating.

E. Fitting: Device that controls the flow of water into or out of the plumbing fixture. Fittings
specified in this Section include supplies and stops, faucets and spouts, shower heads and tub
spouts, drains and tailpieces, and traps and waste pipes. Piping and general-duty valves are
included where indicated.

F. FRP: Fiberglass-reinforced plastic.

G. PMMA: Polymethyl methacrylate (acrylic) plastic.

H. PVC: Polyvinyl chloride plastic.

l. Solid Surface: Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-,
scratch-, and stain-resistance qualities.
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1.4 SUBMITTALS

A. Product Data: For each type of plumbing fixture indicated. Include selected fixture and trim,
fittings, accessories, appliances, appurtenances, equipment, and supports. Indicate materials
and finishes, dimensions, construction details, and flow-control rates.

B. Shop Drawings: Diagram power, signal, and control wiring.

C. Operation and Maintenance Data: For plumbing fixtures to include in emergency, operation,
and maintenance manuals.

D. Warranty: Special warranty specified in this Section.

15 QUALITY ASSURANCE

A. Source Limitations: Obtain plumbing fixtures, faucets, and other components of each category
through one source from a single manufacturer.

1. Exception: If fixtures, faucets, or other components are not available from a single
manufacturer, obtain similar products from other manufacturers specified for that
category.

B. 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.

C. Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-
336, "Americans with Disabilities Act"; for plumbing fixtures for people with disabilities.

D. Regulatory Requirements: Comply with requirements in Public Law 102-486, "Energy Policy
Act," about water flow and consumption rates for plumbing fixtures.

E. NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects," for
fixture materials that will be in contact with potable water.

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are
compatible.

G. Comply with the following applicable standards and other requirements specified for plumbing
fixtures:

1. Solid-Surface-Material Lavatories and Sinks: ANSI/ICPA SS-1.

2. Stainless-Steel Commercial, Handwash Sinks: NSF 2 construction.

3. Vitreous-China Fixtures: ASME A112.19.2M.

4. Water-Closet, Flush Valve, Tank Trim: ASME A112.19.5.

H. Comply with the following applicable standards and other requirements specified for lavatory
and sink faucets:

1. Faucets: ASME A112.18.1.

2. Hose-Coupling Threads: ASME B1.20.7.

3. NSF Potable-Water Materials: NSF 61.

4. Supply Fittings: ASME A112.18.1.

5. Brass Waste Fittings: ASME A112.18.2.
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1.6

J.

A.

Comply with the following applicable standards and other requirements specified for
miscellaneous fittings:

1. Atmospheric Vacuum Breakers: ASSE 1001.
2. Brass and Copper Supplies: ASME A112.18.1.
3. Brass Waste Fittings: ASME A112.18.2.

Comply with the following applicable standards and other requirements specified for
miscellaneous components:

1. Grab Bars: ASTM F 446.

2. Hose-Coupling Threads: ASME B1.20.7.

3. Plastic Toilet Seats: ANSI Z124.5.

4. Supply and Drain Protective Shielding Guards: ICC A117.1.
WARRANTY

Special Warranties: Manufacturer's standard form in which manufacturer agrees to repair or
replace components that fail in materials or workmanship within specified warranty period.

1. Warranty Period for Commercial Applications: Three years from date of Substantial
Completion.

PART 2 - PRODUCTS

21

2.2

2.3

2.4

25

2.6

2.7

Vitreous fixtures shall be American Standard, Kohler, Zurn, or approved equal.

Lavatory carriers shall be Jay R. Smith, Josam, Zurn, or approved equal.

Water closet seats shall be Bemis, Olsonite, Zurn or approved equal.

Flush valves shall be Sloan, Zurn, or Approved Equal.

Plumbing fixture trim shall be American Standard, T&S Brass, Zurn, or Approved Equal..
Stainless steel sinks shall be Elkay, Just, or approved equal.

Plumbing Fixtures

1. Refer to Drawing P0.1 for Manufacturer, Model Number and Description.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before plumbing fixture installation.
B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be
installed.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

INSTALLATION

Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers'
written instructions.

Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.

1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.

Install floor-mounting fixtures on closet flanges or other attachments to piping or building
substrate.

Install wall-mounting fixtures with tubular waste piping attached to supports.

Install counter-mounting fixtures in and attached to casework.

Install fixtures level and plumb according to roughing-in drawings.

Install water-supply piping with stop on each supply to each fixture to be connected to water
distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures.

Install stops in locations where they can be easily reached for operation.

1. Exception: Use ball valves if supply stops are not specified with fixture. Valves are
specified in Division 22 Section "General-Duty Valves for Plumbing Piping."”

Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to
sanitary drainage system.

Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage
system.

Install flushometer valves for accessible water closets with handle mounted on wide side of
compartment. Install other actuators in locations that are easy for people with disabilities to
reach.

Install toilet seats on water closets.

Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are
not available with required rates and patterns. Include adapters if required.

Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop
valves.

Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets
are not available with required rates and patterns. Include adapters if required.

Install traps on fixture outlets.

1. Exception: Omit trap on fixtures with integral traps.
2. Exception: Omit trap on indirect wastes, unless otherwise indicated.
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Q. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within
cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding fittings.
Escutcheons are specified in Division 22 Section "Common Work Results for Plumbing."

R. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part,
mildew-resistant silicone sealant. Match sealant color to fixture color. Sealants are specified in
Division 07 Section "Joint Sealants."

3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

3.4 FIELD QUALITY CONTROL

A. Verify that installed plumbing fixtures are categories and types specified for locations where
installed.

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified
components.

C. Inspect installed plumbing fixtures for damage. Replace damaged fixtures and components.

D. Test installed fixtures after water systems are pressurized for proper operation. Replace
malfunctioning fixtures and components, then retest. Repeat procedure until units operate
properly.

35 ADJUSTING

A. Operate and adjust faucets and controls. Replace damaged and malfunctioning fixtures,
fittings, and controls.

B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.

C. Replace washers and seals of leaking and dripping faucets and stops.

3.6 CLEANING

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods
and materials. Do the following:

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers
and spouts.
2. Remove sediment and debris from drains.

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect
exposed finishes and repair damaged finishes.
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3.7 PROTECTION
A. Provide protective covering for installed fixtures and fittings.

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by
Owner.

END OF SECTION
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

All work and material on this project shall be in compliance with all local, state and federal
regulations including but not limited to the following:

1. Established Federal Standards of the Occupational Safety and Health Administration
under the Department of Labor.

2. New Jersey UCC as based on International Building Code 2018.

3. International Mechanical Code 2018.

4, International Energy Conservation 2018.

The above regulations are considered a part of the specifications and shall prevail should they
differ with the plans and specifications. Prior to construction the Contractor shall notify the
Architect of the difference. Should the Contractor not so notify the Architect, the Contractor
shall fully comply without claim for extra costs

SUMMARY

This section includes General Provisions for HYAC/Mechanical work.

This Section includes the following:

1. Equipment installation requirements common to equipment sections.
2. Painting and finishing.

3. Concrete bases.

4. Supports.

DEFINITIONS

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

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

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

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

SHOP DRAWINGS AND OTHER RELATED SUBMITTALS

1. The type submittal information required for each item of equipment shall be as indicated
in the individual sections of the specification.
2. When a substitute item of equipment has been submitted for approval, submit layout

drawings indicating the changes necessary to adapt the substituted item of equipment to
the system design.
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15

1.6

3. Submittal data shall include Specification data, such as metal gauges, finishes, optional
accessories, etc., even though such equipment and materials may be detailed on the
drawings or specified. In addition, the submittal data shall include performance
(certification) data, wiring diagrams where applicable, accurate dimensional data and a
recommended spare parts list. Outline or dimensional drawings alone are not
acceptable. No roughing-in, connections, etc., shall be done until Architect reviewed
equipment submittals are in the hands of the Contractors. It shall be the Contractor's
responsibility to obtain drawings and to make all connections, etc., in the neatest and
most workmanlike manner possible.

4, In general, normal catalog information (with the particular items underlined or otherwise
denoted as being the submitted item) will be acceptable as submittal data. Installation,
operating and maintenance instructions must be that information, specifically applicable
to the items furnished, ordinarily supplied with the equipment to the Owner with any
modifications indicated. =~ Wiring diagrams must be correct for the application.
Generalized wiring diagrams, showing alternate methods of connection, will not be
acceptable unless all unrelated sections are marked. out. Submittal data sheets, which
indicate several different model numbers, figure numbers, optional accessories,
installation arrangements, etc., shall be clearly marked to indicate the specific items of
equipment to be furnished. Samples and certificates shall be furnished as requested.
Submittal data must be complete for each piece of equipment; piecemeal data will not be
processed.

5. It shall be noted that the reviewing of shop drawings by the Architect applies only to
general design, arrangement, type, capacity, and quality. Such review does not apply to
guantities, dimensions, connection locations and the like. In all cases, the Contractor
alone shall be responsible for furnishing the proper quantity of equipment and/or
materials required, that all equipment fits the available space in a satisfactory manner, all
equipment characteristics are appropriate and that all connections are suitably located.

6. Before the project is accepted, all submittal data (shop drawings, etc.) must be complete
and reviewed.
7. After equipment requiring temperature control connection has been reviewed by the

Architect, furnish complete manufacturer's data and wiring diagrams to the Automatic
Temperature Control Supplier.

SUBSTITUTION OF MATERIALS AND EQUIPMENT

1. When the Contractor requests approval of substitute materials and/or equipment, except
when under formal alternate proposal, it shall be understood and agreed that such
substitution, if approved, will be made without cost to the Owner, regardless of changes
in connections, spacing, electrical service, etc. In all cases where substitutions affect
other trades the Contractor offering such substitutions shall reimburse all affected
Contractors for all necessary changes in their work (without cost to Owner).

QUALITY ASSURANCE

Disclaimers and Limitations: Manufacturer’s disclaimers and limitations on product warranties
do not relieve the Contractor of the warranty on the Work that incorporates the products.
Manufacturer’s disclaimers and limitations on product warranties do not relieve suppliers,
manufacturers and subcontractors required to countersign special warranties with the
Contractor.

DELIVERY, STORAGE, AND HANDLING

Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.
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1.7

A.

B.

C.

COORDINATION
Coordination Between Trades:

1. Carefully examine all architectural, structural, electrical and any other drawings and
specifications pertaining to the construction before fabricating and installing the work
described and indicated under these drawings and specifications. Cooperate with all
other Contractors in locating piping, ductwork, sleeves, equipment, etc., in order to avoid
conflict with all other Contractor's work. No extra compensation will be allowed to cover
the cost of relocating piping, ducts, etc., or equipment found encroaching on space
required by others.

2. Lay out work from construction lines and levels established by the General Contractor.
This Contractor shall be responsible for the proper location and placement of his work.
3. Any discrepancies occurring on the accompanying drawings and between the drawings

and the specifications shall be reported to the Architect prior to any fabrication and
installation so that a workable solution can be presented. Extra payment will not be
allowed for the relocation of, or revision to, piping, ductwork, equipment, etc., not installed
in accordance with the above instructions, and which interferes with work and equipment
of other trades.

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for HVAC installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

PART 2 - PRODUCTS

21

A.

MANUFACTURERS

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

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

PART 3 - EXECUTION

3.1 STRUCTURAL RESPONSIBILITY
A. Properly shore, brace, support, etc., any construction to guard against cracking, settling,
collapsing, displacing or weakening. No structural member shall be cut without the written
consent of the Architect.
B. Any damage occurring to the structure, due to failure to exercise proper precautions or due to
action of the elements, shall be promptly and properly made good to the satisfaction of the
Owner or Architect, without cost.
Cumberland County Library Renovations Common Work Results for HYAC
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3.2

3.3

3.4

3.5

3.6

A.

PROTECTION OF THE BUILDNG AND STORED EQUIPMENT

Do not store materials or equipment on any floor or roof of building in such quantity that these
parts of the building will be overloaded in any way. Do not move heavy equipment across any
floor or roof without first submitting the details of the work to the Architect and having obtained
his approval. In cases where frequent movement of men or materials over the roof is
encountered, provide walking boards or other suitable protection for the roofing.

Provide suitable storage for, and completely protect all materials and equipment prior to
installation. Storage shall be dry, clean and safe. Any materials or equipment lost through theft
or mishandling shall be replaced, all without additional cost to the Owner

DRAWINGS

The drawings accompanying these specifications are diagrammatic and indicate the general
design and arrangement of the proposed work. Do not scale drawings for the exact location of
equipment and work. The exact routing and/or location of piping, ductwork, sleeves, equipment,
etc., unless specifically dimensioned on the drawings, shall be determined to suit field
conditions encountered, and to avoid interferences with other Contractors' work.

EQUIPMENT CONNECTIONS

Make all water and drainage connections, etc., to equipment furnished by others under this
Contract whenever such equipment is shown on any of the drawings or mentioned in any
section of the specifications, unless otherwise specifically specified hereinafter.

PERMITS AND APPROVALS

All permits and certificates of approval for the complete system shall be obtained by the
respective Contractors from the authorities governing such work. The cost of all permits, tap-in-
fees and approvals shall be borne by the Contractor furnishing the work, except as noted in the
General Requirements. All work shall be approved by the Architect before final payment will be
made.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

Install equipment to allow maximum possible headroom unless specific mounting heights are
not indicated.

Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

Install HVAC equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

Install equipment to allow right of way for piping installed at required slope.
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3.7

A.

3.8

3.9

3.10

PAINTING

Painting of HVAC systems, equipment, and components is specified in Division 09 Sections
"Interior Painting" and "Exterior Painting."

Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and
procedures to match original factory finish.

CONCRETE BASES

Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)
larger in both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of the
base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

7. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement as
specified in Division 03."

INSTALLATION
All equipment shall be installed at locations indicated.

Assembly and installation of equipment shall be in strict accordance with manufacturer's
installation instructions.

Equipment shall be securely anchored in place. Care shall be exercised to correctly orient
equipment before securing in place.

EQUIPMENT PADS

Floor-mounted equipment, such as air handling units, boilers, water heaters, etc., shall be
provided with a suitable concrete pad. Each pad shall have suitable hold-down bolts in pipe
sleeves, of sufficient number to properly secure the apparatus. Hold-down bolts shall be
accurately located by template prepared from actual measurement of the equipment or from
certified drawings furnished by the equipment manufacturer. Hold-down bolts shall be set in
wrought iron pipe sleeves %4” larger than the bolts to facilitate alignment of equipment.

All pads shall be complete with all pipe sleeves, anchor bolts, reinforcing steel, concrete, etc.,
as required. Pads larger than 18” in width shall be reinforced with 2" bars on 9” centers, both
ways. Bars shall be approximately 3” below top of pad. All parts of pads and foundations shall
be properly spaced. If exposed parts of the pads and foundations are rough after removing
forms, all rough surfaces shall be rubbed to a smooth surface.
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C.

3.11

3.12

3.13

3.14

Pads, unless indicated otherwise, shall extend 4” above the finished floor and shall be securely
anchored to the floor so vibration or stresses cannot cause lateral movement.

In general, pads for equipment such as air handling units, pumps, etc., shall extend 6” beyond
base dimensions.

EQUIPMENT MOUNTING

All equipment with moving parts, such as fans, air handling units, etc., shall be mounted on
vibration supports and in addition, said equipment shall be isolated from external connections,
such as piping, ducts, raceways, etc., by means of flexible connectors.

Unitary equipment, such as small exhaust fans, etc., shall be rigidly braced and mounted to
wall, floor, or ceiling, as required, and tightly gasketed and sealed to mounting surface to pre-
vent air leakage and to obtain quiet operation

Where drivers are connected with couplings, the alignment shall be checked and the driver
reconnected. Couplings shall have tolerances as indicated by the manufacturer.

Where drivers are connected with belt or chain drives, the driver and driver shafts shall be
aligned parallel. The motor adjustment shall be loosened sufficiently to put on the belts or chain
and then tightened to the proper centerline distance or tension. No belt compound shall be
used.

FRAMING

All rectangular or special shaped openings in walls, partitions, roofs, ceilings, etc., including
plaster, stucco, or similar materials shall be framed by means of plaster frames, casing beads,
wood or metal angle members, as required. The intent of this paragraph is to prohibit cutting
and patching in new construction and to provide smooth, even termination of wall, floor, and
ceiling finishes, as well as to provide a fastening means for grilles, diffusers, etc. Lintels shall
be provided over all openings in walls, etc., when not specifically indicated elsewhere. Lintels
shall be of size and shape to prevent excessive deflection and shall be approved by Architect
prior to installation.

CUTTING, FITTING AND PATCHING

Each respective Contractor shall do all cutting and drilling of masonry, steel, wood, or iron work,
and all fitting necessary for the proper installation of all apparatus and materials.

No cutting or drilling of the structure, of any kind, shall be done without first obtaining permission
from Architect. All cutting and drilling shall be done under the supervision of the General
Contractor in strict accordance with instructions furnished by Architect.

All patching and finishing shall be the responsibility of the Contractor whose cutting or drilling
makes such patching and finishing necessary. Patching and finishing shall be done by work-
men skilled in the trade affected (masonry, plastering, painting, etc.).

CLEANING, TESTING AND PREPARATION FOR START-UP

All equipment shall be cleaned of all foreign material.
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B. All equipment shall be lubricated and placed in proper working order. Drives on rotating
equipment shall be checked for proper rotation and alignment. V-belt drives shall be checked
and adjusted for proper tension. All fans shall be operated for at least 24 hours so that the
initial stretch of the V-belt drives will take place before testing. When the belts have stretched,
the fan drives shall be realigned and adjusted for tightness to make sure that the excess
slippage is eliminated. All drives shall be set for the recommended speeds. All sheaves and
bearing blocks shall be checked for any loose screws or nuts.

C. All controls and safety devices shall be checked to determine that they are in place and properly
installed.

D. Where equipment is intended to contain fluids, it shall be filled and tested for leaks as
recommended by the equipment manufacturer.

E. Equipment shall be operated for a reasonable time to determine any undue vibration, heating of
parts, or other improper operation.

END OF SECTION
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SECTION 230593 - TESTING, ADJUSTING AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY
This Section includes TAB to produce design objectives for the following:

1. Air Systems:

a. Constant-volume air systems.
2. HVAC equipment quantitative-performance settings.
3. Verifying that automatic control devices are functioning properly.
4, Reporting results of activities and procedures specified in this Section.
SUBMITTALS

Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on
approved forms certified by TAB firm.

Warranties specified in this Section.

QUALITY ASSURANCE
TAB Firm Qualifications: Engage a TAB firm certified by AABC, NEBB or TABB.

Certification of TAB Reports: Certify TAB field data reports. This certification includes the
following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB
reports.

2. Certify that TAB team complied with approved TAB plan and the procedures specified
and referenced in this Specification.

TAB Report Forms: Use standard forms from AABC's "National Standards for Testing and
Balancing Heating, Ventilating, and Air Conditioning Systems." NEBB's "Procedural Standards
for Testing, Adjusting, and Balancing of Environmental Systems." or SMACNA's TABB "HVAC
Systems - Testing, Adjusting, and Balancing." TAB firm's forms approved by Architect. TABB
"Contractors Certification Manual."

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2016, Section 7.2.2 - "Air
Balancing."

ASHRAE/IESNA 90.1-2016 Compliance: Applicable requirements in ASHRAE/IESNA 90.1-
2016, Section 6.7.2.3 - "System Balancing."

PROJECT CONDITIONS

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial

Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.
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15

A.

B.

1.6

A.

B.

COORDINATION

Coordinate the efforts of factory-authorized service representatives for systems and equipment,
HVAC controls installers, and other mechanics to operate HVAC systems and equipment to
support and assist TAB activities.

Perform TAB after leakage and pressure tests on air and water distribution systems have been
satisfactorily completed.

WARRANTY

National Project Performance Guarantee: Provide a guarantee on AABC's "National Standards
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating that
AABC will assist in completing requirements of the Contract Documents if TAB firm fails to
comply with the Contract Documents. Guarantee includes the following provisions:

1. The certified TAB firm has tested and balanced systems according to the Contract
Documents.

2. Systems are balanced to optimum performance capabilities within design and installation
limits.

Special Guarantee: Provide a guarantee on NEBB forms stating that NEBB will assist in
completing requirements of the Contract Documents if TAB firm fails to comply with the Contract
Documents. Guarantee shall include the following provisions:

1. The certified TAB firm has tested and balanced systems according to the Contract
Documents.

2. Systems are balanced to optimum performance capabilities within design and installation
limits.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

B.

C.

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.

1. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-
control devices, balancing valves and fittings, and manual volume dampers, are required
by the Contract Documents. Verify that quantities and locations of these balancing
devices are accessible and appropriate for effective balancing and for efficient system
and equipment operation.

Examine approved submittal data of HVAC systems and equipment.
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.
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D.

3.2

Examine equipment performance data including fan and pump curves. 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. Calculate
system effect factors to reduce performance ratings of HVAC equipment when installed under
conditions different from those presented when the equipment was performance tested at the
factory. To calculate system effects for air systems, use tables and charts found in AMCA 201,
"Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design,"
Sections 5 and 6. Compare this data with the design data and installed conditions.

Examine system and equipment installations to verify that they are complete and that testing,
cleaning, adjusting, and commissioning specified in individual Sections have been performed.

Examine system and equipment test reports.

Examine HVAC system and equipment installations to verify that indicated balancing devices,
such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and
fittings, and manual volume dampers, are properly installed, and that their locations are
accessible and appropriate for effective balancing and for efficient system and equipment
operation.

Examine systems for functional deficiencies that cannot be corrected by adjusting and
balancing.

Examine HVAC equipment to ensure that clean filters have been installed, bearings are
greased, belts are aligned and tight, and equipment with functioning controls is ready for
operation.

Examine equipment for installation and for properly operating safety interlocks and controls.
Examine automatic temperature system components to verify the following:

1. Dampers, valves, and other controlled devices are operated by the intended controller.

2. Dampers and valves are in the position indicated by the controller.

3 Integrity of valves and dampers for free and full operation and for tightness of fully closed
and fully open positions.

Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and
cold walls.

Sensors are located to sense only the intended conditions.

Sequence of operation for control modes is according to the Contract Documents.
Controller set points are set at indicated values.

Interlocked systems are operating.

e

©~No !

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.

PREPARATION

Prepare a TAB plan that includes strategies and step-by-step procedures.

Complete system readiness checks and prepare system readiness reports. Verify the following:
1. Permanent electrical power wiring is complete.

2. Automatic temperature-control systems are operational.

3.

Equipment and duct access doors are securely closed.
4. Balance, smoke, and fire dampers are open.
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3.3

3.4

5. Isolating and balancing valves are open and control valves are operational.

6. Ceilings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.

7. Windows and doors can be closed so indicated conditions for system operations can be
met.

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures
contained in ASHRAE 111, AABC's "National Standards for Testing and Balancing Heating,
Ventilating, and Air Conditioning Systems", NEBB's "Procedural Standards for Testing,
Adjusting, and Balancing of Environmental Systems", SMACNA's TABB "HVAC Systems -
Testing, Adjusting, and Balancing" and this Section.

1. Comply with requirements in ASHRAE 62.1-2016, Section 7.2.2 - "Air Balancing."

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary to allow adequate performance of procedures. After testing and
balancing, close probe holes and patch insulation with new materials identical to those
removed. Restore vapor barrier and finish according to insulation Specifications for this Project.
Mark equipment and balancing device settings with paint or other suitable, permanent

identification material, including damper-control positions, valve position indicators, fan-speed-
control levers, and similar controls and devices, to show final settings.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and

recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.
Determine the best locations in main and branch ducts for accurate duct airflow measurements.

Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air
dampers, through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling unit components.

Check for proper sealing of air duct system.
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3.5

3.6

A.

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.

1.

Measure fan static pressures to determine actual static pressure as follows:

a. Measure outlet static pressure as far downstream from the fan as practicable and
upstream from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.

C. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from flexible connection and downstream from duct restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum

that houses the fan.

Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.

a. Simulate dirty filter operation and record the point at which maintenance personnel
must change filters.

Measure static pressures entering and leaving other devices such as sound traps, heat
recovery equipment, and air washers, under final balanced conditions.

Compare design data with installed conditions to determine variations in design static
pressures versus actual static pressures. Compare actual system effect factors with
calculated system effect factors to identify where variations occur. Recommend
corrective action to align design and actual conditions.

Obtain approval from Architect for adjustment of fan speed higher or lower than indicated
speed. Make required adjustments to pulley sizes, motor sizes, and electrical
connections to accommodate fan-speed changes.

Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-
motor amperage to ensure that no overload will occur. Measure amperage in full cooling,
full heating, economizer, and any other operating modes to determine the maximum
required brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows within specified tolerances.

1.

Measure static pressure at a point downstream from the balancing damper and adjust
volume dampers until the proper static pressure is achieved.

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and
calculate the total airflow for that zone.

Remeasure each submain and branch duct after all have been adjusted. Continue to
adjust submain and branch ducts to indicated airflows within specified tolerances.

PROCEDURES FOR MOTORS

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

1.
2.
3.

Manufacturer, model, and serial numbers.
Motor horsepower rating.
Motor rpm.

Cumberland County Library Renovations
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3.7

3.8

Efficiency rating.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.
Starter thermal-protection-element rating.

No ok

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass for the controller to prove proper
operation. Record observations, including controller manufacturer, model and serial numbers,
and nameplate data.

PROCEDURES FOR TEMPERATURE MEASUREMENTS

During TAB, report the need for adjustment in temperature regulation within the automatic
temperature-control system.

Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive
eight-hour days, in each separately controlled zone, to prove correctness of final temperature
settings. Measure when the building or zone is occupied.

Measure outside-air, wet- and dry-bulb temperatures.

TEMPERATURE-CONTROL VERIFICATION
Verify that controllers are calibrated and commissioned.

Check transmitter and controller locations and note conditions that would adversely affect
control functions.

Record controller settings and note variances between set points and actual measurements.
Check the operation of limiting controllers (i.e., high- and low-temperature controllers).

Check free travel and proper operation of control devices such as damper and valve operators.
Check the sequence of operation of control devices. Note air pressures and device positions
and correlate with airflow and water flow measurements. Note the speed of response to input
changes.

Check the interaction of electrically operated switch transducers.

Check the interaction of interlock and lockout systems.

Check main control supply-air pressure and observe compressor and dryer operations.

Record voltages of power supply and controller output. Determine whether the system operates
on a grounded or nongrounded power supply.

Note operation of electric actuators using spring return for proper fail-safe operations.
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3.9 TOLERANCES
A. Set HVAC system airflow and water flow rates within the following tolerances:
1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus 5 to plus 10 percent.
2. Air Outlets and Inlets: 0 to minus 10 percent.
3.10 FINAL REPORT
A. General: Typewritten, or computer printout in letter-quality font, on standard bond paper, in
three-ring binder, tabulated and divided into sections by tested and balanced systems.
B. Include a certification sheet in front of binder signed and sealed by the certified testing and
balancing engineer.
1. Include a list of instruments used for procedures, along with proof of calibration.
C. Final Report Contents: In addition to certified field report data, include the following:
1. Fan curves.
2. Manufacturers' test data.
3. Field test reports prepared by system and equipment installers.
4 Other information relative to equipment performance, but do not include Shop Drawings
and Product Data.
D. General Report Data: In addition to form titles and entries, include the following data in the final
report, as applicable:
1. Title page.
2. Name and address of TAB firm.
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 firm 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, type size, and fittings.
14. Notes to explain why certain final data in the body of reports varies from indicated values.
15. Test conditions for fans and pump performance forms including the following:
a. Settings for outside-, return-, and exhaust-air dampers.
b. Conditions of filters.
C. Cooling coil, wet- and dry-bulb conditions.
d. Fan drive settings including settings and percentage of maximum pitch diameter.
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e. Settings for supply-air, static-pressure controller.
f. Other system operating conditions that affect performance.

E. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:

Quantities of outside, supply, return, and exhaust airflows.
Water and steam flow rates.

Duct, outlet, and inlet sizes.

Balancing stations.

Position of balancing devices.

agrONE

3.11 ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additional testing and balancing 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 testing, inspecting, and adjusting during near-peak
summer and winter conditions.

END OF SECTION
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SECTION 230700 - HVAC INSULATION

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

1.

ogakwn

Insulation Materials:
a. Flexible elastomeric.
b. Mineral fiber.

Adhesives.

Mastics.
Factory-applied jackets.
Tapes.

Securements.

1.2 SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings:

1.

6.

Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

Detail attachment and covering of heat tracing inside insulation.

Detail insulation application at pipe expansion joints for each type of insulation.

Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.

Detail removable insulation at piping specialties, equipment connections, and access
panels.

Detail application at linkages of control devices.

C. Field quality-control reports.

1.3 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per 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 and inspecting 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.
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PART 2 - PRODUCTS

21

INSULATION MATERIALS

Comply with requirements in Part 3 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: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type | for tubular materials and Type Il for sheet materials.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

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

Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Type Il and ASTM C 1290, Type | or Il with factory-applied vinyl
jacket, 11l with factory-applied FSK jacket or 11l with factory-applied FSP jacket. Factory-applied
jacket requirements are specified in "Factory-Applied Jackets" Article.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

CertainTeed Corp.; Duct Wrap.

Johns Manville; Microlite.

Knauf Insulation; Duct Wrap.

Manson Insulation Inc.; Alley Wrap.
Owens Corning; All-Service Duct Wrap.

PoooTp

Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide
insulation with factory-applied ASJ or with factory-applied FSK jacket. For equipment
applications, provide insulation with factory-applied ASJ or with factory-applied FSK jacket.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. CertainTeed Corp.; Commercial Board.
b. Fibrex Insulations Inc.; FBX.
C. Johns Manwville; 800 Series Spin-Glas.
d. Knauf Insulation; Insulation Board.
e. Manson Insulation Inc.; AK Board.
Cumberland County Library Renovations HVAC Insulation
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2.2

2.3

f. Owens Corning; Fiberglas 700 Series.

ADHESIVES

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.

Flexible Elastomeric: Comply with MIL-A-24179A, Type Il, Class I.

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Aeroflex USA Inc.; Aeroseal.

Armacell LCC; 520 Adhesive.

Foster Products Corporation, H. B. Fuller Company; 85-75.
RBX Corporation; Rubatex Contact Adhesive.

oo

For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
C. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.
2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type IlI.

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services.

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Products, Division of ITW; CP-35.
b. Foster Products Corporation, H. B. Fuller Company; 30-90.
C. ITW TACC, Division of Illinois Tool Works; CB-50.
d. Marathon Industries, Inc.; 590.
e. Mon-Eco Industries, Inc.; 55-40.
f. Vimasco Corporation; 749.
2. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film
thickness.
Cumberland County Library Renovations HVAC Insulation
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2.4

2.5

3. Service Temperature Range: Minus 20 to plus 180 deg F.
4, Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.
5. Color: White.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type .

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type |.

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type II.

4, FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing;

complying with ASTM C 1136, Type II.

5. PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier
film with a permeance at 0.02 perms when tested according to ASTM E 96 and with a
flame-spread index of 5 and a smoke-developed index of 20 when tested according to
ASTM E 84.

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and
Saran 560 Vapor Retarder Film.
FIELD-APPLIED JACKETS
Field-applied jackets shall comply with ASTM C 921, Type |, unless otherwise indicated.
FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Products, Division of ITW; Metal Jacketing Systems.
b. PABCO Metals Corporation; Surefit.

C. RPR Products, Inc.; Insul-Mate.
2. Sheet and roll stock ready for shop or field sizing.
3. Finish and thickness are indicated in field-applied jacket schedules.
4, Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene and

kraft paper 2.5-mil- thick Polysurlyn.
5. Factory-Fabricated Fitting Covers:

a. Same material, finish, and thickness as jacket.
b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
C. Flange and union covers.
d. Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.
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2.6 TAPES
A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
b. Compac Corp.; 104 and 105.
C. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.
2. Width: 3 inches.
3. Thickness: 11.5 mils.
4. Adhesion: 90 ounces force/inch in width.
5. Elongation: 2 percent.
6. Tensile Strength: 40 Ibf/inch in width.
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.
B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
b. Compac Corp.; 110 and 111.
C. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.
2. Width: 3 inches.
3. Thickness: 6.5 mils.
4, Adhesion: 90 ounces force/inch in width.
5. Elongation: 2 percent.
6. Tensile Strength: 40 Ibf/inch in width.
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555.
b. Compac Corp.; 130.
C. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape.
d. Venture Tape; 1506 CW NS.
2. Width: 2 inches.
3. Thickness: 6 mils.
4. Adhesion: 64 ounces force/inch in width.
5. Elongation: 500 percent.
6. Tensile Strength: 18 Ibf/inch in width.
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D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.

b. Compac Corp.; 120.

C. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF.

d. Venture Tape; 3520 CW.

2. Width: 2 inches.

3. Thickness: 3.7 mils.

4. Adhesion: 100 ounces force/inch in width.

5. Elongation: 5 percent.

6. Tensile Strength: 34 Ibf/inch in width.

2.7 SECUREMENTS
A. Insulation Pins and Hangers:

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T.
2) GEMCO; Perforated Base.
3) Midwest Fasteners, Inc.; Spindle.

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.

C. Spindle: Copper- or zinc-coated, low carbon steel Aluminum or Stainless steel,
fully annealed, 0.106-inch-diameter shank, length to suit depth of insulation
indicated.

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate
fastened to projecting spindle that is capable of holding insulation, of thickness indicated,
securely in position indicated when self-locking washer is in place. Comply with the
following requirements:

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) GEMCO; Nylon Hangers.
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers.

b. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.

C. Spindle:  Nylon, 0.106-inch-diameter shank, length to suit depth of insulation
indicated, up to 2-1/2 inches.
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d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

3. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is
capable of holding insulation, of thickness indicated, securely in position indicated when
self-locking washer is in place. Comply with the following requirements:

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series TSA.
2) GEMCO; Press and Peel.
3) Midwest Fasteners, Inc.; Self Stick.

b. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

C. Spindle: Copper- or zinc-coated, low carbon steel, Aluminum or Stainless steel,
fully annealed, 0.106-inch-diameter shank, length to suit depth of insulation
indicated.

d. Adhesive-backed base with a peel-off protective cover.

4. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-thick,

galvanized-steel, aluminum, stainless-steel sheet, with beveled edge sized as required to
hold insulation securely in place but not less than 1-1/2 inches in diameter.

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; RC-150.

2) GEMCO; R-150.

3) Midwest Fasteners, Inc.; WA-150.
4) Nelson Stud Welding; Speed Clips.

b. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

5. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place
but not less than 1-1/2 inches in diameter.

a. Products: Subject to compliance with requirements available products that may be
incorporated into the Work include, but are not limited to, the following:

1) GEMCO.
2) Midwest Fasteners, Inc.

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel
or Monel.

Cumberland County Library Renovations HVAC Insulation
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PART 3 - EXECUTION

3.1

3.2

PREPARATION

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.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment, ducts and fittings, and piping including fittings,
valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment, duct system, and 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 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.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.
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3.3

Install insulation with factory-applied jackets as follows:

=

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 as recommended by insulation material manufacturer
to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and

at ends adjacent to duct and pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its hominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

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.

For above ambient services, do not install insulation to the following:

Vibration-control devices.

Testing agency labels and stamps.
Nameplates and data plates.
Manholes.

Handholes.

Cleanouts.

oukrwNE

PENETRATIONS

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.
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3.4 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
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.

3.5 MINERAL-FIBER INSULATION INSTALLATION
A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c.
each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Impale insulation over pins and attach speed washers.

f. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from 1 edge and 1 end of insulation segment. Secure
laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch o.c.
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions.
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a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to 2 times the
insulation thickness but not less than 3 inches.

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.
At end joints, secure with steel bands spaced a maximum of 18 inches o.c.
6. Install insulation on rectangular duct elbows and transitions with a full insulation section

for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
1. Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 percent coverage of duct and plenum surfaces.
2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.
3. Install either capacitor-discharge-weld pins and speed washers or cupped-head,

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c.

each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

4, For ducts and plenums with surface temperatures below ambient, install a continuous

unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from 1 edge and 1 end of insulation segment. Secure
laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch o.c.
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to 2 times the
insulation thickness but not less than 3 inches.
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3.6

3.7

3.8

5. Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Inspect ductwork, 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 one location(s) for each duct system defined in the "Duct Insulation Schedule,
General" Article.

2. Inspect field-insulated equipment, 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 one location(s) for each type of equipment defined in the
"Equipment Insulation Schedule" Article. For large equipment, remove only a portion
adequate to determine compliance.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
INDOOR DUCT AND PLENUM INSULATION SCHEDULE

Concealed, Supply-Air Duct and Plenum Insulation: Mineral-fiber blanket , 1-1/2 inches thick
and 1.5-Ib/cu. ft. nominal density.

Exposed, Rectangular Supply-Air Duct and Plenum Insulation: Mineral-fiber board, 1-1/2 inches
thick and 1.5-Ib/cu. ft. nominal density.

Exposed, Round Supply-Air Duct Insulation: Flexible Elastomeric duct liner, 1 inches thick and
cleanable. Comply with Division 23 Section "Metal Ducts" for duct liner requirements.

PIPING INSULATION SCHEDULE
Refrigerant Suction and Hot-Gas Piping: Flexible elastomeric or Mineral-fiber, preformed pipe

insulation, 1 inch thick.

END OF SECTION
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. The following specifications contain additional information for coordination:
1. 230500 — Common Work Results for HVAC
1.2 SUMMARY
A. This Section includes control equipment for HVAC systems and components, including
variable speed drives and controls for drives.
B. The system basis of design shall be the Tridium Niagra framework with JACE-602 to integrate
to the existing Tridium Niagra head end located at the courthouse.
C. Communication protocols used by devices (including equipment controls) shall be LON,
BACNet, or Modbus as required to integrate to existing Tridium Niagra system.
1.3 DEFINITIONS
A. ARP: Address Resolution Protocol.
B. ASC: Application Specific Controller.
C. BACNet: ASHRAE/ANSI Standard 135-2004 BACnet protocol.
D. BMS: Building Management System or Controls System.
E. CAC: Custom Application Controller.
F. Controls Contractor: The company or firm contracted to provide (furnish and install), program
and have overall responsibility for the complete and operational BMS.
G. CSMA/CD: Carrier Sense Multiple Access/Collision Detect.
H. DDC: Direct Digital Control.
l. DDE: Dynamic Data Exchange.
J. FTT: Free Topology Transceivers.
K. GUI: Graphical User Interface.
L. HVAC: Heating, Ventilation, and Air Conditioning.
M. JACE Controller: Java Application Control Engine Controller
N. LAN: Local Area Network.
0. LON: E1A Standard 709.1 Lon Talk protocol.
P. MER: Mechanical Equipment Room.
Q. Modbus: an application-layer messaging protocol
Cumberland County Library Renovations HVAC Instrumentation and Controls
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R. ODBC: Open Database Connectivity.

S. PID: Proportional, Integral, Derivative.

T. PES: Portable Engineering Station.

u. SNVT: Standard Network Variables Types.

V. SQL: Structured Query Language.

W. TAB Agent: Testing and Balancing Agent (retained by owner)

X. UDP: User Datagram Protocol.

Y. VAV: Variable Air Volume Box.

Z. 1/0: Input/Output.

AA. PC: Person Computer.

