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SECTION 01 33 00

SUBMITTAL PROCEDURES

PART 1 GENERAL
1.1 DEFINITIONS
1.1.1 Submittal Descriptions (SD)

Submittals requirements are specified in the technical sections. Submittals
are identified by Submittal Description (SD) numbers and titles as follows:

SD-01 Preconstruction Submittals
Submittals which are required prior to or commencing work on site.
Certificates of insurance

Surety bonds

List of proposed Subcontractors

List of proposed products

Construction progress schedule

Network Analysis Schedule (NAS)

Submittal register

Schedule of prices or Earned Value Report
Health and safety plan

Work plan

Quality Control (QC) plan

Environmental protection plan

SD-02 Shop Drawings

Drawings, diagrams and schedules specifically prepared to illustrate some
portion of the work.

Diagrams and instructions from a manufacturer or fabricator for use in
producing the product and as aids to the Contractor for integrating the

product or system into the project.

Drawings prepared by or for the Contractor to show how multiple systems and
interdisciplinary work will be coordinated.

SD-03 Product Data
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Catalog cuts, illustrations, schedules, diagrams, performance charts,
instructions and brochures illustrating size, physical appearance and other
characteristics of materials, systems or equipment for some portion of the
work.

Samples of warranty language when the contract requires extended product
warranties.

SD-04 Samples

Fabricated or unfabricated physical examples of materials, equipment or
workmanship that illustrate functional and aesthetic characteristics of a
material or product and establish standards by which the work can be judged.

Color samples from the manufacturer's standard line (or custom color samples
if specified) to be used in selecting or approving colors for the project.

Field samples and mock-ups constructed on the project site establish
standards by which the ensuring work can be judged. Includes assemblies or
portions of assemblies which are to be incorporated into the project and
those which will be removed at conclusion of the work.

SD-05 Design Data

Design calculations, mix designs, analyses or other data pertaining to a part
of work.

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a material,
product or system identical to the material, product or system to be provided
has been tested in accord with specified requirements. Unless specified in
another section, testing must have been within three years of date of
contract award for the project.

Report which includes findings of a test required to be performed by the
Contractor on an actual portion of the work or prototype prepared for the

project before shipment to job site.

Report which includes finding of a test made at the job site or on sample
taken from the job site, on portion of work during or after installation.

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by responsible
officials of manufacturer of product, system or material attesting that the
product, system, or material meets specification requirements. Must be dated

after award of project contract and clearly name the project.

Document required of Contractor, or of a manufacturer, supplier, installer or
Subcontractor through Contractor. The document purpose is to further promote
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the orderly progression of a portion of the work by documenting procedures,
acceptability of methods, or personnel qualifications.

Confined space entry permits.

Text of posted operating instructions.

SD-08 Manufacturer's Instructions

Preprinted material describing installation of a product, system or material,
including special notices and (MSDS)concerning impedances, hazards and safety
precautions.

SD-10 Operation and Maintenance Data

Data that is furnished by the manufacturer, or the system provider, to the
equipment operating and maintenance personnel, including manufacturer's help
and product line documentation necessary to maintain and install equipment.
This data is needed by operating and maintenance personnel for the safe and

efficient operation, maintenance and repair of the item.

This data is intended to be incorporated in an operations and maintenance
manual or control system.

SD-11 Closeout Submittals

Documentation to record compliance with technical or administrative
requirements or to establish an administrative mechanism.

Submittals required for Guiding Principle Validation (GPV) or Third Party
Certification (TPC).

Special requirements necessary to properly close out a construction contract.
For example, Record Drawings and as-built drawings. Also, submittal
requirements necessary to properly close out a major phase of construction on
a multi-phase contract.
1.1.2 Approving Authority
Office or designated person authorized to approve submittal.
1.1.3 Work
As used in this section, on- and off-site construction required by contract
documents, including labor necessary to produce submittals, construction,
materials, products, equipment, and systems incorporated or to be
incorporated in such construction.

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation.
Submit the following in accordance with this section.

SD-01 Preconstruction Submittals

Submittal Register
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1.

3 SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

.3.1 Government Approved (G)

Government approval is required for extensions of design, critical
materials, deviations, equipment whose compatibility with the entire system
must be checked, and other items as designated by the Contracting Officer.
Within the terms of the Contract Clause SPECIFICATIONS AND DRAWINGS FOR
CONSTRUCTION, they are considered to be "shop drawings."

.4 PREPARATION
4.1 Transmittal Form

4.2 Source Drawings for Shop Drawings

The entire set of Source Drawing files (DWG) will not be provided to the
Contractor. Only those requested by the Contractor to prepare shop drawings
may be provided. Request the specific Drawing Number only for the

preparation of Shop Drawings. These drawings may only be provided after
award.
.4.2.1 Terms and Conditions

Data contained on these electronic files must not be used for any purpose
other than as a convenience in the preparation of construction data for the
referenced project. Any other use or reuse shall be at the sole risk of the
Contractor and without liability or legal exposure to the Government. The
Contractor must make no claim and waives to the fullest extent permitted by
law, any claim or cause of action of any nature against the Government, its
agents or sub consultants that may arise out of or in connection with the
use of these electronic files. The Contractor must, to the fullest extent
permitted by law, indemnify and hold the Government harmless against all
damages, liabilities or costs, including reasonable attorney's fees and
defense costs, arising out of or resulting from the use of these electronic
files.

These electronic Source Drawing files are not construction documents.
Differences may exist between the Source Drawing files and the corresponding
construction documents. The Government makes no representation regarding
the accuracy or completeness of the electronic Source Drawing files, nor
does it make representation to the compatibility of these files with the
Contractor hardware or software. 1In the event that a conflict arises
between the signed and sealed construction documents prepared by the
Government and the furnished Source Drawing files, the signed and sealed
construction documents govern. The Contractor is responsible for
determining if any conflict exists. Use of these Source Drawing files does
not relieve the Contractor of duty to fully comply with the contract
documents, including and without limitation, the need to check, confirm and
coordinate the work of all contractors for the project. If the Contractor
uses, duplicates or modifies these electronic Source Drawing files for use
in producing construction data related to this contract, remove all previous
indicia of ownership (seals, logos, signatures, initials and dates).
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1.4.3 Electronic File Format

Provide submittals in electronic format, with the exception of material
samples required for SD-04 Samples items. In addition to the electronic
submittal, provide three hard copies of the submittals. Compile the
submittal file as a single, complete document, to include the Transmittal
Form described within. Name the electronic submittal file specifically
according to its contents, coordinate the file naming convention with the
Contracting Officer. Electronic files must be of sufficient quality that
all information is legible. Electronic format shall be in PDF, unless
otherwise specified or directed by the Contracting Officer. Generate PDF
files from original documents with bookmarks so that the text included in
the PDF file is both searchable and can be copied. If documents are
scanned, Optical Character Resolution (OCR) routines are required. Index
and bookmark files exceeding 30 pages to allow efficient navigation of the
file. When required, the electronic file must include a valid electronic
signature, or scan of a signature.

Email electronic submittal documents fewer than 10MB to an email address as
directed by the Contracting Officer. Provide electronic documents over 10MB
on an optical disc, or through an electronic file sharing system such as the
AMRDEC SAFE Web Application located at the following website:
https://safe.amrdec.army.mil/safe/.

Provide hard copies of submittals when requested by the Contracting Officer.
Up to 6 additional hard copies of any submittal may be requested at the
discretion of the Contracting Officer, at no additional cost to the
Government.

1.5 QUANTITY OF SUBMITTALS

1.5.1 Number of Copies of SD-02 Shop Drawings
Submit six copies of submittals of shop drawings requiring review and
approval only by QC organization and seven copies of shop drawings requiring

review and approval by Contracting Officer.

1.5.2 Number of Copies of SD-03 Product Data and SD-08 Manufacturer's
Instructions

Submit in compliance with quantity requirements specified for shop drawings.
1.5.3 Number of Samples SD-04 Samples
a. Submit two samples, or two sets of samples showing range of variation,

of each required item. One approved sample or set of samples will be
retained by approving authority and one will be returned to Contractor.

b. Submit one sample panel or provide one sample installation where
directed. Include components listed in technical section or as
directed.

c. Submit one sample installation, where directed.

d. Submit one sample of non-solid materials.
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1.5.4 Number of Copies SD-05 Design Data and SD-07 Certificates
Submit in compliance with quantity requirements specified for shop drawings.

1.5.5 Number of Copies SD-06 Test Reports and SD-09 Manufacturer's Field
Reports

Submit in compliance with quantity and quality requirements specified for
shop drawings other than field test results that will be submitted with QC
reports.

1.5.6 Number of Copies of SD-10 Operation and Maintenance Data

Submit five copies of O&M Data to the Contracting Officer for review and
approval.

1.5.7 Number of Copies of SD-01 Preconstruction Submittals and SD-11
Closeout Submittals

Unless otherwise specified, submit three sets of administrative submittals.
1.6 VARIATIONS

Variations from contract requirements require both Designer of Record (DOR)
and Government approval pursuant to contract Clause FAR 52.236-21 and will
be considered where advantageous to Government.

1.6.1 Considering Variations

Discussion with Contracting Officer prior to submission, after consulting
with the DOR, will help ensure functional and quality requirements are met
and minimize rejections and re-submittals. When contemplating a variation
which results in lower cost, consider submission of the variation as a Value
Engineering Change Proposal (VECP).

Specifically point out variations from contract requirements in transmittal
letters. Failure to point out deviations may result in the Government
requiring rejection and removal of such work at no additional cost to the
Government.

1.6.2 Proposing Variations

When proposing variation, deliver written request to the Contracting
Officer, with documentation of the nature and features of the variation and
why the variation is desirable and beneficial to Government, including the
DOR's written analysis and approval. TIf lower cost is a benefit, also
include an estimate of the cost savings. In addition to documentation
required for variation, include the submittals required for the item.
Clearly mark the proposed variation in all documentation.

1.6.3 Warranting that Variations are Compatible
When delivering a variation for approval, Contractor, including its
Designer(s) of Record, warrants that this contract has been reviewed to

establish that the variation, if incorporated, will be compatible with other
elements of work.
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1.

6.4

Review Schedule is Modified

1.

In addition to normal submittal review period, a period of 10 working days
will be allowed for consideration by the Government of submittals with
variations.

.7 SUBMITTAL REGISTER

Prepare and maintain submittal register, as the work progresses. Do not
change data which is output in columns (c), (d), (e), and (f) as delivered
by Government; retain data which is output in columns (a), (g), (h), and (1)

as approved. A submittal register showing items of equipment and materials
for which submittals are required by the specifications is provided as an
attachment. This list may not be all inclusive and additional submittals
may be required. The Government will provide the initial submittal register
in electronic format with the following fields completed, to the extent that
will be required by the Government during subsequent usage.

Column (c): Lists specification section in which submittal is
required.
Column (d): Lists each submittal description (SD No. and type,

e.g. SD-02 Shop Drawings) required in each specification section.

Column (e): Lists one principal paragraph in specification section
where a material or product is specified. This listing is only to
facilitate locating submitted requirements. Do not consider
entries in column (e) as limiting project requirements.

Thereafter, the Contractor is to track all submittals by maintaining a
complete list, including completion of all data columns, including dates on
which submittals are received and returned by the Government.

.7.1 Use of Submittal Register

Submit submittal register. Submit with QC plan and project schedule.
Verify that all submittals required for project are listed and add missing
submittals. Coordinate and complete the following fields on the register
submitted with the QC plan and the project schedule:

Column (a) Activity Number: Activity number from the project
schedule.

Column (g) Contractor Submit Date: Scheduled date for approving
authority to receive submittals.

Column (h) Contractor Approval Date: Date Contractor needs
approval of submittal.

Column (i) Contractor Material: Date that Contractor needs
material delivered to Contractor control.

7.2 Contractor Use of Submittal Register
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Update the following fields in the Government-furnished submittal register
program or equivalent fields in program utilized by Contractor with each
submittal throughout contract.

Column (b) Transmittal Number: Contractor assigned list of
consecutive numbers.

Column (j) Action Code (k): Date of action used to record
Contractor's review when forwarding submittals to QC.

Column (1) List date of submittal transmission.
Column (g) List date approval received.
1.7.3 Approving Authority Use of Submittal Register

Update the following fields in the Government-furnished submittal register
program or equivalent fields in program utilized by Contractor.

Column (b) Transmittal Number: Contractor assigned list of
consecutive numbers.

Column (1) List date of submittal receipt.
Column (m) through (p) List Date related to review actions.
Column (qg) List date returned to Contractor.

1.7.4 Copies Delivered to the Government

Deliver one copy of submittal register updated by Contractor to Government
with each invoice request.

1.8 SCHEDULING

Schedule and submit concurrently submittals covering component items forming
a system or items that are interrelated. 1Include certifications to be
submitted with the pertinent drawings at the same time. No delay damages or
time extensions will be allowed for time lost in late submittals.

a. Coordinate scheduling, sequencing, preparing and processing of
submittals with performance of work so that work will not be delayed by
submittal processing. Allow for potential resubmittal of requirements.

b. Submittals called for by the contract documents will be listed on the
register. 1If a submittal is called for but does not pertain to the
contract work, the Contractor is to include the submittal in the
register and annotate it "N/A" with a brief explanation. Approval by
the Contracting Officer does not relieve the Contractor of supplying
submittals required by the contract documents but which have been
omitted from the register or marked "N/A."

c. Re-submit register and annotate monthly by the Contractor with actual

submission and approval dates. When all items on the register have
been fully approved, no further re-submittal is required.
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d. Carefully control procurement operations to ensure that each individual
submittal is made on or before the Contractor scheduled submittal date
shown on the approved "Submittal Register."

1.9 GOVERNMENT APPROVING AUTHORITY

When approving authority is Contracting Officer, the Government will:
a. Note date on which submittal was received.
b. Review submittals for approval within scheduling period specified and

only for conformance with project design concepts and compliance with
contract documents.

c. Identify returned submittals with one of the actions defined in
paragraph REVIEW NOTATIONS and with markings appropriate for action
indicated.

Upon completion of review of submittals requiring Government approval, stamp
and date submittals. Two (2) copies of the submittal will be retained by
the Contracting Officer and 2 copies of the submittal will be returned to
the Contractor.

1.9.1 Review Notations
Submittals will be returned to the Contractor with the following notations:

a. Submittals marked "approved" or "accepted" authorize the Contractor to
proceed with the work covered.

b. Submittals marked "approved as noted" or "approved, except as noted,
resubmittal not required," authorize the Contractor to proceed with the
work covered provided he takes no exception to the corrections.

c. Submittals marked "not approved" or "disapproved," or "revise and
resubmit," indicate noncompliance with the contract requirements or
design concept, or that submittal is incomplete. Resubmit with
appropriate changes. No work shall proceed for this item until
resubmittal is approved.

d. Submittals marked "not reviewed" will indicate submittal has been
previously reviewed and approved, 1is not required, does not have
evidence of being reviewed and approved by Contractor, or is not
complete. A submittal marked "not reviewed" will be returned with an
explanation of the reason it is not reviewed. Resubmit submittals
returned for lack of review by Contractor or for being incomplete, with
appropriate action, coordination, or change.

1.10 DISAPPROVED OR REJECTED SUBMITTALS

Contractor shall make corrections required by the Contracting Officer. If
the Contractor considers any correction or notation on the returned
submittals to constitute a change to the contract drawings or
specifications; notice as required under the Contract clause CHANGES, is to
be given to the Contracting Officer. Contractor is responsible for the
dimensions and design of connection details and construction of work.
Failure to point out deviations may result in the Government requiring
rejection and removal of such work at the Contractor's expense.

Section 01 33 00 Page 9



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

If changes are necessary to submittals, make such revisions and submission
of the submittals in accordance with the procedures above. No item of work
requiring a submittal change is to be accomplished until the changed
submittals are approved.

1.11 APPROVED/ACCEPTED SUBMITTALS

The Contracting Officer's approval or acceptance of submittals is not to be
construed as a complete check, and indicates only that.

Approval or acceptance will not relieve the Contractor of the responsibility
for any error which may exist, as the Contractor under the Contractor
Quality Control (CQC) requirements of this contract is responsible for.

After submittals have been approved or accepted by the Contracting Officer,
no resubmittal for the purpose of substituting materials or equipment will
be considered unless accompanied by an explanation of why a substitution is
necessary.

1.12 APPROVED SAMPLES

Approval of a sample is only for the characteristics or use named in such
approval and is not be construed to change or modify any contract
requirements. Before submitting samples, the Contractor to assure that the
materials or equipment will be available in quantities required in the
project. ©No change or substitution will be permitted after a sample has
been approved.

Match the approved samples for materials and egquipment incorporated in the
work. If requested, approved samples, including those which may be damaged
in testing, will be returned to the Contractor, at his expense, upon
completion of the contract. Samples not approved will also be returned to
the Contractor at its expense, if so requested.

Failure of any materials to pass the specified tests will be sufficient
cause for refusal to consider, under this contract, any further samples of
the same brand or make of that material. Government reserves the right to
disapprove any material or equipment which previously has proved
unsatisfactory in service.

Samples of various materials or equipment delivered on the site or in place
may be taken by the Contracting Officer for testing. Samples failing to
meet contract requirements will automatically void previous approvals.
Contractor to replace such materials or equipment to meet contract

requirements.

Approval of the Contractor's samples by the Contracting Officer does not
relieve the Contractor of his responsibilities under the contract.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION

Not Used
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-— End of Section --
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PART 1

1.

1

SECTION 01 57 19

TEMPORARY ENVIRONMENTAL CONTROLS
04/20

GENERAL

REFERENCES

APPLICABLE PUBLICATIONS: The publications listed below are integral to this
specification to the extent referenced. The publications are referred to in
the text by the basic designation only.

United States Code of Federal Regulations (CFR)

29 CFR 1910.94 Subpart G - Occupational Health and

Environmental Control, Ventilation

29 CFR 1910.146 Subpart J - General Environmental Controls -

Permit-required Confined Spaces

29 CFR 1910.1200 Subpart Z - Toxic and Hazardous Substances

Hazard Communication

40 CFR 261 Identification and Listing of Hazardous Waste

40 CFR 262 Standards Applicable to Generators of

Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of

Hazardous Waste

40 CFR 264 Standards for Owners and Operators of

Hazardous Waste Treatment, Storage, and
Disposal Facilities

49 CFR 178 Specifications for Packaging

NJAC

NJAC

NJAC

NJAC

1050.

New Jersey Administrative Code (NJAC) and Statute Titles (NJST).
List includes but is not limited to:

7:TA Freshwater Wetlands Protection Act Rules
7:26G Hazardous Waste

7:27 Bureau of Air Pollution Control Regulations
7:30 Pesticide Control Code

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)
Federal Aviation Administration (FAA) Orders and Advisory Circulars.
List includes but is not limited to:

1F Policies and Procedures for Considering
Environmental Impacts
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1

1

Agreements. List includes but is not limited to:
Federal Facilities Agreement (FAAFederal Facilities Agreement (FAA

Atlantic County Municipal Utilities Authority
Atlantic County Utilities Authority
Other Reference Documents
WJHTC Geospatial Data Standards
WJIHTC Asbestos Abatement Scope of Work
WJIHTC Technical Center Stormwater Pollution Prevention Plan (SWPPP)
WJHTC Stormwater Management at Construction Sites Scope of Work

WJHTC Technical Center Spill Prevention, Control and
Countermeasures Plan (SPCC)

WJHTC Environmental Compliance: Spill Prevention, Reporting
Requirements, and Liability Statement of Work

New Jersey Department of Environmental Protection (NJDEP)
Stormwater Best Management Practices

1989 Federal Manual for Identifying and Delineating Jurisdictional
Wetlands

.2 DEFINITIONS

2.1 Asbestos

"Asbestos" includes chrysoltile, amosite, crocidolite, tremolite asbestos,
anthophyllite asbestos, actinolite asbestos, and any of these minerals that
have been chemically treated and/or altered.

2.2 Categorical Exclusion

Categorical Exclusions are those types of Federal actions that meet the
criteria in 40 CFR 1508.4 required by NEPA and are further defined by FAA
Order 1050.1F. They represent actions that the FAA has found; based on past
experience with similar actions, do not normally require an EA or an EIS.

In accordance with FAA Order 1050.1F, Categorical Exclusions may be
documented.

.2.3 Chemical Wastes

Combustible and noncombustible wastes such as ashes and waste materials
resulting from construction or maintenance and repair work, leaves, tree,
brush, and shrub trimmings.

.2.4 Debris

Combustible and noncombustible wastes such as ashes and waste materials
resulting from construction or maintenance and repair work, leaves, tree,
brush, and shrub trimmings.
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1.2.5 Discharge
Any intentional or unintentional action or omission resulting in the
releasing, spilling, leaking, pumping, pouring, emitting, emptying or
dumping of a pollutant into the waters of the State of New Jersey, onto land
or into wells from which the pollutant might flow or drain into such waters
or into the air, and shall include the release of any pollutant into
treatment works.

1.2.6 Drip Line

The outer most horizontal perimeter of foliage or limbs of the tree(s) and
shrub (s) .

1.2.7 Fugitive Dust
Particulate matter or any visible air contaminant (smoke, dust, or fume)
other than uncombined water that is not collected by a capture system and
emitted from a stack, but is released to the atmosphere at the point of
generation.

1.2.8 Hazardous Substance

Such elements and compounds, including petroleum, petroleum products,
pesticides, solvents and other substances as set forth NJAC 7:E.

1.2.9 Hazardous Waste

Hazardous substances as defined in 40 CFR 261 or as defined by applicable
state and local regulations.

1.2.10 Oily Waste
Petroleum products and bituminous materials.

1.2.11 Pollutant
Any dredged spoil, solid waste, sewage, garbage, refuse, o0il, grease, sewage
sludge, munitions, chemical wastes, biological materials, thermal waste,
wrecked or discarded equipment, rock, sand, construction waste or runoff or
other residue discharged to the land, ground waters or surface waters.

1.2.12 Polychlorinated Biphenyls (PCB)

A mixture of compounds composed of the biphenyl molecule which has been
chlorinated to varying degrees.

1.2.13 Rubbish

Combustible and noncombustible wastes such as paper, boxes, glass, crockery,
metal, lumber, cans, and bones.

1.2.14 Sanitary Wastes

1.2.14.1 Sewage
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Wastes characterized as domestic sanitary sewage.
1.2.14.2 Garbage

Refuse and scraps resulting from preparation, cooking, dispensing, and
consumption of food.

1.2.15 Sediment

Soil and other debris that has eroded and has been transported by runoff
water or wind.

1.2.16 Solid Waste

Rubbish, debris, garbage, and other discarded solid materials, except
hazardous waste as defined in paragraph entitled "Hazardous Waste,"
resulting from industrial, commercial, and agricultural operations and from
community activities.

1.2.17 Spill Event

A spill is any release of 0il or hazardous substances to the water or ground
that is not controlled or permitted. This includes any spilling, leaking,
pumping, emitting, discharging, injecting, escaping, leaching, disposing, or
dumping of liquid or solid material that is not authorized in writing by the
Contracting Officer.

1.2.18 Reportable Release

A reportable release means any spilling, leaking, pumping, pouring,
emitting, emptying, discharging, injecting, escaping, leaching, dumping, or
disposing into the environment of a known or unknown material or hazardous
substance that poses an immediate threat to human health or the environment
to the air, soil, or water. Reportable releases are: a sheen of oil on the
water; a violation of the Installation's or project's water permit (NPDES

permit); a sewage spill that threatens human health or the environment; a
Comprehensive Environmental Response, Compensation, and Liability Act
reportable quantity for hazardous/toxic substances (40 CFR 302); an air or

hazardous substance release that is a threat to human health or the
environment, or released outside the facility boundaries; any discharge from
an underground storage tank regulated under WAC 173-360; or oil spilled to
the ground or to permeable secondary containment of 42 gallons and greater.

1.2.19 Underground Storage Tank (UST)

Any one or more combination of tanks, as set forth in NJAC 7:14B-1.6,
including appurtenant pipes, lines, fixtures and other related equipment,
used to contain an accumulation of hazardous substances, including petroleum
products, the volume of which, including the volume of the appurtenant
pipes, lines, fixtures and other related equipment, is 10 percent or more
below the ground.

1.2.20 Universal Waste

Any of the following dangerous waste that are subject to the universal waste
requirements of WAC-173-303-573: Batteries as described in WAC-173-303-
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573(2)); Lamps as described in WAC-173-303-573(5); Mercury-containing
equipment as described in WAC-173-303-573(3).

1.2.21 Volatile Organic Substance

Any organic substances, mixture of organic and inorganic substances
including, but not limited to, petroleum crude's, petroleum fractions,
petrochemicals, solvents, diluents, and thinners which have vapor pressures
or sums of partial pressures of substances of 0.02 pounds per square inch
(one millimeter of mercury) absolute or greater measured at standard
conditions of atmospheric pressure and a temperature of 60 degrees
Fahrenheit; in the case of surface coating formulations, includes coalescing
or other agent, regardless of vapor pressure, which evaporates from the
coating during the drying phase; but does not include methane, CFC-11, CFC-
12, CrC-22, CFC-23, CFC-113, CFC-114 and CFC-115.

1.2.22 Wetlands

Those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support and under normal circumstances
do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs
and similar areas. Wetland Inventory Maps, promulgated by the FAA in
cooperation with the U.S. Fish and Wildlife Service, shall be used to
identify wetlands to be protected on the FAA Technical Center. Maps are
available from Site Engineering, ANG-E343.

1.3 ASBESTOS

Remove, handle, and dispose of asbestos in accordance with FAA Safety Order
3900.55B and the WJH Technical Center Asbestos Abatement Scope of Work.

1.4 POLYCHLORINATED BIPHENYLS (PCB) CONTROL
Remove, handle, and dispose of PCB's in accordance with COMS Contract
Attachment II, Section 13, Environmental Compliance and Hazardous Waste
Removal.

1.5 WATER QUALITY

Manage Storm water in accordance with WJHTC CT Order 1050.3A and the WJHTC
Storm water Management at Construction Sites Scope of Work.

Contractor shall be responsible for regular inspection of equipment and
compliance with all applicable Environmental Compliance: Spill Prevention,
Reporting Requirements and Liability Scope of Work.

1.6 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in

accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
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Health And Safety Plan; G
The Contractor shall submit four copies of a SSHP, each accompanied by an
electronic disk copy to the Contracting Officer within fourteen (14) days
after the Notice to Proceed.

Disposal Permit For Hazardous Waste; G
Submit two (2) copies and an electronic copy of the applicable EPA and state
permits or licenses for transportation, treatment, storage, and disposal of
hazardous waste by permitted facilities.

SD-03 Product Data

Manufacturer's Msds Product Data Sheet; G

Submit (3) copies and an electronic copy of all MSDS for each material to be
used in accordance with 29 CFR 1910.1200, Subpart Z

SD-06 Test Reports
Abrasive Blasting Waste Materials Laboratory Analysis; G
Submit three copies and an electronic disk copy of an approved laboratory
analysis of materials collected as a result from sandblasting or abrasive

blasting operations before disposing of waste materials.

The laboratory shall be certified by the State of New Jersey for each
parameter performed in accordance with NJAC 7:18-1.1 et. seq.

Monthly Recycling Report; G
Submit 2 copies and an electronic disk copy of the Monthly Recycling Report.
Laboratory Analysis; G
Submit three copies and an electronic disk copy of an approved laboratory
analysis of materials collected before disposing of waste materials. The

laboratory shall be certified by the State of New Jersey for each parameter
performed in accordance with NJAC 7:18-1.1 et. seq.

PART 2 PRODUCTS

Not used

PART 3 EXECUTION

3.

1 PROTECTION OF NATURAL RESOURCES

Preserve the natural resources within the project boundaries and outside the
limits of permanent work. Restore to an equivalent or improved condition
upon completion of work. Confine construction activities to within the
limits of the work indicated or specified.
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3.

1.1 Land Resources

Except in areas to be cleared, do not remove, cut, deface, injure, or
destroy trees or shrubs without permission from the Contracting Officer and
FAA Natural Resource Program Manager. Do not fasten or attach ropes,
cables, or guys to existing nearby trees for anchorages unless authorized by
the FAA Natural Resource Program Manager. Where such use of attached ropes,
cables, or guys is authorized, the Contractor shall be responsible for any
resultant damage.

.1.1.1 Protection

Protect existing trees which are to remain and which may be injured,
bruised, defaced, or otherwise damaged by construction operations. Remove
displaced rocks from uncleared areas. By approved excavation, remove trees
with 30 percent or more of their root systems destroyed. The use of heavy
equipment within the drip line of trees which are to remain shall be avoided
to prevent root system damage. Trees scheduled for removal will be marked
by the Contracting Officer, FAA Natural Resource Program Manager, or the
approved FAA representatives. Boards will not be nailed to trees that will
be saved during construction. Tree limb removal, where necessary, will be
done flush to trunk or main branch and finished with a smooth cut.

.1.1.2 Replacement

Remove trees and other landscape features scarred or damaged by equipment
operations, and replace with equivalent, native, undamaged trees and
landscape features. Obtain Contracting Officer and FAA Natural Resources
Program Manager approval before replacement.

.1.1.3 Temporary Construction

Remove traces of temporary construction facilities such as haul roads, work
areas, structures, foundations of temporary structures, stockpiles of excess
or waste materials, and other signs of construction. Grade temporary roads,
parking areas, and similar temporarily used areas to conform to surrounding
contours. Temporary construction facilities shall not be located in or
encroach upon wetlands, streams or wildlife management areas unless prior
approval has been received from the Contracting Officer.

.1.1.4 Replanting

Contractor shall be responsible to replant trees and/or shrubs until 100%
survival is attained for one complete year after construction is completed.

1.2 Water Resources

.1.2.1 Stream Crossings

Review and approval is required by the CO, the Wetland and Superfund Program
Managers before any equipment will be permitted to ford live streams. A
stream crossing may require Stream Encroachment Permit. Any work within a
wetland or within 150 of it may require a wetlands permit. In areas where
frequent crossings are required, install temporary culverts or bridges.
Remove temporary culverts or bridges upon completion of work, and repair the
area to its original condition or as indicated or as specified. As stated in
1.9.7, it is the responsibility of the Contractor to prepare a permit
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application, pay any permit fees, obtain said permit and maintain compliance
with the permit. All permit paperwork will be reviewed and approved by the
FAA's Wetlands Program Manager before submission.

3.1.2.2 Spill Prevention

Prevent 0il based or other hazardous substances from entering soil, drainage
areas, groundwater or surface water. Any tank utilized for storage of oils
or other hazardous substances shall be double walled and designed to contain
the type of liquids required for the project as well as providing secondary
containment. All fuel oil tanks and other storage containers of hazardous
substances must have secondary containment that can contain 110% by volume
of the tank or containers contents in the event of a spill or leak. The
secondary containment can include but not limited to dikes, berms, or
impervious walls, curbing, culverts, weirs, booms or sorbent materials. All
spills and discharges of oils or other hazardous substances shall be
immediately reported by calling the Trouble Desk at (609) 485-4122 and
contacting the Contracting Officer or authorized representative in
accordance with NJAC 7:1E-2.14, Standard Operating Procedures.

3.1.2.3 Wetlands Protection

Except in conformance with an issued Federal or State permit, do not
disturb, alter, fill, affect, drain, encroach upon or destroy any wetlands.
Do not disturb, alter, fill, affect, encroach upon, or destroy upland
buffers within 150 feet (and where specified by FAA as much as 300 feet) of
a wetlands or alter surface or ground water flows into or from wetlands. Do
not allow the discharge of petroleum products, pesticides, hazardous
substances, chemicals, solid wastes or silt into wetlands. Do not stage
construction materials, supplies, or equipment in wetlands or floodplains.
When cement work is being done within 300 feet of a wetland, a concrete wash
out will be used. All activities must comply with NJAC 7:7A, Freshwater
Wetlands Protection Act Rules.

3.1.2.4 Dewatering Operations

There are currently 25 separate parcels of land called Areas of Concern
(AOC's) located throughout the Center on which the disposal of hazardous
wastes did occur or is suspected of having occurred. Because of these AOC's
the entire Technical Center was placed on the National Priorities List on
October 1, 1990. Consequently, if dewatering operations are contemplated the
Superfund Program Manager must be consulted in writing to determine if
contaminated ground water plumes associated with these AOC's will be
adversely affected.

3.1.3 Fish and Wildlife Resources

Do not disturb fish and wildlife. Do not alter water flows or otherwise
significantly disturb the native habitat adjacent to the project and
critical to the survival of fish and wildlife, except as indicated or
specified. Protect and do not alter, modify or affect endangered or
threatened species habitat. Protect other noted critical fish and wildlife
habitats. Comply with all Federal and State law and guidance regarding
threatened and endangered species. If wildlife is encountered during
construction activities the contractor must inform the FAA's Natural
Resource Manager immediately.
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3.1.3.1 Wildlife Hazard Abatement

Comply with the requirements and recommendations set forth in FAR Part 139
or as approved by the Contracting Officer.

3.2 CONTROL AND DISPOSAL OF SOLID AND SANITARY WASTE

Pick up solid wastes, and place in containers which are regularly emptied.
Do not prepare, cook, or dispose of food on the project site. Prevent
contamination of the site of other areas when handling and disposing of
wastes. On completion, leave the areas clean. Control and dispose of
waste.

3.2.1 Disposal of Rubbish and Debris
Dispose of rubbish and debris in accordance with the requirements specified.

Remove and dispose rubbish and debris from Government property at a properly
licensed facility.

3.2.2 Garbage Disposal
Place garbage in approved containers.

Remove and dispose rubbish and debris from Government property at a properly
licensed facility.

3.2.3 Sewage, Odor, and Pest Control

Dispose of sewage through connection to a sanitary sewage system. Where
such system is not available, use chemical toilets or comparably effective
units, and periodically empty wastes into a municipal, sanitary sewage
system, or construct and maintain an approved type of adequate sanitary
convenience for the use of persons employed on the work in accordance with
the General Paragraphs titled, "SANITATION." 1Include provisions for pest
control in accordance with NJAC 7:30 and elimination of odors. Sewage
discharges onto the land or into surface or ground water from leaks, spills
or broken pipes must immediately be reported to the Security Operations
Center. All sewage connections, with specific disposal plans must be pre-
approved by the Infrastructure Operations and Maintenance Section, ANG-E331
through the Contracting Officer.