14 SYSTEM PERFORMANCE

A. Comply with the following performance requirements:

1. Graphic Display: Display graphic with minimum 20 dynamic points with current data
within 10 seconds.

2. Graphic Refresh: Update graphic with minimum 20 dynamic points with current data
within 8 seconds.

3. Object Command: Reaction time of less than two seconds between operator command
of a binary object and device reaction.

4, Object Scan: Transmit change of state and change of analog values to control units or
workstation within six seconds.

5. Alarm Response Time: Annunciate alarm at workstation within 45 seconds. Multiple
workstations must receive alarms within five seconds of each other.

6. Program Execution Frequency: Run capability of applications as often as five seconds,
but selected consistent with mechanical process under control.

7. Performance: Programmable controllers shall execute DDC PID control loops, and
scan and update process values and outputs at least once per second.

15 SYSTEM DESCRIPTION
A. Division 23 Specification Section 230900 Provider shall provide a Java Application Control

Engine (JACE-602) controller built with the full functions of the Niagara Framework® suite. The

JACE shall seamlessly integrate LonWorks®, BACnet®, Modbus®, along with other standard

protocols to deliver a unified real-time controls network. The intent of this control section is to

provide a Building Energy Management System that will provide all features required to serve

all County owned buildings. Currently a new Niagara front end is being installed in the

courthouse. All new end devices, control panels, etc shall integrate with the existing Niagara

front end.

B. The Local Area Network (LAN) shall be a 100 Mpbs Ethernet furnished by the Specification
Section 230900 Provider and shall support BACnet, Java, XML, HTTP, and CORBA IIOP for
maximum flexibility for integration of building data with enterprise information systems and
providing support for multiple JACE Controllers, operator workstations and the Control System
Server.
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C. The Enterprise Ethernet (IEEE 802.3) LAN shall utilize Carrier Sense Multiple/Access/Collision
Detect (CSMA/CD), Address Resolution Protocol (ARP) and User Datagram Protocol (UDP)
operating at 10 or 100 Mbps.

D. The network cabling is to be twisted shielded pairs. Cabling installed in areas subject, such as
mechanical rooms and any exposed finished area, to damage shall be in conduit.

E. The system communications should be transparent, meaning that the user of the control
program does not need to know the details of system architecture and operation.

F. Furnish all labor, materials, equipment programming, and service necessary for a complete
and operating temperature control system, utilizing a high speed peer to peer network of
interoperable Direct Digital Controls (DDC), Graphical User Interface (GUI) with color graphic
displays available on at least 64 client computers, electronic interfaces and actuation devices,
and as described in the contract documents. The number of user licenses shall be the same
for Server Base, Client Base or Web Browser based software installations. No system shall be
installed that is not capable of expansion by having to change out GUI, JACE Controllers.
System shall be required to have minimum of 10% extra points available for future buildings
needs without having to add expansion blocks. No systems that require a yearly licensing
renewal fee to operate shall be permitted.

Note: Specification Section 230900 Provider shall work with local County IT department to
secure open ports and IP addresses. The required Ethernet drops shall be installed by
Division 23 Specification Section 230900 Provider.

G. The system shall consist of an open architecture that utilizes BACnet (ANSI / ASHRAE™
Standard 135-2004).

H. All software programming and service tech tools shall be left with owner including cables and
connectors required to network manage the BACnet protocol. Minimum BACnet compliance is
Level 3; support for data read/write functionality. Physical connection of BACnet devices shall
be via controls network.

. The supplied system must incorporate the ability to access all data using non specific version
of Java enabled browsers without requiring proprietary operator interface and configuration
programs.

J. A Microsoft Structured Query Language (MS SQL) compliant server database is required for
all system database parameter storage.

a. This data shall reside on an owner supplied server for all database access.

b. Systems requiring proprietary database and user interface programs shall not be
acceptable.

c. A hierarchical topology is required to assure reasonable system response times and to
manage the flow and sharing of data without unduly burdening the customer’s internal
Intranet network.

d. Systems employing a “flat” single tiered architecture shall not be acceptable.

K. Provide a Portable Engineering Station (PES) hardware, software, and interfaces to provide
uploading/downloading of Custom Application Controller and Application Specific Controllers
databases, monitoring and overrides of all controller physical input/output points, and editing
of controller resident time schedules. PES connectivity shall be via digital wall sensor
connected to controller.

L. Controls specifications/drawings shall be performance based. Drawings are diagrammatic
only. Equipment and labor not specifically referred to herein or on the plans, that is required
to meet the functional intent, shall be provided without additional cost to the Owner.

Cumberland County Library Renovations HVAC Instrumentation and Controls
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1.6 SUBMITTALS

A. General — Submittal must be complete, adhering to the following requirements along with
drawings. Partial submittals will not be accepted. Submittal to be complete, including
coordination with all equipment submittal/controls.

B. Product Data: Include manufacturer's technical literature for each control device. Indicate
dimensions, capacities, performance characteristics, electrical characteristics, finishes for
materials, and installation and startup instructions for each type of product indicated.

1. DDC System Hardware: Bill of materials of equipment indicating quantity,
manufacturer, and model number. Include technical data for operator workstation
equipment, interface equipment, control units, transducers/transmitters, sensors,
actuators, valves, relays/switches, control panels, and operator interface equipment.

2. Control System Software: Include technical data for operating system software,
operator interface, color graphics, and other third-party applications.
3. Controlled Systems: Instrumentation list with element name, type of device,

manufacturer, model number, and product data. Include written description of
sequence of operation including schematic diagram.

C. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of each
field connection.

1. Bill of materials of equipment indicating quantity, manufacturer, and model nhumber.

2. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and all other
control devices. Similar layout to documents.

3. Wiring Diagrams: Power, signal, and control wiring.

4, Details of control panel faces, including controls, instruments, and labeling.

5. Written description of sequence of operation, (next level above documents) and either

1 programming ladder logic diagrams or 2 control logic block diagrams, fully populated
with initial setpoint and control values. A direct copy of the sequence of operation will
not be accepted. Sequences to be “as programmed.”

Schedule of dampers including size, leakage, and flow characteristics.

Schedule of valves including flow characteristics.

DDC System Hardware:

© N

a. Color-coded wiring diagrams for control units with termination numbers.
b. Schematic diagrams and floor plans for field sensors and control hardware.

C. Schematic diagrams for control, communication, and power wiring, showing trunk
data conductors and wiring between operator workstation and control unit
locations.

9. Control System Software:

a. List of color graphics indicating monitored systems, data (connected and
calculated) point addresses, output schedule, and operator notations.
b. Hard copy of each graphic screen proposed.

10. Controlled Systems:

a. Schematic diagrams of each controlled system with control points labeled and
control elements graphically shown, with wiring.

b. Scaled drawings showing mounting, routing, and wiring of elements including
bases and special construction.

Cumberland County Library Renovations HVAC Instrumentation and Controls
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C. Written description of sequence of operation (next level above documents)
including schematic diagram, and either 1 programming ladder logic diagrams or
2 control logic block diagrams, fully populated with initial setpoint and control
values. A direct copy of the sequences will not be accepted.

d. Points list, based on all required points as scheduled and including any points as
required for sequence and control. A direct copy of the points list will not be
accepted.

D. Data Communications Protocol Certificates: Certify that each proposed DDC system
component complies with LonWorks, Modbus or BACNet. As part of equipment submittals,
coordinate all equipment utilizes and complies with LonWorks, Modbus or BACnet.

E. Software and Firmware Operational Documentation: Include the following:

1. Software operating and upgrade manuals.

2. Program Software Backup: On a USB flash memory data storage device, complete

with data files.

3. Device address list.

4, Printout of software application and graphic screens.

5. Software license required by and installed for DDC workstations and control systems.
F. Software Upgrade Kit: For Owner to use in modifying software to suit future systems revisions

or monitoring and control revisions.

G. Project Work Schedule: Provide a Ghant or Critical Path Work Schedule developed in
conjunction with the General Contractor, Divisions 23, 26, 27, and 28 Sub-contractors
demonstrating the plan to have the HVAC systems installed and operational in ample time to
complete functional performance tests prior to substantial completion deadlines.

H. Operation and Maintenance Data: For instrumentation and control system components to
include in emergency, operation, and maintenance manuals. Include the following:

1. Maintenance instructions and lists of spare parts for each type of control device and
compressed-air station.

2. Interconnection wiring diagrams with identified and numbered system components and
devices.

3. Keyboard illustrations and step-by-step procedures indexed for each operator function.

4, Inspection period, cleaning methods, cleaning materials recommended, and calibration
tolerances.

5. Calibration records and list of set points.

6. Platform-level passwords shall be provided.

7. Copy of the initial program and software.

I Field quality-control test reports.

J. Deviations from Project Documents and Specification as written: The Contractor shall
disclose, in writing, at the time of bid as well as in submittals and shop drawings, any
deviations from the Specification or any portions of the Specification that cannot be provided.

1.7 QUALITY ASSURANCE
A. Specification Section 230900 Provider Qualifications:
1. Be an authorized representative of the equipment system component’s manufactures.
Trained and approved for installation of system components required for this Project.
2. Have a minimum aggregate qualification of 15 years of installation experience with the

Niagara Tridium.

Cumberland County Library Renovations HVAC Instrumentation and Controls
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3. Demonstrate company financial and business stability.

4. Key personnel such as the Controls Engineer, Programmer, Installation Supervisor,
etc. are to have a minimum of 5 years, each, related experience. Maintain qualified
personnel throughout the duration of the contract.

5. Have an established and ongoing relationship with Niagara Tridium. On request
provide documentation with confidence in, support of and commitment to the Controls
Contractor.

6. Have completed projects similar in scope within a 120 miles radius of the project site.

7. Have a full service facility within a 120 miles radius of the project site staffed with

engineers trained in Integrating Interoperable Systems and technicians fully capable of
providing LonWorks, BacNet or Modbus instructions, spare parts inventory, all
necessary test and diagnostic equipment routine emergency maintenance service on
all system components.

8. Provide evidence of qualifications on request prior to the issuing of a contract. The
Engineer and Owner will evaluate documentation and determine if the Controls
Contractor meets the qualifications.

B. 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.

C. Bids by wholesalers and non-franchised contractors shall not be acceptable.

D. All work described in this section shall be installed, wired, circuit tested and calibrated by
factory certified technicians qualified for this work and in the direct employment of the
Specification Section 230900 Provider.

E. The Controls Contractor shall have a full service facility within 120 miles of the project that is
staffed with engineers trained in Integrating Interoperable Systems and technicians fully
capable of providing Niagra Framework instructions and routine emergency maintenance
service on all system components.

F. 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.

G. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilation Systems".

H. Comply with National Electric Code, UL-916 Energy Management System, ULC, FCC Part 15,
subpart J, Class B Computing Devices.

1.8 DELIVERY, STORAGE, AND HANDLING
A. System Software: Update to latest version of applicable software at Project completion.
1.9 COORDINATION

A. Coordinate location of thermostats, humidistats, and other exposed control sensors with plans
before installation.

B. Coordinate with the Owner's IT department on locations for JACE, Ethernet communication
cabling and TCP/IP addresses.

C. Coordinate location of piping sensor wells, duct sensors, equipment sensors, etc. with all
contractors as necessary for installation.

Cumberland County Library Renovations HVAC Instrumentation and Controls
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D.

1.10

1.11

A.

The drawings are diagrammatic and indicate general arrangement. Do not scale drawings for
equipment locations. The location of VFD’s, control cabinets, sensors, equipment, etc. shall
be coordinated with all trades. Include controls equipment on coordination drawings.

Coordination Meeting Requirements:

1. HVAC Instrumentation and Controls Scheduling Meeting: This meeting shall be arranged
between the A/E, Owner Representative, along with the Specification Section 230900
Sub-contractor to establish a Project Work Schedule.

a. The Project Work Schedule including controls, and commissioning is a
requirement for Submittal Approval.

2. Pre-submittal Meeting: The meeting shall be scheduled through the Engineer to be held
at the project site. The Controls Contractor representation shall include the Control
System Designer, the System Programmer, and Project Supervisor.

3. Submittal Review Meeting: The Control Contractor's Programmer and Project Supervisor
shall meet with the Commissioning Agent/Engineer at the project site to review and/or
adjust the programming or other portions of the submittal prior to approving or returning
the Control Contractor’s submittals.

a. The intent is to reconcile any un-certainties such that the control submitted might
be approved as a complete set instead of in incremental approval steps.

4.  Owner Proficiency Meeting: This meeting will consist of one full day or two half days at
the Owner’s discretion.

a. During this meeting the Owner’s operators will demonstrate to the Engineer that
they have achieved a full competency in the Operation and Maintenance of the
HVAC System.

b. If the Owner’s operators are unable to demonstrate full competency, additional
training will be required and this meeting will be repeated, at no additional cost to
the Owner.

WARRANTY AND MAINTENANCE

All components, system software, and parts furnished and installed by the Controls Contractor
shall be guaranteed against defects in materials and workmanship for 1 year from substantial
completion unless extended warranty by owner or manufacturer is greater then one year.
Labor to repair, reprogram, or replace these components shall be furnished by the
Specification Section 230900 Provider as part of this warranty at no charge during normal
working hours (during the warranty period). Materials furnished but not installed by the
Controls Contractor shall be covered. Installation labor shall be the responsibility of the trade
contractor performing the installation. Controls software and programming shall have 2-year
warranty. All sequences, points lists, operation controls, etc., not in accordance with
submittals and contract documents shall be corrected during this 2-year warranty period. All
corrective software modifications made during any warranty period shall be updated at the
time of correction on all user documentation and on user and manufacturer archived software
disks. The Contractor shall respond to the owner's request for warranty service within twenty-
four (24) standard working hours. Emergency service shall be available within twenty-four
(24) hours. Any changes made to controls or graphics shall be documented on the work
orders along with updating Owners and User documentation.

OWNERSHIP OF PROPRIETARY MATERIAL

The owner shall sign a copy of the manufacturer’s standard software and firmware licensing
agreement as a condition of this contract. All software licensing shall be made to the owner not
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the contractor or vendor or installer with all tools in all tools out functionality, and such license
shall grant use of all programs and application software to owner as defined by the
manufacturer’s license agreement, but shall protect manufacturer’s rights to disclosure of trade
secrets contained within such software. All software shall be capable of adding other
manufacture licensed vendors if of the same firmware. All project developed software, control
software and documentation shall become the property of the owner. These include, but are
not limited to project graphic images, record drawings, project database, project specific
application programming code, control sequences, and any other associated documentation.

PART 2 - PRODUCTS

21

A.

2.2

2.3

MANUFACTURERS

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

1. Manufacturers: Only manufacturers which can meet the performance requirements of
the Project Documents will be considered.

Non-proprietary: ~ All controllers (ASC’s, CAC’s, JACE, and Thermostats), software,
programming, graphics, and software tools shall be non-proprietary. The Owner or the
Owner’s authorized maintenance agent shall have the ability to service, update, and replace
software and devices at any time without licensing restrictions or the use of proprietary
software, tools, or passwords.

CONTROL SYSTEM

Control system shall consist of sensors, indicators, actuators, final control elements, interface
equipment, other apparatus, accessories, and software connected to distributed controllers
operating in multi-user, multitasking environment on token-passing network and programmed
to control mechanical systems. A standard web browser (Project Provided under Specification
Section 230900) shall interface with the controls network via dynamic color graphics with all
mechanical system, building floor plans, and control devices depicted by point-and-click
graphics.

USER INTERFACE
Dedicated Web Based User Interface

1. Where indicated on plans the Specification Section 230900 Provider shall provide and
install a personal computer for command entry, information management, network
alarm management, and database management functions. All real-time control
functions, including scheduling, history collection and alarming, shall be resident in the
BMS Network Automation Engines to facilitate greater Fault tolerance and reliability.

2. Dedicated User Interface Architecture - The architecture of the computer shall be im-
plemented to conform to industry standards, so that it can accommodate applications
provided by the BMS Contractor and by other third party applications suppliers, includ-
ing but not limited to Microsoft Office Applications. Specifically, it must be implemented
to conform to the following interface standards.

a.  Microsoft Internet Explorer for user interface functions.

b. Microsoft Office Professional for creation, modification and maintenance of
reports, sequences other necessary building management functions.

C. Microsoft Outlook or other e-mail program for supplemental alarm functionality
and communication of system events, and reports.

Cumberland County Library Renovations HVAC Instrumentation and Controls
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d.

Required network operating system for exchange of data and network functions
such as printing of reports, trends and specific system summaries.

3. PC Hardware - The personal computer(s) shall be configured as follows:

oo o

SQ o

Memory — 1 GB (Minimum).

CPU- Pentium 4 processor. 2.8 GHz Clock Speed (minimum).

Hard Drive - 80 GB free hard drive space (minimum).

Hard drive backup system — CD/RW, DVD/RW or network backup software
provided by IT department.

CD ROM Dirive - 32X performance.

Ports - (2) Serial and (1) parallel, (2) USB ports.

Keyboard -101 Keyboard and 2 Button Mouse.

CRT configuration - 2 CRTs as follows:

Each Display - 17" Flat Panel Monitor 1280 x 1024 resolution minimum
16 bit or higher color resolution.

Display card with multiple monitor support.

LAN communications - Ethernet communications board; 3Comm or equal

4. Operating System Software

a.

Windows 10 (32 bit)

B. Where user interface is not provided via browser, provide complete operator workstation
software package, including any hardware or software keys. Include the original installation
disks and licenses for all included software, device drivers, and peripherals.

C. Provide software registration cards to the Owner for all included software.
2.4 DDC EQUIPMENT
A. The Controls Contractor shall program this software by including the following:
1. Input/output capability from operator station for monitoring and controlling all of the

points listed in the input/output point list. The operator shall be able to monitor and
access all points by means of clear concise English names without having to
understand or reference hardware point locations or controller programs.

a. Operating System: The GUI shall operate on Microsoft Windows 10 and shall be

Tridium Niagra.

i. Real-Time Displays. The GUI, shall at a minimum, support the following
graphical features and functions:

1) Graphic screens shall be developed using any drawing package capable
of generating a GIF, BMP, or JPG file format. Use of proprietary graphic
file formats shall not be acceptable. In addition to, or in lieu of a graphic
background, the GUI shall support the use of scanned pictures.

2) Graphic screens shall have the capability to contain objects for text, real-
time values, animation, color spectrum objects, logs, graphs, HTML or
XML document links, schedule objects, hyperlinks to other URL’s, and
links to other graphic screens.

3) Graphics shall support layering and each graphic object shall be
configurable for assignment to one a layer. A minimum of six layers shall
be supported.
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4) Programming and modifying of common application objects, such as
schedules, calendars, and set points shall be accomplished in a graphical
manner.

a) Schedule times will be adjusted using a graphical slider, without
requiring any keyboard entry from the operator.

b) Holidays shall be set by using a graphical calendar, without
requiring any keyboard entry from the operator.

c.  As part of programming commands to start and stop binary objects shall be done
by right-clicking the selected object and selecting the appropriate command from
the pop-up menu. No entry of text shall be required.

d. As part of graphics programming, adjustments to analog objects, such as set
points, shall be done by right-clicking the selected object and using a graphical
slider to adjust the value. No entry of text shall be required.

e. System configuration. At a minimum, the GUI shall by programmed to allow the
operator to perform the following tasks, with proper password access:

1) Create, delete or modify control strategies.

2) Add/delete objects to the system.

3) Tune control loops through the adjustment of control loop parameters.

4) Enable or disable control strategies.

5) Generate hard copy records or control strategies on a printer.

6) Select points to be alarm-able and define the alarm state.

7 Select points to be trended over a period of time and initiate the recording

of values automatically.

f. Programming shall include the on-line help. Provide a context sensitive, on-line
help system to assist the operator in operation and editing of the system. On-line
help shall be available for all applications and shall provide the relevant data for
that particular screen. Additional help information shall be available through the
use of hypertext. All system documentation and help files shall be in HTML
format.

g. Programming shall include the security with each operator required to log on to
that system with a user name and password in order to view, edit, add, or delete
data. System security shall be selectable for each operator. The system
administrator shall have the ability to set passwords and security levels for all
other operators. Each operator password shall be able to restrict the operators’
access for viewing and/or changing each system application, full screen editor,
and object. Each operator shall automatically be logged off of the system if no
keyboard or mouse activity is detected. This auto log-off time shall be set per
operator password. All system security data shall be stored in an encrypted
format.

h. Programming shall include system diagnostics. The system shall automatically
monitor the operation of all workstations, printers, modems, network connections,
building management panels, and controllers. The failure of any device shall be
annunciated to the operator.

i. Alarm console.

1) The system shall be programmed with a dedicated alarm window or
console. This window will notify the operator of an alarm condition, and
allow the operator to view details of the alarm and acknowledge the
alarm. The use of the Alarm Console can be enabled or disabled by the
system administrator.

2) When the Alarm Console is enabled, a separate alarm notification window
will supersede all other windows on the desktop and shall not be capable
of being minimized or closed by the operator. This window will notify the
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operator of new alarms and un-acknowledged alarms. Alarm notification
windows or banners that can be minimized or closed by the operator shall
not be acceptable.

j- Sequence of operations: The graphical package shall include as programmed
sequences of operations based on contract documents located on graphic
screen or linked to drawing CPDP with the associated diagram.

k.  Trend Logs. The operator shall be able to define a custom trend log for any data
in the system. This definition shall include interval, start-time, and stop-time.
Trend intervals of 1, 5, 15, 30, and 60 minutes as well as once a shift (8 hours),
once a day, once a week, and once a month shall be selectable. All trends shall
start based on the hour. Each trend shall accommodate up to 64 system objects.
The system operator with proper password shall be able to determine how many
samples are stored in each trend. Trend data shall be sampled and stored on the
virtual server as a MS SQL database and be archived on the hard disk. Trend
data shall be able to be viewed and printed from the operator interface software.
Trends must be viewable in a text-based format or graphically. They shall also be
storable in a tab delimited ASCII format for use by other industry standard word
processing and spreadsheet packages.

l. Dynamic Graphical Charting. The operator shall be able to select system values
to be charted in real time. Up to three values at one time can be selected for
each chart. The type of chart (bar, line, 3-D, etc.) shall be selectable.

m. Alarm and Event Log. The operator shall be able to view all logged system
alarms and events from any location in the system. The operator shall be able to
sort and filter alarms. Events shall be listed chronologically. An operator with the
proper security level may acknowledge and clear alarms. All that have not been
cleared by the operator shall be archived to the hard disk on the workstation.

n.  Object and Property Status and Control. Provide a method for the operator with
proper password protection to view, and edit if applicable, the status of any
object and property in the system. These statuses shall be available by menu,
on graphics, or through custom programs.

0. Clock Synchronization. The real time clocks in all building control panels and
workstations shall be synchronized on command of an operator. The system
shall also be able to automatically synchronize all system clocks; daily from any
operator designated device in the system. The system shall automatically adjust
for daylight savings and standard time if applicable.

p. Reports and Logs. Provide a reporting package that allows the operator to select,
modify, or create reports. Each report shall be definable as to data content,
format, interval, and date. Report data shall be archived on the hard disk for
historical reporting. Provide the ability for the operator to obtain real time logs of
designated lists of objects. Reports and logs shall be stored on the PC hard disk
in a format that is readily accessible by other standard software applications
including spreadsheets and word processing. Reports and logs shall be readily
printed to the system printer. The operator shall be able to designate reports that
shall be printed or stored to disk at selectable intervals.

1) Custom Reports: Provide the capability for the operator to easily define any
system data into a daily, weekly, monthly, or annual report. These reports
shall be time and date stamped and shall contain a report title and the name
of the facility.

g. As part of the system programming, web browser clients shall:
i. The system shall support 64 clients using a standard Web browser. Systems

requiring additional software (to enable a standard Web browser) to be
resident on a client machine, are only not acceptable.
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i. The Web browser software shall run on any operating system and system
configuration that is supported by the Web browser.

iii.  The Web browser shall provide the same view of the system, in terms of
graphics, schedules, calendars, logs, etc., and provide the same interface
methodology as is provided by the Graphical User Interface. Systems that
require different views or that require different means of interacting with
objects such as schedules, or logs, shall not be permitted.

iv.  The Web browser client shall support at a minimum, the following functions:

a)

b)

c)

d)

e)

9)

h)

User log-on identification and password shall be required. If an
unauthorized user attempts access, a blank web page shall be
displayed. Security using Java authentication and encryption
techniques to prevent unauthorized access shall be implemented.
Graphical screens developed for the GUI shall be the same screens
used for the Web browser client. Any animated graphical objects
supported by the GUI shall be supported by the Web browser interface.
HTML programming shall not be required to display system graphics or
data on a Web page. HTML editing of the Web page shall be allowed if
the user desires a specific look or format.

Storage of the graphical screens shall be in the Building Control Units
(BCU), without requiring any graphics to be stored on the client
machine. Systems that require graphics storage on each client are not
acceptable.

Real-time values displayed on a Web page shall update automatically
without requiring a manual “refresh” of the Web page.

Users shall have administrator-defined access privileges. Depending
on the access privileges assigned, the user shall be able to perform the
following:

. Modify common application objects, such as schedules,
calendars, and set points in a graphical manner.

. Schedule times will be adjusted using a graphical slider, without
requiring any keyboard entry from the operator.

. Holidays shall be set by using a graphical calendar, without
requiring any keyboard entry from the operator.

. Commands to start and stop binary objects shall be done by

right-clicking the selected object and selecting the appropriate
command from the pop-up menu. No entry of text shall be

required.
. View logs and charts
. View and acknowledge alarms

The system shall provide the capability to specify a users (as
determined by the log-on user identification) home page. Provide the
ability to limit a specific user to just their defined home page. From the
home page, links to other views, or pages in the system shall be
possible, if allowed by the system administrator.

Graphic screens on the Web Browser client shall support hypertext
links to other locations on the Internet or on Intranet sites, by
specifying the Uniform Resource Locator (URL) for the desired link.

r. As part of the control system, provide portable engineering station (PES-Laptop)

1) Provide; uploading/downloading of Custom Application Controller and
Application Specific Controllers databases, monitoring and overrides of all
controller physical input/output points, and editing of controller resident time
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2)

3)

4)

5)

6)

7

schedules. PES connectivity shall be via digital wall sensor connected to
controller.

The Portable Engineering Station shall provide Visio and any programming
software that shall be graphical in need.

The Portable Engineering Station shall be able to access independently for
service and programming any other controller, JACE, or module on that
segment of the LAN.

Connection of a PES to the Custom Application Controller (CAC) or
Application Specific Controller (ASC) shall not interfere with normal network
operation in anyway that prevent alarms from being transmitted or centrally
initiated commands from being executed.

If the PES cannot be used for both the CAC’'s and ASC’s, provide, in
addition to the PES, the separate color display personal computer(s),
software, and interfaces required to provide full PES functionality for both
the CAC’s and ASC’s.

Hardware for the PES (or separate computer) shall consist of the following:

) Intel® Multi-Core™ (15-450M or higher) (3MB cache/2.4GHz) or
greater. Operating system Windows 10 Professional.

. Large 15" display screen. / Intel® Integrated Graphics Media

Accelerator X3100

4GB DDR3 SDRAM,.

250GB SATA Hard Drive (7200RPM).

Ethernet 10/100/1000.

Integrated wireless.

USB Lonworks adapter. or any USB adapters required for DDC

interface

. CD/DVD burner (DVD+/-RW Drive) / 2 USB ports minimum

Functionality of the PES connected to any CAC or ASC shall include:

. Uploads and downloads of CAC and ASC controller databases.

. Monitoring and overrides of all controller physical input/output points
including timed overrides that automatically revert back to their normal
value.

. Display of digital sensor values including diagnostics and calibration.

) Editing of controller time/date.

) Editing and overrides of resident controller time schedules.

C. System Programming Features

1. Program the control software for building and energy management. All software
applications shall reside and run in the system controllers. Editing of applications shall

occur at
2. Schedul
system.
optimal
events.

the JACE Controller.

ing. Provide the capability to schedule each object or group of objects in the
Each of these schedules shall include the capability for start, stop, optimal start,

stop, and night economizer actions. Each schedule may consist of up to (10)
When a group of objects are scheduled together, provide the capability to define

advances and delays for each member. Each schedule shall consist of the following:

a.
b.

Weekly Schedule. Provide separate schedules for each day of the week.
Exception Schedules. Provide the ability for the operator to designate any day of
the year as an exception schedule. This exception schedule shall override the
standard schedule for that day. Exception schedules may be defined up to a
year in advance. Once an exception schedule is executed it will be discarded
and replaced by the standard schedule for that day of the week.

Cumberland County Library Renovations HVAC Instrumentation and Controls
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C. Holiday Schedules. Provide the capability for the operator to define up to (99)
special or holiday schedules. These schedules may be placed on the scheduling
calendar and will be repeated each year. The operator shall be able to define the
length of each holiday period.

d. Optimal Start/Stop. The scheduling application outlined above shall support an
optimal start/stop algorithm. This shall calculate the thermal characteristics of a
zone and start the equipment prior to occupancy to achieve the desired space
temperature at the specified occupancy time. The algorithm shall calculate
separate sets of heating and cooling rates for zones that have been unoccupied
for less than and greater than 24 hours. Provide the ability to modify the
start/stop algorithm based on outdoor air temperature. Provide an early start limit
in minutes to prevent the system from starting before an operator determined
time limit.

Remote Communications. The system shall have the ability to dial out in the event of an
alarm. Receivers shall include PC Workstations and cell phones. The alarm message
shall include the name of the calling location, the device that generated the alarm, and
the alarm message itself. The operator shall be ably to remotely access and operate the
system using web interface communications in the same format and method used on site
under section 2.1 (Operator Interface).

Maintenance Management. The system shall monitor equipment status and generate
maintenance messages based upon user designated run time, starts, and/or calendar
date limits.

E. Control units general.

1.

Provide an adequate number of control units to achieve monitoring and control of all data
points specified and necessary to satisfy the sequence of operation for all mechanical
systems shown on the plans. Provide a minimum of one separate controller for each AHU
or other HVAC system. Multiple DDC controllers may control one system provided that
all points associated with individual control loops are assigned to the same DDC
controller. Points used for control loop reset such as outside air or space temperature
are exempt from this requirement. Each of the following panel types shall meet the
following requirements.

All controllers (CAC/ASC) as provided with the control system shall be compatible with
the Owner’s provided JACE Controller. Equipment controls shall also be compatible as
part of this control system.

Controllers shall be suitable for the anticipated ambient conditions.

a. Controllers used outdoors and/or in wet ambient conditions shall be mounted
within waterproof enclosures, and shall be rated for operation at -40°F to 140°F
and 5 to 95% RH, non condensing.

b. Controllers used in conditioned ambient space shall be mounted in dustproof
enclosures, and shall be rated for operation at 32°F to 122°F and 5 to 95% RH,
non condensing.

Serviceability: Provide diagnostic LEDs for power, communication, and processor. All
wiring connections shall be made to field-removable, modular terminal strips or to a
termination card connected by a ribbon cable.

Memory: The Control Units shall maintain all BIOS and programming information in the
event of a power loss for at least 72 hours.

Diagnostics: The Building Controller shall continually check the status of its processor
and memory circuits. If an abnormal operation is detected, the controller shall assume a
predetermined failure mode and generate an alarm notification.

Immunity to power and noise: Controller shall be able to operate at 90% to 110% of
nominal voltage rating and shall perform an orderly shutdown below 80% nominal
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voltage. Operation shall be protected against electrical noise of 5 to 120 Hz and from
keyed radios up to 5 W at 3 ft.

Automatic staggered restart of field equipment after restoration of power and short cycle
protection.

F. Custom application control units (CAC).

1.

Modular, comprising processor board with programmable, nonvolatile, RAM/EEPROM
memory for custom control applications. CAC’s shall be provided for roof top units, boiler
plant, chiller plant and other applications as shown on drawings and shall have published
Lon-Works™ application source code, device resource files and external interface
definitions

Units monitor or control each input/output point; process information; and at least 50
expressions for customized HVAC control including mathematical equations, Boolean
logic, PID control loops with anti-windup, sequencers, timers, interlocks, thermostats,
enthalpy calculation, counters, interlocks, ramps, drivers, schedules, calendars, OSS,
compare, limit, curve fit, and alarms.

Stand-alone mode control functions operate regardless of network status. Functions
include the following:

Peer to peer primary network level communications.

Automatic communications loss detection to maintain normal control
functionality regardless of available network communications.

Discrete/digital, analog, and pulse input/outputs.

Monitoring, controlling, or addressing data points.

Local energy management control strategies

Incorporate internal customizable safeties and limits to prevent third party tools
from providing improper and unrealistic inputs to CAC's.

g. Local operator interface port provides for download from and connection to
portable workstation.

op
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G. Application specific control units (ASC):

1.

Single board construction comprising processor board with programmable, nonvolatile,
RAM/EEPROM memory for custom control and unitary applications. ASCs shall be
provided for unit ventilators, fan coils, heat pumps, rooftop units, and other applications
as shown on the drawings.

Units monitor or control each input/output point; process information; and download from
the operator station.

Stand-alone mode control functions operate regardless of network status. Functions
include the following:

a. Peer to peer primary network level communications with automatic
communications loss detection to maintain normal control functionality regardless
of available network communications.

b. Discrete/digital, analog, and pulse input/output.

C. Monitoring, controlling, or addressing data points.

Local operator interface port located on ASC and ASC sensor provides for download
from or upload to portable workstation.

Cumberland County Library Renovations HVAC Instrumentation and Controls
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25 INSTRUMENTATION
A. Description:  Vibration and corrosion resistant; for wall, immersion, equipment, or duct
mounting as required. The sensor accuracy shall be as required to match system
performance requirements.
B. Manufacturers: As scheduled Veris, Tek-Air, Orion, Kele, Hanlope, Ebtron, Invensys, and
Dwyer Thermistor temperature sensors and transmitters.
2.6 ELECTRONIC SENSORS
A. Temperature Sensor/Transmitters

1. Accuracy: Plus or minus 0.5 F (0.3 C) at calibration point.

2. Wire: Twisted, shielded-pair cable.

3. Insertion Elements in Ducts: Single point, 8 inches (200 mm) long; use where not
affected by temperature stratification or where ducts are smaller than 9 sq. ft. (0.84 sq.
m).

4. Averaging Elements in Ducts: 72 inches (1830 mm) long, flexible; use where prone to
temperature stratification or where ducts are larger than 10 sq. ft. (1 sg. m).

5. Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.

6. Insertion elements, stainless wells in piping with length of 75% of piping diameter.

7. Room Security Sensors: Stainless-steel cover plate with insulated back and security
screws.

B. Pressure transmitters/transducers:

1. Static-Pressure Transmitter: Non-directional sensor with suitable range for expected
input, and temperature compensated.

a. Accuracy: 1 percent of full scale with repeatability of 0.5 percent.
b. Output: 4 to 20 mA.

2. Veris — Dry Media Pressure and Differential Pressure Transducer: Tolerance to over
pressurization suitable for service, selectable ranges/scales, circuit protection,
positive/negative applications, linear output 4 to 20 mA.

a. Building Static-Pressure Range: -0.25- to 0.25-inch wg (-62 to 62 Pa).
b. Duct Static-Pressure Range: 0- to 5-inch wg (0 to 1240 Pa) or -2.5 to 0-inch wg
(-62 Pato 0).

3. Water Medial Pressure and Differential Pressure Transducers:  Stainless-steel
diaphragm construction, suitable for service; minimum 150-psig (1034-kPa) operating
pressure opererable; linear output 4 to 20 mA. Include push button zero calibration,
jumper-selectable, dual sensor design, and switch-selectable pressure ranges.

4, Dwyer Differential-pressure switch (air or water): Snap acting, with pilot-duty rating
and with suitable scale range and differential.

5. Veris - Pressure transmitters: LED display/stainless-steel, direct acting for gas, liquid,
or steam service; range suitable for system; linear output 4 to 20 mA.

Cumberland County Library Renovations HVAC Instrumentation and Controls

230900 - 16



SECTION 230900 - HVAC INSTRUMENTATION AND CONTROLS

2.7 HUMIDITY SENSORS
A. Humidity sensors shall be capacitance or bulk polymer resistance type.
B. Duct and room sensors shall have a sensing range of 20 to 80% with accuracy of +/- 5% R.H.
Duct sensors shall be provided with a sampling chamber.
C. Outdoor air and high limit humidity sensors shall have a sensing range of 20 to 95% R.H. It
shall be suitable for ambient conditions of -40°F to 170°F.
2.8 STATUS SENSORS
A. Status inputs for electric motors: Veris Hawkeye line compliant with ISA 50.00.01, current-
sensing fixed or adjustable trap with self-powered transmitter, adjustable and suitable for 175
percent of rated motor current.
B. Pump/Belt Drive Fan Current Switches: Self-powered, solid-state with adjustable trip current,
selected to match current and system output requirements.
C. Electronic valve/damper position indicator: Visual scale indicating percent of travel and 2- to
10-V dc, feedback signal.
2.9 ACTUATORS
A. Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke cycles at
rated torque.
1. Manufacturers.
a. Belimo Aircontrols (USA), Inc.
b. Delta Control Products.
2. Dampers: Size for running torque calculated as follows:
a. Parallel-Blade Damper with Edge Seals: 7 inch-Ib/sg. ft. (86.8 kg-cm/sg. m) of
damper.
b. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. (62 kg-cm/sg. m) of
damper.
C. Parallel-Blade Damper without Edge Seals: 4 inch-lb/sq. ft (49.6 kg-cm/sg. m) of
damper.
d. Opposed-Blade Damper without Edge Seals: 3 inch-Ib/sq. ft. (37.2 kg-cm/sg. m)
of damper.
e. Dampers with 2- to 3-Inch wg (500 to 750 Pa) of Pressure Drop or Face
Velocities of 1000 to 2500 fpm (5 to 13 m/s): Increase running torque by 1.5.
f. Dampers with 3- to 4-Inch wg (750 to 1000 Pa) of Pressure Drop or Face
Velocities of 2500 to 3000 fpm (13 to 15 m/s): Increase running torque by 2.0.
3. Coupling: V-bolt and V-shaped, toothed cradle.
4, Overload Protection: Electronic overload or digital rotation-sensing circuitry.
5. Fail-Safe Operation: Mechanical, spring-return mechanism. Provide external, manual
gear release on non-spring-return actuators.
6. Power Requirements (Two-Position Spring Return): 24-V ac.
7. Power Requirements (Modulating): Maximum 10 VA at 24-V ac.
8. Proportional Signal: 2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position feedback
signal.
9. Temperature Rating: Minus 22 to plus 122 F (Minus 30 to plus 50 C).
Cumberland County Library Renovations HVAC Instrumentation and Controls
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2.10 CONTROL VALVES
A. Manufacturers:
1. Honeywell
2. Johnson Controls
B. Control Valves: Factory fabricated, of type, body material, and pressure class based on
maximum pressure and temperature rating of piping system, unless otherwise indicated.
C. Hydronic system globe valves shall have the following characteristics:

1. NPS 2 and Smaller: Class 125 bronze body, bronze trim, rising stem, renewable
composition disc, and screwed ends with bacseating capacity repackable under
pressure.

2. NPS 2-1/2 and Larger: Class 125 iron body, bronze trim, rising stem, plug-type disc,
flagged ends, and renewable seat and disc.

3. Internal Construction: Replaceable plugs and stainless-steel or brass seats.

a. Single-Seated Valves: Cage trim provides seating and guiding surfaces for plug
on top and bottom.

b. Double-Seated Valves: Balanced plug; cage trim provides seating and guiding
surfaces for plugs on top and bottom.