3.2.4 Sewage Connections

No sewer connection or lines of any type shall be constructed without a
valid and current NJDEP Stage II Treatment Works Approval (TWA),
Infrastructure Operations and Maintenance Section, ANG-E331, and Master
Planning and Siting Board approval. No sewer connection, lines or treatment
works shall operate without a valid, NJDEP approved Stage III TWA permit.
Only municipal sewage shall be discharged into the sewage collection system.
Any increase in municipal sewage must be reported to ANG-E331.

3.2.5 Recycling

The Contractor shall comply with Center Order 1050.2C William J. Hughes
Technical Center Wide Recycling Program 09-09-2010.
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On a monthly basis the Contractor shall provide a written report of the
following solid waste and recycle categories:

Trash, bulk waste, cardboard, paper, comingled beverage containers, scrap
metal construction debris, recycled petroleum, lead batteries, florescent
tubes, concrete/asphalt, tree/stump waste, antifreeze.

3.3 CONTROL AND DISPOSAL OF HAZARDOUS WASTE

ANY manifest, disposal paperwork or bill of lading utilized to remove waste
from this facility must be reviewed and signed by the FAA or COMS contractor
Hazardous Waste Manager.

3.3.1 Hazardous Storage Containers

Choose approved containers utilizing the Hazardous Materials Table (HMT) in
49 CFR 172.101. Refer to 49 CFR 173 to ensure manufacturing is in
compliance with 49 CFR 178. Store hazardous waste in approved containers
properly labeled to identify the type of waste and the date the container
was filled. Remove the containers from the project site, and handle,
transport and dispose of hazardous waste within 90 days in accordance with
40 CFR 263, 40 CFR 264 and NJAC 7:26G-7.1 through 12.1 et. seqg. and
paragraph 3.8 of this section. For oil and hazardous material spills,
notify the Trouble Desk at (609) 485-4122, the Infrastructure Operations and
Maintenance Section, ANG-E331 and the Contracting Officer immediately.

3.3.2 Petroleum Products

Conduct the fueling and lubricating of equipment and motor vehicles to
protect against spills and evaporation by following standard operating
procedures that minimize spill likelihood. Dispose of lubricants to be
discarded and all excess oil as hazardous waste in accordance with NJAC
7:26G-7.1 to 9.1 et. seq.

3.3.3 Lead-Acid Battery Electrolyte

Dispose of electrolyte solution from lead-acid batteries. Do not dump
electrolyte onto the ground or into storm drains or sanitary sewers. Comply
with 29 CFR 1910.178(g), when installing or charging storage batteries. Use
one of the following alternatives for disposal of waste electrolyte:

a. An industrial waste treatment plant, if available and approved by the
Contracting Officer for neutralizing and disposing of battery acid

electrolyte.
b. Transport the electrolyte to a state-approved hazardous waste disposal
site. The method of transportation and equipment shall comply with

applicable Federal and state regulations.
3.3.4 Discharges

Prevent discharges of hazardous materials or pollutants from entering the
environment. If an accidental leak occurs, take immediate steps to contain
free flowing liquid, e.g. construct temporary containment dikes or berms
using an impermeable material or if need be, soil. All spills and
discharges of hazardous materials shall be immediately reported to the
Trouble Desk at (609) 485-4122, the Infrastructure Operations and
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Maintenance Section, ANG-E33land to the Contracting Officer in accordance
with NJAC 1:E-2.14, Standard Operating Procedures.

3.4 DUST CONTROL

Keep dust down at all times, including during nonworking periods. Sprinkle
or treat, using water only, the soil at the site, haul roads, and other
areas disturbed by operations. Dry power brooming will not be permitted.
Instead, use vacuuming, wet mopping, wet sweeping, or wet power brooming.
Air blowing will be permitted only for cleaning nonparticulate debris such
as steel reinforcing bars. Only wet cutting will be permitted for cutting
concrete blocks, concrete, and bituminous concrete. Do not unnecessarily
shake bags of cement, concrete mortar, or plaster.

3.5 ABRASIVE BLASTING
3.5.1 Abrasive Blasting Operations

Provide tarpaulin drop cloths and windscreens to enclose abrasive blasting
operations to confine and collect dust, abrasive, agent, paint chips, and
other debris in accordance with the requirements specified. Perform work
involving removal of hazardous material in accordance with 29 CFR 1910.94-
SUBPART G. Dispose of nonhazardous abrasive blasting debris in accordance
with the paragraph titled, "Disposal of Rubbish and Debris."

3.5.2 Disposal Requirements

Collect dust, sand, paint, and other debris resulting from abrasive blasting
operations and store in 55-gallon drums with watertight lids. Take a
representative sample of this material, and test for TCLP Metals. The
sampling and testing shall be performed in accordance with 40 CFR 261.
Handle debris resulting from the abrasive blasting operations as a hazardous
material, and dispose of in accordance with NJAC 7:26G-7.1 et. seqg., 40 CFR
262ef Id, 40 CFR 263, and 40 CFR 264.

3.6 NOISE

Make the maximum use of low-noise emission products, as certified by the
EPA. Blasting or use of explosives will not be permitted without written
permission from the Contracting Officer, and then only during the designated
times.

3.7 HAZARDOUS WASTE GENERATION

Handle generated hazardous waste (e.g. paints, oils, solvents, fuels,
dielectric o0il, etc.) in accordance with NJAC 7:26G-7.1 to 9.1 et. seqg. and
with 40 CFR 262. All hazardous waste shall be properly classified, packaged,
marked and labeled prior to removal to a disposal facility.

3.7.1 Hazardous Waste Transportation

Transport hazardous waste in accordance with NJAC 7:26G-7.1 to 9.1 et. seq.
A hazardous waste manifest will be prepared for each shipment of hazardous
waste. The transporter shall possess a valid Environmental Protection
Agency (EPA) identification number and also be registered as a hazardous
waste hauler with the State of New Jersey Department of Environmental
Protection and any other applicable State. The Contracting Officer shall be
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notified at least five days prior to removal of any hazardous waste from the
Technical Center.

A copy of the manifest shall be forwarded to the Infrastructure Operations
and Maintenance Section, ANG-E331, for review prior to any shipping of waste
to allow time for corrections. Only a member of the Infrastructure
Operations and Maintenance Section, ANG-E33lor approved contractor may sign
manifests. All original/copies of manifests are to be forwarded to the
Infrastructure Operations and Maintenance Section, ANG-E331lwithin 72 hours
for processing to the NJDEP.

3.8 HAZARDOUS WASTE DISPOSAL

Dispose of hazardous waste in accordance with NJAC 7:26G-7.1 to 9.1 et.
seq., 40 CFR 263 and 40 CFR 264. All hazardous waste shall be transported
to a treatment, storage and/or disposal facility that is either permitted or
possess interim status under the Resource Conservation and Recovery Act
and/or the State which the facility is located. All hazardous waste
manifests shall be signed by a Center representative.

3.9 AIR

No less than 120 days prior to installation, construction or alteration of
fuel consuming equipment or control apparatus capable of emitting air
pollutants, the contractor shall submit to the Contracting Officer and the
Air Quality Program Manager for review and transmittal the appropriate
facility operating permit modification application or complete emission unit
installation and operation information in paper and electronic format for
the installation, construction, alteration and operation of the specified
control apparatus and/or commercial fuel burning equipment in accordance
with N.J.A.C. 7:27-22 et seqg. and Code of Federal Regulations, Title 40,
Part 60 et seq.

3.9.1 Open Burning
Open burning for salvage operations and of rubbish is strictly prohibited.
3.9.2 Volatile Organic Substances (VOS)

All architectural coatings shall comply with NJAC 7:27-23.3 requirements
regarding the maximum allowable VOS content per volume of the specific
coating.

3.10 SUPERFUND AREAS OF CONCERN (AOC)

Contractors performing work at the Center shall recognize the Federal
Facilities Agreement (FFA) between the FAA and the United States
Environmental Protection Agency dated May 17, 1993. the FFA was required
because the entire Technical Center was placed on the National Priorities
List on October 1, 1990. The FFA shall apply to and be binding upon
Contractors performing work at the Center as well as their agents and
assigns, employees, and sub-contractors.

There are currently 25 separate parcels of land called Areas of Concern
(AOC's) located throughout the Center on which the disposal of hazardous
wastes did occur or is suspected of having occurred. Every reasonable
effort has been made to delineate and avoid contaminated areas. However, if
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during the course of performing any subsurface work, debris (paper, wood,
concrete, asphalt, brick, vehicle/airplane parts, eating utensils, dishware,
scrap metal, drums, military ordnance, etc); unusual odors; or staining is
encountered subsurface work at that particular location will stop and the
Site Engineering Section, ANG-E343 will be notified immediately.

3.11 SPILL RESPONSE EQUIPMENT
3.11.1 Oil-filled Equipment

The contractor shall provide a spill response kit as specified in Paragraph
2.1 if any oil-filled equipment is installed.

3.12 ENVIRONMENTAL HEALTH AND SAFETY
3.12.1 Organizational Responsibilities

a. Key Personnel and Organization Chart: The Contractor shall provide, at
a minimum, an organizational chart and resumes of key personnel
involved in all phases of construction. This chart must include
Senior-Level Management, Project Manager, Site Safety and Health
Officer (SSHO), Field Supervisor, and Foreman Personnel.

b. Site Safety and Health Officer (SSHO): The Contractor must employ or
contract a qualified individual (e.g., a certified industrial
hygienist, safety engineer, etc.) to function as the SSHO for the
project. That individual must be responsible to the Contractor and
have the authority and knowledge necessary to implement the SSHP and
verify compliance with applicable safety and health requirements.

c. At a minimum, the SSHO shall have the following responsibilities and
authority to perform the following functions:

1. Be present at all times when work is being conducted, or have an
authorized alternate.

2. Have the authority to enforce the SSHP and stop operations if safety
and health of personnel may be jeopardized.

3. Effect evacuation of the site if necessary.

4. Evaluate monitoring data to make field decisions regarding safety
and health.

5. Respond and visit the site within 24 hours of notification from the
Contracting Officer regarding health and safety violations and
concerns.

d. The SSHO shall meet the following minimum qualifications:
1. Possess a sound working knowledge of state and federal occupational
safety and health regulations and hazardous waste management

regulations.

2. Have formal educational training in occupational safety and health.
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3. Have a minimum of four (4) years experience in the environmental and
health and safety services field, chemical industry, or chemical waste
disposal industry, more than 50% of which experience must be in the
area of industrial hygiene and/or environmental safety.

3.12.2 Hazard Assessment

The Contractor shall perform and provide a hazard assessment for each
location and operation to be performed. The hazard assessment shall be
based on the best information available regarding conditions present at the
site as well as the practice and tools to be applied in the operation and
shall include but not be limited to the following:

a. A preliminary evaluation of the site's characteristics.
b. An evaluation of the known (including the use of chemical safety data
sheets) chemical hazards and conditions that may pose inhalation, skin

adsorption/contact, or ingestion hazards.

c. An evaluation of known or potential safety hazards associated with each
task.

d. An overview of the site including descriptions of the operations and
tasks to be performed. Include the following:

1. Size and location of the site.
2. Description of the operation and tasks to be performed.
3. Approximate duration of the operation and each task.

4. Site topography and special features (e.g., structures, tanks,
etc.) .

5. Known or suspected pathways of contaminant dispersion pertinent to
the operation and tasks performed.

6. Site accessibility.
7. Safety and health hazards expected on the site.
3.12.3 Confined Space Entry

All confined space entries must be arranged with the Technical Center Safety
Office. An entry permit identifying all conditions that must be satisfied
prior to confined space entry shall be prepared in accordance with COE EM-
385-1-1, 29 CFR 1910.146, and 29 CFR 1910.147.

Comply with Center confined space entry procedures, including permitting in
accordance with Chapter 20 of Center Order 3900.55, Occupational Safety and
Health. Entry permits shall be obtained by submitting a Trouble Desk call
at 609-485-4122. CT Form 3900-40 must be properly filled in and signed
prior to a confined space entry and a copy of the form must be provided to
the FAA Technical Center Safety Office, AJP-7932.

Provide documentation that employees designated as confined space team
members have been trained in accordance with 29 CFR 1910.146. In addition,
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calibrated equipment that will be used to continuously monitor the space's
atmosphere must be provided.

Entry into and work in a confined space will not be allowed when oxygen
readings are less than 19.5% or greater than 23.5% or if the Lower Flammable
Limit (LFL) reading is greater than 10%, unless these conditions are
adequately addressed in the confined space entry program. In addition,
action levels for toxic atmospheres shall be determined.

The SSHP shall describe the standard operating safety procedures,
engineering controls and safe work practices to be implemented for
compliance with these permit requirements.

In addition to the requirements set forth in COE EM-385-1-1, 29 CFR
1910.146, and 29 CFR 1910.147, the Contractor shall also satisfy the
following:

a. The Contractor shall supply all calibrated sampling and testing
equipment and personnel required for proper entry.

b. The Contractor shall have an OSHA approved mechanical extraction system
that utilizes a full body harness.

3.12.4 Personnel Protection

The Contractor shall apply engineering and/or work practice controls as a
means of protecting personnel in performance of site-specific tasks.
Engineering controls shall be implemented to reduce and maintain employee
exposure to at or below safety levels for those tasks demonstrating known or
suspected hazards. Work practice controls shall be applied when engineering
controls are impractical and shall be incorporated as site-specific standard
operating procedures (SOPs) for personnel precautions and routine
operations.

3.12.5 Personal Protective Equipment and Levels of Protection

a. The Contractor shall use personal protective equipment (PPE) only when
engineering and/or work practice controls have been deemed impractical
or insufficient to protect employees during site operations.

b. The Contractor shall select PPE based on an evaluation of performance
characteristics, site specific tasks, and known or suspected hazards
and shall assemble the PPE into levels or protection (LOP) or ensembles
appropriate for the site.

c. The Contractor shall include in the SSHP a list of components for each
protective ensemble, the LOP selected for each task, the rationale for
each task-specific selection, and any contaminant action levels to be
followed in LOP decision making.

d. The Contractor shall include a description of their respiratory
protection program and the method of respirator fit testing employed.

e. The Contractor shall only make use of NISOH/MSHA approved respiratory
protective equipment.
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f. The Contractor shall establish a PPE program addressing the following
elements:

1. Site hazards
2. PPE selection

3. PPE use

4. Duration of site operations
5. PPE maintenance and storage
6. PPE decontamination

7. PPE training and proper fit
8. Donning and doffing procedures

9. PPE inspection

10. PPE in-use monitoring
11. Evaluation of program effectiveness
12. Heat stress and temperature limitations

3.12.6 Employee Heat and Cold Stress Monitoring

TAs dictated by seasonal conditions, the Contractor shall implement an
employee heat or cold stress monitoring program during site operations and
shall incorporate the program into the site SSHP.ext

a. The program shall include employee awareness of the signs and symptoms
of heat or cold stress, preventive measures, and employee parameters to
be monitored.

b. The Contractor shall maintain a daily heat or cold stress log on all
employees on-site engaging in field activities and shall describe the
log in the SSHP.

3.12.7 Contingency Planning

The Contractor shall develop and implement an Emergency Response Plan (ERP)
to handle anticipated on-site emergencies prior to start of site operations.
The ERP shall be incorporated into the SSHP as a separate section of that
document and shall be periodically reviewed and amended to keep it current
with new or changing site conditions or information.

3.12.8 On-site Construction Health and Safety Briefing
The following elements of the Center's Environmental Health and Safety
program will be briefed by the Center's safety personnel at the
preconstruction conference and are included here as informational guidance.
These elements shall be rigorously enforced by the Contractor and will be

periodically inspected for by AJP-7932.

Pre-construction Conference Safety and Health Briefing
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1.

10.

11.

12.

13.

14.

The Contractor is solely and directly responsible for the Safety and
Health of his employees and subcontractors.

The Contractor shall have a written Site Safety and Health Plan (SSHP)
for performing this job in accordance with OSHA standards. This Plan
shall be kept on site for easy access.

The Contractor shall using the right tools and equipment for the job,
properly maintained and suitable for doing the job safely.

If the Safety Office identifies OSHA violations, it is expected that
these violations be corrected expeditiously.

This is a Federal Government facility. Thus, smoking is not allowed
except in designated areas.

Substance abuse, horseplay, and the like are unsafe on a worksite and
shall not be tolerated.

The Contractor must provide his own First Aid. In an emergency, South
Jersey Transportation Authority Emergency Medical Squad personnel may
assist. Ensure that all personnel know how to report a fire/emergency
on base dial 1111; from an outside or on a cellular phone, dial 609-
485-5246.

If the Contractor experiences a mishap, (i.e. an injury, illness, motor
vehicle accident or damaged property), he shall report it through his
safety office and worker's compensation program. The Contractor shall
also report the mishap to the Contracting Officer's Technical
Representative/Resident Engineer, who in turn will report it to the
Contracting Officer and the Technical Center Safety Office within 24
hours of its occurrence.

Drivers are not allowed to block roadways. Engines must be turned off
with brakes set before leaving the cab of any vehicle, particularly
during loading and unloading.

A spotter/guide must be used when backing in congested areas. The
Contractor shall be liable for any damage to Government property.

Personal protective equipment is mandatory for certain operations and
must be provided by the Contractor for his employees. Safety shoes are
required for anyone on a construction site. Hard hats and safety
glasses are required where heavy objects or equipment are being lifted
above head level.

Ladders must be in good condition and properly stabilized. The top
step shall not be used.

All scaffolding must be level, stable, and meet OSHA standards. Hand-
rails, mid-rails, and toe boards must be installed. Fall protection is

required for all operations 6 feet or more above the lower level.

Barricades must be erected before the work is begun and maintained
until the work is completed.
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15.

16.

17.

18.

19.

20.

Excavation of 4 feet or more must be properly shored or protected in
the form of proper sloping, benching, or shielding. Proper means of
egress must be provided.

A Burn Permit is required from the Technical Center Fire Inspectors.
The Contractor shall contact the Construction Representative or
Resident Engineer at least 48 hours in advance to request a Burn Permit
before lighting a torch, striking an arch with welding equipment, or
igniting a fire of any kind on Technical Center property.

The Contractor shall provide a fire watch during any welding and torch
work. All combustibles and flammables must be removed from the burn
site.

Material Safety Data Sheets are required and must be made immediately
available for any chemical used during this project.

The Contractor shall be responsible for removal of waste material,
including hazardous waste.

A Confined Space Entry Permit is required from the Safety Office before
entering any confined space. The Construction Representative or
Resident Engineer shall apply for this Permit at least 24 hours in
advance by calling 609-485-7938, 4809, 7890, or 8214. The Contractor
shall take full responsibility and liability for ensuring that all
hazards that may exist in the confined space have been abated prior to
entry.

-- End of Section --
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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E1971 (2005; R 2011) Stewardship for the Cleaning
of Commercial and Institutional Buildings

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.
\\CDI\kimball\EBG PROJ\MRCRO024\TEAM\SPEC\SPECSINTACTWD\Jobs\FAAWJHICENRGYIM
A\prntdata\Word\.docxSubmit the following in accordance with Section 01 33
00 SUBMITTAL PROCEDURES:

SD-10 Operation and Maintenance Data
O&M Database ; G
Training Outline ; G
Training Content ; G

SD-11 Closeout Submittals

Validation of Training Completion ; G
1.3 OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (0&M) Data for the provided equipment,
product, or system, defining the importance of system interactions,
troubleshooting, and long-term preventive operation and maintenance.
Compile, prepare, and aggregate 0O&M data to include clarifying and updating

the original sequences of operation to as-built conditions. Organize and
present information in sufficient detail to clearly explain O&M requirements
at the system, equipment, component, and subassembly level. Include an
index preceding each submittal. Submit in accordance with this section and

Section 01 33 00 SUBMITTAL PROCEDURES.
1.3.1 Package Quality
Documents must be fully legible. Operation and Maintenance data must be

consistent with the manufacturer's standard brochures, schematics, printed
instructions, general operating procedures, and safety precautions.
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1.

3.2 Package Content

Provide data package content in accordance with paragraph SCHEDULE OF
OPERATION AND MAINTENANCE DATA PACKAGES. Comply with the data package
requirements specified in the individual technical sections, including the
content of the packages and addressing each product, component, and system
designated for data package submission, except as follows.

.3.3 Changes to Submittals

Provide manufacturer-originated changes or revisions to submitted data if a
component of an item is so affected subsequent to acceptance of the 0&M
Data. Submit changes, additions, or revisions required by the Contracting
Officer for final acceptance of submitted data within 30 calendar days of
the notification of this change requirement.

.4 O&M DATABASE

Develop an editable, electronic spreadsheet based on the equipment in the
Operation and Maintenance Manuals that contains the information required to
start a preventive maintenance program. As a minimum, provide list of
system equipment, location installed, warranty expiration date,
manufacturer, model, and serial number.

.5 OPERATION AND MAINTENANCE MANUAL FILE FORMAT

Assemble data packages into electronic Operation and Maintenance Manuals.
Assemble each manual into a composite electronically indexed file using the
most current version of Adobe Acrobat or similar software capable of
producing PDF file format. Provide compact disks (CD) or data digital
versatile disk (DVD) as appropriate, so that each one contains operation,
maintenance and record files, and project record documents. Include a
complete electronically linked operation and maintenance directory.

.5.1 Organization

Bookmark Product and Drawing Information documents using the current version
of CSI Masterformat numbering system, and arrange submittals using the
specification sections as a structure. Use CSI Masterformat and UFGS
numbers along with descriptive bookmarked titles that explain the content of
the information that is being bookmarked.

.5.2 CD or DVD Label and Disk Holder or Case

Provide the following information on the disk label and disk holder or case:
a. Building Number

b. Project Title

c. Activity and Location

d. Construction Contract Number

e. Prepared For: (Contracting Agency)
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f. Prepared By: (Name, title, phone number and email address)
g. Include the disk content on the disk label
h. Date

1.6 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

The following are a detailed description of the data package items listed in
paragraph SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES.

1.6.1 Operating Instructions
Provide specific instructions, procedures, and illustrations for the
following phases of operation for the installed model and features of each
system:

1.6.1.1 Safety Precautions and Hazards
List personnel hazards and equipment or product safety precautions for
operating conditions. Provide recommended safeguards for each identified
hazard.

1.6.1.2 Operator Prestart

Provide procedures required to install, set up, and prepare each system for
use.

1.6.1.3 Startup, Shutdown, and Post-Shutdown Procedures

Provide narrative description for Startup, Shutdown and Post-shutdown
operating procedures including the control sequence for each procedure.

1.6.1.4 Normal Operations

Provide Control Diagrams with data to explain operation and control of
systems and specific equipment. Provide narrative description of Normal
Operating Procedures.

1.6.1.5 Emergency Operations

Provide Emergency Procedures for equipment malfunctions to permit a short
period of continued operation or to shut down the equipment to prevent
further damage to systems and equipment. Provide Emergency Shutdown
Instructions for fire, explosion, spills, or other foreseeable
contingencies. Provide guidance and procedures for emergency operation of
utility systems including required valve positions, valve locations and
zones or portions of systems controlled.

1.6.1.6 Operator Service Requirements

Provide instructions for services to be performed by the operator such as
lubrication, adjustment, inspection, and recording gauge readings.

1.6.1.7 Environmental Conditions
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Provide a list of Environmental Conditions (temperature, humidity, and other
relevant data) that are best suited for the operation of each product,
component or system. Describe conditions under which the item equipment
should not be allowed to run.

1.6.1.8 Operating Log

Provide forms, sample logs, and instructions for maintaining necessary
operating records.

1.6.1.9 Additional Requirements for HVAC Control Systems

Provide Data Package 5 and the following for control systems:

a. Narrative description on how to perform and apply functions, features,
modes, and other operations, including unoccupied operation, seasonal
changeover, manual operation, and alarms. Include detailed technical
manual for programming and customizing control loops and algorithms.

b. Full as-built sequence of operations.

c. Copies of checkout tests and calibrations performed by the Contractor
(not Cx tests).

d. Full points list. Provide a listing of rooms with the following
information for each room:

(1) Floor

(2) Room number

(3) Room name

(4) Air handler unit ID

(5) Reference drawing number

(6) Air terminal unit tag ID

(7) Heating or cooling valve tag ID
(8) Minimum cfm

(9) Maximum cfm

e. Full print out of all schedules and set points after testing and
acceptance of the system.

f. Full as-built print out of software program.

g. Marking of system sensors and thermostats on the as-built floor plan
and mechanical drawings with their control system designations.

1.6.2 Preventive Maintenance

Provide the following information for preventive and scheduled maintenance
to minimize repairs for the installed model and features of each system.
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Include potential environmental and indoor air quality impacts of
recommended maintenance procedures and materials.

1.6.2.1 Lubrication Data

Include the following preventive maintenance lubrication data, in addition
to instructions for lubrication required under paragraph OPERATOR SERVICE
REQUIREMENTS:

a. A table showing recommended lubricants for specific temperature ranges
and applications.

b. Charts with a schematic diagram of the equipment showing lubrication
points, recommended types and grades of lubricants, and capacities.

c. A Lubrication Schedule showing service interval frequency.
1.6.2.2 Preventive Maintenance Plan, Schedule, and Procedures

Provide manufacturer's schedule for routine preventive maintenance,
inspections, condition monitoring (predictive tests) and adjustments
required to ensure proper and economical operation and to minimize repairs.
Provide instructions stating when the systems should be retested. Provide
manufacturer's projection of preventive maintenance work-hours on a daily,
weekly, monthly, and annual basis including craft requirements by type of
craft. For periodic calibrations, provide manufacturer's specified
frequency and procedures for each separate operation.

a. Define the anticipated time required to perform each of each test

(work-hours), test apparatus, number of personnel identified by
responsibility, and a testing validation procedure permitting the
record operation capability requirements within the schedule. Provide

a remarks column for the testing validation procedure referencing
operating limits of time, pressure, temperature, volume, voltage,
current, acceleration, velocity, alignment, calibration, adjustments,
cleaning, or special system notes. Delineate procedures for preventive
maintenance, inspection, adjustment, lubrication and cleaning necessary
to minimize repairs.

b. Repair requirements must inform operators how to check out,
troubleshoot, repair, and replace components of the system. Include
electrical and mechanical schematics and diagrams and diagnostic
techniques necessary to enable operation and troubleshooting of the
system after acceptance.

1.6.2.3 Cleaning Recommendations

Provide environmentally preferable cleaning recommendations in accordance
with ASTM E1971.

1.6.3 Repair
Provide manufacturer's recommended procedures and instructions for
correcting problems and making repairs for the installed model and features

of each system. Include potential environmental and indoor air quality
impacts of recommended maintenance procedures and materials.
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1.6.3.1 Troubleshooting Guides and Diagnostic Techniques

Provide step-by-step procedures to promptly isolate the cause of typical
malfunctions. Describe clearly why the checkout is performed and what
conditions are to be sought. Identify tests or inspections and test
equipment required to determine whether parts and equipment may be reused or
require replacement.

1.6.3.2 Wiring Diagrams and Control Diagrams

Provide point-to-point drawings of wiring and control circuits including
factory-field interfaces. Provide a complete and accurate depiction of the
actual job specific wiring and control work. On diagrams, number electrical
and electronic wiring and pneumatic control tubing and the terminals for
each type, identically to actual installation configuration and numbering.

1.6.3.3 Repair Procedures

Provide instructions and a list of tools required to repair or restore the
product or equipment to proper condition or operating standards.

1.6.3.4 Removal and Replacement Instructions
Provide step-by-step procedures and a list of required tools and supplies
for removal, replacement, disassembly, and assembly of components,
assemblies, subassemblies, accessories, and attachments. Provide
tolerances, dimensions, settings and adjustments required. Use a
combination of text and illustrations.

1.6.3.5 Spare Parts and Supply Lists
Provide lists of spare parts and supplies required for repair to ensure
continued service or operation without unreasonable delays. Special
consideration is required for facilities at remote locations. List spare
parts and supplies that have a long lead-time to obtain.

1.6.3.6 Repair Work-Hours
Provide manufacturer's projection of repair work-hours including
requirements by type of craft. Identify, and tabulate separately, repair
that requires the equipment manufacturer to complete or to participate.

1.6.4 Appendices
Provide information required below and information not specified in the
preceding paragraphs but pertinent to the maintenance or operation of the
product or equipment. Include the following:

1.6.4.1 Product Submittal Data

Provide a copy of SD-03 Product Data submittals documented with the required
approval.

1.6.4.2 Manufacturer's Instructions

Provide a copy of SD-08 Manufacturer's Instructions submittals documented
with the required approval.
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1.6.4.3 0O&M Submittal Data

Provide a copy of SD-10 Operation and Maintenance Data submittals documented
with the required approval.

1.6.4.4 Parts Identification

Provide identification and coverage for the parts of each component,
assembly, subassembly, and accessory of the end items subject to
replacement. Include special hardware requirements, such as requirement to
use high-strength bolts and nuts. Identify parts by make, model, serial
number, and source of supply to allow reordering without further
identification. Provide clear and legible illustrations, drawings, and
exploded views to enable easy identification of the items. When
illustrations omit the part numbers and description, both the illustrations
and separate listing must show the index, reference, or key number that will
cross-reference the illustrated part to the listed part. Group the parts
shown in the listings by components, assemblies, and subassemblies in
accordance with the manufacturer's standard practice. Parts data may cover
more than one model or series of equipment, components, assemblies,
subassemblies, attachments, or accessories, such as typically shown in a
master parts catalog.

1.6.4.5 Warranty Information

List and explain the wvarious warranties and clearly identify the servicing
and technical precautions prescribed by the manufacturers or contract
documents in order to keep warranties in force. 1Include warranty
information for primary componentsof the system. Provide copies of
warranties required by the Contract Documents.

1.6.4.6 Extended Warranty Information

List all warranties for products, equipment, components, and sub-components
whose duration exceeds one year. For each warranty listed, indicate the
applicable specification section, duration, start date, end date, and the
point of contact for warranty fulfillment. Also, list or reference the
specific operation and maintenance procedures that must be performed to keep
the warranty valid. Provide copies of warranties required by the Contract
Documents.

1.6.4.7 Personnel Training Requirements
Provide information available from the manufacturers that is needed for use
in training designated personnel to properly operate and maintain the
equipment and systems.

1.6.4.8 Testing Egquipment and Special Tool Information
Include information on test equipment required to perform specified tests
and on special tools needed for the operation, maintenance, and repair of

components. Provide final set points.

1.6.4.9 Testing and Performance Data
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Include completed prefunctional checklists, functional performance test
forms, and monitoring reports. Include recommended schedule for retesting
and blank test forms. Provide final set points.

1.6.4.10 Field Test Reports

Provide a copy of Field Test Reports (SD-06) submittals documented with the
required approval.

1.6.4.11 Contractor Information
Provide a list that includes the name, address, and telephone number of the
General Contractor and each Subcontractor who installed the product or
equipment, or system. For each item, also provide the name address and
telephone number of the manufacturer's representative and service
organization that can provide replacements most convenient to the project
site. Provide the name, address, and telephone number of the product,
equipment, and system manufacturers.

1.7 SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Provide the 0&M data packages specified in individual technical sections.
The information required in each type of data package follows:

1.7.1 Data Package 5
a. Safety precautions and hazards
b. Operator prestart
c. Start-up, shutdown, and post-shutdown procedures
d. Normal operations
e. Environmental conditions
f. Preventive maintenance plan, schedule, and procedures
g. Troubleshooting guides and diagnostic techniques
h. Wiring and control diagrams
i. Maintenance and repair procedures
j. Removal and replacement instructions
k. Spare parts and supply list
1. Product submittal data
m. Manufacturer's instructions
n. O&M submittal data
o. Parts identification

p. Testing equipment and special tool information
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g. Warranty information
r. Extended warranty information

s. Testing and performance data

t. Contractor information

u. Field test reports

v. Additional requirements for HVAC control systems
PART 2 PRODUCTS

Not Used
PART 3 EXECUTION
3.1 TRAINING

Prior to acceptance of the facility by the Contracting Officer for
Beneficial Occupancy, provide comprehensive training for the systems and
equipment specified in the technical specifications. The training must be
targeted for the building maintenance personnel, and applicable building
occupants. Instructors must be well-versed in the particular systems that
they are presenting. Address aspects of the Operation and Maintenance
Manual.\\CDI\kimball\EBG PROJ\MRCRO024\TEAM\SPEC\SPECSINTACTWD\Jobs\FAAWJHTC
ENRGYIMA\prntdata\Word\.docx Training must include classroom or field
lectures based on the system operating requirements. The location of
classroom training requires approval by the Contracting Officer.

3.1.1 Training Content

The core of this training must be based on manufacturer's recommendations

and the operation and maintenance information. Spend 95 percent of the

instruction time during the presentation on the OPERATION AND MAINTENANCE

DATA. Include the following for each system training presentation:

a. Start-up, normal operation, shutdown, unoccupied operation, seasonal
changeover, manual operation, controls set-up and programming,
troubleshooting, and alarms.

b. Relevant health and safety issues.

c. Discussion of how the feature or system is environmentally responsive.
Advise adjustments and optimizing methods for energy conservation.

d. Design intent.

e. Use of 0O&M Manual Files.

f. Review of control drawings and schematics.
g. Interactions with other systems.

h. Special maintenance and replacement sources.
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3

i. Tenant interaction issues.

1.2 Training Outline

Provide the Operation and Maintenance Manual Files (Bookmarked PDF) and a
written course outline listing the major and minor topics to be discussed by
the instructor on each day of the course to each trainee in the course.
Provide the course outline 14 calendar days prior to the training.

.1.3 Unresolved Questions from Attendees

If, at the end of the training course, there are questions from attendees
that remain unresolved, the instructor must send the answers, in writing, to
the Contracting Officer for transmittal to the attendees.

.1.4 Validation of Training Completion

Ensure that each attendee at each training session signs a class roster
daily to confirm Government participation in the training. At the
completion of training, submit a signed validation letter that includes a
sample record of training for reporting what systems were included in the
training, who provided the training, when and where the training was
performed, and copies of the signed class rosters. Provide two copies of
the validation to the Contracting Officer, and one copy to the Operation and
Maintenance Manual Preparer for inclusion into the Manual's documentation.

-- End of Section --
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SECTION 02 41 00

DEMOLITION AND DECONSTRUCTION
05/10

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
AMERICAN SOCIETY OF SAFETY PROFESSIONALS (ASSP)
ASSP Al0.6 (2006) Safety & Health Program Requirements
for Demolition Operations - American National
Standard for Construction and Demolition
Operations
U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2014) Safety and Health Requirements Manual
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR o0l National Emission Standards for Hazardous Air
Pollutants

.2 PROJECT DESCRIPTION

2.1 Definitions

20101 Demolition

Demolition is the process of wrecking or taking out any load-supporting
structural member of a facility together with any related handling and
disposal operations.