4, Sizing: 5-psig maximum pressure drop at design flow rate or the following:

a. Two Position: Line size.

b. Two-Way Modulating: Either the value specified above or twice the load
pressure drop, whichever is more.

c. Three-Way Modulating: Twice the load pressure drop, but not more than value
specified above.

5. Flow Characteristics: Two-way valves shall have equal percentage characteristics;
three-way valves shall have linear characteristics.

6. Close-Off (Differential) Pressure Rating: Combination of actuator and trim shall provide
minimum close-off pressure rating of 150 percent of total system (pump) head for two-
way valves and 100 percent of pressure differential across valve or 100 percent of total
system (pump) head.

D. Butterfly Valves: 200-psig maximum pressure differential, ASTM A 126 cast-iron or ASTM A

536 ductile-iron body and bonnet, extended neck, stainless-steel stem, field-replaceable

EPDM or Buna N sleeve and stem seals.

1. Body Style: Wafer.

2. Disc Type: Nickel-plated ductile iron.

3. Sizing: 1-psig maximum pressure drop at design flow rate.

E. Terminal Unit Control Valves: Bronze body, bronze trim, two or three ports as indicated,
replaceable plugs and seats, and union and thread ends.

1. Rating: Class 125 for service at 125 psig and 250 deg F operating conditions.

2. Sizing: 3-psig maximum pressure drop at design flow rate, to close against pump
shutoff head.

3. Flow Characteristics: Two-way valves shall have equal percentage characteristics;
three-way valves shall have linear characteristics.
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2.11 CONTROL CABLE

A. Electronic and fiber-optic cables for control wiring as specified in Division 26 Section "Voice
and Data Communication Cabling" or Control — Voltage Electrical Power Conductors and
Cables.

B. Communication cables as specified in Division 27 Sections.

2.12 CONTROL PANELS

A. Local Control Panels: Unitized NEMA 1 cabinet with suitable brackets for wall or floor
mounting, located adjacent to each system under automatic control. Provide common keying
for all panels

2.13 VARIABLE FREQUENCY DRIVES

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary.

2. Toshiba
3. Danfoss-Graham
4. Eaton-Cutler Hammer

B. Description:. NEMAICS 2, IGBT, PWM, VFC; listed and labeled as a complete unit and
arranged to provide variable speed of an NEMA MG 1, Design B, 3-phase induction motor by
adjusting output voltage and frequency.

1. Provide unit suitable for operation of premium-efficiency motor as defined by
NEMA MG 1.

C. Design and Rating: Match load type such as fans, blowers, and pumps; and type of
connection used between motor and load such as direct or through a power-transmission
connection.

D. Output Rating: 3-phase; 6 to 60 Hz, with voltage proportional to frequency throughout voltage
range.

E. Unit Operating Requirements:

1. Input ac voltage tolerance, plus or minus 10 percent.
2. Input frequency tolerance of 50/60 Hz, plus or minus 6 percent.
3. Minimum Efficiency: 96 percent at 60 Hz, full load.
4. Minimum Displacement Primary-Side Power Factor: 96 percent.
5. Overload Capability: 1.1 times the base load current for 60 seconds; 2.0 times the
base load current for 3 seconds.
6. Starting Torque: 100 percent of rated torque or as indicated.
7. Speed Regulation: Plus or minus 1 percent.
F. Isolated control interface to allow controller to follow control signal over an 11:1 speed range.

1. Electrical Signal: 4 to 20 mA at 24 V.

Cumberland County Library Renovations HVAC Instrumentation and Controls

230900 - 19



SECTION 230900 - HVAC INSTRUMENTATION AND CONTROLS

G. Internal Adjustability Capabilities:

Minimum Speed: 5 to 25 percent of maximum rpm.

Maximum Speed: 80 to 100 percent of maximum rpm.
Acceleration: 2 to a minimum of 22 seconds.

Deceleration: 2 to a minimum of 22 seconds.

Current Limit; 50 to a minimum of 110 percent of maximum rating.
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H. Self-Protection and Reliability Features:

Input transient protection by means of surge suppressors.

Under- and overvoltage trips; inverter overtemperature, overload, and overcurrent trips.
Motor Overload Relay: Adjustable and capable of NEMA ICS 2, Class 10 performance.
Notch filter to prevent operation of the controller-motor-load combination at a natural
frequency of the combination.

Instantaneous line-to-line and line-to-ground overcurrent trips.

Loss-of-phase protection.

Reverse-phase protection.

Short-circuit protection.

Motor overtemperature fault.

PR
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. Automatic Reset/Restart: Attempts three restarts after controller fault or on return of power
after an interruption and before shutting down for manual reset or fault correction.
Bidirectional autospeed search shall be capable of starting into rotating loads spinning in either
direction and returning motor to set speed in proper direction, without damage to controller,
motor, or load.

J. Power-Interruption Protection: To prevent motor from re-energizing after a power interruption
until motor has stopped.

K. Torque Boost: Automatically varies starting and continuous torque to at least 1.5 times the
minimum torque to ensure high-starting torque and increased torque at slow speeds.

L. Motor Temperature Compensation at Slow Speeds: Adjustable current fall-back based on
output frequency for temperature protection of self-cooled, fan-ventilated motors at slow
speeds.

M. Status Lights: Door-mounted LED indicators shall indicate the following conditions:

1. Power on.

2. Run.

3. Overvoltage.
4, Line fault.

5. Overcurrent.
6. External fault.

N. Panel-Mounted Operator Station: Start-stop and auto-manual selector switches with manual
speed control potentiometer and elapsed time meter.

0. Indicating Devices: Meters or digital readout devices and selector switch, mounted flush in
controller door and connected to indicate the following controller parameters:

Output frequency (Hz).

Motor speed (rpm).

Motor status (running, stop, fault).
Motor current (amperes).

Motor torque (percent).

agrwNPE
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Fault or alarming status (code).
PID feedback signal (percent).
DC-link voltage (VDC).
Set-point frequency (Hz).

0. Motor output voltage (V).
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P. Control Signal Interface:

1. Electric Input Signal Interface: A minimum of 2 analog inputs (0 to 10 V or 0/4-20 mA)
and 6 programmable digital inputs.

2. Remote Signal Inputs: Capability to accept any of the following speed-setting input
signals from the BMS or other control systems:

0 to 10-V dc.

0-20 or 4-20 mA.

Potentiometer using up/down digital inputs.
Fixed frequencies using digital inputs.
RS485.

Keypad display for local hand operation.
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3. Output Signal Interface:

a. A minimum of 1 analog output signal (0/4-20 mA), which can be programmed to
any of the following:

1) Output frequency (Hz).
2) Output current (load).

3) DC-link voltage (VDC).
4) Motor torque (percent).
5) Motor speed (rpm).

6) Set-point frequency (Hz).

4, Remote Indication Interface: A minimum of 2 dry circuit relay outputs (120-V ac, 1 A)
for remote indication of the following:

a. Motor running.
b.  Set-point speed reached.
C. Fault and warning indication (overtemperature or overcurrent).
d. PID high- or low-speed limits reached.
Q. Communications: Provide interface allowing VFD to communicate to BMS for monitoring and
control.
R. Integral Disconnecting Means: NEMA KS 1, fusible switch with lockable handle.
S. Isolating Switch:  Non-load-break switch arranged to isolate VFD and permit safe

troubleshooting and testing, both energized and de-energized, while motor is operating in
bypass mode.

T. Remote Indicating Circuit Terminals: Mode selection, controller status, and controller fault.
u. Harmonic Filtering
1. The VFD shall incorporate a 3% AC line reactor that is factory-wired and contained

within the VFD enclosure.
2. The VFD manufacturer is responsible for meeting the defined IEEE 519-1992 harmonic
distortion limits as specified in this specification.
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V. Push-Button Stations, Pilot Lights, and Selector Switches: NEMA ICS 2, heavy-duty type.

W. Stop and Lockout Push-Button Station: Momentary-break, push-button station with a factory-
applied hasp arranged so padlock can be used to lock push button in depressed position with
control circuit open.

X. Control Relays: Auxiliary and adjustable time-delay relays.
Y. Standard Displays:

Output frequency (Hz).
Set-point frequency (Hz).
Motor current (amperes).
DC-link voltage (VDC).
Motor torque (percent).
Motor speed (rpm).
Motor output voltage (V).
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Z. Historical Logging Information and Displays:

Real-time clock with current time and date.

Running log of total power versus time.

Total run time.

Fault log, maintaining last four faults with time and date stamp for each.
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AA. Current-Sensing, Phase-Failure Relays for Bypass Controller: Solid-state sensing circuit with
isolated output contacts for hard-wired connection; arranged to operate on phase failure,
phase reversal, current unbalance of from 30 to 40 percent, or loss of supply voltage; with
adjustable response delay.

2.14 SEQUENCE OF OPERATION

A. Refer to drawings for equipment sequence of operations, points lists, and piping diagrams.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify that power supply is available to control units and operator workstation.
3.2 INSTALLATION
A. Install software in all control units, servers, and the JACE. Implement all features of programs

to specified requirements and as appropriate to sequence of operation.
B. Connect and configure equipment and software to achieve sequence of operation specified.

C. Verify location of thermostats, humidistats, other exposed control sensors, and control units
before installation. Install devices in same as unit removed.

1. Install averaging elements in ducts and plenums in crossing or zigzag pattern.
D. Install automatic dampers according to Division 23.
Cumberland County Library Renovations HVAC Instrumentation and Controls
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E. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor
temperatures.

F. Provide clear and thorough Owners Manuals with extensive diagrams and examples. Also
provide documentation such as installation drawings and software documentation.

G. Provide operational information on the system. This will include file drawings and framed
schematics and operation sequences posted in the area.

H. Comply with applicable ASHRAE standards including ASHRAE 15, 62.1-2007, and 90.1-2007.

3.3 ELECTRICAL WIRING AND CONNECTION INSTALLATION

A. Install building wire and cable according to NEC.

B. Provide all terminations and verify performance of the wiring/cabling.

C. Install signal and communication cable according to the following:

1. Conceal cable, except in mechanical rooms and areas where other conduit and piping
are exposed.

2. Install exposed cable in raceway (conduit).

3. Install concealed cable which is not accessible (walls, hard ceilings, etc) in raceway
(conduit).

4, Bundle and harness multi-conductor instrument cable in place of single cables where
several cables follow a common path. Building cable tray may be used if utilizing
different wiring color. Support all cabling and wiring via J-hooks.

5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect
against abrasion. Tie and support conductors. Secure and bundle cables separately
from other cables (even in cable trays).

6. Number-code or color-code conductors for future identification and service of control
system.

7. Install wire and cable with sufficient slack and flexible connections to allow for vibration
of piping and equipment.

D. Connections, switches, LED’s, major components, etc. inside the enclosures are to be labeled
in the unit.

E. Connect manual-reset limit controls independent of manual-control switch positions.
Automatic resets may be connected in interlock circuit of power controllers.

F. Provide and verify installation of all control panels, enclosures, components, fusing,
transforms, sensors, etc... and verify all termination points. The complete installation is the
responsibility of the Contractor.

G. Connect hand-off-auto selector switches to override automatic interlock controls when switch
is in hand position.

34 ADJUSTING

A. Calibrating and adjusting.

1. Calibrate instruments.

2. Make three-point calibration test for both linearity and accuracy for each analog
instrument.
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3.5

10.
11.

Calibrate equipment and procedures using manufacturer's written recommendations
and instruction manuals. Use test equipment with accuracy at least double that of
instrument being calibrated.

Control system inputs and outputs:

a. Check analog inputs at 0, 50, and 100 percent of span.

b. Check analog outputs using milliampere meter at 0, 50, and 100 percent output.

c. Check digital inputs using jumper wire.

d. Check digital outputs using ohmmeter to test for contact making or breaking.

e. Check resistance temperature inputs at 0, 50, and 100 percent of span using a
precision-resistant source.

Flow.

a. Set differential pressure flow transmitters for 0 and 100 percent values with 3-
point calibration accomplished at 50, 90, and 100 percent of span.
b. Manually operate flow switches to verify that they make or break contact.

Pressure.

a. Calibrate pressure transmitters at 0, 50, and 100 percent of span.
b. Calibrate pressure switches to make or break contacts, with adjustable
differential set at minimum.

Temperature:

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span
using a precision-resistance source.
b. Calibrate temperature switches to make or break contacts.

Stroke and adjust control valves and dampers without positioners, following the
manufacturer's recommended procedure, so that valve or damper is 100 percent open
and closed.

Stroke and adjust control valves and dampers with positioners, following
manufacturer's recommended procedure, so that valve and damper is 0, 50, and 100
percent closed.

Provide diagnostic and test instruments for calibration and adjustment of system.
Provide written description of procedures and equipment for calibrating each type of
instrument.  Submit procedures review and approval before initiating startup
procedures.

Adjust initial temperature and humidity set points.

DEMONSTRATION

Engage a factory-authorized service representative to demonstrate the Owner's agents and
personnel to adjust, operate, and maintain control systems and components.

1.

2.

3.
4.

Demonstration to include procedures and schedules for starting and stopping, trouble-
shooting, servicing, and maintaining equipment and schedules.

Demonstration to include training on data display, alarm and status descriptors, re-
questing data, executing commands, calibrating and adjusting devices, resetting default
values, and requesting logs. Include a minimum of 40 hours' dedicated instructor time
on-site.

Review data in maintenance manuals.

Review data in maintenance manuals "Operation and Maintenance Data."
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5. Schedule training with Owner, through Engineer, with at least seven days' advance
notice.
3.6 ON-SITE ASSISTANCE
A. Occupancy Adjustments: Within one year of date of Substantial Completion, provide up to

three project site visits, when requested by Owner, to adjust and calibrate components and to
assist Owner's personnel in making program changes and in adjusting sensors and controls to
suit actual conditions. During second year of warranty. Provide Owner assistance during
warranty correction.

B. A minimum of 16 hours shall be provided for demonstration.
3.7 TRAINING
A. Provide a minimum of 40 hours of on-site or classroom training throughout the contract period

for personnel designated by the Owner. Each session shall be a minimum of four hours in
length and must be coordinated with the building Owner. Train the designated staff of Owners
Representative and Owner to enable them to:

Proficiently operate the system.

Understand control system architecture and configuration.

Understand DDC system components.

Understand system operation, including DDC system control and optimizing routines
(algorithms).

5 Operate the workstation and peripherals.

6. Log on and off the system.

7. Access graphics, point reports, and logs.

8

9
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Adjust and change system set points, time schedules, and holiday schedules.
Recognize malfunctions of the system by observation of the printed copy and graphical
visual signals.

10. Understand system drawings, and Operation and Maintenance manual.

12. Understand the job layout and location of control components.

13. Access data from DDC controllers.

14. Operate PES: Portable Engineering Station

B. Prior to Substantial Completion, a Manufacturer's Representative, or other qualified repre-
sentative, shall conduct Owner demonstration for the Staff. Training will occur only after sys-
tem is 100% functional. Training will be scheduled with the attendees, listed below, at least
two (2) weeks in advance. The Engineer and Commissioning Agent will also be notified of
training at that time.

C. The representative performing demonstration and training will have at least five (5) years of
experience in conducting Owner training sessions. The Trainer will have been associated with
the manufacturer for at least one (1) year.

D. The individuals being trained shall receive:
1. Written training agendas
2. Written training materials reviewed in a classroom setting
3. On-site explanation and demonstration of the equipment operation.
4, Explanation of common equipment operations such as: sequencing, programming,

shut-down, emergency operation, start-up, etc.
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E. Training agendas will be submitted to the Engineer two (2) weeks prior to the training date for
review and comment.

F. Documentation will be digitally recorded with high sound and visual quality. The Contractor is
responsible for recordings. Recordings will be submitted as part of the project close out doc-
uments.

G. Provide training 6 months after building occupancy for refresher course and answer building

occupants concerns.

END OF SECTION
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SECTION 232300 — REFRIGERANT PIPING

PART 1 - GENERAL

1.1

A

1.3

1.4

PART 2 -

2.1

DESCRIPTION

Refrigerant piping shall be sized, selected, and designed either by the equipment manufacturer
or in strict accordance with the manufacturer’s published instructions. The schematic piping
diagram shall show all accessories such as, stop valves, level indicators, liquid receivers, oll
separator, gauges, thermostatic expansion valves, solenoid valves, moisture separators and
driers to make a complete installation.

Definitions:

1. Refrigerating system: Combination of interconnected refrigerant-containing parts
constituting one closed refrigeration circuit in which a refrigerant is circulated for the
purpose of extracting heat.

a. Low side means the parts of a refrigerating system subjected to evaporator
pressure.

b. High side means the parts of a refrigerating system subjected to condenser
pressure.

2. Brazed joint: A gas-tight joint obtained by the joining of metal parts with alloys which melt

at temperatures higher than 449 degrees C (840 degrees F) but less than the melting
temperatures of the joined parts.

QUALITY ASSURANCE

Refer to specification Section 23 05 00, COMMON WORK RESULTS FOR HVAC.

Comply with ASHRAE Standard 15, Safety Code for Mechanical Refrigeration. The application
of this Code is intended to assure the safe design, construction, installation, operation, and
inspection of every refrigerating system employing a fluid which normally is vaporized and
liquefied in its refrigerating cycle.

Comply with ASME B31.5: Refrigerant Piping and Heat Transfer Components.

Products shall comply with UL 207 "Refrigerant—Containing Components and Accessories,
"Nonelectrical"; or UL 429 "Electrical Operated Valves."

SUBMITTALS

Certification: Copies of certificates for welding procedure, performance qualification record and
list of welders' names and symbols.

PRODUCTS

PIPING AND FITTINGS

Refrigerant Piping: For piping up to 100 mm (4 inch) use Copper refrigerant tube, ASTM B280,
cleaned, dehydrated, and sealed, marked ACR on hard temper straight lengths. Coils shall be

tagged ASTM B280 by the manufacturer. For piping over 100 mm (4 inch) use A53 Black SML
steel.
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SECTION 232300 — REFRIGERANT PIPING

B. Water and Drain Piping: Copper water tube, ASTM B88M, Type B or C (ASTM B88, Type M or
L). Optional drain piping material: Schedule 80 flame retardant Polypropylene plastic.

C. Fittings, Valves and Accessories:
1. Copper fittings: Wrought copper fittings, ASME B16.22.

a. Brazed Joints, refrigerant tubing: Cadmium free, AWS A5.8/A5.8M, 45 percent silver
brazing alloy, Class BAg-5.
b. Solder Joints, water and drain: 95-5 tin-antimony, ASTM B32 (95TA).

2. Steel fittings: ASTM wrought steel fittings.
a. Refrigerant piping — Welded Joints.

3. Flanges and flanged fittings: ASME B16.24.
4. Refrigeration Valves:

a. Stop Valves: Brass or bronze alloy, packless, or packed type with gas tight cap, frost
proof, back seating.

b. Pressure Relief Valves: Comply with ASME Boiler and Pressure Vessel Code; UL
listed. Forged brass with nonferrous, corrosion resistant internal working parts of
high strength, cast iron bodies conforming to ASTM A126, Grade B. Set valves in
accordance with ASHRAE Standard 15.

5. Strainers: Designed to permit removing screen without removing strainer from piping
system, and provided with screens 80 to 100 mesh in liquid lines DN 25 (NPS 1) and
smaller, 60 mesh in liquid lines larger than DN 25 (NPS 1), and 40 mesh in suction lines.
Provide strainers in liquid line serving each thermostatic expansion valve, and in suction
line serving each refrigerant compressor not equipped with integral strainer.

6. Refrigerant Moisture/Liquid Indicators: Double-ported type having heavy sight glasses
sealed into forged bronze body and incorporating means of indicating refrigerant charge
and moisture indication. Provide screwed brass seal caps.

22 PIPE SUPPORTS

A. Refer to specification Section 23 05 00, COMMON WORK RESULTS FOR HVAC.

2.3 REFRIGERANTS AND OIL
A. Provide EPA approved refrigerant and oil for proper system operation.
2.4 PIPE INSULATION FOR DX HVAC SYSTEMS

A. Refer to specification Section 230700 HVAC Insulation.
PART 3 - EXECUTION
3.1 INSTALLATION

A. Install refrigerant piping and refrigerant containing parts in accordance with ASHRAE Standard
15 and ASME B31.5

1. Install piping as short as possible, with a minimum number of joints, elbow and fittings.

2. Install piping with adequate clearance between pipe and adjacent walls and hangers to
allow for service and inspection. Space piping, including insulation, to provide 25 mm (1
inch) minimum clearance between adjacent piping or other surface. Use pipe sleeves
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SECTION 232300 — REFRIGERANT PIPING

3.2

3.3

through walls, floors, and ceilings, sized to permit installation of pipes with full thickness
insulation.

3. Locate and orient valves to permit proper operation and access for maintenance of
packing, seat and disc. Generally locate valve stems in overhead piping in horizontal
position. Provide a union adjacent to one end of all threaded end valves. Control valves
usually require reducers to connect to pipe sizes shown on the drawing.

4, Use copper tubing in protective conduit when installed below ground.

5. Install hangers and supports per ASME B31.5 and the refrigerant piping manufacturer's
recommendations.

Joint Construction:

1. Brazed Joints: Comply with AWS "Brazing Handbook" and with filler materials complying
with AWS A5.8/A5.8M.

a. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with
copper tubing.

b. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel.

c. Swab fittings and valves with manufacturer's recommended cleaning fluid to
remove oil and other compounds prior to installation.

d. Pass nitrogen gas through the pipe or tubing to prevent oxidation as each joint is
brazed. Cap the system with a reusable plug after each brazing operation to retain
the nitrogen and prevent entrance of air and moisture.

Protect refrigerant system during construction against entrance of foreign matter, dirt and
moisture; have open ends of piping and connections to compressors, condensers, evaporators
and other equipment tightly capped until assembly.

Pipe relief valve discharge to outdoors for systems containing more than 45 kg (100 Ibs) of
refrigerant.

Firestopping: Fill openings around uninsulated piping penetrating floors or fire walls, with
firestop material. For firestopping insulated piping refer to Section 23 07 00, HVAC
INSULATION.

PIPE AND TUBING INSULATION

Apply two coats of weather-resistant finish as recommended by the manufacturer to insulation
exposed to outdoor weather.

SIGNS AND IDENTIFICATION

Each refrigerating system erected on the premises shall be provided with an easily legible
permanent sign securely attached and easily accessible, indicating thereon the name and
address of the installer, the kind and total number of pounds of refrigerant required in the
system for normal operations, and the field test pressure applied.

Systems containing more than 50 kg (110 Ib) of refrigerant shall be provided with durable signs,
in accordance with ANSI A13.1 and ANSI Z535.1, having letters not less than 13 mm (1/2 inch)
in height designating:

1. Valves and switches for controlling refrigerant flow, the ventilation and the refrigerant
compressor(s).

2. Signs on all exposed high pressure and low pressure piping installed outside the
machinery room, with name of the refrigerant and the letters "HP" or "LP."
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3.4

3.5

FIELD QUALITY CONTROL

Prior to initial operation examine and inspect piping system for conformance to plans and
specifications and ASME B31.5. Correct equipment, material, or work rejected because of
defects or nonconformance with plans and specifications, and ANSI codes for pressure piping.

After completion of piping installation and prior to initial operation, conduct test on piping
system according to ASME B31.5. Furnish materials and equipment required for tests. Perform
tests in the presence of Resident Engineer. If the test fails, correct defects and perform the test
again until it is satisfactorily done and all joints are proved tight.

1. Every refrigerant-containing parts of the system that is erected on the premises, except
compressors, condensers, evaporators, safety devices, pressure gages, control
mechanisms and systems that are factory tested, shall be tested and proved tight after
complete installation, and before operation.

2. The high and low side of each system shall be tested and proved tight at not less than
the lower of the design pressure or the setting of the pressure-relief device protecting the
high or low side of the system, respectively, except systems erected on the premises
using non-toxic and non-flammable Group A1 refrigerants with copper tubing not
exceeding DN 18 (NPS 5/8). This may be tested by means of the refrigerant charged into
the system at the saturated vapor pressure of the refrigerant at 20 degrees C (68
degrees F) minimum.

Test Medium: A suitable dry gas such as nitrogen or shall be used for pressure testing. The
means used to build up test pressure shall have either a pressure-limiting device or pressure-
reducing device with a pressure-relief device and a gage on the outlet side. The pressure relief
device shall be set above the test pressure but low enough to prevent permanent deformation
of the system components.

SYSTEM TEST AND CHARGING
System Test and Charging: As recommended by the equipment manufacturer or as follows:

1. Connect a drum of refrigerant to charging connection and introduce enough refrigerant
into system to raise the pressure to 70 kPa (10 psi) gage. Close valves and disconnect
refrigerant drum. Test system for leaks with halide test torch or other approved method
suitable for the test gas used. Repair all leaking joints and retest.

2. Connect a drum of dry nitrogen to charging valve and bring test pressure to design
pressure for low side and for high side. Test entire system again for leaks.

3. Evacuate the entire refrigerant system by the triplicate evacuation method with a vacuum
pump equipped with an electronic gage reading in mPa (microns). Pull the system down
to 665 mPa (500 microns) 665 mPa (2245.6 inches of mercury at 60 degrees F) and hold
for four hours then break the vacuum with dry nitrogen (or refrigerant). Repeat the
evacuation two more times breaking the third vacuum with the refrigeration to be charged
and charge with the proper volume of refrigerant.

END OF SECTION
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Single-wall rectangular ducts and fittings.
2. Sheet metal materials.
3. Sealants and gaskets.
4, Hangers and supports.

B. Related Sections:

1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting,
and balancing requirements for metal ducts.
1.2 PERFORMANCE REQUIREMENTS

A. Duct Design: Duct construction, including sheet metal thicknesses, seam and joint construction,
reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" and performance requirements and design criteria
indicated in "Duct Schedule" Article.

B. Structural Performance: Duct hangers and supports and seismic restraints shall withstand the
effects of gravity and seismic loads and stresses within limits and under conditions described in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and International Building
Code’s seismic requirements.

C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1-2016. No insulation surfaces shall contact air stream.

D. Carefully coordinate duct construction, color, painting, location, etc. with the Architectural
drawings, Architect, and construction manager. Submit all ductwork features before fabrication,
ordering, etc. The exposed ductwork is an architectural feature of this facility.

1.3 SUBMITTALS

A. Product Data: For each type of the following products:

1. Adhesives.
2. Sealants and gaskets.

B. Shop Drawings:

1. Factory- and shop-fabricated ducts and fittings.

2. Fittings.

3. Reinforcement and spacing.

4, Seam and joint construction.

5. Hangers and supports, including methods for duct and building attachment and vibration
isolation.

C. Design Submittal:

Cumberland County Library Renovations Metal Ducts

233113-1



SECTION 233113 - METAL DUCTS

1.4

D.

E.

A.

B.

Sheet metal thicknesses.

Joint and seam construction and sealing.

Reinforcement details and spacing.

Materials, fabrication, assembly, and spacing of hangers and supports.

Design Calculations: Calculations for selecting hangers and supports and seismic
restraints.

agrwNRE

Coordination Drawings: Plans, drawn to scale, on which the following items are shown and
coordinated with each other, using input from installers of the items involved:

1. Duct installation in congested spaces, indicating coordination with general construction,
building components, and other building services. Indicate proposed changes to duct
layout.

2. Suspended ceiling components.

3. Size and location of initial access modules for acoustical tile.

4, Items penetrating finished ceiling including the following:

Lighting fixtures.

Air outlets and inlets.
Speakers.
Sprinklers.

Access panels.

coooTp

Field quality-control reports.

QUALITY ASSURANCE

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2016, Section 5 - "Systems
and Equipment" and Section 7 - "Construction and System Start-Up."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2016, Section
6.4.4 - "HVAC System Construction and Insulation."

PART 2 - PRODUCTS

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular
Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."
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SECTION 233113 - METAL DUCTS

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 2, "Fittings and Other Construction," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

2.2 SHEET METAL MATERIALS

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards
- Metal and Flexible" for acceptable materials, material thicknesses, and duct construction
methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks,
roller marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G90 (Z275).
2. Finishes for Surfaces Exposed to View: Mill phosphatized. Ductwork shall also be paint
grip for field painting.
2.3 SEALANT AND GASKETS

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested according to UL 723; certified by an NRTL.

B. Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone
activator to react exothermically with tape to form hard, durable, airtight seal.

2. Tape Width: 3 inches (76 mm); 4 inches (102 mm); and 6 inches (152 mm)-dependant
on duct size.

3. Sealant: Modified styrene acrylic.

4, Water resistant.

5. Mold and mildew resistant.

6. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.

7. Service: Indoor and outdoor.

8. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum.

10. For indoor applications, use sealant that has a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

C. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.

2. Solids Content: Minimum 65 percent.

3. Shore A Hardness: Minimum 20.

4, Water resistant.

5. Mold and mildew resistant.

6. VOC: Maximum 75 g/L (less water).

7. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.

8. Service: Indoor or outdoor.

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.
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D. Solvent-Based Joint and Seam Sealant:

1. Application Method: Brush on.

2. Base: Synthetic rubber resin.

3. Solvent: Toluene and heptane.

4, Solids Content: Minimum 60 percent.

5. Shore A Hardness: Minimum 60.

6. Water resistant.

7. Mold and mildew resistant.

8. For indoor applications, use sealant that has a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

9. VOC: Maximum 395 g/L.

10. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive or negative.

11. Service: Indoor or outdoor.

12.  Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

E. Flanged Joint Sealant: Comply with ASTM C 920.

1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.
3. Grade: NS.
4, Class: 25.
5. Use: O.
6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
2.4 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2,
"Minimum Hanger Sizes for Round Duct."”

C. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

PART 3 - EXECUTION
3.1 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts
and calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings
and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
unless otherwise indicated.
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C. Install ducts with fewest possible joints.

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

G. Install ducts with a clearance of 6” (150 mm), plus allowance for insulation thickness.

H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

l. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed
to view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches (38 mm).

J. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Division 23 Section "Air Duct Accessories” for fire and smoke
dampers.

K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.
Generally comply with SMACNA's "Duct Cleanliness for New Construction Guidelines."

L. Flexible connections shall be provided at all connections between ducts and equipment such as
fans or air handling units.

M. Provide access doors at all fire damper locations and such other locations as required to allow
servicing or inspection of equipment or accessories.

N. All offsets, fittings, and accessories required by the Contract Documents but not specifically
indicated shall be furnished and installed in strict accordance with the Specifications.

3.2 INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

C. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

D. Repair or replace damaged sections and finished work that does not comply with these
requirements.

E. Remove or hide duct (or shop) installation tags.
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SECTION 233113 - METAL DUCTS

3.3 DUCT SEALING

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

3.4 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4,
"Hangers and Supports."”

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel
fasteners appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3 Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches (100 mm) thick.

4, Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for
slabs less than 4 inches (100 mm) thick.

5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2,
"Minimum Hanger Sizes for Round Duct,” for maximum hanger spacing; install hangers and
supports within 24 inches (610 mm) of each elbow and within 48 inches (1200 mm) of each
branch intersection. In addition, locate hangers as follows:

D. Hangers Exposed to View: Threaded rod and angle or channel supports. The use of cable
hangers is prohibited. Conceal hangers: The use of cable hangers is prohibited.

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16
feet (5 m).

F. Install upper attachments to structures. Select and size upper attachments with pull-out,
tension, and shear capacities appropriate for supported loads and building materials where
used.

3.5 CONNECTIONS

A. Make connections to equipment with flexible connectors.

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,
outlet and inlet, and terminal unit connections.

3.6 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Leakage Tests:
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1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for

each test.

2. Disassemble, reassemble, and seal segments of systems to accommodate leakage
testing and for compliance with test requirements.

3. Test for leaks before applying external insulation.

4, Conduct tests at static pressures equal to maximum design pressure of system or section

being tested. |If static-pressure classes are not indicated, test system at maximum
system design pressure. Do not pressurize systems above maximum design operating

pressure.
C. Duct System Cleanliness:

1. Visually inspect duct system to ensure that no visible contaminants are present.

2. Clean duct system(s) before testing, adjusting, and balancing.

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media
shall not exceed 0.75 mg/100 sg. cm.

3. Clean the following components by removing surface contaminants and deposits:

a. Exhaust fans including fan housings, plenums, scrolls, blades or vanes, shafts,
baffles, dampers, and drive assemblies.
b. Dedicated exhaust and ventilation components.
3.7 DUCT LINER
A. Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials complying with

ASTM C 534, Type Il, Grade 1; and with NFPA 90A or NFPA 90B.

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. Aeroflex USA Inc.
b. Armacell LLC.
C. Rubatex International, LLC

2. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum
smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.

3. Liner Adhesive: As recommended by insulation manufacturer and complying with
NFPA 90A or NFPA 90B.

a. For indoor applications, use adhesive that has a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3.8 START UP

A. Air Balance: Comply with requirements in Division 23 Section "Testing, Adjusting, and

Balancing for HVAC."

3.9 DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
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B. Supply Ducts:

1.

Ducts Connected to Packaged Units:

a. Pressure Class: Positive 2-inch wg.

C. Return Ducts:

1.

Ducts Connected to Packaged Units:

a. Pressure Class: Negative 3-inch wg.

D. Exhaust Ducts:

1. Ducts Connected to Fans Exhausting Air:
a. Pressure Class: Negative 3-inch wg.
E. Elbow Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 2-2, "Rectangular Elbows."
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane
Runners," and Figure 2-4, "Vane Support in Elbows."
2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-3, "Round Duct Elbows."
a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1,
"Mitered Elbows." Elbows with less than 90-degree change of direction have
proportionately fewer segments.
1) Radius-to Diameter Ratio: 1.5.
b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
C. Round Elbows, 14 Inches and Larger in Diameter: Standing seam or Welded.
F. Branch Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 2-6, "Branch Connections."
a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Spin in with damper.
2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical
Tees."
a. Velocity 1000 to 1500 fpm (5 to 7.6 m/s): Conical tap.
Cumberland County Library Renovations Metal Ducts

233113-8



SECTION 233113 - METAL DUCTS

b. Velocity 1500 fpm (7.6 m/s) or Higher: 45-degree lateral.

END OF SECTION

Cumberland County Library Renovations Metal Ducts
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

B.

C.

A.

B.

SUMMARY
Section Includes:

Backdraft and pressure relief dampers.
Manual volume dampers.

Flange connectors.

Turning vanes.

Duct-mounted access doors.

Flexible connectors.

Flexible ducts.

Duct accessory hardware.

ONoUAWNE

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: For duct accessories. Include plans, elevations, sections, details and
attachments to other work.

1. Detail duct accessories fabrication and installation in ducts and other construction.
Include dimensions, weights, loads, and required clearances; and method of field
assembly into duct systems and other construction. Include the following:

a. Manual volume damper installations.
b. Control damper installations.
C. Wiring Diagrams: For power, signal, and control wiring.

Operation and maintenance data.

QUALITY ASSURANCE

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

Comply with AMCA 500-D testing for damper rating.

PART 2 - PRODUCTS

21

A.

B.

MATERIALS

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G90 (Z275).
2. Exposed-Surface Finish: Mill phosphatized.

Cumberland County Library Renovations Air Duct Accessories
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SECTION 233300 - AIR DUCT ACCESSORIES

C. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS

A. 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:

Air Balance Inc.; a division of Mestek, Inc.
American Warming and Ventilating; a division of Mestek, Inc.
Cesco Products; a division of Mestek, Inc.
Duro Dyne Inc.

Greenheck Fan Corporation.

Lloyd Industries, Inc.

Nailor Industries Inc.

NCA Manufacturing, Inc.

. Pottorff; a division of PCI Industries, Inc.
10.  Ruskin Company.

11. SEMCO Incorporated.

12. Vent Products Company, Inc.

CoNoOA~LONE

B. Description: Gravity balanced.
C. Maximum Air Velocity: 2000 fpm.
D. Maximum System Pressure: 1-inch wg.

E. Frame: 0.052-inch-thick, galvanized sheet steel 0.063-inch-thick extruded aluminum or 0.052-
inch- thick stainless steel, with welded corners and mounting flange.

F. Blades: Multiple single-piece blades, center-pivoted, maximum 6-inch width, 0.025-inch-thick,
roll-formed aluminum or 0.050-inch-thick aluminum sheet with sealed edges.

G. Blade Action: Parallel.

H. Blade Seals: Felt, Vinyl foam, Extruded vinyl, mechanically locked or Neoprene, mechanically
locked.

. Blade Axles:
1. Material: Nonferrous metal, Galvanized steel, Plated steel, Stainless steel, Non-metallic
or Aluminum.
2. Diameter: 0.20 inch.
J. Tie Bars and Brackets: Aluminum or Galvanized steel.
K. Return Spring: Adjustable tension.

L. Bearings: Steel ball or synthetic pivot bushings.

M. Accessories:

1. Adjustment device to permit setting for varying differential static pressure.
2. Counterweights and spring-assist kits for vertical airflow installations.
3. Screen Mounting: Rear mounted.
Cumberland County Library Renovations Air Duct Accessories
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2.3

6.

Screen Material: Galvanized steel or Aluminum.
Screen Type: Bird.
90-degree stops.

MANUAL VOLUME DAMPERS

Standard, Steel, Manual Volume Dampers:

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. Air Balance Inc.; a division of Mestek, Inc.

b. American Warming and Ventilating; a division of Mestek, Inc.
C. Flexmaster U.S.A., Inc.

d. McGill AirFlow LLC.

e. METALAIRE, Inc.

f. Nailor Industries Inc.

g. Pottorff; a division of PCI Industries, Inc.

h. Ruskin Company.

i. Trox USA Inc.

J- Vent Products Company, Inc.

2. Standard leakage rating, with linkage outside airstream.

3. Suitable for horizontal or vertical applications.

4. Frames:

a. Hat-shaped, galvanized or stainless-steel channels, 0.064-inch minimum
thickness.
b. Mitered and welded corners.
Flanges for attaching to walls and flangeless frames for installing in ducts.
5. Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
C. Stiffen damper blades for stability.
d. Galvanized Stainless-steel, 0.064 inch thick.
6. Blade Axles: Galvanized steel, Stainless steel or Nonferrous metal.
7. Bearings:
a. Oil-impregnated bronze, Molded synthetic or Stainless-steel sleeve.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full
length of damper blades and bearings at both ends of operating shaft.

8. Tie Bars and Brackets: Galvanized steel.

Jackshaft:

1. Size: 1-inch diameter.

2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on
supports at each mullion and at each end of multiple-damper assemblies.

3. Length and Number of Mountings: As required to connect linkage of each damper in
multiple-damper assembly.

Cumberland County Library Renovations Air Duct Accessories
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2.4

2.5

2.6

Damper Hardware:

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel,
and a 3/4-inch hexagon locking nut.

2. Include center hole to suit damper operating-rod size.

3. Include elevated platform for insulated duct mounting.

FLANGE CONNECTORS

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:

1. Ductmate Industries, Inc.
2. Nexus PDQ; Division of Shilco Holdings Inc.
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors,
gaskets, and components.

Material: Galvanized steel.

Gage and Shape: Match connecting ductwork.

TURNING VANES

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:

Ductmate Industries, Inc.

Duro Dyne Inc.

METALAIRE, Inc.

SEMCO Incorporated.