.2.1.2 Deconstruction

Deconstruction is the process of taking apart a facility with the primary
goal of preserving the value of all useful building materials.

.2.1.3 Demolition Plan

Demolition Plan is the planned steps and processes for managing demolition
activities and identifying the required sequencing activities and disposal
mechanisms.

.2.1.4 Deconstruction Plan

Deconstruction Plan is the planned steps and processes for dismantling all
or portions of a structure or assembly, to include managing sequencing
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activities, storage, re-installation activities, salvage and disposal
mechanisms.

1.2.2 Demolition/Deconstruction Plan

Prepare a Demolition Plan amd Deconstruction Plan and submit proposed
demolition, deconstruction, and removal procedures for approval before work
is started. Include in the plan procedures for careful removal and
disposition of materials specified to be salvaged, coordination with other
work in progress a detailed description of methods and equipment to be used
for each operation and of the sequence of operations. Coordinate disposal
of solid waste in accordance with Section 01 57 19 TEMPORARY ENVIRONMENTAL
CONTROLS. Provide procedures for safe conduct of the work in accordance
with EM 385-1-1. Plan shall be approved by Contracting Officer prior to
work beginning.

1.2.3 General Requirements

Do not begin demolition or deconstruction until authorization is received
from the Contracting Officer. Remove rubbish and debris from the project
site; do not allow accumulations inside or outside the building. The work
includes deconstruction and removal of resulting rubbish and debris. Remove
rubbish and debris from Government property daily, unless otherwise
directed. Store materials that cannot be removed daily in areas specified
by the Contracting Officer. In the interest of occupational safety and
health, perform the work in accordance with EM 385-1-1, Section 23,
Demolition, and other applicable Sections.

1.3 ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in
place, to be reused, or to remain the property of the Government. Repair or
replace damaged items as approved by the Contracting Officer. Coordinate
the work of this section with all other work indicated. Construct and
maintain shoring, bracing, and supports as required. Ensure that structural
elements are not overloaded. Increase structural supports or add new
supports as may be required as a result of any cutting, removal,
deconstruction, or demolition work performed under this contract. Do not
overload structural elements. Provide new supports and reinforcement for
existing construction weakened by demolition, deconstruction, or removal
work. Repairs, reinforcement, or structural replacement require approval by
the Contracting Officer prior to performing such work.

1.3.1 Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or
necessary for installation of new construction. Provide temporary shoring
and bracing for support of building components to prevent settlement or
other movement. Provide protective measures to control accumulation and
migration of dust and dirt in all work areas. Remove dust, dirt, and debris
from work areas daily.

1.3.2 Weather Protection

For portions of the building to remain, protect building interior and
materials and equipment from the weather at all times. Where removal of
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existing roofing is necessary to accomplish work, have materials and workmen
ready to provide adequate and temporary covering of exposed areas.

.3.3 Facilities

Protect electrical and mechanical services and utilities. Where removal of
existing utilities and pavement is specified or indicated, provide approved
barricades, temporary covering of exposed areas, and temporary services or
connections for electrical and mechanical utilities. Floors, roofs, walls,
columns, pilasters, and other structural components that are designed and
constructed to stand without lateral support or shoring, and are determined
to be in stable condition, must remain standing without additional bracing,
shoring, or lateral support until demolished or deconstructed, unless
directed otherwise by the Contracting Officer. Ensure that no elements
determined to be unstable are left unsupported and place and secure bracing,
shoring, or lateral supports as may be required as a result of any cutting,
removal, deconstruction, or demolition work performed under this contract.

.4 BURNING

The use of burning at the project site for the disposal of refuse and debris
will not be permitted.

.5 AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished will be available in
accordance with the following schedule:

Schedule

Area Date

1.

6 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals

Demolition Plan; G

Deconstruction Plan; G

Existing Conditions

SD-07 Certificates

Notification; G
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1.

1.

7 QUALITY ASSURANCE

Submit timely notification of demolition, deconstruction and renovation
projects to Federal, State, regional, and local authorities in accordance
with 40 CFR 61, Subpart M. Notify the Regional Office of the United States
Environmental Protection Agency (USEPA), State's environmental protection
agency, local air pollution control district/agency, and the Contracting
Officer in writing 10 working days prior to the commencement of work in
accordance with 40 CFR 61, Subpart M. Comply with federal, state, and local
hauling and disposal regulations. In addition to the requirements of the
"Contract Clauses," conform to the safety requirements contained in ASSP
Al0.6. Comply with the Environmental Protection Agency requirements
specified. Use of explosives will not be permitted.

7.1 Dust Control

Prevent the spread of dust and debris to occupied portions of the building
and avoid the creation of a nuisance or hazard in the surrounding area. Do
not use water if it results in hazardous or objectionable conditions such
as, but not limited to, ice, flooding, or pollution. Vacuum and dust the
work area daily.

.8 PROTECTION

.8.1 Protection of Personnel

Before, during and after the demolition and deconstruction work continuously
evaluate the condition of the structure being demolished and deconstructed
and take immediate action to protect all personnel working in and around the
project site. No area, section, or component of floors, roofs, walls,
columns, pilasters, or other structural element will be allowed to be left
standing without sufficient bracing, shoring, or lateral support to prevent
collapse or failure while workmen remove debris or perform other work in the
immediate area.

.9 FOREIGN OBJECT DAMAGE (FOD)

Aircraft and aircraft engines are subject to FOD from debris and waste
material lying on airfield pavements. Remove all such materials that may
appear on operational aircraft pavements due to the Contractor's operations.
If necessary, the Contracting Officer may require the Contractor to install
a temporary barricade at the Contractor's expense to control the spread of

FOD potential debris. The barricade shall include a fence covered with a
fabric designed to stop the spread of debris. Anchor the fence and fabric
to prevent displacement by winds or jet/prop blasts. Remove barricade when

no longer required.

.10 RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with
workmen skilled in the trades involved. Repair or replace items to be
relocated which are damaged by the Contractor with new undamaged items as
approved by the Contracting Officer.

11 EXISTING CONDITIONS
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Before beginning any demolition or deconstruction work, survey the site and
examine the drawings and specifications to determine the extent of the work.
Record existing conditions in the presence of the Contracting Officer
showing the condition of structures and other facilities adjacent to areas
of alteration or removal. Photographs sized 4 inch will be acceptable as a
record of existing conditions. Include in the record the elevation of the
top of foundation walls, finish floor elevations, possible conflicting
electrical conduits, plumbing lines, alarms systems, the location and extent
of existing cracks and other damage and description of surface conditions
that exist prior to before starting work. It is the Contractor's
responsibility to verify and document all required outages which will be
required during the course of work, and to note these outages on the record
document. Submit survey results.

PART 2 PRODUCTS

PART 3 EXECUTION

3.

1 EXISTING FACILITIES TO BE REMOVED

Inspect and evaluate existing structures onsite for reuse. Existing
construction scheduled to be removed for reuse shall be disassembled.
Dismantled and removed materials are to be separated, set aside, and
prepared as specified, and stored or delivered to a collection point for
reuse, remanufacture, recycling, or other disposal, as specified. Materials
shall be designated for reuse onsite whenever possible.

1.1 Patching

Where removals leave holes and damaged surfaces exposed in the finished
work, patch and repair these holes and damaged surfaces to match adjacent
finished surfaces, using on-site materials when available. Where new work
is to be applied to existing surfaces, perform removals and patching in a
manner to produce surfaces suitable for receiving new work. Finished
surfaces of patched area shall be flush with the adjacent existing surface
and shall match the existing adjacent surface as closely as possible as to

texture and finish. Patching shall be as specified and indicated, and shall
include:
c. Patch acoustic lay-in ceiling where partitions have been removed. The

transition between the different ceiling heights shall be effected by
continuing the higher ceiling level over to the first runner on the
lower ceiling and closing the vertical opening with a painted sheet
metal strip.

.2 DISPOSITION OF MATERIAL

2.1 Title to Materials

Except for salvaged items specified in related Sections, and for materials
or equipment scheduled for salvage, all materials and equipment removed and
not reused or salvaged, shall become the property of the Contractor and
shall be removed from Government property. Title to materials resulting
from demolition and deconstruction, and materials and equipment to be
removed, 1is vested in the Contractor upon approval by the Contracting
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Officer of the Contractor's demolition, deconstruction, and removal
procedures, and authorization by the Contracting Officer to begin demolition
and deconstruction. The Government will not be responsible for the
condition or loss of, or damage to, such property after contract award.
Showing for sale or selling materials and equipment on site is prohibited.

3.3 CLEANUP

Remove debris and rubbish from basement and similar excavations. Remove and
transport the debris in a manner that prevents spillage on streets or
adjacent areas. Apply local regulations regarding hauling and disposal.

3.4 DISPOSAL OF REMOVED MATERIALS

3.4.1 Regulation of Removed Materials
Dispose of debris, rubbish, scrap, and other nonsalvageable materials
resulting from removal operations with all applicable federal, state and
local regulations as contractually specified in the Waste Management Plan.
Storage of removed materials on the project site is prohibited.

3.4.2 Burning on Government Property

Burning of materials removed from demolished and deconstructed structures
will not be permitted on Government property.

3.4.3 Removal from Government Property
Transport waste materials removed from demolished and deconstructed

structures, except waste soil, from Government property for legal disposal.
Dispose of waste soil as directed.

-- End of Section --
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SECTION 04 20 00

UNIT MASONRY
11/15

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.
AMERICAN CONCRETE INSTITUTE (ACI)
ACI 318 (2014; Errata 1-2 2014; Errata 3-5 2015;
Errata 6 2016; Errata 7-9 2017) Building
Code Requirements for Structural Concrete

(ACI 318-14) and Commentary (ACI 318R-14)

ASTM INTERNATIONAL (ASTM)

ASTM A153/A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A615/A615M (2016) Standard Specification for Deformed
and Plain Carbon-Steel Bars for Concrete
Reinforcement

ASTM A641/A641M (2019) Standard Specification for

Zinc-Coated (Galvanized) Carbon Steel Wire

ASTM A653/A653M (2019) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

ASTM AS951/A951M (2011) Standard Specification for Steel
Wire for Masonry Joint Reinforcement

ASTM A996/A996M (2016) Standard Specification for
Rail-Steel and Axle-Steel Deformed Bars
for Concrete Reinforcement

ASTM A1008/A1008M (2016) Standard Specification for Steel,
Sheet, Cold-Rolled, Carbon, Structural,
High-Strength Low-Alloy, High-Strength
Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable

ASTM A1064/A1064M (2017) Standard Specification for
Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for
Concrete

SECTION 04 20 00
Specifications - Work Order No. T.O. No. 2



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

ASTM C207 (2018) Standard Specification for Hydrated
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Lime for Masonry Purposes

ASTM C270 (2019) Standard Specification for Mortar
for Unit Masonry

ASTM C476 (2019) Standard Specification for Grout
for Masonry

ASTM C494/C494M (2019) Standard Specification for Chemical
Admixtures for Concrete

ASTM Co641 (2017) Standard Test Method for Iron
Staining Materials in Lightweight Concrete
Aggregates

ASTM C1019 (2019) Standard Test Method for Sampling

and Testing Grout

ASTM C1384 (2012a) Standard Specification for
Admixtures for Masonry Mortars

THE MASONRY SOCIETY (TMS)

TMS MSJC (2016) Masonry Standard Joint Committee's
(MSJC) Book - Building Code Requirements
and Specification for Masonry Structures,
Containing TMS 402/ACI 530/ASCE 5, TMS
602/ACI 530.1/ASCE 6, and Companion
Commentaries

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation.
Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES:
SD-03 Product Data
Hot Weather Procedures
Cold Weather Procedures
Cement
Cementitious Materials
SD-04 Samples
Concrete Masonry Units (CMU)
Admixtures for Masonry Mortar
Anchors, Ties, and Bar Positioners
Joint Reinforcement
SD-05 Design Data
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Masonry Compressive Strength

SECTION 04 20 00
Specifications - Work Order No. T.O. No. 2



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

SD-07 Certificates
Concrete Masonry Units (CMU)
Precast Concrete Units
Cementitious Materials
Admixtures for Masonry Mortar
Admixtures for Grout
Anchors, Ties, and Bar Positioners
SD-08 Manufacturer's Instructions
Admixtures for Masonry Mortar
Admixtures for Grout
1.3 DELIVERY, STORAGE, AND HANDLING
Deliver, store, handle, and protect material to avoid chipping, breakage,
and contact with soil or contaminating material. Store and prepare
materials in already disturbed areas to minimize project site disturbance
and size of project site.

1.3.1 Masonry Units

Cover and protect masonry units from precipitation. Conform to handling
and storage requirements of TMS MSJC.

a. Mark prefabricated lintels on top sides to show either the lintel
schedule number or the number and size of top and bottom bars.

1.3.2 Reinforcement, Anchors, and Ties
Store steel reinforcing bars, coated anchors, ties, and joint
reinforcement above the ground. Maintain steel reinforcing bars and
uncoated ties free of loose mill scale and loose rust.

1.3.3 Cementitious Materials, Sand and Aggregates
Deliver cementitious and other packaged materials in unopened containers,
plainly marked and labeled with manufacturers' names and brands. Store
cementitious material in dry, weathertight enclosures or completely
cover. Handle cementitious materials in a manner that will prevent the
inclusion of foreign materials and damage by water or dampness. Store
sand and aggregates in a manner to prevent contamination and segregation.

1.4 PROJECT/SITE CONDITIONS
Conform to TMS MSJC for hot and cold weather masonry erection.

1.4.1 Hot Weather Procedures

When ambient air temperature exceeds 100 degrees F, or exceeds 90 degrees F
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and the wind velocity is greater than 8 mph, comply with TMS MSJC Article
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1.8 D for: preparation prior to conducting masonry work; construction
while masonry work is in progress; and protection for newly completed
masonry.

4.2 Cold Weather Procedures

When ambient temperature is below 40 degrees F, comply with TMS MSJC
Article 1.8 C for: preparation prior to conducting masonry work;
construction while masonry work is in progress; and protection for newly
completed masonry.

PART 2 PRODUCTS

2.

2.

2.

1 SYSTEM DESCRIPTION

1.1 Design - Specified Compressive Strength of Masonry

The specified compressive strength of masonry, f'm, is 10.34 MPa.

1.2 Performance - Verify Masonry Compressive Strength

Verify specified compressive strength of masonry using the "Unit Strength
Method" of TMS MSJC. Submit calculations and certifications of unit and
mortar strength.

Verify specified compressive strength of masonry using the "Prism Test

Method" of TMS MSJC when the "Unit Strength Method" cannot be used.
Submit test results.

.2 MANUFACTURED UNITS

2.1 General Requirements

Do not change the source of materials, which will affect the appearance of
the finished work, after the work has started except with Contracting
Officer's approval. Submit test reports from an approved independent
laboratory. Certify test reports on a previously tested material as the
same materials as that proposed for use in this project. Submit
certificates of compliance stating that the materials meet the specified
requirements.

2.2 Concrete Units

.2.2.1 Aggregates

Test lightweight aggregates, and blends of lightweight and heavier
aggregates in proportions used in producing the units, for stain-producing
iron compounds in accordance with ASTM C641,visual classification method.
Do not incorporate aggregates for which the iron stain deposited on the
filter paper exceeds the "light stain" classification.

Use industrial waste by-products (air-cooled slag, cinders, or bottom
ash), ground waste glass and concrete, granulated slag, and expanded slag
in aggregates.
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2.2.2.2 Concrete Masonry Units (CMU)

2.2.2.2.1 Cement
Use only cement that has a low alkali content and is of one brand.

2.2.2.2.2 Size
Provide units with specified dimension shown on drawings.

2.2.3 Precast Concrete Units

2.2.3.1 Precast Concrete Lintels
Provide precast concrete lintels, unless otherwise shown, of a thickness
equal to the wall and reinforced with minimum two No. 4 bars for the full
length. Provide top and bottom bars for lintels over 36 inches in
length. Provide at least 8 inches bearing at each end. Label the top of
lintels and clearly mark each lintel to show location in the structure.
Design reinforced lintels in conformance with ACI 318 for flexural and
shear strength, using concrete with a minimum 28 day compressive strength
of 3000 psi. Limit lintel deflection due to dead plus live load to L/600
or 0.3 inches.

2.3 EQUIPMENT

2.3.1 Grout Pumps
Pumping through aluminum tubes is not permitted.

2.4 MATERIALS

2.4.1 Mortar Materials

2.4.1.1 Cementitious Materials
Provide cementitious materials that conform to those permitted by ASTM C270.

2.4.1.2 Hydrated Lime and Alternates
Provide lime that conforms to one of the materials permitted by ASTM C207
for use in combination with portland cement, hydraulic cement, and blended
hydraulic cement. Do not use lime in combination with masonry cement or
mortar cement.

2.4.1.3 Admixtures for Masonry Mortar
In cold weather, use a non-chloride based accelerating admixture that
conforms to ASTM C1384, unless Type III portland cement is used in the
mortar.
In showers and kitchens, use mortar that contains a water-repellent
admixture that conforms to ASTM C1384. Provide a water-repellent
admixture, conforming to ASTM C1384 and of the same brand and manufacturer

as the block's integral water-repellent, in the mortar used to place
concrete masonry units that have an integral water-repellent admixture.
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2.4.1.4 Aggregate and Water

Provide aggregate (sand) and water that conform to materials permitted by
ASTM C270.

2.4.2 Grout and Ready-Mix Grout Materials
2.4.2.1 Cementitious Materials for Grout

Provide cementitious materials that conform to those permitted by ASTM C476.
2.4.2.2 Admixtures for Grout

Water-reducing admixtures that conform to ASTM C494/C494M Type F or G and
viscosity-modifying admixtures that conform to ASTM C494/C494M Type S are
permitted for use in grout. Other admixtures require approval by the
Contracting Officer.

In cold weather, a non-chloride based accelerating admixture may be used
subject to approval by the Contracting Officer; use accelerating admixture
that is non-corrosive and conforms to ASTM C494/C494M, Type C.

2.4.2.3 Aggregate and Water

Provide fine and coarse aggregates and water that conform to materials
permitted by ASTM C476.

2.5 MORTAR AND GROUT MIXES
2.5.1 Mortar Mix
a. Provide mortar Type N unless specified otherwise herein.

b. For field-batched mortar, measure component materials by volume. Use
measuring boxes for materials that do not come in packages, such as
sand, for consistent batching. Mix cementitious materials and
aggregates between 3 and 5 minutes in a mechanical batch mixer with a
sufficient amount of water to produce a workable consistency. Do not
hand mix mortar unless approved by the Contracting Officer. Maintain
workability of mortar by remixing or retempering. Discard mortar that
has begun to stiffen or is not used within 2-1/2 hours after initial
mixing.

c. For preblended mortar, follow manufacturer's mixing instructions.
2.5.2 Grout and Ready Mix Grout Mix

Use grout that conforms to ASTM C476, coarse. Use conventional grout
with a slump between 8 and 11 inches. Use self-consolidating grout with
slump flow of 24 to 30 inches and a visual stability index (VSI) not
greater than 1. Provide minimum grout strength of 2000 psi in 28 days, as
tested in accordance with ASTM C1019. Do not change proportions and do
not use materials with different physical or chemical characteristics in
grout for the work unless additional evidence is furnished that grout
meets the specified requirements. Use ready-mixed grout that conforms to
ASTM C476.
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2.6 ACCESSORIES
2.6.1 Anchors, Ties, and Bar Positioners

2.6.1.1 General

a. Fabricate anchors and ties without drips or crimps. Size anchors and
ties to provide a minimum of 5/8 inch mortar cover from each face of
masonry.

b. Fabricate steel wire anchors and ties shall from wire conforming to
ASTM A1064/A1064M and hot-dip galvanize in accordance with
ASTM A153/A153M.

c. Fabricate joint reinforcement in conformance with ASTM A951/A951M.
Hot dip galvanize joint reinforcement in exterior walls and in
interior walls exposed to moist environment in conformance with
ASTM A153/A153M. Galvanize joint reinforcement in other interior
walls in conformance with ASTM A641/A641M; coordinate with paragraph
JOINT REINFORCEMENT below.

d. Fabricate sheet metal anchors and ties in conformance with
ASTM A1008/A1008M. Hot dip galvanize sheet metal anchors and ties in
exterior walls and in interior walls exposed to moist environment in
compliance with ASTM A153/A153M Class B. Galvanize sheet metal
anchors and ties in other interior walls in compliance with
ASTM A653/RA653M, Coating Designation G60.

e. Submit two anchors, ties and bar positioners of each type used, as
samples.
2.6.1.2 Bar Positioners

Factory-fabricate bar positioners, used to prevent displacement of
reinforcing bars during the course of construction, from 9 gauge steel
wire or equivalent, and hot-dip galvanized. Bar positioners must be
suitable for intended use and be corrosion resistant steel. Bar
positioners not fully contained within the wythe must be hot-dip
galvanized.

2.6.2 Joint Reinforcement

Factory fabricate joint reinforcement in conformance with ASTM A951/A951M,
welded construction. Provide ladder type joint reinforcement, having one
longitudinal wire in the mortar bed of each face shell for hollow units
and one wire for solid units and with all wires a minimum of 9 gauge.
Size joint reinforcement to provide a minimum of 5/8 inch cover from each
face. Space crosswires not more than 16 inches. Provide joint
reinforcement for straight runs in flat sections not less than 10 feet
long. Provide joint reinforcement with factory formed corners and
intersections. If approved for use, joint reinforcement may be furnished
with adjustable wall tie features. Submit one piece of each type used,
including corner and wall intersection pieces, showing at least two cross
wires.

2.6.3 Reinforcing Steel Bars

Reinforcing steel bars and rods shall conform to ASTM A615/A615M or
ASTM A996/A996M, Grade 60.
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PART 3 EXECUTION
3.1 EXAMINATION

Prior to start of work, verify the applicable conditions as set forth in
TMS MSJC, inspection.

3.2 PREPARATION
3.2.1 Stains

Protect exposed surfaces from mortar and other stains. When mortar joints
are tooled, remove mortar from exposed surfaces with fiber brushes and
wooden paddles. Protect base of walls from splash stains by covering
adjacent ground with sand, sawdust, or polyethylene.

3.2.2 Loads

Do not apply uniform loads for at least 12 hours or concentrated loads for
at least 72 hours after masonry is constructed. Provide temporary bracing
as required.

3.2.3 Concrete Surfaces

Where masonry is to be placed, clean concrete of laitance, dust, dirt,

0il, organic matter, or other foreign materials and slightly roughen to
provide a surface texture with a depth of at least 1/8 inch. Sandblast,
if necessary, to remove laitance from pores and to expose the aggregate.

3.3 ERECTION
3.3.1 General

a. Coordinate masonry work with the work of other trades to accommodate
built-in items and to avoid cutting and patching. Lay masonry units
in running bond pattern. Lay facing courses level with back-up
courses, unless the use of adjustable ties has been approved in which
case the tolerances is plus or minus 1/2 inch. Adjust each unit to
its final position while mortar is still soft and has plastic
consistency.

b. Remove and clean units that have been disturbed after the mortar has
stiffened, and relay with fresh mortar. Keep air spaces, cavities,
chases, expansion joints, and spaces to be grouted free from mortar
and other debris. Select units to be used in exposed masonry surfaces
from those having the least amount of chipped edges or other
imperfections detracting from the appearance of the finished work.

c. Ensure that units being laid and surfaces to receive units are free of
water film and frost. Lay solid units in a nonfurrowed full bed of
mortar. Shove units into place so that the vertical joints are
tight. Completely fill vertical joints between solid units with
mortar, except where indicated at control, expansion, and isolation
joints. Place hollow units so that mortar extends to the depth of the
face shell at heads and beds, unless otherwise indicated. Mortar will
be permitted to protrude up to 1/2 inch into the space or cells to be
grouted. Provide means to prevent mortar from dropping into the space
below or clean grout spaces prior to grouting.
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3.3.1.1 Jointing

Tool mortar joints when the mortar is thumbprint hard. Tool horizontal
joints after tooling vertical joints. Brush mortar joints to remove loose
and excess mortar.

3.3.1.1.1 Tooled Joints

Tool mortar joints in exposed exterior and interior masonry surfaces
concave using a jointer that is slightly larger than the joint width so
that complete contact is made along the edges of the unit. Perform
tooling so that the mortar is compressed and the joint surface is sealed.
Use a jointer of sufficient length to obtain a straight and true mortar
joint. No exterior joints are to be left un-tooled.

3.3.1.1.2 Door and Window Frame Joints

On the exposed interior side of exterior frames, joints between frames and
abutting masonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior frames, joints between frames and abutting
masonry walls shall be raked to a depth of 3/8 inch.

3.3.1.1.3 Joint Widths

a. Provide 3/8 inch wide mortar joints in concrete masonry, except for
prefaced concrete masonry units.

b. Maintain mortar joint widths within tolerances permitted by TMS MSJC
3.3.1.2 Cutting and Fitting

Use full units of the proper size wherever possible, in lieu of cut

units. Locate cut units where they would have the least impact on the
architectural aesthetic goals of the facility. Perform cutting and
fitting, including that required to accommodate the work of others, by
masonry mechanics using power masonry saws. Concrete masonry units may be
wet or dry cut. Before being placed in the work, dry wet-cut units to the
same surface-dry appearance as uncut units being laid in the wall.

Provide cut edges that are clean, true and sharp.

a. Carefully make openings in the masonry so that wall plates, cover
plates or escutcheons required by the installation will completely
conceal the openings and will have bottoms parallel with the masonry
bed joints. Provide reinforced masonry lintels above openings over 12
inches wide for pipes, ducts, cable trays, and other wall
penetrations, unless steel sleeves are used.

b. Do not reduce masonry units in size by more than one-third in height
and one-half in length. Do not locate cut products at ends of walls,
corners, and other openings.

3.3.2 Reinforced, Single Wythe Concrete Masonry Units Walls
3.3.2.1 Concrete Masonry Unit Placement

a. Fully bed units used to form walls and to support lintels and where
cells are to be filled with grout mortar under both face shells and
webs. Provide mortar beds under both face shells for other units.
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Mortar head joints for a distance in from the face of the unit not
less than the thickness of the face shell.

3.3.2.2 Preparation for Reinforcement

Lay units in such a manner as to preserve the unobstructed vertical
continuity of cores to be grouted. Remove mortar protrusions extending
1/2 inch or more into cells before placing grout. Position reinforcing
bars accurately as indicated before placing grout. Where vertical
reinforcement occurs, fill cores solid with grout in accordance with
paragraph PLACING GROUT in this Section.

3.3.3 Lintels
3.3.3.1 Precast Concrete

Provide precast concrete as shown on the Drawings. Set lintels in a full
bed of mortar with faces plumb and true. Provide steel and precast
lintels with a minimum bearing length of 8 inches unless otherwise
indicated. In partially grouted masonry, provide fully grouted units
under the full lintel bearing length, unless otherwise indicated.

3.3.4 Sills and Copings

Set sills in a full bed of mortar with faces plumb and true. Slope sills
to drain water. Mechanically anchor copings and sills longer than 4 feet
as indicated.

3.4 INSTALLATION
3.4.1 Placing Grout
3.4.1.1 General

Fill cells containing reinforcing bars with grout. Solidly grout hollow
masonry units in walls or partitions supporting plumbing, heating, or
other mechanical fixtures, voids at door and window jambs, and other
indicated spaces. Solidly grout cells under lintel bearings on each side
of openings for full height of openings. Units other than open end units
may require grouting each course to preclude voids in the units.

Discard site-mixed grout that is not placed within 1-1/2 hours after water
is first added to the batch or when the specified slump is not met without
adding water after initial mixing. Discard ready-mixed grout that does not
meet the specified slump without adding water other than water that was
added at the time of initial discharge. Allow sufficient time between
grout lifts to preclude displacement or cracking of face shells of masonry
units. Provide a grout shear key between lifts when grouting is delayed
and the lower 1lift loses plasticity. If blowouts, flowouts, misalignment,
or cracking of face shells should occur during construction, tear down the
wall and rebuild.

3.4.1.2 Horizontal Grout Barriers

Embed horizontal grout barriers in mortar below cells of hollow units
receiving grout.
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3.4.1.3 Grout Holes and Cleanouts
3.4.1.3.1 Grout Holes

Provide grouting holes in slabs, spandrel beams, and other in-place
overhead construction. Locate holes over vertical reinforcing bars or as
required to facilitate grout £fill in bond beams. Provide additional
openings spaced not more than 16 inches on centers where grouting of
hollow unit masonry is indicated. Fom such openings not less than 4 inches
in diameter or 3 by 4 inches in horizontal dimensions. Upon completion
of grouting operations, plug and finish grouting holes to match
surrounding surfaces.

3.4.1.4 Grout Placement

A grout pour is the total height of masonry to be grouted prior to
erection of additional masonry. A grout lift is an increment of grout
placement within a grout pour. A grout pour is filled by one or more
lifts of grout.

a. Lay masonry to the top of a pour permitted by TMS MSJC Table 7, based
on the size of the grout space and the type of grout. Prior to
grouting, remove masonry protrusions that extend 1/2 inch or more into
cells or spaces to be grouted. Provide grout holes and cleanouts in
accordance with paragraph GROUT HOLES AND CLEANOUTS above when the
grout pour height exceeds 5 feet 4 inches. Hold reinforcement, bolts,
and embedded connections rigidly in position before grouting is
started. Do not prewet concrete masonry units.

b. Place grout using a hand bucket, concrete hopper, or grout pump to
fill the grout space without segregation of aggregate. Operate grout
pumps to produce a continuous stream of grout without air pockets,
segregation, or contamination.

c. If the masonry has cured at least 4 hours, grout slump is maintained
between 10 to 11 inches, and no intermediate reinforced bond beams are
placed between the top and bottom of the pour height, place
conventional grout in lifts not exceeding 12 feet 8 inches. For the
same curing and slump conditions but with intermediate bond beams,
limit conventional grout 1lift to the bottom of the lowest bond beam
that is more than 5 feet 4 inches above the bottom of the 1lift, but do
not exceed 12 feet 8 inches. If masonry has not cured at least 4
hours or grout slump is not maintained between 10 to 11 inches, place
conventional grout in lifts not exceeding 5 feet 4 inches.

d. Upon completion of each day's grouting, remove waste materials and
debris from the equipment, and dispose of outside the masonry.

3.5 APPLICATION
3.5.1 Interface with Other Products
3.5.1.1 Built-In Items

Fill spaces around built-in items with mortar. Point openings around
flush-mount electrical outlet boxes in wet locations with mortar. Embed
anchors, ties, wall plugs, accessories, flashing, pipe sleeves and other
items required to be built-in as the masonry work progresses. Fully
embed anchors, ties and joint reinforcement in the mortar. Fill cells
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receiving anchor bolts and cells of the first course below bearing plates
with grout, unless otherwise indicated.

3.5.1.2 Door and Window Frame Joints

On the exposed interior and exterior sides of exterior frames, rake joints
between frames and abutting masonry walls to a depth of 3/8 inch.

3.5.2 Tolerances

Lay masonry plumb, true to line, with courses level within the tolerances
of TMS MSJC, Article 3.3 F.

3.6 POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to
hardening, completely remove mortar and grout daubs and splashings from
masonry-unit surfaces that will be exposed or painted. Before completion
of the work, rake out defects in joints of masonry to be exposed or
painted, fill with mortar, and tool to match existing joints. Immediately
after grout work is completed, remove scum and stains that have percolated
through the masonry work using a low pressure stream of water and a stiff
bristled brush. Do not clean masonry surfaces, other than removing excess
surface mortar, until mortar in joints has hardened. Leave masonry
surfaces clean, free of mortar daubs, dirt, stain, and discoloration,
including scum from cleaning operations, and with tight mortar joints
throughout. Do not use metal tools and metal brushes for cleaning.

3.6.1 Dry-Brushing Concrete Masonry

Dry brush exposed concrete masonry surfaces at the end of each day's work
and after any required pointing, using stiff-fiber bristled brushes.

-— End of Section --
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SECTION 06 10 00

ROUGH CARPENTRY
08/16

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN LUMBER STANDARDS COMMITTEE (ALSC)
ALSC PS 20 (2015) American Softwood Lumber Standard

AMERICAN WOOD COUNCIL (AWC)

AWC NDS (2015) National Design Specification (NDS)
for Wood Construction

AWC WEFCM (2012) Wood Frame Construction Manual for
One- and Two-Family Dwellings

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)
AWPA M2 (2016) Standard for the Inspection of
Preservative Treated Wood Products for

Industrial Use

AWPA M6 (2013) Brands Used on Preservative Treated
Materials

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2012; Errata 2013) Square and Hex Bolts and
Screws (Inch Series)

ASME B18.2.2 (2015) Nuts for General Applications: Machine
Screw Nuts, Hex, Square, Hex Flange, and
Coupling Nuts (Inch Series)

ASME B18.5.2.1M (2006; R 2011) Metric Round Head Short Square
Neck Bolts

ASME B18.5.2.2M (1982; R 2010) Metric Round Head Square Neck
Bolts
ASME B18.6.1 (2016) Wood Screws (Inch Series)

ASTM INTERNATIONAL (ASTM)

ASTM A153/A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel Hardware
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ASTM F547 (2017) Standard Terminology of Nails for Use
with Wood and Wood-Base Materials

ASTM Fl1667 (2018a) Standard Specification for Driven
Fasteners: Nails, Spikes, and Staples

FM GLOBAL (FM)
FM 4435 (2013) Roof Perimeter Flashing
INTERNATIONAL CODE COUNCIL (ICC)
ICC IBC (2018) International Building Code
1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-06 Test Reports
Preservative-treated Lumber and Plywood
SD-07 Certificates
Certificates of Grade
Preservative Treatment
1.3 DELIVERY AND STORAGE

Deliver materials to the site in an undamaged condition. Store, protect,
handle, and install prefabricated structural elements in accordance with
manufacturer's instructions and as specified. Store materials off the
ground to provide proper ventilation, with drainage to avoid standing water,
and protection against ground moisture and dampness. Store materials with a
moisture barrier at both the ground level and as a cover forming a well
ventilated enclosure. Store wood I-beams and glue-laminated beams and
joists on edge. Adhere to requirements for stacking, lifting, bracing,
cutting, notching, and special fastening requirements. Do not use materials
that have visible moisture or biological growth. Remove defective and
damaged materials and provide new materials. Store separated reusable wood
waste convenient to cutting station and area of work.