Ward Industries, Inc.; a division of Hart & Cooley, Inc.

aghrwNhE

Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support
with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible"; Figures 2-3, "Vanes and Vane Runners,"” and 2-4, "Vane Support in Elbows."

Vane Construction: Single wall for ducts up to 48 inches wide and double wall for larger
dimensions.

DUCT-MOUNTED ACCESS DOORS

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 Warming and Ventilating; a division of Mestek, Inc.
Cesco Products; a division of Mestek, Inc.

Ductmate Industries, Inc.

Flexmaster U.S.A., Inc.

Greenheck Fan Corporation.

agrwNE
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2.7

McGill AirFlow LLC.

Nailor Industries Inc.

Pottorff; a division of PCI Industries, Inc.

Ventfabrics, Inc.

0. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B oo~

Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels,"
and 2-11, "Access Panels - Round Duct."

1. Door:
a. Double wall, rectangular.
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct
pressure class.
C. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches.
d. Fabricate doors airtight and suitable for duct pressure class.
2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges and Locks:
a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.
b. Access Doors up to 18 Inches Square: Two hinges and two sash locks.
C. Access Doors up to 24 by 48 Inches: Three hinges and two compression
latches with outside and inside handles.
d. Access Doors Larger Than 24 by 48 Inches: Four hinges and two compression

latches with outside and inside handles.

FLEXIBLE CONNECTORS

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:

Ductmate Industries, Inc.

Duro Dyne Inc.

Ventfabrics, Inc.

Ward Industries, Inc.; a division of Hart & Cooley, Inc.

el

Materials: Flame-retardant or noncombustible fabrics.
Coatings and Adhesives: Comply with UL 181, Class 1.

Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to 2
strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum
sheets. Provide metal compatible with connected ducts.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 o0z./sq. yd..
2. Tensile Strength: 480 Ibf/inch in the warp and 360 Ibf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F.

Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in
compression, and with a load stop. Include rod and angle-iron brackets for attaching to fan
discharge and duct.

Cumberland County Library Renovations Air Duct Accessories
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2.8

2.9

A.

B.

C.

A.

B.

1. Frame: Steel, fabricated for connection to threaded rods and to allow for a maximum of
30 degrees of angular rod misalignment without binding or reducing isolation efficiency.

2. Outdoor Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4, Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene.

7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch movement at

start and stop.

FLEXIBLE DUCTS

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:

Ductmate Industries, Inc.

Flexmaster U.S.A., Inc

McGill AirFlow LLC.

Ward Industries, Inc.; a division of Hart & Cooley, Inc.

el

Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound,
spring-steel wire; fibrous-glass insulation; polyethylene or aluminized vapor-barrier film.

Pressure Rating: 4-inch wg positive and 0.5-inch wg negative.

Maximum Air Velocity: 4000 fpm.

Temperature Range: Minus 20 to plus 175 deg F.

Insulation R-Value: Comply with ASHRAE/IESNA 90.1-2004 <Insert value>.

PN PE

Flexible Duct Connectors:

1. Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with a
worm-gear action or Nylon strap in sizes 3 through 18 inches, to suit duct size.

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap

and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to

suit duct-insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline
and grease.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct
Construction Standards," for fibrous-glass ducts.
Cumberland County Library Renovations Air Duct Accessories
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B.

3.2

Install duct accessories of materials suited to duct materials; use galvanized-steel accessories
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts,
and aluminum accessories in aluminum ducts.

Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to
exhaust fan unless otherwise indicated.

Install volume dampers at points on supply, return, and exhaust systems where branches
extend from larger ducts.

Set dampers to fully open position before testing, adjusting, and balancing.
Install test holes at fan inlets and outlets and elsewhere as indicated.

Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining
accessories and equipment at the following locations:

On both sides of duct coils.

At outdoor-air intakes.

Downstream from manual volume dampers, control dampers, backdraft dampers, and
equipment.

Upstream from turning vanes.

Control devices requiring inspection.

Main trunk of lined ductwork.

Elsewhere as indicated.

wnN e
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Install access doors with swing against duct static pressure.
Access Door Sizes:

One-Hand or Inspection Access: 8 by 5 inches.
Two-Hand Access: 12 by 6 inches.

Head and Hand Access: 18 by 10 inches.
Head and Shoulders Access: 21 by 14 inches.

PP

Install flexible connectors to connect ducts to equipment.

Connect diffusers to ducts with maximum 60-inch lengths of flexible duct clamped or strapped in
place.

Connect flexible ducts to metal ducts with draw bands.

Install duct test holes where required for testing and balancing purposes.

Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust
limits at centerline of thrust and adjust to a maximum of 1/4-inch (6-mm) movement during start

and stop of fans.

Install turning vanes in supply duct only.

FIELD QUALITY CONTROL
Tests and Inspections:

1. Operate dampers to verify full range of movement.

Cumberland County Library Renovations Air Duct Accessories
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2. Inspect locations of access doors and verify that purpose of access door can be
performed.

3. Operate fire dampers to verify full range of movement and verify that proper heat-
response device is installed.

4, Inspect turning vanes for proper and secure installation.

END OF SECTION

Cumberland County Library Renovations Air Duct Accessories
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SECTION 233713 - DIFFUSERS, REGISTERS AND GRILLES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Rectangular and square ceiling diffusers.
2. Louver face diffusers.
3. Fixed grille.

B. Related Sections:
1. Division 23 Section "Air Duct Accessories" for fire and volume-control dampers not integral to

diffusers, registers, and grilles.

1.2 SUBMITTALS

A. Product Data: For each type of product indicated, include the following:

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and performance
data including throw and drop, static-pressure drop, and noise ratings.
2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location, quantity,

model number, size, and accessories furnished.

B. Samples: For each exposed product and for each color and texture specified.

PART 2 - PRODUCTS

2.1 CEILING DIFFUSERS

A. Rectangular and Square Ceiling Diffusers

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:
2. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on

Drawings or comparable product by one of the following:

a. A-J Manufacturing Co., Inc.
b. Anemostat Products; a Mestek company.
C. Carnes.
d. Hart & Cooley Inc.
e. Krueger.
f. METALAIRE, Inc.
g. Nailor Industries Inc.
h. Price Industries.
i. Titus.
j- Tuttle & Bailey.
3. Devices shall be specifically designed for variable-air-volume flows.
4, Material: Steel.
5. Finish: Baked enamel, color selected by Architect.
Cumberland County Library Renovations Diffusers, Registers and Grilles
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2.2

© N

Face Size: As scheduled.
Face Style: Plaque.
Mounting: As scheduled.
Pattern: Fixed.

Louver Face Diffuser

©ONO O A~W

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:
Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:

A-J Manufacturing Co., Inc.

Anemostat Products; a Mestek company.
Carnes.

METALAIRE, Inc.

Nailor Industries Inc.

Price Industries.

Titus.

Tuttle & Bailey.

Se@moa0oTe

Devices shall be specifically designed for variable-air-volume flows.
Material: Steel.

Finish: Baked enamel, color selected by Architect.

Face Size: As scheduled.

Mounting: As scheduled.

Pattern: Core style, as scheduled.

REGISTERS AND GRILLES

Fixed Face Girille:

1.

2.

N O A~W

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:
Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:

A-J Manufacturing Co., Inc.

Anemostat Products; a Mestek company.
Carnes.

Dayus Register & Grille Inc.

Hart & Cooley Inc.

Krueger.

Nailor Industries Inc.

Price Industries.

Titus.

Tuttle & Bailey.

T TS@moo0Te

Material: Steel or Aluminum.

Finish: Baked enamel, color selected by Architect.
Face Arrangement: Core, as scheduled.

Core Construction: Integral.

Frame: As scheduled.

Mounting: As scheduled.

Cumberland County Library Renovations Diffusers, Registers and Grilles
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SECTION 233713 - DIFFUSERS, REGISTERS AND GRILLES

2.3

A.

SOURCE QUALITY CONTROL

Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of
Testing for Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install diffusers, registers, and grilles level and plumb.

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and
accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air
volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations where indicated,
as much as practical. For units installed in lay-in ceiling panels, locate units in the center of panel.
Where architectural features or other items conflict with installation, notify Architect for a determination
of final location.

C. Install diffusers and grilles with airtight connections to ducts and to allow service and maintenance of
dampers and fire dampers.

3.2 ADJUSTING

A. After installation, adjust diffusers and grilles to air patterns indicated, or as directed, before starting air

balancing.
END OF SECTION
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SECTION 237416 - SMALL-CAPACITY, PACKAGED HEAT PUMP UNITS

PART 1 - GENERAL

11 SUMMARY

A. Section includes packaged, small-capacity, rooftop air-conditioning units (RTUs) with the
following components and accessories:

Casings.

Fans.

Motors.

Caoils.

Refrigerant circuit components.
Air filtration.

Dampers.

Electrical power connections.
Controls.

0. Accessories.

BOo~NoOA~WONE

B. Shop Drawings:

1. Include details of equipment assemblies. Indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size
of each field connection.

2. Include diagrams for power, signal, and control wiring.

C. Delegated-Design Submittal: For RTU supports indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1.2 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.3 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of RTUs that fail
in materials or workmanship within specified warranty period.

PART 2 - PRODUCTS

21 DESCRIPTION
A. AHRI Compliance:
1. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs.

2. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
3. Comply with AHRI 270 for testing and rating sound performance for RTUs.

Cumberland County Library Renovations Small-Capacity Packaged Heat Pump Unit
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SECTION 237416 - SMALL-CAPACITY, PACKAGED HEAT PUMP UNITS

2.2

2.3

AMCA Compliance:

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and
sound performance according to AMCA 211 and AMCA 311.

2. Damper leakage tested according to AMCA 500-D.

3. Operating Limits: Classify according to AMCA 99.

ASHRAE Compliance:

1. Comply with ASHRAE 15 for refrigeration system safety.

2. Comply with ASHRAE 33 for methods of testing cooling and heating coils.

3 Comply with applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and Startup.”

ASHRAE/IES Compliance: Comply with applicable requirements in ASHRAE/IES 90.1,
Section 6 - "Heating, Ventilating, and Air-Conditioning."

NFPA Compliance: Comply with NFPA 90A or NFPA 90B.
UL Compliance: Comply with UL 1995.
Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.

MANUFACTURERS

NogakrwprE

Addison Products Company.

Carrier Corporation.

Lennox Industries Inc.

Daikin Applied Americas

Trane; American Standard Companies, Inc.
YORK International Corporation.

Valent Air Management Systems.

CASINGS

A.

General Fabrication Requirements for Casings: Formed and reinforced double-wall
insulated panels, fabricated to allow removal for access to internal parts and
components, with joints between sections sealed.

Double-Wall Construction: Fill space between walls with 1-inch (25-mm) foam insulation
and seal moisture tight for R-7 performance.

Exterior Casing Material: Galvanized steel with factory-painted finish, with pitched roof
panels and knockouts with grommet seals for electrical and piping connections and lifting
lugs.

1. Corrosion Protection: 2500 hours' salt spray test according to ASTM B 117.

Cumberland County Library Renovations
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SECTION 237416 - SMALL-CAPACITY, PACKAGED HEAT PUMP UNITS

2.4

2.5

D. Inner Casing Fabrication Requirements:
1. Inside Casing: G-90-coated galvanized steel, 0.034 inch (0.86 mm) thick.
E. Casing Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.
1. Materials: ASTM C 1071, Type I
2. Thickness: 1/2 inch (13 mm).
3 Liner materials shall have airstream surface coated with erosion- and temperature-
resistant coating or faced with a plain or coated fibrous mat or fabric.
4, Liner Adhesive: Comply with ASTM C 916, Type .

F. Plastic Condensate Drain Pans: Fabricated using rigid heavy plastic polymer, a minimum
of 2 inches (50 mm) deep, and complying with ASHRAE 62.1 for design and construction
of drain pans.

G.  Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1.

FANS

A. Supply-Air Fans: Aluminum or painted-steel wheels, and galvanized- or painted-steel fan
scrolls.

1. Direct-Driven Supply-Air Fans: Motor shall be resiliently mounted in the fan inlet.
2. Belt-Driven Supply-Air Fans: Motors shall be installed on an adjustable fan base
resiliently mounted in the casing.

B. Condenser-Coil Fan: Variable-speed propeller, mounted on shaft of permanently
lubricated multispeed motors.

MOTORS

A. Comply with NEMA MG 1, Design B, medium induction motor, unless otherwise
indicated.

B. Comply with IEEE 841 for severe-duty motors.

C. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will
not require motor to operate in service factor range above 1.0.

D. Duty: Continuous duty at ambient temperature of 104 deg F (40 deg C)and at altitude of
3300 feet (1000 m) above sea level.

E. 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.

F. Efficiency: Energy efficient, as defined in NEMA MG 1.

Cumberland County Library Renovations
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SECTION 237416 - SMALL-CAPACITY, PACKAGED HEAT PUMP UNITS

G. Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements.

H. 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.

I Multispeed Motors: Separate winding for each speed.

J. Rotor: Random-wound, squirrel cage.

K. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust
loading.

L. Temperature Rise: Match insulation rating.

M. Insulation: Class F.

N. Code Letter Designation:

1. Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic.

0. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

P. 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.

2.6 COILS

A. Refrigerant Coil:

1. Copper-plate fin and seamless internally grooved copper tube in steel casing with
equalizing-type vertical distributor.

2. Polymer strip shall prevent all copper coils from contacting steel coil frame or
condensate pan.

3. Coil Split: Interlaced.

4, Coated.

5. Total Cooling Capacity: 71 MBH.

6. Sensible Cooling Capacity: 56 MBH

7. Cooling Entering-Air Dry-Bulb Temperature: 95 °F

8. Cooling Entering-Air Wet-Bulb Temperature: 79 °F

9. Total Heating Capacity: 73 MBH

10. Heating Outdoor-Air Dry-Bulb Temperature: 47 °F

2.7 ELECTRIC RESISTANT HEATING (AUXILIARY HEAT)

A. 7.8 kW 208/3 Electric heater, factory mounted.

B. Open Heating Elements: Resistance wire of 80 percent nickel and 20 percent chromium,
supported and insulated by floating ceramic bushings recessed into casing openings,
fastened to supporting brackets, and mounted in galvanized-steel frame. Terminate

Cumberland County Library Renovations Small-Capacity Packaged Heat Pump Unit
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SECTION 237416 - SMALL-CAPACITY, PACKAGED HEAT PUMP UNITS

2.8

2.9

2.10

211

2.12

elements in stainless-steel machine-staked terminals secured with stainless-steel
hardware.

Overtemperature Protection:  Disk-type, automatically reset, thermal-cutout, safety
device; serviceable through terminal box.

Overcurrent Protection: Manual-reset thermal cutouts, factory wired in each heater
stage.

REFRIGERANT CIRCUIT COMPONENTS

A.

Compressor: Hermetic, scroll, mounted on vibration isolators; with internal overcurrent
and high-temperature protection, internal pressure relief, and crankcase heater.

Refrigeration Specialties:

Refrigerant: R-410A.

Expansion valve with replaceable thermostatic element.

Refrigerant filter/dryer.

Manual-reset high-pressure safety switch.

Automatic-reset low-pressure safety switch.

Minimum off-time relay.

Automatic-reset compressor motor thermal overload.

Brass service valves installed in compressor suction and liquid lines.

ONoUA~WONE

AIR FILTRATION

A. Minimum MERV-13 filters.

DAMPERS

A. Leakage Rate: Comply with ASHRAE/IES 90.1.

B. Damper Motor: Modulating with adjustable minimum position.

ELECTRICAL POWER CONNECTIONS

A. RTU shall have a single connection of power to unit with unit-mounted disconnect switch
accessible from outside unit and control-circuit transformer with built-in overcurrent
protection.

CONTROLS

A. Electronic Controller:

1. Controller shall have volatile-memory backup.
2. Safety Control Operation:

a. Smoke Detectors: Stop fan and close outdoor-air damper if smoke is
detected. Provide additional contacts for alarm interface to fire-alarm control
panel.

Cumberland County Library Renovations
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SECTION 237416 - SMALL-CAPACITY, PACKAGED HEAT PUMP UNITS

b. Firestats: Stop fan and close outdoor-air damper if air greater than 130
deg F (54 deg C) enters unit. Provide additional contacts for alarm interface
to fire-alarm control panel.

3. Scheduled Operation: Occupied and unoccupied periods on seven 365-day clock
with a minimum of two four programmable periods per day.
4, Unoccupied Period:

a. Heating Setback: 10 deg F (5.6 deg C).
b. Cooling Sethack: System off.
C. Override Operation: Two hours.

5. Supply Fan Operation:

a. Occupied Periods: Run fan continuously.
b. Unoccupied Periods: Cycle fan to maintain setback temperature.

6. Refrigerant Circuit Operation:
a. Occupied Periods: Cycle or stage compressors to match compressor output

to cooling load to maintain room discharge temperature and humidity. Cycle
condenser fans to maintain maximum hot-gas pressure.

b. Unoccupied Periods: Compressors off.
7. Gas Furnace Operation:
a. Occupied Periods: Cycle burner to maintain room temperature.
b. Unoccupied Periods: Cycle burner to maintain setback temperature.
8. Economizer Outdoor-Air Damper Operation:
a. Morning warm-up cool-down building outdoor-air flush cycles.
b. Occupied Periods: Open to 25 percent fixed minimum intake, and maximum

100 percent of the fan capacity. Controller shall permit air-side economizer
operation when outdoor air is less than 58 deg F (15 deg C). Use mixed-air
temperature and select between outdoor-air and return-air enthalpy to adjust
mixing dampers. Start relief-air fan with end switch on outdoor-air damper.
During economizer cycle operation, lock out cooling.

C. Unoccupied Periods: Close outdoor-air damper and open return-air damper.

2.13 ACCESSORIES

A. Electric heater with integral thermostat maintains minimum 50 deg F (10 deg C)
temperature in gas burner compartment.

B. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include
transformer if required. Outlet shall be energized even if the unit main disconnect is open.

C. Filter differential pressure switch with sensor tubing on either side of filter. Set for final
filter pressure loss.

D. Remote potentiometer to adjust minimum economizer damper position.
E. Return-air bypass damper.
Cumberland County Library Renovations Small-Capacity Packaged Heat Pump Unit
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Factory- or field-installed, demand-controlled ventilation.
Safeties:

Smoke detector.

Condensate overflow switch.
Phase-loss reversal protection.
High and low pressure control.
Gas furnace airflow-proving switch.

agrwNPRE

Coil guards of painted, galvanized-steel wire.

Hail guards of galvanized steel, painted to match casing.

Door switches to disable heating or reset set point when open.
Outdoor-air intake weather hood with moisture eliminator.

Oil separator.

Service Lights and Switch: Factory installed in fan and coil sections with weatherproof
cover. Factory wire lights to a single-point field connection.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION

A.

Roof Curb: Install on roof structure or concrete base, level and secure, according to
AHRI Guideline B. Install RTUs on curbs and coordinate roof penetrations and flashing
with roof construction specified in Section 077200 "Roof Accessories." Secure RTUs to
upper curb rail, and secure curb base to roof framing with anchor bolts.

B. Unit Support: Install unit level on structural curbs. Coordinate wall penetrations and
flashing with wall construction. Secure RTUs to structural support with anchor bolts.

CONNECTIONS

A. Comply with duct installation requirements specified in other HYAC Sections. Drawings
indicate general arrangement of ducts. The following are specific connection
requirements:

1. Install ducts to termination at top of roof curb.

2. Remove roof decking only as required for passage of ducts. Do not cut out decking
under entire roof curb.

3. Connect supply ducts to RTUs with flexible duct connectors specified in
Section 233300 "Air Duct Accessories."

4. Install return-air duct continuously through roof structure.

5 Install normal-weight, 3000-psi (20.7-MPa), compressive strength (28-day)
concrete mix inside roof curb, 4 inches (100 mm) thick. Concrete, formwork, and
reinforcement are specified with concrete.

B. Install condensate drain, minimum connection size, with trap and indirect connection to

nearest roof drain or area drain.
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SECTION 237416 - SMALL-CAPACITY, PACKAGED HEAT PUMP UNITS

3.3

3.4

3.5

C.

Where installing piping adjacent to RTUs, allow space for service and maintenance.

1.

Gas Piping: Comply with applicable requirements in Section 231123 "Facility
Natural-Gas Piping." Connect gas piping to burner, full size of gas train inlet, and
connect with union and shutoff valve with sufficient clearance for burner removal
and service.

FIELD QUALITY CONTROL

A.

Perform tests and inspections with the assistance of a factory-authorized service
representative.

Tests and Inspections:

1.

After installing RTUs and after electrical circuitry has been energized, test units for
compliance with requirements.

Inspect for and remove shipping bolts, blocks, and tie-down straps.

Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

RTU will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

CLEANING AND ADJUSTING

A.

Occupancy Adjustments: When requested within 12 months from 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.

After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters.

DEMONSTRATION

A.

Train Owner's maintenance personnel to adjust, operate, and maintain RTUSs.

END OF SECTION
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

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.

B.

This section applies to all work specified in Divisions 26 and 28.

Provide all required materials, labor, equipment, installation, fabrication and testing
required for a complete, safe, and fully operational system. System shall include all
required materials and features whether specified or shown on drawings or not to comply
with applicable codes and authorities having jurisdiction.

The electrical installation shall be made in strict conformance with the latest edition and
supplements in force at the time of bid opening of the National Electrical Code, the Rules
and Regulations of the New Jersey Uniform Construction Code, the applicable Standards
of the National Fire Protection Association, and applicable requirements of the Occupa-
tional Safety and Health Act of the United States Department of Labor. All materials and
equipment employed shall be approved by and bear the label of Underwriters'
Laboratories, Inc., where such labeling is made available by any manufacturer for said
materials or equipment. All codes and regulations applicable shall be considered as
jointly governing and the requirements of either and all will prevail. If it occurs that
Drawings conflict with any applicable code, then this Contractor shall immediately bring
same to attention of Architect or his representative for resolution.

1.3 DESCRIPTION OF DOCUMENTS

A.

The Drawings are generally diagrammatic and indicate the general design and
arrangement of the proposed work. Do not scale drawings for the exact location of
equipment and work. The exact routing of circuits and final location of all the electrical
equipment, lighting fixtures, and other systems, unless specifically dimensioned on the
Drawings, shall be subject to building and structural conditions, grid systems, and work of
other trades involved in the construction, and subject to the approval of the Architect.
The Contractor shall familiarize himself with the Contract Documents and shall be
responsible for the final location of his particular equipment to suit field conditions
encountered and to avoid interferences with other trades' work, without extra cost to the
Owner or the Architect. The Contractor shall visit the job site to determine the job
conditions. The Architect reserves the right to make minor changes in outlet and
equipment locations at any time prior to rough-in of the electrical work without incurring
any additional costs.

Where sizes are not provided for material and equipment, the material and equipment
shall be sized in accordance with the latest addition of the National Electrical Code and in
accordance with the manufacturer’'s recommendations.

1.4 DEFINITIONS

A.

B.

EPDM: Ethylene-propylene-diene terpolymer rubber.

The term “finished space” shall mean any space designated for the general or specific
use of the occupants.
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C. The term “concealed space” shall mean all furred spaces, pipe chases, spaces above
finished ceilings, crawl spaces, and other areas not generally accessible to the
occupants.

D. The term “electrical space” as used in this division of the specifications shall mean any
space designated primarily for the installation of electrical equipment.

E. “Provide” - Furnish and install the specific item, equipment, and/or system.
F. “Furnish” - Supply the specific item, equipment, and/or system.
G. “Install” - Set in position and adjust for use the specific item, equipment, and/or system

unless otherwise specifically noted to be installed by others.

H. “Concealed” - Hidden from sight in walls, chases, furred spaces, above ceilings,
underground, in concrete, etc.

l. “Exposed” - Not hidden from sight.

J. “Work” - Labor and installation, including materials, equipment, and systems required for
completion of all portions of the project.

15 CODES AND STANDARDS

A. Following is a list of abbreviations for codes and standards which are referred to in the
Specifications. Where such reference is made, the code or standard becomes a part of
these Specifications as if the code or standard were included herein. Reference is
always to the latest edition of the code or standard unless otherwise specifically noted.

ANSI - American National Standards Institute, Inc.
NFPA - National Fire Protection Association

ASTM - American Society for Testing and Materials
NBS - National Bureau of Standards

NEMA - National Electrical Manufacturers Association
UL - Underwriters' Laboratories, Inc.

NEC - National Electrical Code

NESC - National Electrical Safety Code

IPCEA - Insulated Power Cable Engineers Assn.
IEEE - Institute of Electrical and Electronics Engineers
OSHA - Occupational Safety and Health Act

IES - llluminating Engineering Society

JIC - Joint Industrial Council

1.6 GUARANTEES AND WARRANTIES

A. This Contractor shall guarantee all equipment, apparatus, materials, and workmanship
entering into the Contract to be the best of its respective kind and shall replace all parts
at his expense which are defective within one year from final acceptance of the work by
the Architect. Items of equipment which may have longer guarantees shall have
warranties and guarantees completed, in order, and in effect at the time of final
acceptance of the work by the Architect. This Contractor shall furnish all such warranties
and guarantees at the time of final acceptance of the work.

B. All work that is not installed in accordance with the Contract Documents shall be repaired
or replaced at the direction of the Architect.
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260500-2



SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

1.7 SUBMITTAL

A.

B.

G.

Submittals shall be made in accordance with Submittals paragraph in Division 1.

Submittal data shall include specification data, such as metal gauges, finishes, optional
accessories; even though such equipment and materials may be as specified. In
addition, the submittal data shall include performance (certification) data, wiring diagrams
where applicable, accurate dimensional data, and a recommended spare parts list.
Outline or dimensional drawings alone are not acceptable.

No roughing-in or connections shall be done until accepted equipment submittals are in
the hands of the Contractor. It shall be this Contractor's responsibility to obtain accepted
drawings and to make all connections in the neatest and most workmanlike manner
possible. This Contractor shall coordinate with all other Contractors having any
connections or roughing-in to the equipment.

In general, normal catalog information (with the particular items underlined or otherwise
denoted as being the submitted item) will be accepted as submittal data. Installation,
operating and maintenance instructions must be that information specifically applicable to
the items furnished, which is ordinarily supplied with the equipment to the Owner, for any
modifications indicated. = Wiring diagrams must be correct for the application.
Generalized wiring diagrams, showing alternate methods of connection, will not be
acceptable unless all unrelated sections are marked out. Submittal data sheets which
indicate several different model numbers, figure numbers, optional accessories, or
installation arrangements shall be clearly marked to indicate the specific items of
equipment being furnished. Samples and certificates shall be furnished as requested.
Submittal data must be complete for each piece of equipment; piecemeal data will not be
processed.

It shall be noted that acceptance of shop drawings by the Architect applies only to
general design, arrangement, type, capacity, and quality. Such acceptance does not
relieve the Contractor of the responsibility for furnishing the proper equipment.

Corrections or comments made on the submittals during the Architect's review do not
relieve the Contractor from compliance with the Drawings and Specifications. The
Architect's review of submittals is only for general conformance with design concept and
general compliance with the information given in the Contract Documents. The
Contractor's responsibility includes, but is not limited to, conforming, and correlating all
guantities and dimensions, selecting fabrication processes and techniques of construc-
tion, coordinating his work with that of all other trades, and performing his work in a safe
and satisfactory manner.

Product Data: For sleeve seals and access panels.

1.8 SUBSTITUTIONS

A.

When this Contractor requests approval of substitute materials and/or equipment, except
where under formal alternate proposal, it shall be understood that such substitution, if
approved, will be made without cost to the Owner and Architect, regardless of changes.
In all cases where substitutions affect other trades, the Contractor offering such
substitutions shall reimburse all affected contractors for all necessary changes in their
work.
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1.9 OPERATION AND MAINTENANCE MANUALS

A. Operation and maintenance data shall be submitted in accordance with the requirements
of Division “GENERAL REQUIREMENTS”.

1.10 RECORD DRAWINGS

A. This Contractor shall submit to the Owner Record Drawings. Drawings shall be identified
with the Contractor’'s name, the date, and title “RECORD DRAWINGS”.

111 COORDINATION

A. Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to
other installations.

3. To allow right of way for piping and conduit installed at required slope.

4. So connecting raceways, cables, wireways, and cable trays will be clear of

obstructions and of the working and access space of other equipment.

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place
concrete, masonry walls, and other structural components as they are constructed.

C. Coordinate location of access panels and doors for electrical items that are behind
finished surfaces or otherwise concealed. Access doors and panels are specified in
Division 08 Section "Access Doors and Frames".

D. Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping".

E. The Contractor shall coordinate with all other contractors in locating conduit, light fixtures,
boxes, sleeves, and equipment in order to avoid conflict with all other trades' work. No
extra compensation will be allowed to cover the cost of relocating light fixtures, conduit,
boxes, sleeves, or other electrical equipment found encroaching on space required by
others.

1.12 ABBREVIATIONS

A. Abbreviations may be used and indicated throughout the Specifications and Drawings,
and will conform to the following list:

A or AMP AMPERES, OR AMPACITY

AFF ABOVE FINISHED FLOOR

C CONDUIT

CB CIRCUIT BREAKER

CKT CIRCUIT

COMB COMBINATION

CuU COPPER

EC ELECTRICAL CONTRACTOR

EM ON EMERGENCY CIRCUIT

EMT ELECTRICAL METALLIC TUBING

FDS FUSIBLE DISCONNECT SWITCH

GC GENERAL CONTRACTOR
Cumberland County Library Renovations Common Work Results for Electrical
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G GREEN GROUNDING CONDUCTOR
GND GROUND

HP HORSEPOWER

JB JUNCTION BOX

KVA KILOVOLT AMPERES

KW KILOWATTS

MC MECHANICAL CONTRACTOR

MCC MOTOR CONTROL CENTER

MTR MOTOR

NEC NATIONAL ELECTRICAL CODE
NEMA NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
NIC NOT IN THIS CONTRACT

NL NIGHT LIGHT

%) PHASE

PNL PANEL

PVvC POLYVINYLCHLORIDE

RM ROOM

STD STANDARD

PART 2 - PRODUCTS

21

2.2

2.3

2.4

2.5

2.6

2.7

GENERAL

A. Material and equipment shall be furnished as specified in this section and each individual
electrical section of these Specifications and shall be in strict accordance with applicable
ANSI, NBS, ASTM, NESC, NEMA, IEEE, IPCEA, UL, NEC, OSHA and NFPA standards,
codes, and specifications. Applicable codes, standards, and manufacturers' products
referred to in these Specifications shall establish minimum requirements for materials and
equipment furnished for this installation.

B. When two or more articles of the same material or equipment are required, they shall be
of the same manufacturer.

C. New material and equipment shall be provided for the entire project, unless noted
otherwise.

Concrete shall be 3000 psi and shall comply with the requirements of Division “CONCRETE".

Compacted aggregate subbase shall be No. 53 aggregate.

Reinforcing steel, welded wire fabric, forms, and curing compounds shall comply with the

requirements of Division “CONCRETE”. The minimum reinforcement shall be 6 x 6 10/10

welded wire fabric.

GROUT

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

Bolting shall be carbon steel conforming to ASTM A-307 with heavy hexagonal nuts.

Angles, Channels, Beams, Bars and Rods shall be steel conforming to ASTM A-36 as
applicable.
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2.8

2.9

2.10

ACCESS PANELS

A.

C.

D.

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:

1. Nystrom
2. Inland-Ryerson
3. Karp Associates

Fire rated access panels shall be a prime steel door and frame assembly with flush lock
release and interior latch release.

Panel shall have a 1% hour B rating.

Access panels shall be nominal 16 inch by 16 inch, unless noted otherwise.

SLEEVES FOR RACEWAYS AND CABLES

A.

Steel Pipe Sleeves: ASTM A 53/A53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends.

Sleeves for Rectangular Openings: Galvanized sheet steel.

1. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches and no
side more than 16 inches, thickness shall be 0.052 inch.
b. For sleeve cross-section rectangle perimeter equal to, or more than, 50

inches and 1 or more sides equal to, or more than, 16 inches, thickness
shall be 0.138 inch.

SLEEVE SEALS

A.

Description: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and raceway or cable.

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

a. Advance Products & Systems, Inc.
b. Calpico, Inc.

C. Metraflex Co.

d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or
conduit. Include type and number required for material and size of raceway or
cable.

3. Pressure Plates: Include two for each sealing element.

4. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure

plates to sealing elements. Include one for each sealing element.
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PART 3 - EXECUTION

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A. Comply with NECA 1.

B. Measure indicated mounting heights to bottom of unit for suspended items and to center
of unit for wall-mounting items.

C. Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange, and install components and equipment to provide maximum possible headroom
consistent with these requirements.

D. Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations. Connect in such
a way as to facilitate future disconnecting with minimum interference with other items in
the vicinity.

E. Right of Way: Give to piping systems installed at a required slope.

F. Any electrical box, device, conduit, or enclosure installed in any fire rated column, wall, or
ceiling shall not reduce the fire rating of said column or wall. The Contractor providing
the device, box, conduit, or enclosure shall provide the required material to maintain the
fire rating of the column, wall, or ceiling.

G. At penetrations of fire walls provide fire barrier penetration sealing system in
conformance with Section FIRESTOPPING. The seal shall also be provided at all floor
penetrations in a multi-story building. The sealing system shall have a 3 hour rating
when tested in accordance with the provisions of ASTM E-119. Installation of penetration
sealing systems shall be in accordance with manufacturer's instructions.

H. Provide cover plates where conduit and raceways pass through floor, ceiling, or walls and
are exposed in finished rooms. Flanges shall fit snugly and shall be sized to cover the
openings. All escutcheons shall be chromium plated wing type with fastening screws.

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Electrical penetrations occur when raceways or cables penetrate concrete slabs,
concrete or masonry walls, or fire-rated floor and wall assemblies.

B. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install sleeves during erection of slabs and walls.

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

D. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

E. Cut sleeves to length for mounting flush with both surfaces of walls.

F. Extend sleeves installed in floors 2 inches above finished floor level.

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway
or cable, unless indicated otherwise.
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3.3

3.4

3.5

H.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool
exposed surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location
of joint. Comply with requirements in Division 07 Section "Joint Sealants.".

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at raceway and cable penetrations. Install sleeves and seal raceway
and cable penetration sleeves with firestop materials. Comply with requirements in
Division 07 Section "Penetration Firestopping."

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with
flexible boot-type flashing units applied in coordination with roofing work.

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

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to
allow for 1-inch annular clear space between raceway or cable and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway or
cable material and size. Position raceway or cable in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between raceway or cable and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.

FIRESTOPPING

A.

Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical
installations to restore original fire-resistance rating of assembly. Firestopping materials
and installation requirements are specified in Division 07 Section "Penetration
Firestopping."

EQUIPMENT CONNECTION AND WIRING

A.

C.

Unless specifically noted otherwise on the Drawings or elsewhere in the Specifications,
all wiring, and all equipment connections shall be provided by the Electrical Contractor,
including equipment requiring electrical services furnished under other sections of the
Specifications or by the Owner.

The Electrical Contractor shall furnish and install all disconnect switches, NEC circuit
protection, motor controllers, relays, and devices as required for all equipment to provide
complete and operable electrical systems, unless the items are specifically noted
elsewhere as being provided with, or as part of, the equipment.

Electrical Contractor shall verify horsepower, voltage, phase, starting requirements,
guantity of wires, and wattage of all equipment which requires electrical connections
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before equipment purchase or rough-in, and shall install feeders, branch circuits, and
motor starting equipment and protection which are suitable in all respects for connection
to, and operation with, the equipment furnished. Exact location of all equipment which
requires electrical connection shall be verified with the equipment installer before rough-
in.

3.6 EQUIPMENT INSTALLATION

A.

All equipment shall be installed at locations indicated and oriented so as to be easily
accessible.

Assembly and installation of equipment shall be in strict accordance with manufacturer's
installation instructions. Equipment shall be securely anchored in place. Care shall be
exercised to correctly orient equipment before securing in place.

Equipment Pads and Grouting

1. Electrical Contractor shall furnish and install concrete pads for all equipment
requiring same provided by Electrical Contractor.

2. Floor-mounted equipment such as switchboards shall be provided with a suitable
concrete pad. Each pad shall have suitable hold-down bolts in pipe sleeves, of
sufficient number to properly secure the apparatus. Hold-down bolts shall be
located by template prepared from actual measurement of the equipment or from
certified drawings furnished by the Equipment Manufacturer. Hold-down bolts
shall be set in wrought iron pipe sleeves 3/4 inch larger than the bolts to facilitate
alignment of equipment.

3. Pads, unless otherwise directed, shall extend 4 inches above the finished floor,
and shall be securely anchored to floor so that vibration or stresses cannot cause
lateral movement. Unless noted otherwise, install dowel rods on 18 inch centers
around full perimeter of base.

4, Where grouting is required, equipment shall be set to level by use of wedges
where no jack screws are provided. After grout has set up, the supporting jack
screws or wedges shall be removed, and the holes left by removal of the wedges
shall be dry packed.

5. Maintain minimum clearances and workspace at equipment according to
manufacturer’s written instructions and NFPA 70.

Equipment Mounting.

1. All equipment with moving parts shall be mounted on vibration supports suitable
for the purpose of minimizing noise and vibration transmission unless otherwise
specified, and in addition, shall be isolated from external connections such as
piping and raceways by means of flexible connectors, vibration absorbers, or other
approved means.

Platforms and Supporting Stands

1. Each piece of equipment or apparatus suspended from the ceiling or mounted
above the floor level shall be provided with suitable structural support, pipe stand,
platform, or carrier in accordance with the best recognized practice and as
approved by the Architect.

2. Such supporting or mounting means shall be provided by this Contractor for all
equipment furnished by him.

3. Structural members of the building shall not be overloaded by such equipment.
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F.

Cutting, Fitting, and Patching

1. The Electrical Contractor shall do all cutting and drilling of masonry, steel, wood, or
iron work and all fitting necessary for the proper installation of all electrical
equipment and materials included in the Specifications or governed thereby.

2. No cutting or drilling of the structure, of any kind, shall be done without first
obtaining permission from the Architect. All cutting and drilling shall be done under
the supervision of the Contractor in strict accordance with instructions furnished by
the Architect.

3. All patching and finishing shall be done by workmen skilled in the trades involved.

3.7 TRENCHING AND BACKFILLING

A.

Trenching and backfilling shall be accomplished in accordance with the requirements of
Division “SITEWORK” and with the following.

Underground Electrical Services shall be installed in trenching dug specifically for such
services. Layout the trench routing using stakes and flags. Do not proceed with
excavation until the layout is approved by the Architect.

The trench shall be dug so that the service shall be laid to the alignment and depth
required, and it shall be excavated only so far in advance of installation as can be
completed in one day. The width of the trench shall be ample to permit the service to be
laid and the backfill to be placed and compacted as specified. The minimum trench width
shall be four inches. The minimum trench depth shall be twenty-four inches.

Materials to be excavated shall include earth, rock, or any other material encountered
within the limits of trench excavation. No adjustment in the contract price will be made on
account of the presence or absence of shale, sandstone, masonry, rock, or other
material. The Contractor shall familiarize himself with existing site conditions by
examination of the actual site and Contract Documents.

All excavated material shall be piled in a manner which will not endanger the work, and
which will avoid obstructing sidewalks and driveways. In general, excavated material
shall be piled on the high side of the trench to form a dam to prevent surface water from
entering the trench.

The Contractor may use trench digging machinery or employ hand methods but shall
employ hand methods in locating underground utilities.

All excavated materials not required or not suitable for backfill shall be disposed of by the
Contractor.

Sheeting and shoring shall be placed as necessary for the protection of the work and for
the safety of personnel.

The trench bottom shall be accurately graded to provide a uniform surface for the type of
bedding specified. Stones shall be removed as necessary to avoid point bearing.

Whenever wet or otherwise unstable material that is incapable of properly supporting the
conduit, duct, or structure is encountered in the bottom of the excavation, such material
shall be over excavated to a depth to allow for construction of a stable bedding.

Any over depth excavation shall be backfilled with materials specified for backfilling the
lower portions of trenches.
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

L. The first six inches of trench depth above the utility shall be backfilled by hand with sand.
One hundred percent of this sand shall pass a 3/4 inch screen. Ninety-five percent shall
pass a No. 4 screen, and not over eight percent shall pass a No. 100 screen. Tamp this
backfill thoroughly, taking care not to disturb the conduit or injure the conduit coating. For
the remaining trench depth the backfill shall be earth or granular material, except that the
material may contain stones, rock, concrete, or masonry materials (but no cinders), with a
maximum dimension of 4 inches, providing the voids in such coarse material are
completely filled with earth or granular material. In the event that sufficient material for
trench backfill is not available from trenching or other excavation, the Contractor shall
supply and place the requisite additional material.

M. Backfill shall be thoroughly compacted with an approved mechanical tamper, or, if the soil
is of a granular nature, by puddling with hose and long pipe nozzle after the trench is
backfilled, provided that under pavements and other surfacing, the backfill shall be
compacted solidly in layers not more than 6 inches thick, measured loose, with
mechanical tampers.

N. Compaction requirements - All fill and backfill shall be compacted to the following percent
of the maximum density obtained in accordance with ASTM D-1557, Method D (Modified
Proctor). Moisture contents shall range from 1% below to 4% above optimum.

1. Below base of footings - 98%
2. Beneath slabs on grade - 95%
3. Beneath sidewalks and pavement - 95%
4, Backfill against basement walls - minimum compacting required to achieve
reasonable consolidation (approximately 80%).
5. Lawns and planting areas - 88%
0. In lawn or planting areas, the top 12 inches of backfill shall be topsoil.
3.08 PERMITS, CERTIFICATES, LAWS AND ORDINANCES
A. The Electrical Contractor shall, at his own expense, procure all permits, certificates, and
licenses required of him by law for the execution of his work. He shall comply with all Federal,
State, and local laws, ordinances, rules, and regulations relating to the performance of the
work.
B. Following completion, a certificate of approval shall be secured from the local code
enforcement authority and delivered to the Architect.
3.09 INSPECTION
A. The Electrical Contractor shall, at his own expense, furnish electrical inspection as required by
the local code enforcing agency, when applicable. The Contractor shall notify the Electrical
Inspector in writing upon the start of the job and a copy of the notice shall be sent to the
Architect. The Contractor shall furnish certificates of final approval by the Electrical Inspection
Bureau and final payment shall be withheld until he has presented the Architect with the
aforementioned certificates of approval.
3.10 PAINTING
A. Refinish surfaces marred or damaged by electrical work to original or specified condition.
B. Replace marred or discolored factory, multiple coat, baked on finish surfaces. Minor
inconspicuous scratches may be “touched-up”.
Cumberland County Library Renovations Common Work Results for Electrical
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C. The following items do not require painting.
1. Equipment with a factory baked on finish.

2. Receptacle and switch cover plates.
3. Faceplates of instruments, equipment, and control panels.

END OF SECTION
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL

11

A.

1.2

1.4

15

SUMMARY

This Section includes the following:

1. Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.

Related Sections include the following:

1. Division 01 Section “Construction Waste Management.”
2. Division 26 Sections:

a. “Common Work Results for Electrical”

b. “Identification for Electrical Systems”
DEFINITIONS

EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For each type of product indicated.

Quialification Data: For testing agency.

Field quality-control test reports.

QUALITY ASSURANCE

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.

Comply with NFPA 70.

COORDINATION

Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they
are constructed.

PART 2 PRODUCTS

21

A.

B.

CONDUCTORS AND CABLES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following, or an approved equal:

American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

Carol Cable.

Or approved equal.

ok wNE

Copper Conductors: Comply with NEMA WC 70.
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

C. Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN and XHHW.

D. Multiconductor cabling: Comply with NEMA WC 70 for metal clad cable, Type MC with ground
conductor.

2.2 CONNECTORS AND SPLICES

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

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following, or an approved equal:

1. AFC Cable Systems, Inc.

2. Hubbell Power Systems, Inc.

3. 0O-Z/Gedney; EGS Electrical Group LLC.
4. 3M; Electrical Products Division.

5. Tyco Electronics Corp.

6. Or approved equal.

C. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

PART 3 EXECUTION
3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders: Copper. Solid or stranded for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger. Minimum conductor size shall be No. 12 AWG.

B. Branch Circuits: Copper. Solid or stranded for No. 10 AWG and smaller; stranded for
No. 8 AWG and larger. Minimum conductor size shall be No. 12 AWG.

C. Control Circuits: Copper. Solid or stranded for No. 10 AWG and smaller. Minimum conductor
size shall be No. 14 AWG.

3.2 CONDUCTOR INSULATION AND WIRING METHODS

A. Service Entrance: Type THHN-THWN, single conductors in raceway.

B. Exposed Feeders: Type THHN-THWN, single conductors in raceway.

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN, single
conductors in raceway.

D. Feeders Concealed below Slabs-on-Grade, and Underground: Type THHN-THWN, single
conductors in raceway. Feeders shall not be encased within floor slabs.

E. Exposed Branch Circuit: Type THHN-THWN, single conductors in raceway.

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single
conductors in raceway. Metal clad cabling may be used for wiring within room from ceiling
down to wall device. Metal clad cabling shall not be used for homeruns.

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway. Branch circuits shall not be encased in floor
slabs.
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

3.3

Class 1 Control Circuits: Type THHN-THWN, in raceway.

Class 2 Control Circuits: Type THHN-THWN, in raceway.

INSTALLATION OF CONDUCTORS AND CABLES

Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended

maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members
and follow surface contours where possible.

Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems”.

Identify and color-code conductors and cables according to Division 26 Section "ldentification
for Electrical Systems".

Metal clad cabling shall be secured at intervals not exceeding 6 foot and shall be secured within
12 inches of every box, cabinet, fitting, or other termination. Metal clad cable shall be supported
by listed cable ties, steps, hangers, or other similar fittings designed for such use. Metal clad
cables shall not be supported from ceiling supports or from twisted support wires.

Provide anti short bushings at all metal clad cable terminations.

No wiring shall be pulled until construction is such that there is no danger of moisture entering
open raceways. Protect all openings with caps or plugs until final connections are made. Con-
duit shall be swabbed clean before pulling conductors.

No thermoplastic conductors shall be pulled through raceways at ambient temperatures below
33°F.

All insulated bushings shall be installed before pulling conductors.

All wiring in panel gutters, pull boxes, and other accessible enclosures shall be tied and bundled
with cable ties.

When channels of LED fixtures are used as a raceway, Type THHN conductors shall be used
throughout the fixtures as the branch circuit.

Wiring shall be installed continuously between terminal points indicated or dictated by field
conditions without intermediate splices or taps unless specifically authorized by the Architect.
Splices shall be made only in junction or terminal boxes.

Feeder cables shall be spliced only at tap points. Splices of any other nature shall not be
permitted.

Conductors shall not be subject to pulling tension in excess of 50 percent of yield strength of
conductor. Pulling lugs shall be attached to conductor with a sleeve or grip over the cable
sheath to prevent slipping the insulation.
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3.4

3.5

3.6

Where terminals and splices are taped with insulation tape, apply a minimum of two layers of
electrical tape, half-lapped.

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

Make splices and taps that are compatible with conductor material and that possess equivalent

or better mechanical strength and insulation ratings than unspliced conductors.

1. All joints between conductors shall be made with wire connectors. Splices shall be in
boxes and shall be accessible. Branch circuit conductors #10 AWG and smaller shall be
spliced together using properly sized and listed spring type insulated conductors (i.e.,
wire nut). Conductors #8 AWG and larger shall be spliced using a non-insulated
compression type sleeve or split-bolt connector with tape covering. Splices in handholes
and below grade applications shall be waterproof epoxy type.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.
FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Division 07 Section "Penetration
Firestopping”.

FIELD QUALITY CONTROL

Perform tests and inspections and prepare test reports.

Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test feeder conductors for compliance with requirements.
2. Perform each visual and mechanical inspection and electrical test stated in NETA

Acceptance Testing Specification. Certify compliance with test parameters.

Test Reports: Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.

Remove and replace malfunctioning units and retest as specified above.

END OF SECTION
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SECTION 260526 — GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

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 grounding and bonding systems and equipment.
1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.
14 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

B. Operation and Maintenance Data: For grounding to include in emergency, operation, and
maintenance manuals. Include The following:

PART 2 - PRODUCTS
2.1 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.
B. Comply with UL 467 for grounding and bonding materials and equipment.
2.2 MANUFACTURERS

A. 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:

1. Burndy; Part of Hubbell Electrical Systems.

2. Dossert; AFL Telecommunications LLC.

3. ERICO International Corporation.

4, Fushi Copperweld Inc.

5. Galvan Industries, Inc.; Electrical Products Division, LLC.

6. Harger Lightning & Grounding.

7. ILSCO.

8. O-Z/Gedney; a brand of Emerson Industrial Automation.

9. Robbins Lightning, Inc.

10. SIEMENS Industry, Inc.; Energy Management Division.

11. Thomas & Betts Corporation; A Member of the ABB Group.
2.3 CONDUCTORS

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required

by applicable Code or authorities having jurisdiction.

Cumberland County Library Renovations Grounding and Bonding for Electrical Systems
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SECTION 260526 — GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

B. Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3 Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in

diameter.
4, Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules;
1-5/8 inches wide and 1/16 inch thick.
2.4 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
applications in which used and for specific types, sizes, and combinations of conductors
and other items connected.

B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer
for materials being joined and installation conditions.

C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless exothermic-type
wire terminals, and long-barrel, two-bolt connection to ground bus bar.

D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with
dual, tin-plated or silicon bronze bolts.

E. Cable-to-Cable Connectors: Compression type, copper or copper alloy.

F. Conduit Hubs: Mechanical type, terminal with threaded hub.

G. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head
bolt.

H. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set
screw.

l. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud
lengths, capable of single and double conductor connections.

J. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head
screw.

K. Straps: Solid copper, copper lugs. Rated for 600 A.

L. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.

PART 3 - EXECUTION

3.1 APPLICATIONS

A.

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors
for No. 6 AWG and larger unless otherwise indicated.

B. Grounding Conductors: Green-colored insulation.
C. Conductor Terminations and Connections:
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SECTION 260526 — GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors, except at test wells and as
otherwise indicated.
3. Connections to Structural Steel: Welded connectors.
3.2 EQUIPMENT GROUNDING
A. Install insulated equipment grounding conductors with all feeders and branch circuits.
B. Install insulated equipment grounding conductors with the following items, in addition to

those required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Metal-clad cable runs.

Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated
equipment grounding conductor in branch-circuit runs from equipment-area power
panels and power-distribution units.

ONoUA~ALNE

3.3 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible unless
otherwise indicated or required by Code. Avoid obstructing access or placing conductors
where they may be subjected to strain, impact, or damage.

B. Connections: Make connections so possibility of galvanic action or electrolysis is
minimized. Select connectors, connection hardware, conductors, and connection
methods so metals in direct contact are galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to
make contact points closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Coat and seal connections having dissimilar metals with inert material to prevent

future penetration of moisture to contact surfaces.
34 FIELD QUALITY CONTROL
A. Perform tests and inspections.

B. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.
2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,

electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

C. Grounding system will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.
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E. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Architect promptly and include recommendations to reduce ground resistance.

END OF SECTION
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

13

1.4

1.5

1.6

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. This Section includes the following:

Steel slotted support systems.

Hangers and supports for electrical equipment and systems.
Construction requirements for concrete bases.

Mounting, anchoring, and attachment components.

e e N

PERFORMANCE REQUIREMENTS

A. Delegated Design: Contractor shall provide design to support for multiple raceways and
equipment capable of supporting combined weight of supported systems and its
contents.

B. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five
times the applied force.

SUBMITTALS

A. Product Data: For the following:

1. Steel slotted support systems.

QUALITY ASSURANCE

A. Comply with NFPA 70.

COORDINATION

A.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements are specified in Division 03.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These
items are specified in Division 07 Section "Roof Accessories."

PART 2 - PRODUCTS

21

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A.

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for
field assembly.

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:
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

2.

3.

Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut; Tyco International, Ltd.

~PpoooTw

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.
Channel Dimensions: Selected for applicable load criteria.

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and
associated fittings, designed for types and sizes of raceway or cable to be supported.

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars, black and galvanized.

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items
or their supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland
cement concrete, steel, or wood, with tension, shear, and pullout capacities
appropriate for supported loads and building materials where used.

a. 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:

1) Hilti Inc.

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

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

a. 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:

1) Cooper B-Line, Inc.; a division of Cooper Industries.

2) Empire Tool and Manufacturing Co., Inc.

3) Hilti Inc.

4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
5) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to
MSS Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM A 325.

6. Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.
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PART 3 - EXECUTION

3.1

3.2

APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B. Comply with requirements in Section 078413 “Penetration Firestopping” for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and
assemblies.

C. Comply with requirements for raceways and boxes specified in Section 260533
“Raceways and Boxes for Electrical Systems.”

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for EMT and IMC as required by NFPA 70. Minimum rod size shall be 1/4 inch
in diameter.

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted
support system, sized so capacity can be increased by at least 25 percent in future
without exceeding specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps
using spring friction action for retention in support channel.

2. Whenever possible, conduit shall be top mounted.

3. Each conduit shall be individually clamped to supports.

4 Parallel runs of conduit shall be grouped and fastened to walls with wall brackets
of steel channel or knee-braced angles.

F. Spring-steel clamps designed for supporting single conduits without bolts may be used

for 1-1/2-inch and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION

A.

Comply with NECA 1 and NECA 101 for installation requirements except as specified in
this Article.

Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified loading
limits. Minimum static design load used for strength determination shall be weight of
supported components plus 200 Ib.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and
fasten electrical items and their supports to building structural elements by the following
methods unless otherwise indicated by code:

To Wood: Fasten with lag screws or through bolts.

To New Concrete: Bolt to concrete inserts.

To Existing Concrete: Expansion anchor fasteners.

To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

Instead of expansion anchors, powder-actuated driven threaded studs provided
with lock washers and nuts may be used in existing standard-weight concrete 4
inches thick or greater. Do not use for anchorage to lightweight-aggregate
concrete or for slabs less than 4 inches thick.

PwnNPE
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3.3

3.4

D.

6. To Steel: Welded threaded studs with lock washers and nuts Beam clamps
Spring-tension clamps.

7. To Light Steel: Sheet metal screws.

8. ltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount

cabinets, panelboards, disconnect switches, control enclosures, pull and junction
boxes, and other devices on slotted-channel racks attached to substrate.

Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.

CONCRETE BASES

A.

Construct concrete bases of dimensions indicated but not less than 4 inches larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt
diameters from edge of the base.

Use 3000-psi, 28-day compressive-strength concrete. Concrete  materials,
reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-
Place Concrete."

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's
setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported
equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

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.

Touchup: Comply with requirements in Division 09 painting Sections for cleaning and
touchup painting of field welds, bolted connections, and abraded areas of shop paint on
miscellaneous metal.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

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 raceways, fittings, boxes, enclosures, and cabinets for electrical
wiring.

1.3 DEFINITIONS
A. EMT: Electrical metallic tubing.
B. RGS: Rigid galvanized steel conduit.
C. FMC: Flexible metal conduit.
D. IMC: Intermediate metal conduit.
E. LFMC: Liquidtight flexible metal conduit.
F. LFNC: Liquidtight flexible nonmetallic conduit.
G. RNC: Rigid nonmetallic conduit.
1.4 SUBMITTALS
A. Product Data: For floor boxes, hinged-cover enclosures, cabinets and handholes.
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. Comply with NFPA 70.
PART 2 - PRODUCTS

21 METAL CONDUIT AND TUBING

A. 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:

1. AFC Cable Systems, Inc.

2. Alflex Inc.

3. Allied Tube & Conduit; a Tyco International Ltd. Co.
4. Anamet Electrical, Inc.; Anaconda Metal Hose.

5. Electri-Flex Co.

6. Manhattan/CDT/Cole-Flex.

7. Maverick Tube Corporation.
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2.2

8. O-Z Gedney; a unit of General Signal.
9. Wheatland Tube Company.

Rigid Steel Conduit: ANSI C80.1 and UL 6.

IMC: ANSI C80.6 and UL 1242,

EMT: ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zinc-coated steel.

LFMC: Flexible steel conduit with PVC Jacket; comply with UL 360.

Fittings for Conduit (Including all Types and Flexible and Liquidtight), IMC, EMT, and
Cable: NEMA FB 1; listed for type and size raceway with which used, and for application
and environment in which installed.

1. Fittings for EMT: Compression type.

Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector

assemblies and compounded for use to lubricate and protect threaded raceway joints
from corrosion and enhance their conductivity.

NONMETALLIC CONDUIT AND TUBING

A.

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:

AFC Cable Systems, Inc.

Anamet Electrical, Inc.; Anaconda Metal Hose.
Arnco Corporation.

CANTEX Inc.

CertainTeed Corp.; Pipe & Plastics Group.
Condux International, Inc.

ElecSYS, Inc.

Electri-Flex Co.

. Lamson & Sessions; Carlon Electrical Products.
10. Manhattan/CDT/Cole-Flex.

11. RACO; a Hubbell Company.

12. Thomas & Betts Corporation.

CoNoA~LONE

RNC: Type EPC-80-PVC, complying with NEMA TC 2 and UL 651, unless otherwise
indicated.

LFNC: UL 1660.
Fittings for RNC: NEMA TC 3; match to conduit or tubing type and material.
Fittings for LFNC: UL 514B.

Solvents and Adhesives: As recommended by conduit manufacturers.
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

2.3 BOXES, ENCLOSURES, AND CABINETS

A. 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:

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
2. EGS/Appleton Electric.

3. Erickson Electrical Equipment Company.

4, Hoffman.

5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
6. O-Z/Gedney; a unit of General Signal.

7. RACO; a Hubbell Company.

8. Robroy Industries, Inc.; Enclosure Division.

9. Thomas & Betts Corporation.

10. Walker Systems, Inc.; Wiremold Company (The).

B. Sheet Metal Outlet and Device Boxes: NEMA OS 1 and UL 514 A.

C. Cast-Metal Outlet and Device Boxes: NEMA FB 1, ferrous alloy or aluminum, Type FD,
with gasketed cover.

D. Nonmetallic Outlet and Device Boxes: NEMA OS 2 and UL 514 C.

E. Floor Boxes: As indicated on drawings.

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

G. Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1 and UL 1773, cast aluminum
or galvanized, cast iron with gasketed cover.

H. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing
50 Ib. Outlet boxes designed for attachment of luminaires weighing more than 50 Ib.
shall be listed and marked for the maximum allowable weight.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below, unless otherwise indicated:

ogkrwpnE

Exposed Conduit: Rigid steel conduit.

Concealed Conduit, Aboveground: Rigid steel conduit.

Connection to Vibrating Equipment: LFMC.

Underground Conduit: RNC, Type EPC-80-PVC, direct buried.

Install manufactured RGS conduit elbows for stub-ups at equipment and poles.
Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. Cast malleable iron
with threaded hubs and vellumoid gasket.

B. Indoors: Apply raceway products as specified below,

1.
2.
3

4.

Exposed: EMT.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment: FMC, except use LFMC in damp or wet
locations.

Damp or Wet Locations: Rigid steel conduit or IMC.
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260533-3



SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

3.2

5. Boxes and Enclosures: NEMA 250, Type 1. Minimum outlet box depth shall be 2

1/8 inches.

C. Minimum Raceway Size: 3/4-inch trade size.

D. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid Steel Conduit and Intermediate Steel Conduit: Use threaded rigid steel
conduit fittings. Comply with NEMA FB2.10.

2. EMT: Use compression fittings. Comply with NEMA FB2.10.

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements applicable to products
specified in Part 2 except where requirements on Drawings or in this Article are stricter.
Conduit size shown for minimum size. Provide larger conduit as required.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 26 Section "Hangers and Supports for
Electrical Systems."”

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except
for communications conduits, for which fewer bends are allowed.

G. Conceal conduit and EMT within finished walls and ceilings unless otherwise indicated.

H. Raceways are not allowed to be Embedded in Slab.

l. Threaded Conduit Joints, Exposed to Wet, Damp, or Outdoor Conditions: Apply listed
compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

J. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors, including conductors smaller than No. 4 AWG.

K. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with
not less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull
wire.

L. Metallic conduit systems shall be electrically continuous in their entirety.

M. All conduit shall be capped before concrete is poured.

N. Outlet boxes shall be provided for all devices. Pull boxes and junction boxes shall be

provided at all points of splicing and tapping.
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O.

Boxes and supports shall be fastened to wood with wood screws or screw-type nails of
equal holding strength with bolts and expansion shields on concrete or brick, with toggle
bolts on hollow masonry block and with screws or welded studs on steel work.

Threaded studs driven in by powder charge and provided with lock washers and nuts, or
nail-type nylon anchors, may be used in lieu of wood screws, expansion shields or
machine screws.

All boxes shall be accessible.

Conduit shall be run with smooth, easy bends. Exposed conduit shall be run parallel or
perpendicular to walls, ceilings, beams, and columns. Concealed conduit may be run at
angles other than parallel or perpendicular to building lines but shall be grouped in a neat
and workmanlike manner. Dissimilar angles and crisscross arrangement will not be
acceptable.

Conduit bends and elbows shall be long-sweep, large radii when required by cable
manufacturer.

Expansion-Joint Fittings:

1. Install fitting(s) that provide expansion and contraction for at least 0.000078 inch
per foot of length of straight run per deg F of temperature change for metal
conduit.

2. Install expansion fittings at all locations where conduits cross building or structure
expansion joints.

3. Install each expansion-joint fitting with position, mounting, and piston setting

selected according to manufacturer's written instructions for conditions at specific
location at the time of installation.

Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for
recessed and semirecessed lighting fixtures, equipment subject to vibration, noise
transmission, or movement; and for motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical
damage.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry
block and install box flush with surface of wall. Prepare block surfaces to provide flat
surface for raintight connection between box and cover plate or supported equipment and
box.

Set floor boxes level and flush with finished floor surface in accordance with
manufacturer’s instructions.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Underground Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Refer to
Section 260500, Common Work Results for Electrical.

2. Install underground conduits direct buried or encased in concrete as indicated.

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward
end of conduit run, leaving conduit at end of run free to move with expansion and
contraction as temperature changes during this process. Firmly hand tamp backfill
around conduit to provide maximum supporting strength. After placing controlled
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backfill to within 12 inches of finished grade, make final conduit connection at end
of run and complete backfilling.

4. Install manufactured RGS conduit elbows for stub-ups at poles and equipment.
a. Couple steel conduits to ducts with adapters designed for this purpose.
b. For stub-ups at equipment mounted on outdoor concrete bases, extend

steel conduit horizontally a minimum of 60 inches from edge of equipment
pad or foundation. Install insulated grounding bushings on terminations at
equipment.

5. Underground Warning Tape: Comply with requirements in Section 260553
“Identification for Electrical Systems.”

3.4 PROTECTION

A. Provide final protection and maintain conditions that ensure coatings, finishes, and
cabinets are without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC or paint finishes with matching touchup coating

recommended by manufacturer.

END OF SECTION
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SECTION 260553 — IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

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. Identification for conductors.
2. Warning labels and signs including arc flash labeling.
3. Instruction signs.
4. Equipment identification labels.
5. Underground line warning tape.
6. Cable ties.
7. Miscellaneous identification products.
SUBMITTALS
A. Product Data: For each electrical identification product indicated.
QUALITY ASSURANCE
A. Comply with NFPA 70.
B. Comply with NFPA 70E.
C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
D. Comply with ANSI z535 for arc flash labels.
E. Comply with OSHA requirements for electrical labeling.

COORDINATION

A.

Coordinate identification names, abbreviations, colors, and other features with
requirements in the Contract Documents, Shop Drawings, manufacturer's wiring
diagrams, and the Operation and Maintenance Manual; and with those required by
codes, standards, and 29 CFR 1910.145. Use consistent designations throughout
Project.

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

Coordinate installation of identifying devices with location of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.
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SECTION 260553 — IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 2 - PRODUCTS

21

2.2

2.3

2.4

CONDUCTOR IDENTIFICATION MATERIALS

A.

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
thick by 1 to 2 inches wide.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.

WARNING LABELS AND SIGNS

Comply with NFPA 70 and 29 CFR 1910.145.

Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive
labels, configured for display on front cover, door, or other access to equipment unless
otherwise indicated.

Baked-Enamel Warning Signs:

1. Preprinted aluminum signs punched or drilled for fasteners, with colors, legend,
and size required for application.

2. 1/4-inch grommets in corners for mounting.

3. Nominal size, 7 by 10 inches.

Warning label and sign shall include, but are not limited to, the following legends:

1. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36
INCHES".

INSTRUCTION SIGNS

A.

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to
20 sq. inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.

2. Punched or drilled for mechanical fasteners.

3 Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent
process. Minimum letter height shall be 3/8 inch.

EQUIPMENT IDENTIFICATION LABELS

A.

Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed.

1. Equipment Label Text Height: Equipment name 3/16 inch; all other text 1/8 inch.

2. Equipment Label Minimum Size: 2 inch by 4 inch.

3 Equipment Label shall identify equipment name, equipment ampere and voltage
ratings, and circuit feeding equipment.

4, Labels for equipment on normal power shall be white letters on black background.

Stenciled Legend: In nonfading, waterproof black ink.
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SECTION 260553 — IDENTIFICATION FOR ELECTRICAL SYSTEMS

25

2.6

2.7

UNDERGROUND-LINE WARNING TAPE

A. TAPE:

1. Recommended by manufacturer for the method of installation and suitable to
identify and locate underground electrical and communications utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial
operations.

3. Tape material and ink shall be chemically inert and not subject to degradation
when exposed to acids, alkalis, and other destructive substances commonly found
in soils.

B. Color and Printing:

1. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI z535.4, and ANSI
535.5.

2. Inscriptions for Red-Colored Tapes: “ELECTRIC LINE”.

3. Inscriptions for Orange-Color Tapes: “COMMUNICATION CABLE.”

CABLE TIES
A. General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking,

Type 6/6 nylon.

MISCELLANEOUS IDENTIFICATION PRODUCTS

A.

Paint: Select paint system applicable for surface material and location (exterior or
interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel
machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1

INSTALLATION

A. Verify identity of each item before installing identification products.

B. Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

C. Apply identification devices to surfaces that require finish after completing finish work.

D. Self-Adhesive Identification Products: Clean surfaces before application, using materials
and methods recommended by manufacturer of identification device.

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

F. Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape
directly above raceway. Use multiple tapes where width of multiple lines installed
in a common trench exceeds 16 inches overall.
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SECTION 260553 — IDENTIFICATION FOR ELECTRICAL SYSTEMS

3.2 IDENTIFICATION SCHEDULE

A. Accessible Raceways within Buildings: Identify the covers of each junction and pull box
of the following systems with self-adhesive vinyl labels with the wiring system legend and
system voltage. System legends shall be as follows:

1. Power.

B. Power-Circuit Conductor Identification, 600 V or Less: For conductors in pull and junction
boxes, use color-coding conductor tape to identify the phase.

1. Color-Coding for Phase and Voltage Level Identification, 600V or Less: Use
colors listed below for ungrounded service, feeder, and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than
No. 8 AWG, if authorities having jurisdiction permit.
b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

C. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for
a minimum distance of 6 inches from terminal points and in boxes where
splices or taps are made. Apply last two turns of tape with no tension to
prevent possible unwinding. Locate bands to avoid obscuring factory cable
markings.

2. Color for Neutral: White
3. Color for Equipment Ground: Green

C. Install instructional sign including the color-code for grounded and ungrounded
conductors using adhesive-film-type labels.

D. Workspace Indication: Install floor marking tape to show working clearances in the
direction of access to live parts. Workspace shall be as required by NFPA 70 and
29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted
panelboards and similar equipment in finished spaces.

E. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Self-adhesive warning labels.

1. Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.

F. Arc Flash Warning Labeling: Self-adhesive thermal transfer vinyl labels.

1. Comply with NFPA 70E and ANSI Z535.4.

G. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm,
control, and signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and pull points. Identify by system and circuit designation.
2. Use system of marker tape designations that is uniform and consistent with system

used by manufacturer for factory-installed connections.
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3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams,
and the Operation and Maintenance Manual.

H. Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction
signs with approved legend where instructions are needed for system or equipment
operation.

l. Equipment Identification Labels: On each unit of equipment, install unique designation
label that is consistent with wiring diagrams, schedules, and the Operation and
Maintenance Manual. Apply labels to disconnect switches and protection equipment,
control panels, terminal cabinets, and racks of each system.

1. Labeling Instructions:

a. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL
rating of the enclosure.

2. Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be self-adhesive,
engraved, laminated acrylic or melamine label.

Switchboards.

Enclosed switches.

Enclosed controllers.

Enclosed circuit breakers.

Variable-speed controllers.

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.

Enclosed switches.

Monitoring and control equipment.

T TTe@mea0T

END OF SECTION
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SECTION 260923 - LIGHTING CONTROL DEVICES

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. Indoor occupancy and vacancy sensors.
2. Switchbox-mounted occupancy sensors.
3. Low-voltage lighting control.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings:

1. Show installation details for the following:

a. Occupancy sensors.

b. Vacancy sensors.
2. Interconnection diagrams showing field-installed wiring.
3. Include diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
15 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For each type of lighting control device to include in
operation and maintenance manuals.

1.6 WARRANTY

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting
control devices that fail(s) in materials or workmanship within specified warranty period.

1. Warranty Period: Two year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

21 INDOOR OCCUPANCY AND VACANCY SENSORS
A. 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:

1. Lithonia Lighting; Acuity Brands Lighting, Inc.
2. Intermatic, Inc.
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SECTION 260923 - LIGHTING CONTROL DEVICES

3. Schneider Electric USA (Square D).
4, WattStopper; Legrand North America, LLC.

B. General Requirements for Sensors:

1. Ceiling-mounted, solid-state indoor occupancy and vacancy sensors.

2. Dual technology.

3. Integrated power pack.

4, Hardwired connection to switch.

5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

6. Operation:

a. Combination Sensor: Unless otherwise indicated, sensor shall be
programmed to turn lights on when coverage area is occupied and turn
them off when unoccupied, or to turn off lights that have been manually
turned on; with a time delay for turning lights off, adjustable over a minimum
range of 1 to 15 minutes.

7. Sensor Output: Sensor is powered from the power pack.
8. Power: Line voltage.
9. Power Pack: Dry contacts rated for 20-A LED load at 120-V ac, for 13-A tungsten

at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power
source, as defined by NFPA 70.
10. Mounting:

a. Sensor: Suitable for mounting in any position on a standard outlet box.

b. Relay: Externally mounted through a 1/2-inch knockout in a standard
electrical enclosure.

C. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind
hinged door.

11. Indicator: Digital display, to show when motion is detected during testing and
normal operation of sensor.

12. Bypass Switch: Override the "on" function in case of sensor failure.

13. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when
selected lighting level is present.

C. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR
and ultrasonic detection methods. The particular technology or combination of
technologies that control on-off functions is selectable in the field by operating controls on

unit.
1. Sensitivity Adjustment: Separate for each sensing technology.
2. Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any

portion of a human body that presents a target of not less than 36 sq. in. and
detect a person of average size and weight moving not less than 12 inches in
either a horizontal or a vertical manner at an approximate speed of 12 inches/s.

3. Detection Coverage: Detect occupancy anywhere within a circular area of 1000 sq.
ft. when mounted on a 96-inch-high ceiling.

2.2 SWITCHBOX-MOUNTED OCCUPANCY SENSORS
A. 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:
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1
2.
3.
4

Lithonia Lighting; Acuity Brands Lighting, Inc.
Intermatic, Inc.

Schneider Electric USA (Square D).
WattStopper; Legrand North America, LLC.

B. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual
on-off switch, suitable for mounting in a single gang switchbox, using wireless

connection.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when
coverage area is occupied, and turn lights off when unoccupied; with a time delay
for turning lights off, adjustable over a minimum range of 1 to 15 minutes.

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.

4, Switch Rating: Not less than 800-VA LED load at 120 V.

C. Wall-Switch Sensor:

1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees;
with a minimum coverage area of 900 sqg. ft. (84 sq. m).
2. Sensing Technology: Dual technology - PIR and ultrasonic.
3. Switch Type: SP, manual "on," automatic "off."
4. Capable of controlling load in three-way application.
5. Voltage: Match the circuit voltage.
6. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to
150 fc. The switch prevents the lights from turning on when the light level is higher
than the set point of the sensor.
7. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
8. Color: White.
9 Faceplate: Color matched to switch.
2.3 LOW-VOLTAGE LIGHTING CONTROL
A. Low-voltage lighting control devices shall be compatible with the lighting system being
controlled.
B. Refer to product information indicated on drawings.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine lighting control devices before installation. Reject lighting control devices that
are wet, moisture damaged, or mold damaged.

B. Examine walls and ceilings for suitable conditions where lighting control devices will be
installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF SENSORS

A. Comply with NECA 1.
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B.

Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment,
smoke detectors, fire-suppression systems, and partition assemblies.

Install and aim sensors in locations to achieve not less than 90 percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

3.3 INSTALLATION OF WIRING
A. Comply with NECA 1.
B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."
C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-
limited conductors in accordance with conductor manufacturer's written instructions.
D. Size conductors in accordance with lighting control device manufacturer's written
instructions unless otherwise indicated.
E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
3.4 IDENTIFICATION
A. Identify components and power and control wiring in accordance with Section 260553
"Identification for Electrical Systems.
3.5 FIELD QUALITY CONTROL
A. Perform the following tests and inspections with the assistance of a factory-authorized
service representative:
1. Operational Test: After installing low-voltage controls, sensors, and after electrical
circuitry has been energized, start units to confirm proper unit operation.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.
B. Lighting control devices will be considered defective if they do not pass tests and
inspections.
C. Prepare test and inspection reports.
3.6 ADJUSTING
A. Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting lighting control devices to suit actual
occupied conditions. Provide up to two visits to Project during other-than-normal
occupancy hours for this purpose.
1. For occupancy and motion sensors, verify operation at outer limits of detector
range. Set time delay to suit Owner's operations.
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3.7 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain lighting control
devices.
END OF SECTION
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SECTION 262416 - PANELBOARDS

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. Lighting and appliance branch-circuit panelboards.
2. Disconnecting and overcurrent protection devices.
1.3 SUBMITTALS

A. Product Data: For each type of panelboard, switching and overcurrent protective device,
accessory, and component indicated. Include dimensions and manufacturers' technical
data on features, performance, electrical characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details. Show tabulations of
installed devices, equipment features, and ratings.

2. Detail enclosure types and details for types other than NEMA 250, Type 1.

3. Detail bus configuration, current, and voltage ratings.

4. Short-circuit current rating of panelboards and overcurrent protective devices.

5. Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices and auxiliary components.

6. Include wiring diagrams for power wiring.

C. Field Quality-Control Reports:

1. Test procedures used.

2. Test results that comply with requirements.

3 Results of failed tests and corrective action taken to achieve test results that
comply with requirements.

D. Operation and Maintenance Data: For panelboards and components to include in
emergency, operation, and maintenance manuals.

1.4 QUALITY ASSURANCE

A. Source Limitations: Obtain panelboards, overcurrent protective devices, components,
and accessories from single source from single manufacturer.

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and other
items. Comply with indicated maximum dimensions.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

D. Comply with NEMA PB 1.
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1.6

1.7

1.8

1.9

E. Comply with NFPA 70.
F. Manufacturer Qualifications: 1SO 9001 or ISO 9002 certified.
DELIVERY, STORAGE, AND HANDLING
A. Handle and prepare panelboards for installation according to NECA PB1.
B. Store panel in indoor dry location to avoid condensation and outdoor exposure.
PROJECT CONDITIONS
A. Environmental Limitations:
1. Do not deliver or install panelboards until spaces are enclosed and weathertight,
wet work in spaces is complete and dry, work above panelboards is complete, and
HVAC system is operating and maintaining ambient temperature and humidity
conditions at occupancy levels during the remainder of the construction period.
COORDINATION
A. Coordinate layout and installation of panelboards and components with other
construction that penetrates walls or is supported by them, including electrical and other
types of equipment, raceways, piping, encumbrances to workspace clearance
requirements, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels per NEC.

WARRANTY

A. Manufacturer’'s Warranty: Manufacturer agrees to repair or replace panelboards that fail
in materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 18 months from date of Substantial Completion.
EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.

PART 2 - PRODUCTS

21 GENERAL REQUIREMENTS FOR PANELBOARDS
A. Enclosures: Flush- and surface-mounted cabinets as indicated.
1. Rated for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts,
match box dimensions; for flush-mounted fronts, overlap box.
3. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.
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4. Skirt for Surface-Mounted Panelboards: Same gauge and finish as panelboard
front with flanges for attachment to panelboard, wall, and ceiling or floor.
5. Finishes:

a. Panels and Trim: Galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on
finish consisting of prime coat and thermosetting topcoat.

b. Back Boxes: Galvanized steel.

6. Directory Card: Inside panelboard door, mounted in transparent card holder.

Incoming Mains Location: Top and bottom. Contractor shall be responsible for
coordination of feeder entry point.

Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.
a. Bus shall be fully rated the entire length.
2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment

grounding conductors; bonded to box.

Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.
2. Main and Neutral Lugs: Mechanical type.
3. Ground Lugs and Bus-Configured Terminators: Mechanical type.

Future Devices: Mounting brackets, bus connections, filler plates, and necessary
appurtenances required for future installation of devices.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals. Series rated system not acceptable. Assembly listed by an
NRTL for 100 percent interrupting capacity.

1. Panelboards and overcurrent protective devices rated 240 V or less shall have
short-circuit ratings not less than 10,000 A rms symmetrical.

All panelboards shall have door-in-door access. Door-in-door shall have continuous
piano hinge.

2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
A. 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:
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.
4, Siemens Energy.
B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
C. Mains: Circuit breaker or lugs only as indicated.
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D. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

E. Doors: Door-in-door feature with continuous hinges; secured with flush latch with tumbler
lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door
shall permit access to breaker operating handles and labeling, but current carrying
terminals and bus shall remain concealed.

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. 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:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.
4, Siemens Energy.
B. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, provide breakers with

interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits.

2. Adjustable magnetic trip setting for circuit breakers indicated on the drawings.

3. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
a. Standard frame sizes, trip ratings, and number of poles.
b. Lugs: Mechanical style, suitable for number, size, trip ratings, and

conductor materials.
C. Application Listing: Appropriate for application.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.
B. Examine panelboards before installation. Reject panelboards that are damaged or rusted
or have been subjected to water saturation.
C. Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.
D. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Coordinate layout and installation of panelboards and components with other
construction that penetrates walls or is supported by them, including electrical and other
types of equipment, raceways, piping, encumbrances to workspace clearance
requirements, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.
B. Install panelboards and accessories according to NEMA PB 1.1.
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C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from panelboards.