1.4 GRADING AND MARKING

1.4.1 Lumber
Mark each piece of framing and board lumber or each bundle of small pieces
of lumber with the grade mark of a recognized association or independent
inspection agency. Such association or agency must be certified by the

Board of Review, American Lumber Standards Committee, to grade the species
used. Surfaces that are to be exposed to view must not bear grademarks,
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stamps, or any type of identifying mark. Hammer marking will be permitted
on timbers when all surfaces will be exposed to view.

1.4.2 Preservative-Treated Lumber and Plywood

The Contractor is responsible for the quality of treated wood products.
FEach treated piece must be inspected in accordance with AWPA M2 and
permanently marked or branded, by the producer, in accordance with AWPA M6.
The Contractor must provide Contracting Officer's Representative (COR) with
the inspection report of an approved independent inspection agency that
offered products comply with applicable AWPA Standards. The appropriate
Quality Mark on each piece will be accepted, in lieu of inspection reports,
as evidence of compliance with applicable AWPA treatment standards.

1.5 SIZES AND SURFACING

ALSC PS 20 for dressed sizes of yard and structural lumber. Lumber must be
surfaced four sides. Size references, unless otherwise specified, are
nominal sizes, and actual sizes must be within manufacturing tolerances
allowed by the standard under which the product is produced. Other
measurements are IP or SI standard.

1.6 MOISTURE CONTENT

Air-dry or kiln-dry lumber. Kiln-dry treated lumber after treatment.
Maximum moisture content of wood products must be as follows at the time of
delivery to the job site:

a. Framing lumber and board, 19 percent maximum

d. Materials other than lumber; moisture content must be in accordance
with standard under which the product is produced

1.7 PRESERVATIVE TREATMENT
a. 0.25 pcf intended for above ground use.

b. 0.40 pcf intended for ground contact and fresh water use. 0.60 pcf
intended for Ammoniacal Copper Quaternary Compound (ACQ)-treated
foundations. 0.80 to 1.00 pcf intended for ACQ-treated pilings. All
wood must be air or kiln dried after treatment. Specific treatments
must be verified by the report of an approved independent inspection
agency, or the AWPA Quality Mark on each piece. Brush coat areas that
are cut or drilled after treatment with either the same preservative
used in the treatment or with a 2 percent copper naphthenate solution.
The following items must be preservative treated:

(5) Nailers, edge strips, crickets, curbs, and cants for roof decks.
1.8 CERTIFICATIONS
1.8.1 Certified Wood Grades
Provide certificates of grade from the grading agency on graded but unmarked

lumber or plywood attesting that materials meet the grade requirements
specified herein.
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PART 2 PRODUCTS

2.

2

1 MATERIALS

1.1 Virgin Lumber

Lumber fabricated from old growth timber is not permitted. Avoid companies
who buy, sell, or use old growth timber in their operations, when possible.

.2 OTHER MATERIALS
2.1 Miscellaneous Wood Members

.2.1.1 Blocking

Blocking must be standard or number 2 grade.

.3 ROUGH HARDWARE

Unless otherwise indicated or specified, rough hardware must be of the type
and size necessary for the project requirements. Sizes, types, and spacing
of fastenings of manufactured building materials must be as recommended by
the product manufacturer unless otherwise indicated or specified. Rough
hardware exposed to the weather or embedded in or in contact with
preservative treated wood, exterior masonry, or concrete walls or slabs must
be hot-dip zinc-coated in accordance with ASTM A153/A153M.

.3.1 Bolts, Nuts, Studs, and Rivets

ASME B18.2.1, ASME B18.5.2.1M, ASME B18.5.2.2M and ASME B1l8.2.2.

.3.2 Wood Screws

ASME B18.6.1.

.3.3 Nails

ASTM F547, size and type best suited for purpose. For sheathing and
subflooring, length of nails must be sufficient to extend 1 inch into
supports. In general, 8-penny or larger nails must be used for nailing
through 1 inch thick lumber and for toe nailing 2 inch thick lumber; 16-
penny or larger nails must be used for nailing through 2 inch thick lumber.
Nails used with treated lumber and sheathing must be hot-dipped galvanized
in accordance with ASTM A153/A153M. Nailing must be in accordance with the
recommended nailing schedule contained in AWC WEFCM. Where detailed nailing
requirements are not specified, nail size and spacing must be sufficient to
develop an adequate strength for the connection. The connection's strength
must be verified against the nail capacity tables in AWC NDS. Reasonable
judgment backed by experience must ensure that the designed connection will
not cause the wood to split. If a load situation exceeds a reasonable limit
for nails, a specialized connector must be used.

.3.4 Wire Nails

ASTM Fl667.
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PART 3 EXECUTION

3.

1 INSTALLATION

Do not install building construction materials that show visual evidence of
biological growth.

Conform to AWC WFCM unless otherwise indicated or specified. Select lumber
sizes to minimize waste. Fit framing lumber and other rough carpentry, set
accurately to the required lines and levels, and secure in place in a rigid
manner. Do not splice framing members between bearing points. Set joists,
rafters, and purlins with their crown edge up. Frame members for the
passage of pipes, conduits, and ducts. Do not cut or bore structural
members for the passage of ducts or pipes without approval. Reinforce all
members damaged by such cutting or boring by means of specially formed and
approved sheet metal or bar steel shapes, or remove and provide new, as
approved. Provide as necessary for the proper completion of the work all
framing members not indicated or specified. Spiking and nailing not
indicated or specified otherwise must be in accordance with the Nailing
Schedule contained in ICC IBC; perform bolting in an approved manner.
Spikes, nails, and bolts must be drawn up tight. Use slate or steel shims
when leveling joists, beams, and girders on masonry or concrete. Do not use
shimming on wood or metal bearings. When joists, beams, and girders are
placed on masonry or concrete, a wood base plate must be positioned and
leveled with grout. The joist, beam, or girder must then be placed on the
plate. When joists, beams, and girders are set into masonry or concrete, a
pocket must be formed into the wall. The joist, beam, or girder must then
be placed into the pocket and leveled with a steel shim.

.2 MISCELLANEOUS

2.1 Wood Roof Nailers, Edge Strips, Crickets, Curbs, and Cants

Provide sizes and configurations indicated or specified and anchored
securely to continuous construction.

.2.1.1 Roof Edge Strips and Nailers

Provide at perimeter of roof, around openings through roof, and where roofs
abut walls, curbs, and other vertical surfaces. Except where indicated
otherwise, nailers must be 6 inches wide and the same thickness as the
insulation. Anchor nailers securely to underlying construction. Anchor
perimeter nailers in accordance with FM 4435.

.2.1.2 Crickets, Cants, and Curbs

Provide wood saddles or crickets, cant strips, as indicated, specified, or
necessary and of lumber.

-- End of Section --
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SECTION 06 20 00

FINISH CARPENTRY
08/16

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
AMERICAN LUMBER STANDARDS COMMITTEE (ALSC)
ALSC PS 20 (2015) American Softwood Lumber Standard
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
ASME B18.6.1 (2016) Wood Screws (Inch Series)

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)

AWPA Ul (2019) Use Category System: User
Specification for Treated Wood

ASTM INTERNATIONAL (ASTM)

ASTM F547 (2017) Standard Terminology of Nails for Use
with Wood and Wood-Base Materials

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the
Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources using
Environmental Chambers

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)

NHLA Rules (2015) Rules for the Measurement & Inspection
of Hardwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA Grading Rules (2013) Standard Grading Rules for
Northeastern Lumber

REDWOOD INSPECTION SERVICE (RIS) OF THE CALIFORNIA REDWOOD
ASSOCIATION (CRA)

RIS Grade Use (1998) Redwood Lumber Grades and Uses
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications
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SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB 1003 (2014) Standard Grading Rules for Southern
Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)
WCLIB 17 (2015) Standard Grading Rules
WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)
WWPA G-5 (2017) Western Lumber Grading Rules
WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)
WDMA I.S.4 (2015A) Preservative Treatment for Millwork
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Detail Drawings Indicating All Wood Assemblies; G
SD-03 Product Data
Wood Products; G
Fascias and Trim; G[, [ 1]
Hardware and Accessories; G[, [ 1]
SD-07 Certificates
Indoor Air Quality for Non-aerosol Adhesives; S
1.3 DETATL DRAWINGS
Submit detail drawings indicating all wood assemblies proposed for use in
the project. 1Indicate materials, species, grade, density, grain, finish
details of construction, location of use in the project, finishes, types,
method and arrangement of fasteners, and installation details. This
includes all fabricated assemblies.
1.4 PRODUCT DATA
Submit Manufacturers printed data including proposed species, grade, density

grain, and finish as applicable; sufficient to demonstrate compliance with
this specification for each type of wood product specified.
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Provide Manufacturers printed data for hardware and all wood accessories
including but not limited to edge banding, adhesives, and sealers.

1.5 DELIVERY, STORAGE, AND HANDLING

Deliver wood products to the jobsite in an undamaged condition. Stack
materials to ensure ventilation and drainage. Protect against dampness
before and after delivery. Store materials under cover in a well ventilated
enclosure and protect against extreme changes in temperature and humidity.
Keep materials wrapped and separated from off-gassing materials (such as
drying paints and adhesives). Do not use materials that have visible
moisture or biological growth. Do not store products in building until wet
trade materials are dry and humidity of the space is within wood
manufacturer's tolerance limits for storage.

1.6 QUALITY ASSURANCE

1.6.1 Lumber
Identify each piece or each bundle of lumber, millwork, and trim by the
grade mark of a recognized association or independent inspection agency
certified by the Board of Review of the ALSC to grade the species.

1.6.2 Non-Pressure Treated Woodwork and Millwork
Mark, stamp, or label to indicate compliance with WDMA I.S.4.

PART 2 PRODUCTS

2.1 WOOD PRODUCTS

2.1.1 Sizes and Patterns of Wood Products
Provide yard and board lumber sizes in accordance with ALSC PS 20. Provide
shaped lumber and millwork in the patterns indicated and in standard
patterns of the association covering the species. Size references, unless
otherwise specified, are nominal sizes. Provide actual sizes within
manufacturing tolerances allowed by the applicable standard.

2.1.2 Species and Grades

Provide in accordance with AWPA Ul Use Category System Tables unless
otherwise specified herein.

2.1.3 Trim, Finish, and Frames

Provide species and grades listed in the table below for wood materials that
must be painted. For materials that must be stained, have a natural, or a
transparent finish, provide materials one grade higher than those listed in
the table below. Provide trim, except window stools and aprons with hollow
backs.

TABLE OF GRADES FOR WOOD TO RECEIVE PAINT FINISH
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Grading Rules Species Exterior and Interior Trim,
Finish, and Frames
WWPA G-5 standard Aspen, Douglas Fir-Larch, |All Species: C & BTR.

grading rules

Douglas Fir South,
Engelmann Spruce-Lodgepole
Pine, Engelmann Spruce,
Hem-Fir, Idaho White Pine,
Lodgepole Pine, Mountain
Hemlock, Mountain Hemlock-
Hem-Fir, Ponderosa Pine-
Sugar Pine, (Ponderosa
Pine-Lodgepole Pine,)
White Woods, (Western
Woods,) Western Cedars,
Western Hemlock

Select (Choice & BTR Idaho
White Pine) or Superior
Finish. Western Red Cedar

may be graded C & BTR.
Select or A & BTR in
accordance with Special
Western Red Cedar Rules.

WCLIB 17 standard
grading rules

Douglas Fir-Larch, Hem-
Fir, Mountain Hemlock,
Sitka Spruce, Western
Cedars, Western Hemlock

All Species: C & BTR VG,
except A for Western Red
Cedar

SPIB 1003 standard |[Southern Pine C & BTR
grading rules
NHLA Rules Cypress C-Select

NELMA Grading Rules
standard grading
rules **

Balsam Fir, Eastern
Hemlock-Tamarack, Eastern
Spruce, Eastern White

All Species: C-Select
except C & BTR for Eastern
White Pine and Norway Pine

Pine, Northern Pine,
Northern Pine, Northern
White Cedar
RIS Grade Use Redwood Clear, Clear All Heart
standard
specifications
NHLA Rules Cypress B Finish
Red Gum, Soft Elm, Birch Select or BTR (for interior

use only)

Note:

** http://www.nelma.org/library/2013-standard-grading-rules-for-

northeastern-lumber/
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2.2 FASCIAS AND TRIM

2.2.1 Wood
Provide species and grades for all fascia and trim, including exterior door
and window casings, in accordance with AWPA Ul Use Category System Tables.
Provide sizes indicated. Metal corners may be provided in lieu of wood
corner boards for horizontal siding. If metal corners are used, provide
galvanized steel or aluminum, completely coated with primer compatible for
the specific metal substrate.

2.3 HARDWARE AND ACCESSORIES
Provide sizes, types, and spacings of hardware and accessories as
recommended in writing by the wood product manufacturer, except as otherwise
specified.

2.3.1 Wood Screws
ASME B18.6.1.

2.3.2 Nails
Use nails of a size and type best suited for each application and in
accordance with ASTM F547. Use hot-dipped galvanized or aluminum nails for
exterior applications. For siding, provide nails of sufficient length to
extend 1-1/2 inches into supports, including wood sheathing over framing.
Where nailing is impractical, provide screws of a size and type best suited
for each application.

2.4 FABRICATION

2.4.1 Quality Standards (QS)

2.4.1.1 Grades
The terms "Premium," "Custom," and "Economy" refer to the quality grades
defined in NAAWS 3.1. Provide items not otherwise specified in a specific
grade as "Custom" grade.

2.4.1.2 Adhesives
Select adhesives for durability and permanent bonding. Address factors such
as materials that must be bonded, expansion and contraction, bond strength,
fire rating, moisture resistance, and manufacturer's recommendations.
Provide non-aerosol adhesive products used on the interior of the building
(defined as inside of the weatherproofing system) meeting either emissions
requirements of CDPH SECTION 01350 (limit requirements for either office or
classroom spaces regardless of space type) or VOC content requirements of
SCAQMD Rule 1168. Provide certification or validation of indoor air quality
for non-aerosol adhesives applied on the interior of the building (inside of
the weatherproofing system) .

2.4.2 Casework with Transparent Finish (CTF)
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2.4.2.1 AWI Quality Grade
Custom grade.
2.4.2.2 Exposed Parts
Provide species to match existing window stools.

PART 3 EXECUTION

Do not install building construction materials that show visual evidence of
biological growth.

3.1 FINISH WORK

Apply primer to finish work before installing. Where practicable, shop
assemble and finish millwork items. Construct joints tight and in a manner
to conceal shrinkage but to avoid cupping, twisting and warping after
installation. Miter trim and mouldings at exterior angles; cope at interior
angles and at returns. Provide millwork and trim in maximum practical
lengths. Fasten finish work with finish nails. Provide blind nailing where
practicable. Set face nails for putty stopping.

3.1.1 Interior Finish Work

After installation, sand exposed surfaces smooth. Provide window and door
trim in single lengths.

3.1.2 Window Stools and Aprons

Provide stools with rabbets over window sills. Provide aprons with returns
cut accurately to profile of member.

Provide window stools with species, profile and finish to match existing
window stools.

3.2 MOULDING AND INTERIOR TRIM

Install mouldings and interior trim straight, plumb, level and with closely
fitted joints. Provide exposed surfaces machine sanded at the shop. Cope
returns and interior angles at moulded items and miter external corners.
Shoulder intersections of flatwork to ease any inherent changes in plane.
Provide window and door trim in single lengths. Blind nail to the extent
practicable. Set and stop face nailing with a nonstaining putty to match
the applied finish. Use screws for attachment to metal; set and stop screws
in accordance with the same quality requirements for nails.

-- End of Section --
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MINERAL FIBER BLANKET INSULATION
11/11

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.
ASTM INTERNATIONAL (ASTM)
ASTM C665 (2017) Standard Specification for Mineral-
Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing
ASTM C930 (2019) Standard Classification of Potential
Health and Safety Concerns Associated with

Thermal Insulation Materials and Accessories

ASTM D3575 (2014) Flexible Cellular Materials Made From
Olefin Polymers

ASTM D5359 (2015) Standard Specification for Glass
Cullet Recovered from Waste for Use in

Manufacture of Glass Fiber

ASTM E84 (2018a) Standard Test Method for Surface
Burning Characteristics of Building Materials

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the
Testing and Evaluation of Volatile Organic

Chemical Emissions from Indoor Sources using
Environmental Chambers

GREEN SEAL (GS)

GS-36 (2013) Adhesives for Commercial Use
SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS SCS Global Services (SCS) Indoor Advantage
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.134 Respiratory Protection
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UNDERWRITERS LABORATORIES (UL)
UL 2818 (2013) GREENGUARD Certification Program For
Chemical Emissions For Building Materials,

Finishes And Furnishings

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data
Blanket Insulation

Recycled Content for Insulation Materials; S

Sill Sealer Insulation

Accessories
SD-07 Certificates
Indoor Air Quality for Insulation Materials; S
Indoor Air Quality for Adhesives; S
SD-08 Manufacturer's Instructions
Insulation
1.3 CERTIFICATIONS

Submit required indoor air quality certifications and validations in one
submittal package.

1.3.1 Insulation Products

Provide product certified to meet indoor air quality requirements by UL 2818
(Greenguard) Gold, SCS Global Services Indoor Advantage Gold or provide
certification by other third-party programs. Provide current product
certification from certification body.