D. Mount top of trim 72 inches above finished floor unless otherwise indicated.

E. Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

F. Attach panelboard to the vertical finished or structural surface behind the panelboard.

G. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit breaker trip ranges.

H. Install filler plates in unused spaces.

l. Arrange conductors in gutters into groups and bundle and wrap with wire ties after
completing load balancing.

J. Comply with NECA 1.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs complying with Division 26 Section "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads after balancing panelboard loads,
incorporate Owner's final room designations. Use a computer or typewriter to create
directory; handwritten directories are not acceptable.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with
requirements for identification specified in Division 26 Section "Identification for Electrical
Systems."

34 FIELD QUALITY CONTROL
A. Acceptance Testing:
1. Test insulation resistance for each panelboard bus, component, connecting supply
and feeder.
2. Test continuity of each circuit.
B. Tests and Inspections:
1. Perform each visual and mechanical inspection and electrical test.
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

C. Panelboards will be considered defective if they do not pass tests and inspections.

D. Prepare test and inspection reports, including a report that identifies panelboards
included. Include notation of deficiencies detected, remedial action taken, and
observations after remedial action.
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35 ADJUSTING
A. Adjust moving parts and operable component to function smoothly and lubricate as
recommended by manufacturer.
B. Load Balancing: After Substantial Completion, but not more than 60 days after Final

Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working
schedule of the facility and at time directed. Avoid disrupting critical 24-hour
services such as fax machines and on-line data processing, computing,
transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load
readings before and after changes and submit test records.

4. Tolerance: Difference exceeding 20 percent between phase loads, within a
panelboard, is not acceptable. Rebalance and recheck as necessary to meet this
minimum requirement.

3.6 PROTECTION
A. Temporary Heating: Apply temporary heat to maintain temperature according to
manufacturer's written instructions.
END OF SECTION
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SECTION 262726 - WIRING DEVICES

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:

Standard-grade receptacles, 125 V, 20 A.
GFCl receptacles, 125V, 20 A.

Toggle switches, 120/277 V, 20 A.

Wall plates.

Floor service fittings.

Poke-Through assemblies.

ogkrwpnE

1.3 DEFINITIONS
A. EMI: Electromagnetic interference.
B. GFCI: Ground-fault circuit interrupter.
C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

D. RFI: Radio-frequency interference.

1.4 SUBMITTALS
A. Product Data: For each type of product.
B. Field quality-control reports.
C. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

PART 2 - PRODUCTS

21 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
gualified testing agency, and marked for intended location and use.

B. Comply with NFPA 70.

C. Comply with NEMA WD 1.
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D. Device Color:

1.

Wiring Devices Connected to Normal Power System: As selected by Architect unless
otherwise indicated or required by NFPA 70 or device listing.

E. Wall Plate Color: For plastic covers, match device color.

F. Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

2.2 STANDARD-GRADE RECEPTACLES, 125V, 20 A

A. Duplex Receptacles, 125 V, 20 A:

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. Eaton (Wiring Devices - Arrow Hart).

b. Leviton Manufacturing Co., Inc.

C. Pass & Seymour; Legrand North America, LLC.

d. Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.

2. Description: Two pole, three wire, and self-grounding.

3. Configuration: NEMA WD 6, Configuration 5-20R.

4. Standards: Comply with UL 498.

2.3 GFCI RECEPTACLES, 125V, 20 A

A. Duplex GFCI Receptacles, 125V, 20 A:

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 Eaton (Wiring Devices - Arrow Hart).

b. Leviton Manufacturing Co., Inc.

c Pass & Seymour; Legrand North America, LLC.

d Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two
pole, three wire, and self-grounding.

3. Configuration: NEMA WD 6, Configuration 5-20R.

4. Type: Non-feed through.

5. Standards: Comply with UL 498, UL 943 Class A.
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2.4 TOGGLE SWITCHES, 120/277 V, 20 A

A. Single-Pole Switches, 120/277 V, 20 A:

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:

Eaton (Wiring Devices - Arrow Hart).

Leviton Manufacturing Co., Inc.

Pass & Seymour; Legrand North America, LLC.

Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.

oo

Standards: Comply with UL 20 and FS W-S-896.

25 WALL PLATES

A. Single Source: Obtain wall plates from same manufacturer of wiring devices.

B. Single and combination types shall match corresponding wiring devices.

1.
2.

3.
4.

Plate-Securing Screws: Metal with head color to match plate finish.

Material for Finished Spaces: Smooth, high-impact thermoplastic 0.035-inch-thick, satin-
finished.

Material for Unfinished Spaces: Galvanized steel.

Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and
labeled for use in wet and damp locations.

C. Wet-Location, Weatherproof In-Use Cover Plates: NEMA 250, complying with Type 3R,
weather-resistant, thermoplastic with lockable cover.

2.6 FLOOR SERVICE FITTINGS

A. Flush-Type Floor Service Fittings:

1. Type: Dual-service units suitable for wiring method used as indicated.

2. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
those indicated.

3. Description: Type: Modular, flush-type, multi-function units suitable for wiring method
used, with cover flush with finished floor.

4. Compartments: Barrier separates power from voice and data communication cabling.

5. Service Plate and Cover: Rectangular, die-cast aluminum with satin finish.

6. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise
indicated.

7. Data Communication Outlet: As indicated.

8. Space for Future Service: As indicated.
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2.7

A.

2.8

A.

C.

D.

m

LIGHT CONTROL DEVICES

Low-voltage lighting control devices and associated components as indicated.

POKE-THROUGH ASSEMBLIES

Description: Factory-fabricated assembly of below-floor junction box, with multichanneled,
through-floor raceway/firestop unit and detachable matching floor service outlet assembly.

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

Standards: Comply with scrub water exclusion requirements in UL 514.
Service-Outlet Assembly: As indicated.
Size: Selected to fit cored holes in floor and matched to floor thickness.

Fire Rating: Unit is listed and labeled for fire rating of floor-ceiling assembly.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.
B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device
boxes, and do not cut holes for boxes with routers that are guided by riding against
outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall.

4, Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall comply with NFPA 70,
Article 300, without pigtails.
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3.2

3.3

Device Installation:

Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.

Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
Use a torque screwdriver when a torque is recommended or required by manufacturer.
Tighten unused terminal screws on the device.

When mounting into metal boxes, remove the fiber or plastic washers used to hold
device-mounting screws in yokes, allowing metal-to-metal contact.

Receptacle Orientation:

1.

Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the right.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.

Adjust locations of floor service outlets to suit arrangement of partitions and furnishings.

IDENTIFICATION

Comply with Section 260553 "Identification for Electrical Systems."

FIELD QUALITY CONTROL

Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated
digital-display indicators of measurement.

Perform tests and inspections:

1.
2.

Test Instruments: Use instruments that comply with UL 1436.
Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated
digital-display indicators of measurement.

Tests for Receptacles:

oukrwNE

Line Voltage: Acceptable range is 105 to 132 V.

Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

Using the test plug, verify that the device and its outlet box are securely mounted.

Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit
breaker, poor connections, inadequate fault-current path, defective devices, or similar
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problems. Correct circuit conditions, remove malfunctioning units and replace with new
ones, and retest as specified above.

D. Wiring device will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

END OF SECTION

Cumberland County Library Renovations Wiring Devices
262726-6



SECTION 262813 - FUSES

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. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed
switches, and enclosed controllers.
2. Spare-fuse cabinets.
1.3 SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details, material,
dimensions, descriptions of individual components, and finishes for spare-fuse cabinets.
Include the following for each fuse type indicated:

1.

5.
6.

Ambient Temperature Adjustment Information: If ratings of fuses have been
adjusted to accommodate ambient temperatures, provide list of fuses with adjusted
ratings.

a. For each fuse having adjusted ratings, include location of fuse, original fuse
rating, local ambient temperature, and adjusted fuse rating.
b. Provide manufacturer's technical data on which ambient temperature

adjustment calculations are based.

Dimensions and manufacturer's technical data on features, performance, electrical
characteristics, and ratings.

Current-limitation curves for fuses with current-limiting characteristics.
Time-current coordination curves (average melt) and current-limitation curves
(instantaneous peak let-through current) for each type and rating of fuse. Submit
on translucent log-log graph paper.

Coordination charts and tables and related data.

Fuse sizes for elevator feeders and elevator disconnect switches.

B. Operation and Maintenance Data: For fuses to include in emergency, operation, and
maintenance manuals. In addition to items specified in Division 01 Section "Operation
and Maintenance Data," include the following:

1. Ambient temperature adjustment information.

2. Current-limitation curves for fuses with current-limiting characteristics.

3 Time-current coordination curves (average melt) and current-limitation curves
(instantaneous peak let-through current) for each type and rating of fuse. Submit
on translucent log-log graph paper.

4, Coordination charts and tables and related data.

14 QUALITY ASSURANCE
A. Source Limitations: Obtain fuses, for use within a specific product or circuit, from single

source from single manufacturer.
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1.6

1.7

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

C. Comply with NEMA FU 1 for cartridge fuses.
D. Comply with NFPA 70.
PROJECT CONDITIONS

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F,
apply manufacturer's ambient temperature adjustment factors to fuse ratings.

COORDINATION

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse
size and with system short-circuit current levels. Provide fuse to match equipment
recommended maximum overcurrent protection.

EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no
fewer than two of each size and type.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. 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:
1. Cooper Bussmann, Inc.
2. Edison Fuse, Inc.
3. Ferraz Shawmut, Inc.
4, Littelfuse, Inc.
2.2 CARTRIDGE FUSES
A. Characteristics: NEMA FU 1, nonrenewable cartridge fuses with voltage ratings
consistent with circuit voltages.
2.3 SPARE-FUSE CABINET
A. Characteristics: Wall-mounted steel unit with full-length, recessed piano-hinged door and
key-coded cam lock and pull.
1. Size: Adequate for storage of spare fuses specified with 15 percent spare capacity
minimum.
2. Finish: Gray, baked enamel.
3. Identification: "SPARE FUSES" in 1-1/2-inch- (38-mm-) high letters on exterior of
door.
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4. Fuse Pullers: For each size of fuse, where applicable and available, from fuse
manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine fuses before installation. Reject fuses that are moisture damaged or physically
damaged.
B. Examine holders to receive fuses for compliance with installation tolerances and other
conditions affecting performance, such as rejection features.
C. Examine utilization equipment nameplates and installation instructions. Install fuses of
sizes and with characteristics appropriate for each piece of equipment.
D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be
applied to fuse ratings.
E. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 FUSE APPLICATIONS
A. Cartridge Fuses:
1. Motor Branch Circuits: Class RK5, time delay.
2. Other Branch Circuits: Class RK1, time delay.
3. Control Circuits: Class CC, time delay.
3.3 INSTALLATION
A. Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.
B. Install spare-fuse cabinet.
34 IDENTIFICATION
A. Install labels complying with requirements for identification specified in Division 26
Section "Identification for Electrical Systems" and indicating fuse replacement information
on inside door of each fused switch and adjacent to each fuse block, socket, and holder.
END OF SECTION
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

11

1.2

1.3

1.4

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.

SUMMARY
A. Section Includes:

1. Fusible switches.

2. Nonfusible switches.

3. Molded-case switches.

4. Enclosures.

DEFINITIONS

A. NC: Normally closed.

B. NO: Normally open.

SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and
component indicated. Include dimensioned elevations, sections, weights, and
manufacturers' technical data on features, performance, electrical characteristics, ratings,
accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.

2. Current and voltage ratings.

3. Short-circuit current ratings (interrupting and withstand, as appropriate).

4, Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices, accessories, and auxiliary components.

5. Include time-current coordination curves (average melt) for each type and rating of
overcurrent protective device; include selectable ranges for each type of
overcurrent protective device.

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations,
sections, details, and attachments to other work.

C. Field quality-control reports.

D. Operation and Maintenance Data: For enclosed switches and circuit breakers to include

in emergency, operation, and maintenance manuals. Include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and
circuit breakers.
2. Time-current coordination curves (average melt) for each type and rating of

overcurrent protective device; include selectable ranges for each type of
overcurrent protective device.

Cumberland County Library Renovations
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

15 QUALITY ASSURANCE

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent
protective devices, components, and accessories, within same product category, from
single source from single manufacturer.

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
enclosed switches and circuit breakers, including clearances between enclosures, and
adjacent surfaces and other items. Comply with indicated maximum dimensions.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

D. Comply with NFPA 70.

1.6 COORDINATION

A. Coordinate layout and installation of switches, circuit breakers, and components with
equipment served and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

1.7 WARRANTY

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace
components that fail in materials or workmanship within specified warranty period.

1. Warranty Period: One year from date of Substantial Completion.
PART 2 - PRODUCTS
2.1 FUSIBLE SWITCHES

A. 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:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.

4, Siemens Energy.

B. Type HD, Heavy Duty, Single Throw, 240 or 600-V ac as required, 1200 A and Smaller:
UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate
indicated fuses, lockable handle with capability to accept three padlocks, and interlocked
with cover in closed position.

C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.
2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper neutral conductors.
3. Hookstick Handle: Allows use of a hookstick to operate the handle.
4. Lugs: Mechanical type, suitable for number, size, and conductor material.
Cumberland County Library Renovations Enclosed Switches and Circuit Breakers
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2.2

2.3

2.4

NONFUSIBLE SWITCHES

A.

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:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Square D; a brand of Schneider Electric.

Siemens Energy.

PwnNPE

Type HD, Heavy Duty, Single Throw, 240 or 600-V ac as required, 1200 A and Smaller:
UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three
padlocks, and interlocked with cover in closed position.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper neutral conductors.

3. Hookstick Handle: Allows use of a hookstick to operate handle.

4, Lugs: Mechanical type, suitable for number, size, and conductor material.

MOLDED-CASE SWITCHES

A. 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:

1. General Electric Company.

2. Eaton.

3. Siemens Industry, Inc., Energy Management Division.

4, Square D; Schneider Electric USA.

B. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, provide breakers with
interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit breakers indicated on the drawings.

C. Features and Accessories:

1. Standard frame sizes and number of poles.

2. Lugs:

a. Mechanical type. Suitable for number, size, trip rating, and conductor
material.

ENCLOSURES

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and

UL 50, to comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.

Cumberland County Library Renovations
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

2. Outdoor Locations: NEMA 250, Type 3R.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION

A.

Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance of the
Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height
unless otherwise indicated.

B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from enclosures and components.

C. Install fuses in fusible devices.

D. Comply with NECA 1.

IDENTIFICATION

A.

Comply with requirements in Division 26 Section "ldentification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.
2. Label each enclosure with engraved metal or laminated-plastic nameplate.

FIELD QUALITY CONTROL

A.

Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker,
component, connecting supply, feeder, and control circuit.
2. Test continuity of each circuit.

Tests and Inspections:

1. Perform each visual and mechanical inspection.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning

controls and equipment.

Enclosed switches and circuit breakers will be considered defective if they do not pass
tests and inspections.

Prepare test and inspection reports, including a certified report that identifies enclosed
switches and circuit breakers. Include notation of deficiencies detected, remedial action
taken, and observations after remedial action.
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3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly and lubricate as
recommended by manufacturer.

END OF SECTION
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SECTION 265119 - LED LIGHTING

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 the following types of LED luminaires:

LED Luminaires.
Exit Signs.
Emergency Lighting.
Materials.

Finishes.

Luminaire Support.

o wNE

1.3 DEFINITIONS
A. CCT: Correlated color temperature.
B. CRI: Color Rendering Index.
C. Fixture: See "Luminaire."

D. LED: Light-emitting diode.

E. Lumen: Measured output of lamp and luminaire, or both.
F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.
14 SUBMITTALS

A. Product Data: For each type of product.

Arrange in order of luminaire designation.

Include data on features, accessories, and finishes.

Include physical description and dimensions of luminaires.

Include emergency lighting units, including batteries and chargers.
Include life, output (lumens, CCT, and CRI), and energy efficiency data.
Photometric data and adjustment factors based on laboratory tests.

ogahswNE

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's
laboratory with a current accreditation under the National Voluntary
Laboratory Accreditation Program for Energy Efficient Lighting Products.

15 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in
operation and maintenance manuals.

Cumberland County Library Renovations LED Lighting
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SECTION 265119 - LED LIGHTING

1.6

1.7

1.8

1.9

A.

A.

B.

QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.

B. Provide luminaires from a single manufacturer for each luminaire type.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

D. Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Protect finishes of exposed surfaces.

COORDINATION

A. Coordinate layout and installation of lighting fixtures and ceiling system with other
construction that penetrates ceilings or is supported by them, including HVAC equipment,
fire-suppression system, and partition assemblies.

WARRANTY

Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in which
manufacturer of battery-powered emergency lighting unit agrees to repair or replace
components of rechargeable batteries that fail in materials or workmanship within specified
warranty period.

1.  Warranty Period for Emergency Lighting Unit Batteries: Five years from date of
Substantial Completion. Full warranty shall apply for the entire warranty period.

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that
fail in materials or workmanship within specified warranty period. Warranty Period: Five year(s)
from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 LUMINAIRE REQUIREMENTS
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.
B. Standards:
1. ENERGY STAR certified.
2. Recessed luminaires shall comply with NEMA LE 4.
C. Lamps dimmable from 100 percent to 0 percent of maximum light output.
D. Internal driver.
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E. Nominal Operating Voltage: As indicated.
1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.
2.2 MANUFACTURERS
A. In Lighting Fixture Schedule where titles below are column or row headings that introduce
lists, the following requirements apply to product selections:

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

2.3 EXIT SIGNS
A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility,
luminance, and lettering size, comply with authorities having jurisdiction.

1. Operating at nominal voltage of 120 V. ac.

2. Lamps for AC Operation: LEDs; 50,000 hours minimum rated lamp life.

3. Self-Powered EXxit Signs (Battery Type): Internal emergency power unit.

B. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit,
factory mounted within luminaire body and compatible with driver.

1. Emergency Connection: Operate lamp(s) continuously upon loss of normal power.
Connect unswitched circuit to battery-inverter unit and switched circuit to luminaire
driver.

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage
drops to 80 percent of normal voltage or below. Lamp automatically disconnects
from battery when voltage approaches deep-discharge level. When normal voltage
is restored, relay disconnects lamps from battery, and battery is automatically
recharged and floated on charger.

3. Environmental Limitations: Rate equipment for continuous operation under the
following conditions unless otherwise indicated:

a. Ambient Temperature: Less than 0 deg F or exceeding 104 deg F with an
average value exceeding 95 deg F over a 24-hour period.

b. Ambient Storage Temperature: Not less than minus 4 deg F and not
exceeding 140 deg F.

C. Humidity: More than 95 percent (condensing).

d. Altitude: Exceeding 3300 feet.

4, Test Push-Button and Indicator Light: Visible and accessible without opening
luminaire or entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates
trickle charge; bright glow indicates charging at end of discharge cycle.

5. Battery: Sealed, maintenance-free, nickel-cadmium type.

6. Charger: Fully automatic, solid-state, constant-current type with sealed power
transfer relay.
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2.4

2.5

2.6

MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.
B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under

operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally
during relamping and when secured in operating position.

C. Factory-Applied Labels: Comply with UL 1598. Locate labels where they will be readily
visible to service personnel, but not seen from normal viewing angles when lamps are in
place.

METAL FINISHES

A. Variations in finishes are unacceptable in the same piece.

LUMINAIRE SUPPORT

A. Comply with requirements in Section 260529 “Hangers and Supports fro Electrical
Systems.”

B. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the
Work.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before luminaire installation. Proceed with installation only after
unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with NECA 1.

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise
indicated.

C. Install lamps in each luminaire.
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D. Supports:

1. Sized and rated for luminaire weight.

2. Able to maintain luminaire position after cleaning and relamping.

3. Provide support for luminaire without causing deflection of ceiling.

4, Luminaire mounting devices shall be capable of supporting a horizontal force of
100 percent of luminaire weight and vertical force of 400 percent of luminaire
weight.

E. Ceiling-Grid-Mounted Luminaires:

1. Secure to any required outlet box.

2. Luminaire installed in or on lay-in ceiling system shall be supported independently
of the ceiling system grid with No. 12 galvanized support wires at all corners of the
fixture from the building structural system.

3. Use approved devices and support components to connect luminaire to ceiling grid
and building structure in a minimum of four locations, spaced near corners of
luminaire.

F. Wall-Mounted Luminaire Support:
1. Attached to structural members in wall.
2. Do not attach luminaires directly to gypsum board.
G. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors
and Cables" for wiring connections.
3.3 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after

electrical circuitry has been energized, test units to confirm proper operation.
B. Luminaire will be considered defective if it does not pass operation tests and inspections.
C. Prepare test and inspection reports.
END OF SECTION
Cumberland County Library Renovations LED Lighting

265119-5



SECTION 283111 - FIRE ALARM SYSTEM

PART 1 - GENERAL

1.1

1.2

This section specifies the material, installation, and performance requirements for the
modification/extension of the existing fire alarm system. The existing building fire alarm system is
Harrington HS-3400-B Control Panel. Provide devices that are listed for use with the existing
system.

Reference to manufacturers by name, make, or catalog number shall be interpreted as
establishing a minimum standard of quality and shall not be construed as limiting competition. If
only one manufacturer’s product is acceptable, it will be so stated.

PART 2 - SYSTEM DESCRIPTION

2.1 GENERAL.

A. The fire alarm system shall be fully addressable, non-coded, supervised, continuous
ringing DC system. System shall be U.L. listed for Power-Limitation application and all
circuits shall be labeled in accordance with NEC article 760-22.

B. The fire alarm system shall include, but not limited to, visual signals, audio/visual signal
devices and addressable initiating devices such as pull stations, heat detectors, smoke
detectors, duct smoke detectors, and addressable control modules and remote
annunciator panels.

C. The fire alarm system shall have Class B (Type 2) detection and signal circuits.

D. The fire alarm system shall have provisions for disabling and enabling all devices
individually for maintenance or testing purposes. The fire alarm system shall include an
integral self-test function operable by one person with audible annunciation.

2.2 GENERAL ALARM OPERATION.

A. The activation of any manual pull station, automatic smoke detector, automatic heat
detector, duct smoke detector, sprinkler system pressure switch, or sprinkler system flow
switch shall initiate the following general alarm operation in the building:

1. All fire alarm audio/visual signal devices and visual devices in the building shall
be activated. The audio signal devices shall sound an audible march time
pattern and visual devices shall flash. The general alarm shall continue until
silenced by the alarm silence switch at the control panel. A subsequent alarm
shall reactivate the audio and visual signals. Visual signals shall remain on until
reset.

2. In the event of an addressable manual initiation device or other system detector
being activated, graphic annunciator shall display the location of the addressable
initiation device.

3. A LED indicating system alarm light shall flash and a pulsing alarm tone shall be
generated at the building’'s fire alarm control panel until the alarm is
acknowledged. A subsequent alarm shall reactive the signals.

4. The alarm event shall be stored in the control panel’s memory and the data shall
be retrievable via the control panels key pad and LCD display.

5. The general alarm devices may be silenced by authorized personnel only by
entering a locked control cabinet and operating the proper silencing switch.
Operation of this switch shall be indicated by a trouble light and audible signal.

6. The activation of any sprinkler system tamper device shall initiate a trouble signal
at the control panel. The trouble signal shall consist of an audible tone and a
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SECTION 283111 - FIRE ALARM SYSTEM

visual LED. The device in trouble shall be stored in the fire alarm control panel
history log.

2.3 SUPERVISION.

A.

The incoming power to the system shall be supervised so that any power failure must be
visually indicated at the control panel. A green “power on” LED shall be displayed
continuously while incoming power is present.

The system batteries shall be supervised so that a low battery condition or disconnection
of the battery shall be audibly and visually indicated at the control panel.

The system modules in the control panel shall be supervised for module placement. The
control panel’s audible and visual LED shall be activated in the event that a module is
disconnected from the CPU.

All fire alarm system wiring shall be supervised.

A trouble signal shall be reported to the building’s fire alarm control panel when an
initiating device is removed. The room number shall be displayed and stored in fire alarm
control panel history log.

All fire alarm devices shall be supervised for trouble conditions. The fire alarm control
panel shall be capable of displaying the trouble condition such as open circuit, short
circuit, and device removal.

PART 3 - MATERIAL AND EQUIPMENT

3.1 PHOTOELECTRIC SMOKE DETECTORS.

A.

E.

The smoke detectors shall be, photoelectric type listed for use with the existing fire alarm
system.

Smoke detectors shall have seven levels of adjustable sensitivity from 0.2% to 3.7% of
obscuration. The sensitivity shall be adjustable from the fire alarm panel. Adjustment by
dipswitch or separate device is not acceptable.

Smoke detectors shall be programmed for multi-stage operation. 1.5% level will initiate
warning (not general alarm) to prompt investigation. 3.7% shall initiate general alarm.

The smoke detectors shall be able to be tested from the fire alarm panel to comply with
the annual testing requirement as specified in NFPA.

Smoke detector shall be provided with a separate base.

3.2 AUDIO/VISUAL ALARM.

A. The audio/visual alarm shall consist of a horn and a Xenon Strobe light in the same
housing.
B. The audio alarm shall have separate circuit from the visual alarm.
C. The audio alarm shall be rated for a minimum of 90 dB at 10 feet.
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3.3

3.4

D. The visual alarm shall be 75 or 110 candela output. Provide the output in each space per
ADA and NFPA requirements.

E. All the visual alarms shall be synchronized.
VISUAL ALARM
A. Visual Alarm shall have the same specification as the visual alarm described in the

Audio/Visual Alarm.
DUCT SMOKE DETECTORS.

A. The duct smoke detectors shall be solid state, dual photocell type with housing complete.
Detector shall be factory set to respond to smoke obscuration in the amount of 1-1/2%
per foot (approximately 0.0088 optical density). The detector shall be self-supervising to
guard against component failure as well as line failure. Under normal conditions a red
“‘power on” LED shall pulse. Under an alarm condition the light-emitting diode shall glow
continuously to indicate that the detector is latched in. It shall have a detection chamber
capable of being removed without breaking conduit connections, or requiring an access
panel in the duct.

PART 4 - INSTALLATION

4.1 The fire alarm system shall be installed in accordance with the manufacturer’'s recommendations.

4.2 The Contractor shall furnish all wiring, conduit, and outlet boxes required for the installation of the
fire alarm systems. All wiring shall be supervised.

4.3 Contractor shall submit the features and operation of the fire alarm system in writing. The
Architect will approve the features and operation before installation of the systems begin.

4.4 Smoke detectors shall not be mounted within three feet of air outlets.

4.5 All panels, outlet boxes, and fire alarm housing shall be grounded.

4.6 All fire alarm circuits with the exception of the data line shall be connected from device to device
without splices.

4.7 “T” tapping of the No. 18 twisted shielded cable shall be accomplished with terminal strip. “T”
tapping is allowed for Data Line only.

4.8 The removal or failure of initiating or signal devices shall initiate a trouble signal at the fire alarm
control panel.

4.9 Cover all smoke detection devices with plastic bags immediately after installation to maintain
cleanliness. Remove plastic bags prior to operation.

4.10 Visuals shall not be obscured by support beams or protusions on walls. Visuals shall not be
mounted within three feet of wall mounted lights.

411  All fire alarm components shall be flush mounted except where specifically noted otherwise.
Surface mounted devices shall be mounted on fire alarm manufacturer supplied back boxes and
these boxes shall match the main FACP paint in color and method of finish application.
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412

WIRING AND EQUIPMENT.

A. Provide all interconnect wiring between the fire alarm control panel and the fire alarm
system interlocks as follows:

1. Air handling unit shutdown.

PART 5 - GUARANTEE

51

5.2

5.3

54

55

5.6

The Contractor shall guarantee all equipment and wiring free from inherent mechanical and
electrical defects for a period of two years from the date of system acceptance.

The manufacturer shall furnish to the Owner a two-year preventative maintenance agreement
effective from the date of system acceptance for maintenance and inspection service of the
manufacturer’s equipment with a minimum of two inspections during each year.

The manufacturer shall furnish to the Architect a certification of system acceptability upon
completion of the installation.

Upon completion of the installation, the manufacturer’s representatives shall provide instruction in
the operation of the system to the Owner’s representative.

Provide operator, maintenance and service training for two (2) persons on all system equipment.
This training shall include a minimum of four (4) hours dedicated instructor time. Training shall be
performed at the project site in a classroom facility provided by the Owner. Contractor shall video
tape training and give it to the Owner.

Contractor and equipment vendor shall provide all training manuals, testing equipment, and
demonstration aids required to provide operator, supervision, and maintenance personnel
training. At the completion of the training period, all training brochures, bulletins, manuals,
handbooks, and diagnostic guidelines shall remain with the Owner.

PART 6 - SHOP DRAWINGS AND RELATED SUBMITTALS.

6.1

6.2

6.3

6.4

6.5

Submittals shall be made in accordance with paragraph “SUBMITTAL” of Section 260500.

Corrections or comments made on the shop drawings during the Architect's review do not relieve
the Contractor from compliance with the Drawings and Specifications. The Architect's review of
shop drawings is only for general conformance with design concept and general compliance with
the information given in the Contract Documents. The Contractor's responsibility includes, but is
not limited to, confirming and correlating all quantities and dimensions, selecting fabrication
process and techniques and construction, coordinating his work with that of all other trades, and
performing his work in a safe and satisfactory manner.

Shop drawings, consisting of manufacturer's catalog data, dimensional data, specification data,
installation, engineering, and application data shall be submitted for the Fire Alarm System
(complete), Power Extender Panels, Duct Smoke Detectors, Smoke Detectors, Alarm Sounding
Devices, and Visual Annunciators.

Shop drawings shall include complete schematic Control Diagrams and Wiring Diagrams, which
clearly indicate specific functions of all system components, and identify all auxiliary contacts
shall be furnished.

Provide a detailed block diagram with part numbers of systems components depicting system
architecture as originally proposed and as may be expanded in the future.
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6.6 Contractor shall provide four (4) complete sets of system documentation to the Architect.
Complete system documentation shall be approved by the Architect before installation begins.
Documentation shall include complete installation manuals, operation manuals, repair manuals,
and parts list with current unit prices.

END OF SECTION
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	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. Remove:  Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Salvage:  Carefully detach 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, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain:  Existing items of construction that are not to be permanently removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and 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.

	1.5 INFORMATIONAL SUBMITTALS
	A. Proposed Protection Measures:  Submit report, including drawings, that indicates the measures proposed for protecting individuals and property for dust control.  Indicate proposed locations and construction of barriers.
	B. Schedule of Selective Demolition Activities:  Indicate the following:
	C. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	D. Pre-demolition Photographs or Video:  Submit before Work begins.
	E. Warranties:  Documentation indicated that existing warranties are still in effect after completion of selective demolition.

	1.6 CLOSEOUT SUBMITTALS
	A. Inventory:  Submit a list of items that have been removed and salvaged.

	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 Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials:  Hazardous materials are present in buildings and structures to be selectively demolished.  A report on the presence of hazardous materials is on file for review and use.  Examine report to become aware of locations where hazardous materials are present.
	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.

	1.8 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials so as not to void existing warranties. Notify warrantor before proceeding.
	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that existing system has been inspected and warranty remains in effect.  Submit documentation at Project closeout.


	PART 2 -  PRODUCTS
	2.1 PEFORMANCE 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 ANSI/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 record documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in record documents.
	C. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Architect.
	E. 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.
	F. Survey of Existing Conditions:  Record existing conditions by use of preconstruction photographs.

	3.2 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 indicated utility services and mechanical/electrical systems serving areas to be selectively demolished.
	C. Refrigerant:  Remove refrigerant from mechanical equipment to be selectively demolished according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 PREPARATION
	A. 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.
	B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	C. Temporary Shoring:  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.

	3.4 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:
	B. Removed and Salvaged Items:
	C. Removed and Reinstalled Items:
	D. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling during selective demolition.  When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and cleaned and reinstalled in their original locations after selective demolition operations are complete.

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and remove.
	B. Resilient Floor Coverings:  Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings."

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site and legally dispose of them in an EPA-approved landfill.
	B. Burning:  Do not burn demolished materials.
	C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.

	3.7 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.



	035050 Self-Leveling Underlayment
	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:
	B. Related Sections

	1.3 REFERENCES
	A. American Concrete Institute:

	1.4 SUBMITTALS FOR INFORMATION
	A. Submit under provisions of Division 1 - Submittals:  Procedures for submittals.
	B. Manufacturer's Instructions:  Indicate mix instructions.
	C. Certificate:  Certify that products meet or exceed specified requirements.
	D. Manufacturer’s certification that the product specified is Portland cement-based, having an inorganic binder content which is a minimum of 85% Portland cement in accordance with ASTM C150; Standard Specification for Portland Cement.
	E. Manufacturer’s certification that the product specified is suitable for the intended use when installed in accordance to the parameters described in the manufacturer’s printed literature and installation instructions.

	1.5 QUALITY ASSURANCE
	A. Applicator:  Company specializing in performing the work of this Section with minimum 5 years’ experience.

	1.6 REGULATORY REQUIRMENTS
	A. Conform to applicable code for combustibility or flame spread requirements.

	1.7 ENVIRONMENTAL REQUIREMENTS
	A. Owner Division 1 - Material and Equipment:  Environmental conditions affecting products on site.
	B. Do not install underlayment until floor penetrations and peripheral work are complete.
	C. Maintain minimum ambient temperatures of 50 degrees F, 24 hours before, during and 72 hours after installation of underlayment.
	D. During the curing process, ventilate spaces to remove excess moisture.


	PART 2 -  PRODUCTS
	2.1 PRODUCTS
	A. Manufacturers:
	B. Materials:

	2.2 MIXING
	A. Site mix materials in accordance with manufacturer's instructions.
	B. Mix to self-leveling consistency.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Division 1 - Coordination and Meetings:  Verification of existing conditions prior to beginning work.
	B. Verify that substrate surfaces are clean, dry, unfrozen, do not contain petroleum bi-products, or other compounds detrimental to underlayment material bond to substrate.

	3.2 PREPARATION
	A. Remove substrate surface irregularities.  Fill voids and deck joints with filler.  Finish smooth.
	B. Vacuum clean surfaces.
	C. Prime substrate in accordance with manufacturer's instructions.  Allow to dry.
	D. Close floor openings.

	3.3 APPLICATION
	A. Install underlayment in accordance with manufacturer's instructions.
	B. Place to thickness as required to achieve flatness within allowable tolerances.
	C. Place after interior partitions are installed.

	3.4 CURING
	A. Air cure in accordance with manufacturer's instructions.

	3.5 APPLICATION TOLERANCE
	A. Top Surface:   Level to 1/8 inch in 10 ft.

	3.6 PROTECTION OF FINISHED WORK
	A. Division 1 - Contract Closeout:  Protecting installed work.
	B. Do not permit traffic over unprotected floor underlayment surfaces.
	C. Protect from traffic.

	3.7 SCHEDULE
	A. In areas of slab trenching and patching to achieve level finish.
	B. As required to transition from slopes and steps for smooth prep for tile finish.
	END OF SECTION 022250



	061000 Rough Carpentry
	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:
	B. Related Sections

	1.3 QUALITY ASSURANCE
	A. Perform Work in accordance with the following agencies:


	PART 2 -  PRODUCTS
	2.1 LUMBER MATERIALS
	A. Lumber Grading Rules: WWPA G-5.
	B. All lumber is to be kiln dried to a maximum moisture content of 19 percent after treatment.
	C. All plywood is to be kiln dried to a maximum moisture content of 15 percent after treatment.

	2.2 ACCESSORIES
	A. Fasteners: Stainless steel for exterior, high humidity, and treated wood locations.
	B. Galvanized steel for all other locations: hot-dipped galvanized, meeting ASTM A153, Class D or as currently recommended by industry associations.
	C. Anchors: Toggle bolt type for anchorage to hollow masonry and bolt or ballistic fastener for anchorages to steel.


	PART 3 -  EXECUTION
	3.1 FRAMING
	A. Set members level and plumb, in correct position.

	3.2 SCHEDULES
	A. Rough Carpentry
	END OF SECTION



	061140 Wood Blocking and Curbing
	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:
	B. Related Sections

	1.3 SUBMITTALS
	A. Submit under provisions of Division 1 – General Requirements.
	B. Product Data: Submit technical data on any wood preservative and/or fire-retardant treatment materials and application instructions, including recommended fastener types.

	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with the following agencies:


	PART 2 -  PRODUCTS
	2.1 LUMBER MATERIALS
	A. Lumber Grading Rules: WWPA G-5.
	B. All lumber is to be kiln dried to a maximum moisture content of 19 percent after treatment.
	C. Plywood: APA Rated Sheathing Structural I, 3/4", Grade C-D; Exposure Durability 1; sanded.

	2.2 ACCESSORIES
	A. Fasteners: Stainless steel for exterior, high humidity, and treated wood locations.
	B. Galvanized steel for all other locations: hot-dipped galvanized, meeting ASTM A153, Class D or as currently recommended by industry associations.
	C. Anchors: Toggle bolt type for anchorage to hollow masonry and bolt or ballistic fastener for anchorages to steel

	2.3 FACTORY WOOD TREATMENT
	A. Where permitted or indicated - Wood Preservative (Pressure Treatment): AWPA C1 using water borne preservative with 0.25 percent retainage (with stainless steel fasteners only).  Note:  Non-pressure treated wood should be used with galvanized fasteners (or stainless steel) for roof blocking applications as indicated per Section 061000 or as otherwise required per roofing manufacturer’s specific compliance requirements.  Use only stainless steel or equivalent specialty coated fasteners where in contact with any pressure treated wood.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of existing conditions before starting work.
	B. Verify substrate conditions are ready to receive blocking, curbing and framing.

	3.2 PREPARATION
	A. Coordinate placement of blocking, curbing and framing items

	3.3 INSTALLATION
	A. Set members level and plumb, in correct position.
	B. Place horizontal members, crown side up.
	C. Construct curb members of solid wood sections.
	D. Curb roof openings except where prefabricated curbs are provided. Form corners by alternating lapping side members.
	E. Coordinate curb installation with installation of decking and support of deck openings.
	F. Preservation treat surfaces in contract with Cementitious Materials.
	END OF SECTION



	062000 Finish Carpentry
	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:
	B. Related Sections

	1.3 SUBMITTALS
	A. Submit under provisions of Division 1 – General Requirements.

	1.4 QUALITY ASSURANCE
	A. Variation in component size:   ± 1/8".
	B. Location of openings:   ± 1/8".

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store and handle products to site under provisions of Division 1 - General Requirements.

	1.6 FIELD MEASUREMENTS
	A. Verify that field measurements are as indicated on shop drawings.

	1.7 WARRANTY
	A. Provide manufacturer’s 10-year warranty against defects in materials.  Warranty shall provide material and labor to repair or replace defective materials.

	1.8 COORDINATION
	A. Coordinate work under provisions of Division 1 - General Requirements.
	B. Coordinate the work with plumbing rough-in.


	PART 2 -  PRODUCTS
	2.1 FASTENERS
	A. Fasteners: Of size and type to suit application
	B. Concealed Joint Fasteners: Threaded steel.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify adequacy of backing and support framing.

	3.2 PREPARATION
	A. Coordinate placement of blocking, curbing and framing items

	3.3 INSTALLATION
	A. All fasteners exposed to view are to be concealed.
	B. Install work in accordance with AWI custom quality standard.

	3.4 ADJUSTING
	A. Adjust work under provisions of Division 1 – General Requirements.

	3.5 CLEANING
	A. Clean work under provisions of Division 1 – General Requirements.
	END OF SECTION



	064100 Custom Casework
	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:
	B. Related Sections

	1.3 REFERENCES
	A. AWI – Quality Standards
	B. FS MMM-A-130 - Adhesive, Contact.
	C. National Electric Manufacturers Association (NEMA) LD3 - High Pressure Decorative Laminates.
	D. PS 1 - Construction and Industrial Plywood.
	E. PS 20 - American Softwood Lumber Standard.
	F. APA - American Plywood Association.

	1.4 SUBMITTALS
	A. Submit under provisions of Division 1 – General Requirements.
	B. Shop Drawings:  Indicate materials, component profiles and elevations, assembly methods, joint details, fastening methods, accessory listings, hardware location, and schedule of finishes.
	C. Samples:  Submit two 4 x 4 inch size samples, illustrating cabinet, counter and sill finish color.

	1.5 QUALITY ASSURANCE
	A. Perform work in accordance with AWI Premium quality.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store and handle products to site under provisions of Division 1 - General Requirements.

	1.7 FIELD MEASUREMENTS
	A. Verify that field measurements are as indicated on shop drawings.

	1.8 COORDINATION
	A. Coordinate work under provisions of Division 1 - General Requirements.
	B. Coordinate the work with plumbing and electrical rough-in.


	PART 2 -  PRODUCTS
	2.1 CASEWORK MATERIALS AND MISCELLANEOUS ACCESSORIES
	A. Wood Particleboard: #45 per AWI standard, composed of wood chips, medium density, made with high waterproof resin binders of grade to suit application; sanded faces, located as follows:

	2.2 MANUFACTURERS - PLASTIC LAMINATE
	A. Wilsonart.
	B. Substitutions: Under provisions of Division 1 - General Requirements.

	2.3 LAMINATE MATERIAL – CASEWORK
	A. Plastic Laminate: NEMA LD 3-1985, GP 50 Grade, .050-inch thick, General Purpose quality; All doors, drawers, etc. Color, pattern, and surface texture as selected by Architect. Assume 2 possible color selections.
	B. Plastic Laminate Backing Sheet: LD 3 BK-20; .020-inch-thick Backing Sheet grade, smooth surface finish, undecorated plastic laminate (all concealed locations).
	C. Cabinet Liner: CL 20 grade, .020 inch thick, all interior casework surfaces.

	2.4 ACCESSORIES
	A. Adhesive:  FS MMM-A-130 contact adhesive, Type recommended by AWI and laminate manufacturer to suit application.
	B. Fasteners:  Size and type to suit application.
	C. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; finish in concealed locations and finish in exposed locations.
	D. Edging:  3mm PVC.
	E. Concealed Joint Fasteners:  Threaded steel.

	2.5 HARDWARE
	A. Shelf Standards: Stanley #1805 aluminum mortise mounted; size as appropriate per application.
	B. Shelf Clips: Stanley CD1806 steel, bright zinc plated.
	C. Drawer Slides: Blum BS426A (full extension), size as required.
	D. Hinges: 5 Knuckle, institutional type, wrought steel, powder coated, 2 per door under 36” high, 3 per door over 36” high., quantity per door as recommended by manufacturer.
	E. Pulls: Stanley 4484, US26D; 4" wire pull.   Color to be selected by Architect.
	F. Door Catches:  2, Top and bottom.

	2.6 FABRICATION
	A. Shop assemble casework for delivery to site in units easily handled and to permit passage through building openings.
	B. Cap exposed plastic laminate finish edges with material of same finish and pattern.
	C. Door and Drawer Fronts:  3/4 inch thick; overlay style.
	D. When necessary to cut and fit on site, provide materials with ample allowance for cutting.  Provide trim for scribing and site cutting.
	E. Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes.  Fit corners and joints hairline; secure with concealed fasteners.  Slightly bevel arrises.  Locate counter butt joints minimum 2 feet from sink cut-outs.
	F. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
	G. Provide cut-outs for plumbing fixtures, fixtures and fittings.  Verify locations of cut-outs from on-site dimensions.  Seal contact surfaces of cut edges.
	H. All plastic laminate countertops to have 1-1/2" edge unless noted.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify adequacy of backing and support framing.

	3.2 INSTALLATION
	A. Set and secure casework in place; rigid, plumb, and level.
	B. Use fixture attachments in concealed locations for wall mounted components.
	C. Use concealed joint fasteners to align and secure adjoining cabinet units and counter tops.
	D. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch.  Do not use additional overlay trim for this purpose.
	E. Secure cabinet and counter bases to floor using appropriate angles and anchorages.

	3.3 ADJUSTING
	A. Adjust work under provisions of Division 1 – General Requirements.
	B. Adjust moving or operating parts to function smoothly and correctly.

	3.4 CLEANING
	A. Clean work under provisions of Division 1 – General Requirements.
	B. Clean casework, counters, shelves, hardware, fittings and fixtures.
	END OF SECTION



	066116 Solid Surfacing Fabrications
	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:
	B. Related Sections

	1.3 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.4 SUBMITTALS
	A. Product Data: Indicate Product description including solid surface sheets, sinks, bowls and illustrating full range of standard colors, fabrication information and compliance with specified performance requirements. Submit Product data with resistance to list of chemicals.
	B. Shop Drawings: Submit Shop Drawings for work of this Section in accordance with Section 01 30 00. Indicate plans, sections, dimensions, component sizes, edge details, thermosetting requirements, fabrication details, attachment provisions, sizes of furring, blocking, including concealed blocking and coordination requirements with adjacent work. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap dispensers, waste receptacles and other items installed in solid surface.
	C. Coordination Drawings: Submit coordination drawings indicating plumbing and miscellaneous steel work indicating locations of wall rated or non-rated, blocking requirements, locations and recessed wall items and similar items.
	D. Samples: Submit samples in accordance with Section 01 30 00. Submit minimum 6" x 6" samples. Cut sample and seam together for representation of inconspicuous seam. Indicate full range of color and pattern variation. Approved samples will be retained as standards for work.

	1.5 CLOSEOUT SUBMITTALS
	A. Operational and Maintenance Data:

	1.6 QUALITY ASSURANCE
	A. Qualifications:

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Delivery and Acceptance Requirements: Deliver no components to Project site until areas are ready for installation.
	B. Storage and Handling Requirements:

	1.8 WARRANTY
	A. Manufacturer Warranty: Provide manufacturer’s standard warranty for material only for period of 10 years against defects and/or deficiencies in accordance with General Conditions of the Contract. Promptly correct any defects or deficiencies which become apparent within warranty period, to satisfaction of Architect and at no expense to Owner.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturer List: Products of following manufacturers are acceptable subject to conformance to requirements of Drawings, Schedules and Specifications:
	B. Substitution Limitations: This Specification is based on Corian® Products. Comparable Products from manufacturers listed herein will be accepted provided they meet requirements of this Specification.

	2.2 MATERIALS
	A. Performance Design Criteria:
	B. Solid Surface Material: ½” thick. Color to be selected by Architect.
	C. Non-porous, homogeneous material maintaining the same composition throughout the part with a composition of acrylic polymer, aluminum trihydrate filler and pigment; not coated, laminated or of composite construction; meeting following criteria:
	D. Flammability: Class 1 and A when tested to UL 723.
	E. Adhesive for Bonding to Other Products: One component silicone to ASTM C920.
	F. Sealant: A standard mildew-resistant, FDA/UL® recognized silicone color matched sealant or clear silicone sealants.
	G. Sink/Bowl Mounting Hardware: Manufacturer's approved bowl clips, brass inserts and fasteners for attachment of undermount sinks/bowls.

	2.3 COMPONENTS
	A. Counter Perimeter Frame: Ensure 1/2" thick, moisture resistant cores for counter tops in wet areas having sinks or lavatories are 3/4" thick exterior grade plywood with waterproof adhesive, Fir or Poplar plywood, veneer core only.
	B. Fabrication:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:
	B. Evaluation and Assessment: Commencement of work implies acceptance of previously completed work.

	3.2 INSTALLATION
	A. Install components plumb, level, rigid, scribed to adjacent finishes in accordance with reviewed Shop Drawings and Product installation details.
	B. Fabricate field joints using manufacturer's recommended adhesive, with joints being inconspicuous in finished work. Exposed joints/seams are not permitted. Keep components and hands clean when making joints. Reinforce field joints as specified herein. Cut and finish component edges with clean, sharp returns.
	C. Route radii and contours to template. Anchor securely to base component or other supports. Align adjacent components and form seams to comply with manufacturer’s written recommendations using adhesive in color to match work. Carefully dress joints smooth, remove surface scratches and clean entire surface.
	D. Install countertops with no more than 1/8" sag, bow or other variation from a straight line.
	E. Adhere undermount/submount/bevel mount sinks/bowls to countertops using manufacturer's recommended adhesive and mounting hardware.
	F. Seal between wall and components with joint sealant as specified herein and in Section 07 92 00, as applicable.
	G. Provide backsplashes and end splashes as indicated on Drawings. Adhere to countertops using a standard color-coordinated silicone sealant. Adhere applied sidesplashes to countertops using a standard color-matched silicone sealant. Provide coved backsplashes and sidesplashes at walls and adjacent millwork. Fabricate radius cove at intersection of counters with backsplashes to dimensions shown on reviewed Shop Drawings. Adhere to countertops using manufacturer’s standard color-coordinated joint adhesive.
	H. Keep components and hands clean during installation. Remove adhesives, sealants and other stains. Ensure components are clean on date of Substantial Completion of the Work.
	I. Coordinate connections of plumbing fixtures with Division 22 Mechanical. Make plumbing connections to sinks in accordance with Division 22 Mechanical.

	3.3 REPAIR
	A. Repair minor imperfections and cracked seams and replace areas of severely damaged surfaces in accordance with manufacturer’s “Technical Bulletins”.

	3.4 SITE QUALITY CONTROL
	A. Non-Conforming Work: Replace damaged work which cannot be satisfactorily repaired, restored or cleaned, to satisfaction of Architect at no cost to Owner.

	3.5 CLEANING
	A. Clean work under provisions of Division 1 – General Requirements.
	B. Clean surfaces in accordance with manufacturer’s “Care and Maintenance Instructions”.

	3.6 PROTECTION
	A. Provide protective coverings to prevent physical damage or staining following installation for duration of Project.
	B. Protect surfaces from damage until date of Substantial Completion of the Work.
	END OF SECTION



	072130 Thermal 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:

	1.3 SUBMITTALS
	A. Submit under provisions of Division 1 – General Requirements.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store and handle products to site under provisions of Division 1 - General Requirements.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Certainteed:  Product - Unfaced sound attenuating batt insulation.
	B. Substitutions: Under provisions of Division 1 - General Requirements.

	2.2 MATERIALS
	A. Sound Attenuating Batt Insulation: ASTM C665; preformed glass fiber batt roll type; unfaced.
	B. Nails or Staples:  Steel wire; electroplated; type and size to suit application.
	C. Support Wire Fasteners: Galvanized rigid wire with pointed ends.
	D. Tape: Mesh reinforced; 2 inch wide.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install insulation in accordance with insulation manufacturer's instructions.
	B. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
	C. Tape, seal butt ends lapped flanges and tears or cuts in membrane.

	3.2 SHEDULES
	A. Interior Walls (Acoustical): 3-1/2" thick; unfaced; 16" wide.
	END OF SECTION



	075310 Single Ply Roofing - Fully Adhered
	PART 1   GENERAL
	1.1 SECTION INCLUDES
	A. Section includes insulation, Adhered EPDM membrane roofing system, base flashings, and counter-flashings at mechanical units, curbs & pipe penetrations.
	B. Roof insulation and Cover board (insulated).
	C. Related Sections:

	1.2 REFERENCES
	A. American Society for Testing and Materials:
	B. Factory Mutual System:
	C. National Roofing Contractors Association:
	D. Underwriters Laboratories Inc.:
	E. Roofing Terminology:  Refer to the following publications for definitions of roofing work related terms used in this Section:
	F. Sheet Metal Terminology and Techniques:  SMACNA “Architectural Sheet Metal Manual.”

	1.3 DESIGN CRITERIA
	A. General:  Installed roofing membrane systems shall remain watertight; and resist specified wind uplift pressures, thermally induced movement, and exposure to weather without failure.
	B. Material Compatibility:  Roofing materials shall be compatible with one another under conditions of service and application required, as demonstrated by roofing system manufacturer based on testing and field experience.
	C. Installer shall comply with current code requirements based on authority having jurisdiction.
	D. Wind Uplift Performance:  Roofing system shall be identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist wind uplift pressure calculated in accordance with ASCE 7, version ASCE 7-16.
	E. Fire-Test-Response Characteristics:  Provide roofing materials with the fire-test-response characteristics indicated as determined by testing identical products per test method below by UL, FMG, or another testing and inspecting agency acceptable to authorities having jurisdiction.  Materials shall be identified with appropriate markings of applicable testing and inspecting agency.

	1.4 SUBMITTALS
	A. Product Data:  Manufacturer’s data sheets for each product to be provided.
	B. Detail Drawings:  Provide roofing system plans, elevations, sections, details, and details of attachment to other Work, including:
	C. Verification Samples:  Provide for each product specified.
	D. Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is approved, authorized, or licensed by manufacturer to install roofing system.
	E. Maintenance Data:  Refer to Johns Manville’s latest published documents on www.JM.com.
	F. Guarantees:  Provide manufacturer’s current guarantee specimen.
	G. Prior to roofing system installation, roofing sub-contractor shall provide a copy of the Guarantee Application Confirmation document issued by Johns Manville Roofing Systems indicating that the project has been reviewed for eligibility to receive the specified guarantee and registered.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Qualified manufacturer that has UL listing for roofing system identical to that used for this Project.
	B. Installer Qualifications:  Qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and is eligible to receive the specified manufacturer's guarantee.
	C. Source Limitations: All components to be provided by a single manufacturer or approved for use for this specific project by the roofing membrane manufacturer and fully covered by the roofing warranty.
	D. Perform Work in accordance with NRCA Roofing and Waterproofing Manual.

	1.6 PRE-INSTALLATION MEETINGS
	A. Division 1 - Administrative Requirements and Pre-installation meetings.
	B. Convene minimum two weeks prior to commencing Work of this section.
	C. Review preparation and installation procedures and coordinating and scheduling required with related work.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, and directions for storage.
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer.
	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.  Comply with insulation manufacturer's written instructions for handling, storing, and protecting during installation.
	D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.

	1.8 REGULATORY REQUIREMENTS
	A. Conform to applicable code for roof assembly fire hazard requirements.
	B. UL 790: Class A Fire Hazard Classification.

	1.9 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when current and forecasted weather conditions permit roofing system to be installed in accordance with manufacturer's written instructions and guarantee requirements.
	B. Do not apply roofing membrane during inclement weather or temperatures unacceptable to roofing manufacturer.
	C. Do not apply roofing membrane to damp or frozen deck surface.
	D. Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed during same day.

	1.10 guaranteeS
	A. Provide manufacturer's system guarantee equal to Johns Manville's Peak Advantage No Dollar Limit Roofing System Guarantee.
	B. Provide a complete system warranty including 80 mph wind speed rating.
	C. Pro-rated System Warranties shall not be accepted.
	D. Evidence of the Manufacturer’s warranty reserve shall be included as part of the project submittals for review and approval.
	E. Installer’s Guarantee:  Submit roofing Installer's guarantee, including all components of roofing system for the following guarantee period:
	F. Existing Guarantees: Guarantees on existing building elements should not be affected by scope of work.


	PART 2   PRODUCTS
	2.1 Manufacturers:
	A. Johns Manville Commercial Roofing (Basis of Design)
	B. Firestone Building Products Co.:
	C. Carlisle SynTec Systems:
	D. Or Approved Equal.

	2.2 Ethylene Propylene Diene Monomer Roofing Membrane - EPDM
	A. Non-reinforced uniform, flexible sheet made from Ethylene Propylene Diene Monomer, ASTM D 4637, Type I.  Basis of design: JM EPDM NR and JM EPDM NR FIT SYSTEMS; Thickness (minimum): 60 mils (1.5 mm), Exposed Face Color:  Black.

	2.3 AUXILIARY Roofing Materials
	A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing.
	B. Sheet Flashing:  Manufacturer's sheet flashing of same material, type, reinforcement, thickness, and color as sheet membrane.  Basis of design:  JM EPDM Peel & Stick Flashing
	C. Primer Material: Manufacturer’s standard synthetic-rubber polymer primer.  Basis of design: JM EPDM Tape Primer Plus JM EPDM Tape Primer Plus (Low VOC) JM Single Ply Membrane Primer (low VOC)
	D. Liquid Applied Flashing: Manufacturer’s single ply liquid and fabric reinforced flashing system created with a fleece polyester scrim and a two-component polyurethane based liquid applied flashing material, consisting of a liquid resin and a curing agent. Basis of design: JM SP Liquid Flashing Resin and JM SP Liquid Flashing Scrim
	E. Liquid Applied Flashing Primer: Manufacturer’s single ply liquid flashing primer. Basis of design: JM Single Ply Membrane Primer (Low VOC), JM SP Liquid Flashing Concrete Primer, or JM SP Liquid Flashing Metal and Wood Primer
	F. Seaming Material:  Manufacturer's standard 3-inch- (75-mm-) 6-inch- (150-mm-) wide minimum, butyl splice tape with release film.  Basis of design:  JM EPDM Seam Tape Plus
	G. Bonding Adhesive:  Manufacturer's standard solvent-based bonding adhesive for membrane, and solvent-based bonding adhesive for base flashings. Basis of design: JM All Season Sprayable Bonding Adhesive
	H. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or aluminum bars, with anchors.  Basis of design: JM Termination Systems
	I. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening membrane to substrate, and acceptable to membrane roofing system manufacturer.  Basis of design: High Load Fasteners and Plates
	J. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, termination reglets, T-joint cover, cover strips, sealants and other accessories.  Basis of design:  JM EPDM/PVC Pourable Sealer, JM One-Part Pourable Sealer, JM EPDM  Peel & Stick Inside/Outside Corners, JM EPDM  Peel & Stick Pipe Boots, JM EPDM  Peel & Stick Pourable Sealer Pockets, JM EPDM  Peel & Stick Sealing Strip, JM EPDM  Peel & Stick T-Joint Patch, JM EPDM  Protective Stone Mat, JM EPDM Reinforced Termination Strip with Tape (RTS),  JM EPDM 10” RPS (Reinforced Perimeter Strip), JM EPDM Pre-Taped Curb Flashing, JM Single Ply LVOC Caulk, JM Weathered Membrane Cleaner, and JM Single Ply Sealing Mastic

	2.4 EDGE METAL Components
	A. Expansion Joints: Provide factory fabricated weatherproof, exterior covers for expansion joint openings consisting of flexible rubber membrane, supported by a closed cell foam to form flexible bellows, with two metal flanges, adhesively and mechanically combined to the bellows by a bifurcation process.  Provide product manufactured and marketed by single-source membrane supplier that is included in the No Dollar Limit guarantee.  Basis of design: Expand-O-Flash
	B. Coping System:  Manufacturer’s factory fabricated coping consisting of a base piece and a snap-on cap.  Provide product manufactured and marketed by single-source membrane supplier that is included in the No Dollar Limit guarantee.  Basis of design:  Presto-Lock Coping
	C. Fascia System:  Manufacturer’s factory fabricated fascia consisting of a base piece and a snap-on cover.  Provide product manufactured and marketed by single-source membrane supplier that is included in the No Dollar Limit guarantee.  Basis of design: Presto-Tite Fascia (Single Ply Systems)
	D. Metal/Membrane Flashing: Specially designed and manufactured flashing for sealing and waterproofing. JM EPDM Metal/Membrane Flashing

	2.5 WALKWAYS
	A. Flexible Walkways:  Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured walkway pads sourced from membrane roofing system manufacturer.  Basis of design: JM EPDM Peel & Stick Walkpads

	2.6 Cover board
	A. High-Density Polyisocyanurate: ASTM C 1289, Type II, Class 4, Grade 1, High-density Polyisocyanurate technology bonded in-line to inorganic coated glass facers with greater than 80 lbs. of compressive strength.  Basis of design: ProtectoR HD

	2.7 ROOF INSULATION
	A. General:  Preformed roof insulation boards that comply with requirements and referenced standards, selected from manufacturer's standard sizes and of thicknesses indicated.
	B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class 1, Grade 2 (20 psi), Basis of design: ENRGY 3

	2.8 Tapered insulation
	A. Tapered Insulation:  ASTM C 1289, Type II, Class 1 , Grade 2 (20 psi) , provide factory-tapered insulation boards fabricated to slope of 1/8 inch per 12 inches (1:96), unless otherwise indicated.  Basis of design: Tapered ENRGY 3
	B. Tapered insulation board on flat structure as indicated on drawings, and special perimeter treatment as noted on drawings.
	C. Provide overlay or underlay crickets at min. twice (2x) running roof slope or 1/4”/1'-0" for crickets and/or 1/8”/1'-0", 1/4”/1'-0" or 1/2”/1’-0” tapered material for drain sumps as indicated on drawings.
	D. Slope roof drain sumps at 1/2"/1'-0" typical, 4’-0” x 4’-0” (1” drop).  With elongated sumps where indicated use 4’ of 1/4"/1'-0" tapered, or 8’ of 1/8”/1’-0” tapered for a total drop of 1” in sumps, typical.

	2.9 INSULATION ACCESSORIES
	A. General:  Roof insulation accessories recommended by insulation manufacturer for intended use and compatible with membrane roofing.
	B. Provide factory preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated. Basis of design: DiamondBack Pre-Cut Crickets, DiamondBack Pre-Cut Miters or Tapered Fesco Edge Strip
	C. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and furnished by roofing system manufacturer. Basis of design: UltraFast Fasteners and Plates
	D. Urethane Adhesive:  Manufacturer’s two component polyurethane adhesive formulated to adhere insulation to substrate.  Basis of design: JM Two-Part Urethane Insulation Adhesive (UIA)
	E. Wood Nailer Strips:  Comply with requirements in Division 06 Section "Miscellaneous Rough Carpentry."

	2.10 ROOFING ACCESSORIES
	A. Sealants: As recommended by membrane manufacturer.
	B. Roof Drains and Drainage Strainers: Replace all existing roof drains with retrofit drains.
	C. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing system manufacturer.


	PART 3   EXECUTION
	3.1 EXAMINATION
	A. Verify that roof openings and penetrations are in place and set and braced and that roof drains are securely clamped in place.
	B. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	C. Concrete Decks:
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean and remove from substrate sharp projections, dust, debris, moisture, and other substances detrimental to roofing installation in accordance with roofing system manufacturer's written instructions.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction.
	C. If applicable, prime surface of deck with asphalt primer at a rate recommended by roofing manufacturer and allow primer to dry.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 Re-roof Preparation
	A. Remove all roofing membrane, surfacing, coverboards, insulation, fasteners, asphalt, pitch, adhesives, etc.
	B. Tear out all base flashings, counterflashings, pitch pans, pipe flashings, vents and like components necessary for application of new membrane.
	C. Remove abandoned equipment curbs, skylights, smoke hatches, and penetrations.
	D. Raise (disconnect by licensed craftsmen, if necessary) all HVAC units and other equipment supported by curbs to conform with the following:
	E. Immediately remove all debris from roof surface.  Demolished roof system may not be stored on the roof surface.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.4 INSULATION INSTALLATION
	A. Coordinate installation of roof system components so insulation and cover board are not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with roofing system manufacturer's written instructions for installation of roof insulation and cover board.
	C. Install tapered insulation under area of roofing to conform to slopes indicated.
	D. Install insulation boards with long joints in a continuous straight line. Joints should be staggered between rows, abutting edges and ends per manufacturer’s written instructions.  Fill gaps exceeding 1/4 inch (6 mm) with like material.
	E. Install 2 or more layers with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in each direction.
	F. Trim surface of insulation boards where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	G. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.
	H. Adhered Insulation:  Adhere each layer of insulation to substrate as follows:
	I. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.5 Cover board installation
	A. Coordinate installing membrane roofing system components so cover board is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with membrane roofing system manufacturer's written instructions for installing roof cover board.
	C. Install cover board with long joints in a continuous straight line. Joints should be staggered between rows, abutting edges and ends per manufacturer’s written instructions.  Fill gaps exceeding 1/4 inch (6 mm) with cover board.
	D. Trim surface of cover board where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	E. Adhered Cover Board:  Adhere cover board to substrate as follows:
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.6 ROOFING MEMBRANE INSTALLATION, GENERAL
	A. Install roofing membrane in accordance with roofing system manufacturer's written instructions, applicable recommendations of the roofing manufacturer and requirements in this Section.
	B. Cooperate with testing and inspecting agencies engaged or required to perform services for installing roofing system.
	C. Coordinate installing roofing system so insulation and other components of the roofing membrane system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is imminent.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.7 ADHERED ROOFING MEMBRANE INSTALLATION
	A. Install roofing membrane over area to receive roofing in accordance with membrane roofing system manufacturer's written instructions.
	B. Accurately align roofing membrane and maintain uniform side and end laps of minimum dimensions required by manufacturer.  Stagger end laps.
	C. Bonding Adhesive:  Apply solvent-based bonding adhesive to substrate and underside of roofing membrane at rate required by manufacturer and allow to partially dry before installing roofing membrane.  Do not apply bonding adhesive to splice area of roofing membrane.
	D. Mechanically fasten roofing membrane securely at terminations, penetrations, and perimeter of roofing.
	E. Apply roofing membrane with side laps shingled with slope of roof deck where possible.
	F. Field Fabricated Seam Installation:  Clean and prime both faces of splice areas, apply splice tape, and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.  Apply lap sealant and seal exposed edges of roofing membrane terminations.
	G. Tape to Tape Installation: Align membrane for appropriate overlap, remove release liners and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.
	H. Tape to Standard Sheet Installation: Align membrane for appropriate overlap, clean and prime non-taped face of splice area, remove release liners and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.
	I. Spread sealant or mastic bed over deck drain flange at deck drains and securely seal roofing membrane in place with clamping ring.
	J. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.8 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories and adhere to substrates in accordance with membrane roofing system manufacturer's written instructions.
	B. Apply solvent-based bonding adhesive at required rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing.
	C. Apply single ply liquid applied flashing system per manufacturer’s written instructions.
	D. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	E. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.
	F. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	3.9 WALKWAY INSTALLATION
	A. Flexible Walkways:  Install walkway products in locations indicated.  Adhere walkway products to substrate with compatible adhesive according to roofing system manufacturer's written instructions.

	3.10 FIELD QUALITY CONTROL
	A. Final Roof Inspection:  Arrange for roofing system manufacturer's Registered Roof Observer (RRO) to inspect roofing installation on completion and submit report to Architect.
	B. Repair or remove and replace components of roofing system where test results or inspections indicate that they do not comply with specified requirements.
	C. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.11 PROTECTION AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period.
	B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and according to warranty requirements.



	075910 Preparation for Reroofing
	076200 Sheet Metal Flashing and Trim
	078443 Joint Firestopping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. American Society for Testing and Materials:
	B. Factory Mutual:  FM - Fire Hazard Classifications.
	C. Underwriters Laboratories:
	D. Warnock Hersey:  WH - Certification Listings.

	1.3 DEFINITION
	A. Firestopping (Firesafing):  A sealing or stuffing material or assembly placed in spaces between building materials to arrest the movement of smoke, heat, gases, or fire through wall or floor openings.

	1.4 SYSTEM DESCRIPTION
	A. Firestopping Materials:  ASTM E119 and ASTM E814 to achieve a fire rating as noted on Drawings.
	B. Firestop all interruptions to fire rated assemblies, materials and components.

	1.5 SUBMITTALS
	A. Submit under provisions of Division 1 - General Requirements: Submittals.
	B. Product Data:  Provide data on product characteristics, performance and limitation criteria.
	C. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.
	D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing the products specified in this section with minimum three years’ experience.
	B. Applicator: Company specializing in performing the work of this section with minimum three years’ experience.

	1.7 REGULATORY REQUIREMENTS
	A. Conform to applicable code for fire resistance ratings and surface burning characteristics.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Do not apply materials when temperature of substrate material and ambient air is below 60 degrees F.
	B. Maintain this minimum temperature before, during, and for 3 days after installation of materials.
	C. Provide ventilation in areas to receive solvent cured materials.


	PART 2 -  PRODUCTS
	2.1 FIRE-SAFING SYSTEM
	A. Manufacturers:
	B. Products:

	2.2 ACCESSORIES
	A. Primer:  Type recommended by firestopping manufacturer for specific substrate surfaces.
	B. Installation Accessories: Galvanized steel safing impaling clips and other devices required to position and retain materials in place.
	C. Water: Clean and potable.

	2.3 FINISHES
	A. Thermafiber Safing: Regular color, unfaced.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify openings are ready to receive the work of this section.

	3.2 PREPARATION
	A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter which may affect bond of firestopping material.
	B. Remove incompatible materials which may affect bond.

	3.3 APPLICATION - SAFING INSULATION
	A. Safing insulation to be nominal 4" thick; install safing insulation recessed a minimum of 1" from the surface of the assembly.  Provide minimum 1" thick layer of fill material (Firecode Compound).
	B. Cut safing ½" wider than opening to ensure compression fit.  Friction fit in the safe-off area to be protected.
	C. For poke-through penetrations, install safing insulation in opening.  Compress or install on wire hangers in all floor slab openings, to seal completely around telephone cables, ducts, piping or other utilities.

	3.4 APPLICATION - FIRECODE COMPOUND
	A. Mix compound in accordance with manufacturer’s instructions.
	B. Apply compound to a minimum of 1-inch thickness on top of safing insulation.  Ensure that compound is in contact with all surfaces and that entire opening is filled with safing and compound.
	C. For poke-through penetrations, trowel compound and work into penetrating opening.

	3.5 CLEANING
	A. Clean Work under provisions of Division 1 - General Requirements: Final Cleaning.

	3.6 PROTECTION OF FINISHED WORK
	A. Protect adjacent surfaces from damage by material installation.



	079000 Joint Sealers
	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:
	B. Related Sections:

	1.3 REFERENCES
	A. ASTM C790 - Use of Latex Sealing Compounds.
	B. ASTM C804 - Use of Solvent-Release Type Sealants.
	C. ASTM C834 - Latex Sealing Compounds.
	D. ASTM C919 - Use of Sealants in Acoustical Applications.
	E. ASTM C920 - Elastomeric Joint Sealants.
	F. ASTM D1056 - Flexible Cellular Materials - Sponge or Expanded Rubber.
	G. ASTM D1565 - Flexible Cellular Materials - Vinyl Chloride Polymers and Copolymers (Open-Cell Foam).
	H. SWRI (Sealant, Waterproofing and Restoration Institute) - Sealant and Caulking Guide Specification.

	1.4 SUBMITTALS
	A. Submit under provisions of Division 1 - General Requirements.
	B. Product Data:  Provide data indicating sealant chemical characteristics, performance criteria, substrate preparation, limitations, and color availability.
	C. Samples:  Submit two samples, illustrating sealant colors for selection.
	D. Manufacturer's Installation Instructions:  Indicate special procedures, surface preparation, and perimeter conditions requiring special attention.

	1.5 QUALITY ASSURANCE
	A. Perform work in accordance with sealant manufacturer's requirements for preparation of surfaces and material installation instructions.
	B. Maintain one copy of each document on site.

	1.6 QUALIFICATIONS
	A. Manufacturer:  Company specializing in manufacturing the products specified in this section with minimum three years documented experience.
	B. Applicator:  Company specializing in performing the work of this section with minimum three years documented experience and approved by manufacturer.

	1.7 ENVIRONMENTAL REQUIREMENTS
	A. Maintain temperature and humidity recommended by the sealant manufacturer during and after installation.

	1.8 COORDINATION
	A. Coordinate work under provisions of Division 1 - General Requirements.
	B. Coordinate the work with all sections referencing this section.

	1.9 WARRANTY
	A. Provide five year warranty under provisions of Division 1 - General Requirements.
	B. Warranty:  Include coverage for installed sealants and accessories which fail to achieve air tight seal, water tight seal, and exhibit loss of adhesion or cohesion, or do not cure.


	PART 2 -  PRODUCTS
	2.1 SEALANTS
	2.2 ACCESSORIES
	A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.
	B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer; compatible with joint forming materials.
	C. Joint Backing:  ASTM D1056; round, closed foam rod; oversized 30 to 50 percent larger than joint width.
	D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit application.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that substrate surfaces and joint openings are ready to receive work.
	B. Verify that joint backing and release tapes are compatible with sealant.

	3.2 PREPARATION
	A. Remove loose materials and foreign matter which might impair adhesion of sealant.
	B. Clean and prime joints in accordance with manufacturer's instructions.
	C. Perform preparation in accordance with manufacturer's instructions.
	D. Protect elements surrounding the work of this section from damage or disfiguration.

	3.3 INSTALLATION
	A. Install sealant in accordance with manufacturer's instructions.
	B. Measure joint dimensions and size materials to achieve required 2:1 width/depth ratios.
	C. Install joint backing to achieve a neck dimension no greater than 1/3 of the joint width.
	D. Install bond breaker where joint backing is not used.
	E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.
	F. Apply sealant within recommended application temperature ranges.  Consult manufacturer when sealant cannot be applied within these temperature ranges.
	G. Tool joints concave.

	3.4 CLEANING
	A. Clean work under provisions of Division 1 - General Requirements.
	B. Clean adjacent soiled surfaces.

	3.5 PROTECTION OF FINISHED WORK
	A. Protect finished installation under provisions of Division 1 - General Requirements.
	B. Protect sealants until cured.
	END OF SECTION



	080671 Door Hardware Schedule
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section references specification sections relating to commercial door hardware for the following:
	B. Commercial door hardware includes, but is not necessarily limited to, the following:
	C. Related Sections:
	D. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	E. Standards: Reference Related Sections for requirements regarding compliance with applicable industry standards.

	1.3 SUBMITTALS
	A. Product Data: Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, operational descriptions and finishes.
	B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of door hardware.
	C. Keying Schedule: Prepared under the supervision of the Owner, separate schedule detailing final keying instructions for locksets and cylinders in writing. Include keying system explanation, door numbers, key set symbols, hardware set numbers and special instructions. Owner to approve submitted keying schedule prior to the ordering of permanent cylinders.
	D. Product Test Reports:  Indicating compliance with cycle testing requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified independent testing agency.
	E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for each item comprising the complete door hardware installation in quantity as required in Division 01, Closeout Submittals. The manual to include the name, address, and contact information of the manufacturers providing the hardware and their nearest service representatives. The final copies delivered after completion of the installation test to include "as built" modifications made during installation, checkout, and acceptance.
	F. Warranties and Maintenance: Special warranties and maintenance agreements specified in the Related Sections.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware delivered to Project site. Do not store electronic access control hardware, software or accessories at Project site without prior authorization.
	B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and related accessories directly to Owner via registered mail or overnight package service. Instructions for delivery to the Owner shall be established at the "Keying Conference".

	1.5 WARRANTY
	A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under requirements of the Contract Documents.

	1.6 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Refer to “PART 3 – EXECUTION” for required specification sections.


	PART 3 -  EXECUTION
	3.1 DOOR HARDWARE SETS
	A. The door hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brought to the attention of the architect with corrections made prior to the bidding process. Omitted items not included in a hardware set should be scheduled with the appropriate additional hardware required for proper application and functionality.
	B. Products listed in the hardware sets shall be supplied by and in accordance with the requirements described in the specification section as noted for each item.
	C. Manufacturer’s Abbreviations:



	081120 Standard Steel Frames
	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:
	B. Related Sections:

	1.3 REFERENCES
	A. ASTM American National Standards Institute:
	B. American Society for Testing and Materials:
	C. DHI - Door Hardware Institute:  The Installation of Commercial Steel Doors and Steel Frames, Insulated Steel Doors in Wood Frames and Builder's Hardware.

	1.4 SUBMITTALS
	A. Product Data:  Indicate frame configuration, anchor types and spacings, location of cut�outs for hardware, reinforcement.
	B. Shop Drawings:  Indicate frame elevations and sections, reinforcement, materials, gages, and finishes.
	C. Manufacturer's Installation Instructions:  Indicate special installation instructions.
	D. Manufacturer's Certificate:  Certify that Products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Conform to requirements of ANSI/SDI�100 and ANSI A117.1.

	1.6 QUALIFICATIONS
	A. Manufacturer:  Company specializing in manufacturing the Products specified in this section with minimum three years documented experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver frames cardboard wrapped, crated, palletized or otherwise protected during transit and site storage.
	B. Inspect frames upon delivery for damage. Minor damages may be repaired provided refinished items are equal in all respects to new work and accepted by the Architect. Otherwise remove and replace damaged items.

	1.8 FIELD MEASUREMENTS
	A. Verify that field measurements are as indicated on shop drawings.

	1.9 COORDINATION
	A. Coordinate the work with frame opening construction, door and hardware installation.


	PART 2 -  PRODUCTS
	2.1 STANDARD STEEL FRAMES
	A. Acceptable manufacturers providing the products supplied comply with this specification:
	B. Materials:

	2.2 FABRICATION
	A. General
	B. Frames:
	C. Frame Anchors:
	D. Preparation for Hardware:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that opening sizes and tolerances are acceptable.

	3.2 FRAME INSTALLATION
	A. Surface Cleaning of Joints:  Set all frames in accordance with ANSI-A250.11, ANSI/SDI-100 and manufacturer=s instructions.
	B. Coordinate with masonry wall construction for anchor placement.
	C. Set welded frames in position prior to beginning partition work. Brace frames until permanent anchors are set.
	D. Set anchors for frames as work progresses. Install anchors at hinge and strike levels.
	E. Use temporary setting spreaders at all locations. Use intermediate spreaders to assure proper door clearances and header braces for grouted frames.
	F. Install frames in prepared openings in concrete and masonry walls using countersunk bolts and expansion shields.

	3.3 ERECTION TOLERANCES
	A. General:  Maximum Diagonal Distortion: 1/16 inch measured with straight edges, crossed corner to corner.

	3.4 ADJUSTMENT AND CLEANING
	A. Remove dirt and excess sealants, mortar or glazing compounds from exposed surfaces.
	B. Adjust moving parts for smooth operation. Use shims if necessary, to allow for proper closing.
	C. Fill all dents, holes, etc. with metal filler. Sand smooth and flush with adjacent surfaces - Reprime/paint to match finish.


	END OF SECTION 081120

	082110 Wood Doors
	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:
	B. Related Sections:

	1.3 REFERENCES
	A. ANSI/HPMA HP - Hardwood and Decorative Plywood.
	B. ASTM E413 - Classification for Determination of Sound Transmission Class.
	C. AWI - Quality Standards of the Architectural Woodwork Institute.
	D. NFPA 80 - Fire doors and windows.
	E. UL 10B Fire tests of door accessories.
	F. Warnock Hersey - Certification listings for fire doors.

	1.4 SUBMITTALS
	A. Submit under provisions of Division 1 - General Requirements.
	B. Shop Drawings:  Illustrate door opening criteria, elevations, sizes, types, swings, undercuts required, identify cutouts for hardware, glazing, etc.
	C. Product Data:  Indicate door core materials and construction; veneer species, type and characteristics; and factory machining criteria.
	D. Samples:  Submit two samples of door veneer, 4 x 4 inch in size illustrating wood grain, stain color, and sheen.
	E. Manufacturer's Installation Instructions:  Indicate special installation instructions.

	1.5 QUALITY ASSURANCE
	A. Perform work in accordance with AWI Quality Standard Section 1300, Premium Grade.
	B. Finish doors in accordance with AWI Quality Standard Section 1500.

	1.6 QUALIFICATIONS
	A. Manufacturer:  Company specializing in manufacturing the Products specified in this section with minimum three years documented experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, protect, and handle products to site under provisions of Division 1 - General Requirements.
	B. Package, deliver, and store doors in accordance with AWI Section 1300.
	C. Protect doors with resilient packaging sealed with heat shrunk plastic.  Do not store in damp or wet areas; or in areas where sunlight might bleach veneer.  Seal top and bottom edges if stored more than one week.  Break seal on-site to permit ventilation.

	1.8 FIELD MEASUREMENTS
	A. Verify that field measurements are as indicated on shop drawings.

	1.9 COORDINATION
	A. Coordinate work under provisions of Division 1 - General Requirements.
	B. Coordinate the work with door opening construction, door frame and door hardware installation.

	1.10 WARRANTY
	A. Provide warranty under provisions of Division 1 - General Requirements.
	B. Include lifetime warranty coverage for delamination of veneer, warping beyond specified installation tolerances, defective materials, and telegraphing core construction.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Acceptable manufacturers providing the products supplied comply with this specification:

	2.2 DOOR TYPES
	A. Flush Interior Doors: 1-3/4" thick; solid core and hollow core construction; rated and non-rated.
	B. Flush Interior Doors with Glazing: 1-3/4” thick; solid core construction with factory cut openings as per Drawings, rated and non-rated.

	2.3 DOOR CONSTRUCTION
	A. Solid non-rated and fire rated core:  AWI Section 1300.

	2.4 DOOR FACING
	A. A. Veneer Facing:  AWI Custom quality premium white birch, rotary sliced; pre-finished from manufacturer’s standard selection to be selected by Architect.

	2.5 ADHESIVE
	A. Facing Adhesive:  Type II - water resistant.

	2.6 FABRICATION
	A. Fabricate non-rated doors in accordance with AWI Quality Standards requirements.
	B. Fabricate fire rated doors in accordance with AWI Quality Standards and to UL requirements.  Attach fire rating label to door.
	C. Provide lock blocks at lock edge and top of door for closer and hardware reinforcement.
	D. Vertical Exposed Edge of Stiles:  Of same species as veneer facing.  Hardwood for transparent finish facing.
	E. Fit door edge trim to edge of stiles after applying veneer facing.
	F. Bond edge banding to cores.
	G. Factory machine doors for finish hardware in accordance with hardware requirements and dimensions.  Do not machine for surface hardware. Coordinate paragraphs in this article with Joint-Sealant Schedule in Part 3.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that opening sizes and tolerances are acceptable.
	B. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or alignment.

	3.2 INSTALLATION
	A. Install doors in accordance with AWI Quality Standards.
	B. Trim door width by cutting equally on both jamb edges.
	C. Trim door height by cutting bottom edges to a maximum of 3/4 inch.
	D. Pilot drill screw and bolt holes.
	E. Machine cut for hardware.  Core for handsets and cylinders.
	F. Coordinate installation of doors with installation of frames.

	3.3 TOLERANCES
	A. Conform to AWI requirements for fit and clearance tolerances.
	B. Conform to AWI Section 1300 requirements for maximum diagonal distortion.

	3.4 ADJUSTING
	A. Adjust work under provisions of Division 1 - General Requirements.
	B. Adjust door for smooth and balanced door movement.

	3.5 3.5 SCHEDULE
	A. See Drawings.


	END OF SECTION

	084113 Aluminum Framed Entrances and Storefronts
	084413 Glazed Aluminum Curtainwalls
	087100 Door Hardware
	088000 Glazing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. ANSI/ASTM E330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.
	B. ANSI Z97.1 - Safety Performance Specifications and Methods of Test for Safety Glazing Used in Buildings.
	C. ASTM C1036 - Flat Glass.
	D. ASTM C1048 - Heat-Treated Flat Glass - Kind HS, Kind FT Coated and Uncoated Glass.
	E. FGMA - Glazing Manual.
	F. FGMA - Sealant Manual.
	G. FS TT-S-001657 - Sealing Compound, Single Component, Butyl Rubber Based, Solvent Release Type.
	H. FS TT-S-00230 - Sealing Compounds, Synthetic-Rubber Base, Single Component, Chemically Curing.
	I. FS TT-S-01543 - Sealing Compound, Silicone Rubber Base.
	J. Laminators Safety Glass Association - Standards Manual.

	1.3 PERFORMANCE REQUIREMENTS
	A. Glass and glazing materials of this Section shall provide continuity of building enclosure vapor and air barrier:
	B. In conjunction with materials described in Section 07900.
	C. Maintain continuous air and vapor barrier throughout glazed assembly from glass pane to heel bead of glazing sealant.
	D. Size glass to withstand dead loads and positive and negative live loads acting normal to plane of glass as calculated in accordance with applicable code in accordance with ANSI/ASTM E330.
	E. Limit glass deflection to 1/200 or flexure limit of glass with full recovery of glazing materials, whichever is less.

	1.4 SUBMITTALS
	A. Submit under provisions of Division 1 - General Requirements.
	B. Product Data on Glass Types Specified:  Provide structural, physical and environmental characteristics, size limitations, special handling or installation requirements.
	C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental characteristics, limitations, special application requirements. Identify available colors.
	D. Manufacturer's Installation Instructions:  Indicate special precautions required.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with FGMA Glazing Manual FGMA Sealant Manual for glazing installation methods.

	1.6 ENVIRONMENTAL REQUIREMENTS
	A. Do not install glazing when ambient temperature is less than 50 degrees F.
	B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing compounds.

	1.7 FIELD MEASUREMENTS
	A. Verify that field measurements are as indicated on shop Drawings.

	1.8 COORDINATION
	A. Coordinate Work under provisions of Division 1 - General Requirements.
	B. Coordinate the Work with glazing frames, wall openings, and perimeter air and vapor seal to adjacent Work.

	1.9 WARRANTY
	A. Provide five-year manufacturer's warranty under provisions of Division 1 - General Requirements.
	B. Warranty:  Include coverage for reflective coating on mirrors and replacement of same.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS - FLAT GLASS MATERIALS
	A. Vitro Architectural Glass.
	B. General Glass International (interior sidelights)
	C. Substitutions: Under provisions of Division 1 - General Requirements.

	2.2 FLAT GLASS MATERIALS
	A. Insulated Glass: ASTM E774 and ASTM E773; Solarban 60 Solar Control Low-E; double pane with glass elastomer edge seal; outer pane of clear glass and interior pane of clear glass; purge interior space with dry hermetic air; total unit thickness of 1" minimum; Type G-1.
	B. Insulated Spandrel Glass: double pane with glass elastomer edge seal; purge interior space with dry hermetic air; total unit thickness of 1" minimum; Type G-2
	C. Safety Glass: Clear, fully tempered with horizontal tempering conforming to ANSI Z97.1; 1/4 inch thick; Type G-3.
	D. Safety Glass: One-way vision panel, fully tempered with horizontal tempering conforming to ANSI Z97.1; 1/4 inch thick; Type G-4.

	2.3 GLAZING COMPOUNDS
	A. Acrylic Sealant:  FS TT-S-00230, Type II, Class A; single component; cured Shore A hardness of 15- 25 non-bleeding color as selected.

	2.4 GLAZING ACCESSORIES
	A. Setting Blocks: Neoprene 80 - 90 Shore A durometer hardness, length of 0.1 inch for each square foot of glazing or minimum 4 inch x width of glazing rabbet space minus 1/16 inch x height to suit glazing method and pane weight and area.
	B. Spacer Shims:  Neoprene 50 - 60 Shore A durometer hardness, minimum 3 inch long x one half the height of the glazing stop x thickness to suit application, self adhesive on one face.
	C. Glazing Clips:  Manufacturer's standard type.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify prepared openings under provisions of Division 1 - General Requirements.
	B. Verify that openings for glazing are correctly sized and within tolerance.
	C. Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and ready to receive glazing.

	3.2 PREPARATION
	A. Clean contact surfaces with solvent and wipe dry.
	B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
	C. Prime surfaces scheduled to receive sealant.

	3.3 INTERIOR - DRY METHOD (TAPE AND TAPE)
	A. Cut glazing tape to length and set against permanent stops, projecting 1/16 inch above sight line.
	B. Place setting blocks at 1/4 points with edge block no more than 6 inches from corners.
	C. Rest glazing on setting blocks and push against tape for full contact at perimeter of pane or unit.
	D. Place glazing tape on free perimeter of glazing in same manner described above.
	E. Install removable stop without displacement of tape.  Exert pressure on tape for full continuous contact.
	F. Knife trim protruding tape.

	3.4 EXTERIOR - WET/DRY METHOD
	A. Cut glazing tape to length and set against permanent stops, 3/16 inch below sight line.  Seal corners by butting tape and dabbing with sealant.
	B. Apply heel bead of sealant along intersection of permanent stop with frame ensuring full perimeter seal between glass and frame to complete the continuity of the air and vapor seal.
	C. Place setting blocks at 1/4 points with edge block no more than 6 inches from corner.
	D. Rest glazing on setting blocks and push against tape and heel bead of seanant with sufficient pressure to attain full contact at perimeter of pane or glass unit.
	E. Install removable stops, with spacer strips inserted between glazing and applied stops, 1/4 inch below sight line.
	F. Fill gap between glazing stop with sealant to depth equal to bite of grame on glazing, but not more than 3/8 inch below sight line.
	G. Apply cap bead of sealant along void between the stop and the glazing, to uniform line, flush with sight line.  Tool or wipe sealant surface smooth.

	3.5 CLEANING
	A. Clean work under provisions of Division 1 - General Requirements.
	B. Remove glazing materials from finish surfaces.
	C. Remove labels after work is complete.

	3.6 PROTECTION OF FINISHED WORK
	A. Protect finished Work under provisions of Division 1 - General Requirements.
	B. After installation, mark pane with an 'X' by using removable plastic tape or paste.



	092600 Gypsum Board Systems
	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:
	B. Related Sections:

	1.3 REFERENCES
	A. ASTM C36 - Gypsum Wallboard.
	B. ASTM C475 - Joint Treatment Materials for Gypsum Wallboard Construction.
	C. ASTM C630 - Water Resistant Gypsum Backing Board.

	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with ASTM C840 and GA-600.

	1.5 QUALIFICATIONS
	A. Applicator:  Company specializing in performing the work of this section with minimum 3 years documented experience.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS – GYPSUM BOARD SYSTEM
	A. Georgia-Pacific Gypsum Products.
	B. USG Corporation.
	C. Quiet Rock.
	D. Substitutions: Under provisions of Division 1 - General Requirements.

	2.2 GYPSUM BOARD MATERIALS
	A. Standard Gypsum Board: ASTM C36, 5/8” thick, maximum permissible length, ends square cut, tapered edges.
	B. Fire Rated Gypsum Board:  ASTM C36, 5/8” thick, Type ‘X’; maximum permissible length; ends square cut, tapered edges.

	2.3 FRAMING MATERIALS
	A. Studs and Tracks - Interior Partitions:   ASTM C645; galvanized sheet steel, 3-5/8", 20 gage thick, C shape with knurled faces.
	B. Vertical Slide Clip: Galvanized sheet steel, 12 gage thick.
	C. Fasteners:  ASTM C514.
	D. Anchorage to Substrate:  Tie wire, nails, screws and other metal supports, of type and size to suit application; to rigidly secure materials in place.
	E. Adhesive:  ASTM C557.

	2.4 ACCESSORIES
	A. Corner Beads:  Metal.
	B. Joint Materials:  ASTM C475; reinforcing tape, joint compound, adhesive, and water.
	C. Fasteners:  ASTM C1002.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify site conditions.
	B. Verify that site conditions are ready to receive work and opening dimensions are as  indicated on shop drawings.

	3.2 GYPSUM BOARD INSTALLATION
	A. Install gypsum board in accordance with GA-201, GA-216 and GA-600.
	B. Erect single layer standard gypsum board in most economical direction, with ends and edges occurring over firm bearing.  At rated partitions, install in accordance with approved assembly.
	C. Use screws when fastening gypsum board to wood stud or framing.
	D. Place corner beads at external corners.  Use longest practical length.  Place edge trim where gypsum board abuts dissimilar materials.
	E. Remove and redo defective work.
	F. Install 5/8” thick gypsum fire rated gypsum wallboard as indicated on Drawings.

	3.3 JOINT TREATMENT
	A. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to receive finishes.
	B. Feather coats onto adjoining surfaces so that camber is maximum 1/32 inch.
	C. Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic tile.

	3.4 METAL STUD INSTALLATION
	A. Install studs in accordance with ASTM C754, and manufacturer's instructions.
	B. Metal Stud Spacing:  16 inches and 24 inches on center, as indicated on drawings.
	C. Door Opening Framing:  Install double studs at door frame jambs.  Install stud tracks on each side of opening, at frame head height, and between studs and adjacent studs.
	D. Blocking: Screw fire retardant treated wood blocking and steel channels to studs.  Install blocking for support of wall cabinets, hardware, and other items.

	3.5 TOLERANCES
	Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet in any direction.
	END OF SECTION



	093000 Ceramic Tile
	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:
	B. Related Sections:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces.
	C. Samples for Initial Selection:  For each type of tile and grout indicated.  Include Samples of accessories involving color selection.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile manufacturer and Installer.
	C. Product Certificates:  For each type of product, signed by product manufacturer.
	D. Material Test Reports:  For each tile-setting and -grouting product.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.6 QUALITY ASSURANCE
	A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or producer.
	B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from one manufacturer and each aggregate from one source or producer.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  Comply with requirements in ANSI A137.1 for labeling tile packages.
	B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.
	C. Store aggregates where grading and other required characteristics can be maintained, and contamination can be avoided.
	D. Store liquid materials in unopened containers and protected from freezing.
	E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before setting tile.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Environmental Limitations:  Do not install tile until construction in spaces is complete and ambient temperature and humidity conditions are maintained at the levels indicated in referenced standards and manufacturer's written instructions.
	B. Do not install adhesives in an unventilated environment.


	PART 2 -  PRODUCTS
	2.1 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1 for types, compositions, and other characteristics indicated.
	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCA installation methods specified in tile installation schedules, and other requirements specified.
	C. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and package so tile units taken from one package show same range in colors as those taken from other packages and match approved Samples.
	D. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard with manufacturer unless otherwise indicated.
	E. Factory-Applied Temporary Protective Coating:  Where indicated under tile type, protect exposed surfaces of tile against adherence of mortar and grout by precoating with continuous film of petroleum paraffin wax, applied hot.  Do not coat unexposed tile surfaces.

	2.2 TILE PRODUCTS
	A. Ceramic mosaic floor tile
	B. Ceramic modular wall tile

	2.3 THRESHOLDS
	A. General:  Fabricate to sizes and profiles indicated or required to provide transition between adjacent floor finishes.
	B. Marble Thresholds:  ASTM C 503, with a minimum abrasion resistance of 10 per ASTM C 1353 or ASTM C 241 and with honed finish.

	2.4 PRIMER
	A. Multi Bonding Primer (MBP) by Custom Building Products or approved equal for use over existing wall tile to remain.

	2.5 TILE BACKING PANELS
	A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325, in maximum lengths available to minimize end-to-end butt joints.

	2.6 CRACK ISOLATION MEMBRANE
	A. General:  Manufacturer's standard product that complies with ANSI A118.12 for standard performance and is recommended by the manufacturer for the application indicated.  Include reinforcement and accessories recommended by manufacturer.

	2.7 SETTING MATERIALS
	A. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4.

	2.8 GROUT MATERIALS
	A. Sanded Grout:  ANSI A118.6, and CRD C-621 - ‘Hydromet’ Portland cement grout with colorfast pigments and high strength aggregates as manufactured by Bostik (tile floors and base).  Colors as selected by Architect.
	B. Unsanded Grout:   ANSI A118.6 - ‘Hydromet’ dry tile grout of Portland cement, ground quartz and colorfast pigments and high strength aggregates as manufactured by Bostik or approved equal (tile walls).  Colors as selected by Architect.

	2.9 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Metal Edge Strips:  Angle or L-shape, height to match tile and setting-bed thickness, metallic or combination of metal and PVC or neoprene base, designed specifically for flooring applications; stainless-steel, ASTM A 666, 300 Series exposed-edge material.
	C. Temporary Protective Coating: Either product indicated below that is formulated to protect exposed surfaces of tile against adherence of mortar and grout; compatible with tile, mortar, and grout products; and easily removable after grouting is completed without damaging grout or tile.
	D. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers.
	E. Grout Sealer:  Manufacturer's standard product for sealing grout joints and that does not change color or appearance of grout.

	2.10 MIXING MORTARS AND GROUT
	A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
	B. Add materials, water, and additives in accurate proportions.
	C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of installed tile.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with adhesives or thin-set mortar with trowelable leveling and patching compound specifically recommended by tile-setting material manufacturer.
	B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) toward drains.
	C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and packaged so tile units taken from one package show same range of colors as those taken from other packages and match approved Samples.  If not factory blended, either return to manufacturer or blend tiles at Project site before installing.
	D. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of temporary protective coating, taking care not to coat unexposed tile surfaces.

	3.3 TILE INSTALLATION
	A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods specified in tile installation schedules.  Comply with parts of the ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in TCA installation methods, specified in tile installation schedules, and apply to types of setting and grouting materials used.
	B. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint alignments.
	C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so plates, collars, or covers overlap tile.
	D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges.
	E. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and center tile fields in both directions in each space or on each wall area.  Lay out tile work to minimize the use of pieces that are less than half of a tile.  Provide uniform joint widths unless otherwise indicated.
	F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths:
	G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated.
	H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated.  Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles.
	I. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless otherwise indicated.
	J. Metal Edge Strips:  Install where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with top of tile.
	K. Grout Sealer:  Apply grout sealer to grout joints according to grout-sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove excess sealer and sealer from tile faces by wiping with soft cloth.

	3.4 TILE BACKING PANEL INSTALLATION
	A. Install cementitious backer units and treat joints according to ANSI A108.11 and manufacturer's written instructions for type of application indicated. Use latex-portland cement mortar for bonding material unless otherwise directed in manufacturer's written instructions.

	3.5 CRACK ISOLATION MEMBRANE INSTALLATION
	A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written instructions to produce membrane of uniform thickness and bonded securely to substrate.
	B. Do not install tile or setting materials over crack isolation membrane until membrane has cured.

	3.6 CLEANING AND PROTECTING
	A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
	B. Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral protective cleaner to completed tile walls and floors.
	C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
	D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from tile surfaces.



	095110 Suspended Acoustic Ceilings
	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:
	B. System Description: Suspension system to rigidly secure acoustical ceiling system including integral mechanical and electrical components with maximum deflection of 1/360.

	1.3 REFERENCES
	A. ASTM C635 - Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.
	B. ASTM C636 - Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels.
	C. ASTM E1264 - Classification of Acoustical Ceiling Products.
	D. Ceilings and Interior Systems Contractors Association (CISCA) - Acoustical Ceilings:  Use and Practice.

	1.4 SUBMITTALS
	A. Submit under provisions of Division 1 - General Requirements.
	B. Product Data:  Provide data on metal grid system components and acoustical units.
	C. Samples:  Submit two samples full size illustrating material and finish of acoustical units.
	D. Samples:  Submit two samples each, of suspension system main runner, cross runner, and edge trim.
	E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions requiring special attention.

	1.5 QUALIFICATIONS
	A. Grid Manufacturer:  Company specializing in manufacturing the products specified in this section with minimum three years documented experience.
	B. Acoustical Unit Manufacturer:  Company specializing in manufacturing the products specified in this section with minimum three years documented experience.

	1.6 REGULATORY REQUIREMENTS
	A. Conform to applicable codes for combustibility requirements for materials.

	1.7 ENVIRONMENTAL REQUIREMENTS
	A. Maintain uniform temperature of minimum 60 degrees F and maximum humidity of 40 percent prior to, during, and after acoustical unit installation.

	1.8 SEQUENCING
	A. Sequence work under the provisions of Division 1 - General Requirements.
	B. Sequence work to ensure acoustical ceilings are not installed until building is enclosed, sufficient heat is provided, dust generating activities have terminated, and overhead work is completed, tested, and approved.
	C. Install acoustical units after interior wet work is dry.

	1.9 EXTRA MATERIALS
	A. Furnish under provisions of Division 1 - General Requirements.
	B. Provide two unopened boxes of each tile to Owner.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Armstrong Contract Interiors
	B. Substitutions: Under provisions of Division 1 - General Requirements.

	2.2 SUSPENSION SYSTEM MATERIALS
	A. Non-fire Rated Grid:  ASTM C635, intermediate duty; exposed T; components die cut and interlocking; hot dipped galvanized.  Product: Prelude 15/16" T-bar grid suspension system.
	B. Grid Finish: Prelude 15/16" Grid – White.
	C. Accessories:  Stabilizer bars, hold-down clips, splices, edge and moldings required for suspended grid system.
	D. Support Channels and Hangers: Hot dipped galvanized; size and type to suit application and ceiling system flatness requirement specified.

	2.3 ACOUSTICAL UNIT MATERIALS
	A. Acoustical Tile - Armstrong Angled Tegular Dune; conforming to the following:

	2.4 ACCESSORIES
	A. Touch-up Paint:  Type and color to match acoustical and grid units.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify site conditions under provisions of Division 1 - General Requirements.
	B. Verify that layout of hangers will not interfere with other work.

	3.2 INSTALLATION - LAY-IN GRID SUSPENSION SYSTEM
	A. Install suspension system in accordance with ASTM C636 and manufacturer’s instructions and as supplemented in this section.
	B. Install system capable of supporting imposed loads to a deflection of 1/360 maximum.
	C. Locate system on room axis according to reflected ceiling plan.
	D. Install after major above ceiling work is complete.  Coordinate the location of hangers with other work.
	E. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of face plane of adjacent members.
	F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest affected hangers and related carrying channels to span the extra distance.
	G. Do not support components on main runners or cross runners if weight causes total dead load to exceed deflection capability.
	H. Do not eccentrically load system or produce rotation of runners.
	I. Install edge molding at intersection of ceiling and vertical surfaces, using longest practical lengths.  Miter corners.  Provide edge moldings at junctions with other interruptions.

	3.3 INSTALLATION - ACOUSTICAL UNITS
	A. Install acoustical units in accordance with manufacturer's instructions.
	B. Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance and function.
	C. Lay directional patterned units one way with pattern parallel to room axis.  Fit border trim neatly against abutting surfaces.
	D. Install units after above ceiling work is complete.
	E. Install acoustical units level, in uniform plane, and free from twist, warp and dents.
	F. Cut tile to fit irregular grid and perimeter edge trim.  Field rabbet tile edge.  Double cut and field paint exposed edges of tegular units.

	3.4 ERECTION TOLERANCES
	A. Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet.
	B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees


	END OF SECTION

	096513 Resilient Base
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more than 90 deg F.

	1.3 PROJECT CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F or more than 95 deg F, in spaces to receive resilient products during the following time periods:
	B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.
	C. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 RESILIENT BASE
	A. Resilient Base
	B. Resilient Base Standard:  ASTM F 1861.
	C. Minimum Thickness: 0.125 inch (3.2 mm).
	D. Height: 6 inches (152.4 mm).
	E. Lengths: Cut lengths 48 inches (1219 mm) long or coils in manufacturer's standard length.
	F. Outside Corners:  Job formed or preformed.
	G. Inside Corners:  Job formed.
	H. Finish:  As selected by Architect from manufacturer's full range.
	I. Colors and Patterns: Match existing.

	2.2 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient products.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and remove bumps and ridges to produce a uniform and smooth substrate.
	C. Do not install resilient products until they are same temperature as the space where they are to be installed.
	D. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.

	3.4 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.
	B. Perform the following operations immediately after completing resilient product installation:
	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from resilient stair treads before applying liquid floor polish.
	E. Cover resilient products until Substantial Completion.



	096813 Carpet Tile
	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.  Carpet tile placed with glue-down method and accessories.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For each of the following products and for each color and texture required.  Label each Sample with manufacturer's name, material description, color, pattern, and designation indicated on Drawings and in schedules.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Comply with CRI 104.

	1.6 FIELD CONDITIONS
	A. Comply with CRI 104 for temperature, humidity, and ventilation limitations.
	B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity conditions are maintained at occupancy levels during the remainder of the construction period.
	C. Do not install carpet over concrete slabs until slabs have cured and are sufficiently dry to bond with adhesive and concrete slabs have pH range recommended by carpet tile manufacturer.


	PART 2 -  PRODUCTS
	2.1 CARPET TILE
	A. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	B. Color:  As selected by Architect from manufacturer's full range.
	C. Size:  24 by 24 inches.

	2.2 INSTALLATION ACCESSORIES
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based formulation provided or recommended by carpet tile manufacturer.
	B. Adhesives:  Water-resistant, mildew-resistant, non-staining, pressure-sensitive type to suit products and subfloor conditions indicated, that complies with flammability requirements for installed carpet tile and is recommended by carpet tile manufacturer for releasable installation.
	C. Metal Edge/Transition Strips:  Extruded aluminum with mill finish of profile and width shown, of height required to protect exposed edge of carpet, and of maximum lengths to minimize running joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for maximum moisture content, alkalinity range, installation tolerances, and other conditions affecting carpet tile performance.  Examine carpet tile for type, color, pattern, and potential defects.
	B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710 and the following:

	3.2 PREPARATION
	A. General:  Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with carpet tile manufacturer's written installation instructions for preparing substrates indicated to receive carpet tile installation.
	B. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill cracks, holes, depressions, and protrusions in substrates.  Fill or level cracks, holes and depressions 1/8 inch (3 mm) wide or wider and protrusions more than 1/32 inch (0.8 mm) unless more stringent requirements are required by manufacturer's written instructions.
	C. Remove coatings, including curing compounds, and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using solvents.  Use mechanical methods recommended in writing by carpet tile manufacturer.
	D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile.

	3.3 INSTALLATION
	A. General:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile manufacturer's written installation instructions.
	B. Installation Method: As recommended in writing by carpet tile manufacturer.
	C. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut edges as recommended by carpet tile manufacturer.
	D. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable flanges, alcoves, and similar openings.
	E. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking device.
	F. Stagger joints of carpet tiles so carpet tile grid is offset from access flooring panel grid.  Do not fill seams of access flooring panels with carpet adhesive; keep seams free of adhesive.

	3.4 CLEANING AND PROTECTION
	A. Perform the following operations immediately after installing carpet tile:
	B. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor Installations."
	C. Protect carpet tile against damage from construction operations and placement of equipment and fixtures during the remainder of construction period.  Use protection methods indicated or recommended in writing by carpet tile manufacturer.
	END OF SECTION



	099000 Paints and Coatings
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 REFERENCES
	A. ASTM D16 - Definitions of Terms Relating to Paint, Varnish, Lacquer, and Related Products.
	B. Conform to ASTM D16 for interpretation of terms used in this Section.

	1.3 SUBMITTALS
	A. Product Data:  Provide data on all finishing products and special coatings.
	B. Samples:  Submit samples illustrating range of colors and textures available for each surface finishing product scheduled.
	C. Manufacturer's Instructions:  Indicate special surface preparation procedures and substrate conditions requiring special attention.
	D. Manufacturer’s Safety Data Sheet (MSDS) for each product used.Retain Sections in subparagraphs below that contain requirements Contractor might expect to find in this Section but are specified in other Sections.

	1.4 QUALITY ASSURANCE
	A. Single Source
	B. Coordination of Work
	C. Manufacturer:  Company specializing in manufacturing the products specified in this section with minimum three years documented experience.
	D. Applicator:  Company specializing in performing the work of this section with minimum years documented experience and where applicable, approved by manufacturer.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, protect and handle products to site.
	B. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
	C. Container label to include manufacturer's name, type of paint, brand name, lot number, brand code, coverage, surface preparation, drying time, cleanup requirements, color designation, and instructions for mixing and reducing.
	D. Store paint materials at minimum ambient temperature of 45 degrees F and a maximum of 90 degrees F, in ventilated area, and as required by manufacturer's instructions.

	1.6 ENVIRONMENTAL REQUIREMENTS
	A. Ambient temperature range for installation varies among manufacturers.  Consult manufacturers for recommendations and revise first paragraph below to suit Project.
	B. Do not apply materials when surface and ambient temperatures are outside the temperature ranges required by the paint product manufacturer.
	C. Do not apply exterior coatings during rain or snow, or when relative humidity is outside the humidity ranges required by the paint product manufacturer.
	D. Minimum Application Temperatures for Latex Paints:  45 degrees F for interiors; 50 degrees F for exterior, unless required otherwise by manufacturer's instructions.
	E. Minimum Application Temperature for Varnish Finishes:  65 degrees F for interior or exterior, unless required otherwise by manufacturer's instructions.
	F. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

	1.7 EXTRA MATERIALS
	A. Provide 1 unopened gallon of each color, type, and surface texture to Owner.
	B. Label each container with color, type, texture, and room locations, in addition to the manufacturer's label.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Sherwin Williams
	B. Benjamin Moore
	C. PPG
	D. Or approved equal

	2.2 MATERIALS
	A. Coatings:  Ready mixed, except field catalyzed coatings. Process pigments to a soft  paste consistency, capable of being readily and uniformly dispersed to a homogeneous coating; good flow and brushing properties; capable of drying or curing free of streaks or sags.
	B. Accessory Materials:  Linseed oil, shellac, turpentine, paint thinners and other materials not specifically indicated but required to achieve the finishes specified, of commercial quality.

	2.3 FINISHES
	A. Refer to schedule at end of section for surface finish schedule.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify site conditions.
	B. Verify that surfaces and substrate conditions are ready to receive work as instructed by    the product manufacturer.
	C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that may potentially affect proper application.
	D. Test shop applied primer for compatibility with subsequent cover materials.
	E. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes unless moisture content of surfaces is below the following maximums:

	3.2 PREPARATION
	A. Remove electrical plates, hardware, light fixture trim, escutcheons, and fittings prior to preparing surfaces or finishing.
	B. Correct defects and clean surfaces which affect work of this section.
	C. Seal with shellac and seal marks which may bleed through surface finishes.
	D. Impervious Surfaces:  Remove mildew by scrubbing with solution of tri-sodium phosphate and bleach.  Rinse with clean water and allow surface to dry.
	E. Gypsum Board Surfaces:  Fill minor defects with filler compound.  Spot prime defects after repair.
	F. Galvanized Surfaces:  Remove surface contamination and oils and wash with solvent. Apply coat of etching primer.
	G. Uncoated Steel and Iron Surfaces:  Remove grease, mill scale, weld splatter, dirt, and rust.  Where heavy coatings of scale are evident, remove by power tool wire brushing or sandblasting; clean by washing with solvent.  Apply a treatment of phosphoric acid solution, ensuring weld joints, bolts, and nuts are similarly cleaned.  Spot prime paint after repairs.
	H. Shop Primed Steel Surfaces:  Sand and scrape to remove loose primer and rust. Feather edges to make touch-up patches inconspicuous.  Clean surfaces with solvent. Prime bare steel surfaces.
	I. Clean and prepare all surfaces in accordance with manufacturer’s written specifications.

	3.3 APPLICATION
	A. Apply products in accordance with manufacturer's instructions.
	B. Do not apply finishes to surfaces that are not dry.
	C. Apply each coat to uniform finish.
	D. Apply each coat of paint slightly darker than preceding coat unless otherwise approved.
	E. Sand wood and metal lightly between coats to achieve required finish.
	F. Vacuum clean surfaces free of loose particles.  Use tack cloth just prior to applying next coat.
	G. Allow applied coat to dry before next coat is applied.
	H. Where clear finishes are required, tint fillers to match wood.  Work fillers into the grain before set.  Wipe excess from surface.
	I. Prime concealed surfaces of interior woodwork scheduled to receive stain or varnish finish with gloss varnish reduced 25 percent with mineral spirits.
	J. Prime concealed surfaces of interior and exterior woodwork with primer paint.
	K. Existing/new metal siding must be free of all surface contamination such as oil, grease,  loose paint, mill scale dirt, foreign matter, rust, mold, mildew, mortar and sealers to  assure  sound bonding.  Glossy surfaces of old paint films must be clean and dull before repainting.
	L. Check for compatibility by applying a test patch of the recommended coating system, approximately 2-3 square feet.  Allow to dry one week before testing adhesion per ASTM D3359.  If coating system is incompatible, complete removal is required per ASTM  D4259.Retain first paragraph below for resilient base with preformed corners; retain second paragraph for resilient base with job-formed corners.

	3.4 CLEANING AND PROTECTION
	A. Clean work.
	B. Collect waste material which may constitute a fire hazard, place in closed metal containers and remove daily from site.

	3.5 SCHEDULE - INTERIOR SURFACES
	A. Miscellaneous Wood – Painted:
	B. Steel - Unprimed:
	C. Steel - Primed:
	D. Gypsum Board:
	E. CMU:
	END OF SECTION



	104400 Signage
	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:
	B. Related Sections:

	1.3 SUBMITTALS
	A. Under provisions of Division 1 - General Requirements: Submittals.
	B. Shop Drawings: Indicate sign styles, lettering font, foreground and background colors, locations, and overall dimensions of each sign type.
	C. Samples: Submit two signs, 6 x 6 inch in size illustrating type, style, letter font and method of attachment.
	D. Manufacturer's Installation Instructions: Submit installation template and attachment devices.
	E. Colors: Provide sample chips of standard color options.

	1.4 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Package signs, labeled in name groups.
	B. Store adhesive attachment tape at ambient room temperatures.

	1.6 ENVIRONMENTAL REQUIREMENTS
	A. Do not install signs when ambient temperature is lower than recommended by manufacturer.
	B. Maintain this minimum temperature during and after installation of signs.

	1.7 STANDARDS
	A. Signage shall consist of room number and function to meet the requirements of the Americans with Disabilities Act - 1990 (ADA).


	PART 2 -  PRODUCTS
	2.1 INTERIOR SIGNS
	A. Manufacturers:

	2.2 GRAPHIC PROCESS
	A. All interior signs shall be carved type.
	B. Sign material shall be melamine plastic laminate, approximately 1/8" thick with contrasting core color.  The melamine shall be non-static, fire-retardant and self-extinguishing.  The plastic laminate is to be impervious to most acids, alkalies, alcohol, solvents, abrasives and boiling water.
	C. Size of letters and numbers shall be as follows:
	D. Copy Position: Left justified.
	E. Selections may be changed and are for bidding purposes only.

	2.3 SIGN SIZE
	A. General Support room function signs, 2½ " x length as required including number and name (i.e. A-01 - Storage Room, B-17 - Electrical Room, etc.).  Assume 15 for bidding purposes.
	B. Offices Sign size, 6" x 6" include room number and name.  Assume 25 for bidding purposes.
	C. Restroom signs shall be 8" x 8" with a 4" accessibility symbol, gender symbol and the verbal description placed directly below followed by Grade 2 Braille.  Assume 6 for bidding purposes.
	D. Corners: square.

	2.4 DIRECTIONAL SIGNS
	A. Directional signs to be 17" x 9" high; 1/16" lexan with 1-1/4" high lettering spaced ½".  Corners to have ½" radius.  Assume 4 lines of text with arrows for each sign.  Assume 4 for bidding purposes.

	2.5 ACCESSORIES
	A. Vinyl Tape Adhesive: Double sided tape, permanent adhesive and silicone adhesive as required.


	PART 3 -  EXECUTION
	3.1 INTERIOR SIGN INSTALLATION
	A. Install signs after doors and wall surfaces are finished, in locations as directed by Architect/Owner.
	B. Locate centerline of signs 5 feet above finished floor.
	C. Position sign 2 inches minimum from strike side of door; on door surface or adjacent wall, level.
	END OF SECTION



	108000 Toilet and Bath Accessories
	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:
	B. Related Sections:

	1.3 REFERENCES
	A. ANSI A117.1 - Safety Standards for the Handicapped.
	B. ASTM A123 - Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	C. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.
	D. ASTM A269 - Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
	E. ASTM A366 - Steel, Carbon, Cold-Rolled Sheet, Commercial Quality.
	F. ASTM B456 - Electrodeposited Coatings of Copper Plus Nickel Plus Chromium and Nickel Plus Chromium.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include the following:
	B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory required.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.7 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. A & J Washroom Accessories, Inc.
	B. Bobrick Washroom Equipment, Inc.
	C. Substitutions: Under provisions of Division 1 - General Requirements.

	2.2 MATERIALS
	A. Sheet Steel: ASTM A366.
	B. Stainless Steel Sheet:  ASTM A167, Type 304.
	C. Tubing:  ASTM A269, stainless steel.
	D. Adhesive:  Two component epoxy type, waterproof.
	E. Fasteners, Screws, and Bolts:  Hot dip galvanized, tamper-proof.
	F. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer for component and substrate.

	2.3 FABRICATION
	A. Weld and grind joints of fabricated components, smooth.
	B. Form exposed surfaces from single sheet of stock, free of joints.  Form surfaces flat without distortion.  Maintain surfaces without scratches or dents.
	C. Fabricate grab bars of tubing, free of visible joints, return to wall with end attachment flanges.  Form bar with minimum 1/2 inches clear of wall surface.  Knurl grip surfaces.
	D. Shop assemble components and package complete with anchors and fittings.
	E. Provide steel anchor plates, adapters, and anchor components for installation.

	2.4 KEYING
	A. Supply 3 keys for each accessory to Owner.
	B. Master key all accessories.

	2.5 FINISHES
	A. Galvanizing:  ASTM A123 to 1.25 oz/sq yd.  Galvanize ferrous metal and fastening devices.
	B. Shop Primed Ferrous Metals:  Pretreat and clean, spray apply one coat primer and bake.
	C. Chrome/Nickel Plating:  ASTM B456, Type SC 2 satin finish.
	D. Stainless Steel:  No. 4 satin luster finish.
	E. Back paint components where contact is made with building finishes to prevent electrolysis.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify site conditions under provisions of Division 1 - General Requirements.
	B. Verify that site conditions are ready to receive work and dimensions are as indicated on shop drawings and instructed by the manufacturer.
	C. Verify exact location of accessories for installation.
	D. Contractor to verify all quantities prior to ordering.

	3.2 PREPARATION
	A. Deliver inserts and rough-in frames to site for timely installation.
	B. Provide templates and rough-in measurements as required.

	3.3 INSTALLATION
	A. Install accessories in accordance with manufacturers' instructions and ANSI A117.1.
	B. Install plumb and level, securely and rigidly anchored to substrate.
	C. Install Basic Guard in accordance with manufacturer’s instructions.  Cut to fit 30" wide sink space.
	D. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested according to ASTM F 446.

	3.4 ADJUSTING AND CLEANING
	A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.
	B. Remove temporary labels and protective coatings.
	C. Clean and polish exposed surfaces according to manufacturer's written recommendations.

	3.5 SCHEDULE
	A. See Drawings for Accessory Schedule.
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