1.3.2 Adhesives and Sealants

Provide products certified to meet indoor air quality requirements by UL
2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or provide
certification or validation by other third-party programs that products meet
the requirements of this Section. Provide current product certification
documentation from certification body. When product does not have
certification, provide validation that product meets the indoor air quality
product requirements cited herein.
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1.4 DELIVERY, STORAGE, AND HANDLING

1.4.1 Delivery
Deliver materials to site in original sealed wrapping bearing manufacturer's
name and brand designation, specification number, type, grade, R-value, and
class. Store and handle to protect from damage. Do not allow insulation
materials to become wet, soiled, crushed, or covered with ice or snow.
Comply with manufacturer's recommendations for handling, storing, and
protecting of materials before and during installation.

1.4.2 Storage
Inspect materials delivered to the site for damage; unload and store out of
weather in manufacturer's original packaging. Store only in dry locations,
not subject to open flames or sparks, and easily accessible for inspection
and handling.

1.5 SAFETY PRECAUTIONS

1.5.1 Respirators
Provide installers with dust/mist respirators, training in their use, and
protective clothing, all approved by National Institute for Occupational
Safety and Health (NIOSH)/Mine Safety and Health Administration (MSHA) in
accordance with 29 CFR 1910.134.

1.5.2 Other Safety Concerns

Consider other safety concerns and measures as outlined in ASTM C930.

PART 2 PRODUCTS

2.

1 BLANKET INSULATION

ASTM C665, Type III, blankets with reflective coverings; Class A, membrane-
faced surface with a flame spread of 25 or less, except a flame spread
rating of 25 or less when tested in accordance with ASTM E84.

1.1 Thermal Resistance Value (R-VALUE)

The R-Value must be as indicated on drawings.

1.2 Recycled Materials

Provide insulation materials containing the following minimum percentage of
recycled material content by weight:

Fiberglass: 20 percent glass cullet complying with ASTM D5359

Provide data identifying percentage of recycled content for insulation
materials.

1.3 Prohibited Materials

Do not provide asbestos-containing materials.
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2.1.4 Reduced Volatile Organic Compounds (VOC) for Insulation Materials
Provide certification of indoor air quality for insulation materials.
2.2 SILL SEALER INSULATION

Provide polyethylene foam sill sealer 7.5 inches in width with the following
characteristics:.

Physical Properties Test Method Measurement

Nominal Thickness ASTM D3575 3/16 inch

Compressive Strength ASTM D3575 1.2 psi

- Vertical Direction Suffix D

Tensile Strength ASTM D3575 32 psi
Suffix T

2.3 ACCESSORIES
2.3.1 Adhesive

As recommended by the insulation manufacturer. Provide non-aerosol adhesive
products used on the interior of the building (defined as inside of the
weatherproofing system) that meet either emissions requirements of CDPH
SECTION 01350 (limit requirements for either office or classroom spaces
regardless of space type) or VOC content requirements of SCAQMD Rule 1168.
Provide aerosol adhesives used on the interior of the building that meet
either emissions requirements of CDPH SECTION 01350 (use the office or
classroom requirements, regardless of space type) or VOC content
requirements of GS-36. Provide certification or validation of indoor air
quality for adhesives.

PART 3 EXECUTION

3.1 INSTALLATION

3.1.1 Insulation
Install and handle insulation in accordance with manufacturer's
instructions. Keep material dry and free of extraneous materials. Any
materials that show visual evidence of biological growth due to presence of
moisture must not be installed on the building project. Ensure personal
protective clothing and respiratory equipment is used as required. Observe
safe work practices.

3.1.1.1 Electrical wiring

Do not install insulation in a manner that would sandwich electrical wiring
between two layers of insulation.
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3.1.1.2 Continuity of Insulation

Install blanket insulation to butt tightly against adjoining blankets and to
studs, rafters, joists, sill plates, headers and any obstructions.

Provide continuity and integrity of insulation at corners, wall to ceiling
joints, roof, and floor. Avoid creating thermal bridges.

3.1.1.3 Cold Climate Requirement
Place insulation to the outside of pipes.
3.1.1.4 Insulation Blanket with Affixed Vapor Retarder

Locate vapor retarder as indicated. Do not install blankets with affixed
vapor retarders unless so specified. Unless the insulation manufacturer's
instructions specifically recommend not to staple the flanges of the vapor
retarder facing, staple flanges of vapor retarder at 6 inch intervals flush
with face or set in the side of truss, joist, or stud. Avoid gaps and
bulges in insulation and "fishmouth" in vapor retarders. Overlap both
flanges when using face method. Seal joints and edges of vapor retarder
with pressure sensitive tape. Stuff pieces of insulation into small cracks
between trusses, joists, studs and other framing, such as at attic access
doors, door and window heads, jambs, and sills, band joists, and headers.
Cover these insulated cracks with vapor retarder material and tape all
joints with pressure sensitive tape to provide air and vapor tightness.

3.1.1.5 Sizing of Blankets

Provide only full width blankets when insulating between studs. Size width
of blankets for a snug fit where studs are irregularly spaced.

3.1.1.6 Installation of Sill Sealer
Size sill sealer insulation and place insulation over top of masonry or

concrete perimeter walls or concrete perimeter floor slab on grade. Fasten
sill plate over insulation.

-- End of Section --

Section 07 21 16 Page 5



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

SECTION 07 24 00

EXTERIOR INSULATION AND FINISH SYSTEMS
05/11

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C150/C150M (2018) Standard Specification for Portland
Cement
ASTM C1177/C1l177M (2017) Standard Specification for Glass Mat

Gypsum Substrate for Use as Sheathing

ASTM C1278/C1278M (2017) Standard Specification for Fiber-
Reinforced Gypsum Panel

ASTM E2098/E2098M (2013) Determining Tensile Breaking Strength
of Glass Fiber Reinforcing Mesh for Use in
Class PB Exterior Insulation and Finish
Systems (EIFS) after Exposure to a Sodium
Hydroxide Solution

.2 SYSTEM DESCRIPTION AND REQUIREMENTS

The exterior insulation and finish system (EIFS) must be a job-fabricated,
exterior soffit covering consisting of sheathing, reinforcing fabric, base
coat, finish coat, adhesive and mechanical fasteners as applicable. The
system components must be compatible with each other and with the substrate
as recommended or approved by, and the products of, a single manufacturer
regularly engaged in furnishing Exterior Insulation and Finish Systems. All
materials must be installed by an applicator approved by the system
manufacturer.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data
Sheathing Board

Mechanical Fasteners

Accessories
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1

Base Coat
Portland Cement
Reinforcing Fabric

Finish Coat

Warranty

Include joint and other details, such as end conditions, corners,

windows, and parapet. Include shelf life and recommended cleaning
solvents in data for sealants. Include Safety Data Sheets (SDS) for
all components of the EIFS. The SDS shall be available at the job
site.

SD-04 Samples

Color and Texture

Substrate

SD-07 Certificates

Qualifications of EIFS Manufacturer

Qualification of EIFS Installer

SD-08 Manufacturer's Instructions
Installation

Manufacturer's standard printed instructions for the installation

of the EIFS. Include requirements for condition and preparation of
substrate, installation of EIFS, and requirements for sealants and
sealing.

SD-10 Operation and Maintenance Data
EIFS

Include detailed finish repair procedures and information regarding
compatibility of sealants with base and finish coatings.

.4 QUALITY ASSURANCE

401 Qualifications of EIFS Manufacturer

The EIFS must be the product of a manufacturer who has been in the practice
of manufacturing and designing EIFS for a period of not less than 3 years,
and has been involved in at least five projects similar to this project in
size, scope, and complexity, in the same or a similar climate as this
project.
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1.4.2 Qualification of EIFS Installer

The EIFS Installer must be trained by the EIFS manufacturer to perform the
installation of the System and must have successfully installed at least
five projects at or near the size and complexity of this project. The
contractor must employ qualified workers trained and experienced in
installing the manufacturer's EIFS.

1.5 DELIVERY AND STORAGE

Deliver materials to job site in original unopened packages, marked with

manufacturer's name, brand name, and description of contents. Store
materials off the ground and in accordance with the manufacturer's
recommendations in a clean, dry, well-ventilated area. Protect stored

materials from rain, sunlight, and excessive heat. Keep coating materials
which would be damaged by freezing at a temperature not less than 40 degrees
F. Do not expose insulation board to flame or other ignition sources.
1.6 ENVIRONMENTAL CONDITIONS
a. Do not prepare materials or apply EIFS during inclement weather unless
appropriate protection is provided. Protect installed materials from
inclement weather until they are dry.
b. Apply sealants and wet materials only at ambient temperatures of 40
degrees F or above and rising, unless supplemental heat is provided.
The system must be protected from inclement weather and maintain this
temperature for a minimum of 24 hours after installation.
1.7 WARRANTY
Furnish manufacturer's standard warranty for the EIFS. Warranty must run
directly to Government and cover a period of not less than 5 years from date
Government accepted the work.
PART 2 PRODUCTS
2.1 COMPATIBILITY

Provide all materials compatible with each other and with the substrate, and
as recommended by EIFS manufacturer.

2.2 SHEATHING BOARD
2.2.1 Glass Mat Gypsum Sheathing Board
a. Conform to ASTM C1177/C1177M; or.

b. ASTM C1278/C1278M, Water Resistant Exterior Type only

2.3 MECHANICAL FASTENERS

Corrosion resistant and as approved by EIFS manufacturer. Select fastener
type and pattern based on applicable wind loads and substrate into which
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fastener will be attached, to provide the necessary pull-out, tensile, and
shear strengths.

.4 BASE COAT

Manufacturer's standard product and compatible with other systems
components.

.5 PORTLAND CEMENT

Conform to ASTM C150/C150M, Type I or II as required, fresh and free of
lumps, and approved by the systems manufacturer.

.6 REINFORCING FABRIC

Reinforcing fabric mesh must be alkali-resistant, balanced, open weave ,
glass fiber fabric made from twisted multi-end strands specifically treated
for compatibility with the other system materials, and comply with ASTM
E2098/E2098M and as recommended by EIFS manufacturer.

.7 FINISH COAT

Manufacturer's standard product conforming to the requirements in the
paragraph on Sub-Component Requirements and Tests. For color consistency,
use materials from the same batch or lot number.

.8 ACCESSORIES

Conform to recommendations of EIFS manufacturer, including trim, edging,
anchors, and expansion joints. All metal items and fasteners to be
corrosion resistant.

Provide vented soffit with annodized finish for EIFS. Size and free area as
indicated on the drawings.

PART 3 EXECUTION

3.

1 EXAMINATION

Examine substrate and existing conditions to determine that the EIFS can be
installed as required by the EIFS manufacturer and that all work related to
the EIFS is properly coordinated. Surface must be sound and free of oil,
loose materials or protrusions which will interfere with the system
installation. If deficiencies are found, notify the Contracting Officer and
do not proceed with installation until the deficiencies are corrected. The
substrate must be plane, with no deviation greater than 1/4 inch when tested
with a 10 foot straightedge. Determine flatness, plumbness, and any other
conditions for conformance to manufacturer's instructions.

.2 SURFACE PREPARATION

Prepare existing surfaces for application of the EIFS to meet flatness
tolerances and surface preparation according to manufacturer's installation
instructions but provide a flatness of not more that 1/4 inch in 10 feet.
Provide clean surfaces free of o0il and loose material without protrusions
adversely affecting the installation of the insulation board. For
adhesively attached EIFS, existing deteriorated paint must be removed. Due

Section 07 24 00 Page 4



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

to substrate conditions or as recommended by the system manufacturer, a
primer may be required. Apply the primer to existing surfaces as
recommended by the manufacturer. Use masking tape to protect areas adjacent
to the EIFS to prevent base or finish coat to be applied to areas not
intended to be covered with the EIFS. The contractor must not proceed with
the installation until all noted deficiencies of the substrate are
corrected.

3.3 INSTALLATION

Install EIFS as indicated, comply with manufacturer's instructions except as
otherwise specified. EIFS must be installed only by an applicator trained
by the EIFS manufacturer. Specifically, include all manufacturer
recommended provisions regarding flashing and treatment of wall
penetrations. Any materials that show visual evidence of biological growth
due to the presence of moisture must not be installed on the building
project.

3.3.1 Sheathing Board

Edges and ends of boards must be butted snugly with vertical joints
staggered to provide full and even support for the insulation. Do not align
sheathing board joints with wall openings. Provide support at both vertical
and horizontal joints. Attach sheathing board to metal studs with self-
tapping drywall screws. Place fasteners sufficiently close to support
imposed loads, but not more than:

a. Maximum of 8 inches apart on each supporting stud

Space fasteners more closely when required for negative wind load
resistance.

3.3.2 Base Coat and Reinforcing Fabric Mesh,
3.3.2.1 Soffit Systems

Install reinforcing fabric to sheathing boardin accordance with
manufacturer's instructions. Mix base coat in accordance with the
manufacturer's instructions and apply to insulated wall surfaces to the
thickness specified by the system manufacturer and provide any other
reinforcement recommended by EIFS manufacturer. Trowel the reinforcing

fabric mesh into the wet base coat material. Fully embed the mesh in the
base coat. When properly worked-in, the pattern of the reinforcing fabric
mesh must not be visible. Provide diagonal reinforcement at opening

corners. Back-wrap or edge wrap all terminations of the EIFS. Overlap the
reinforcing fabric mesh a minimum of 2.5 inches on previously installed
mesh, or butted, in accordance with the manufacturer’s instructions.

3.3.3 Finish Coat

The base coat/reinforcing mesh must be allowed to dry a minimum of 24 hours
prior to application of the finish coat. Surface irregularities in the base
coat, such as trowel marks, board lines, reinforcing mesh laps, etc., must
be corrected prior to the application of the finish coat. Apply and level
finish coat in one operation. Obtain final texture by trowels, floats, or by
spray application as necessary to achieve the required finish matching
approved sample. Apply the finish coat to the dry base coat maintaining a
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wet edge at all times to obtain a uniform appearance. The thickness of the
finish coat must be in accordance with the system manufacturer’s current
published instructions. Apply finish coat so that it does not cover
surfaces to which joint sealants are to be applied.

3.4 CLEANUP

Upon completion, remove all scaffolding, equipment, materials and debris
from site. Remove all temporary protection installed to facilitate
installation of EIFS.

-— End of Section --
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SECTION 07 42 13

METAL WALL PANELS
05/11

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

ALUMINUM ASSOCIATION (AA)

AA ADM (2015) Aluminum Design Manual
AA ASD1 (2017; Errata 2017) Aluminum Standards and
Data

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)
AAMA 501.1 (2017) Standard Test Method for Water
Penetration of Windows, Curtain Walls and

Doors Using Dynamic Pressure

AAMA 800 (2016) Voluntary Specifications and Test
Methods for Sealants

AMERICAN IRON AND STEEL INSTITUTE (AISI)
AISI S100 (2012) North American Specification for the
Design of Cold-Formed Steel Structural
Members

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (2017) Minimum Design Loads for Buildings and
Other Structures

ASTM INTERNATIONAL (ASTM)
ASTM A653/A653M (2019) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip

Process

ASTM B117 (2016) Standard Practice for Operating Salt
Spray (Fog) Apparatus

ASTM B209 (2014) Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

ASTM C920 (2018) Standard Specification for Elastomeric
Joint Sealants
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ASTM
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D1308

D1654

D1667
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D3359

D3363
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(2014) Mandrel Bend Test of Attached Organic
Coatings

(2014; R 2018) Standard Test Method for
Specular Gloss

(2008; R 2019) Standard Practice for
Evaluating Degree of Rusting on Painted Steel
Surfaces

(2002; R 2017) Standard Test Method for
Evaluating Degree of Blistering of Paints

(2013) Filtered Open-Flame Carbon-Arc
Exposures of Paint and Related Coatings

(2017) Standard Test Methods for Abrasion
Resistance of Organic Coatings by Falling
Abrasive

(2014) Standard Specification for Flexible
Cellular Materials - Sponge or Expanded
Rubber

(2013) Effect of Household Chemicals on Clear
and Pigmented Organic Finishes

(2008; R 2016; E 2017) Standard Test Method
for Evaluation of Painted or Coated Specimens
Subjected to Corrosive Environments

(2017) Standard Specification for Flexible
Cellular Materials - Poly (Vinyl Chloride)
Foam (Closed-Cell)

(2016) Standard Practice for Calculation of
Color Tolerances and Color Differences from
Instrumentally Measured Color Coordinates

(2015) Testing Water Resistance of Coatings
in 100% Relative Humidity

(1993; R 2019) Standard Test Method for
Resistance of Organic Coatings to the Effects
of Rapid Deformation (Impact)

(2017) Standard Test Methods for Rating
Adhesion by Tape Test

(2005; E 2011; R 2011; E 2012) Film Hardness
by Pencil Test

(2007; R 2015) Standard Test Method for
Evaluating the Degree of Chalking of Exterior
Paint Films
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ASTM D4587 (2011) Standard Practice for Fluorescent UV-
Condensation Exposures of Paint and Related
Coatings
ASTM D5894 (2016) Standard Practice for Cyclic Salt

Fog/UV Exposure of Painted Metal,
(Alternating Exposures in a Fog/Dry Cabinet
and a UV/Condensation Cabinet)

ASTM E72 (2015) Conducting Strength Tests of Panels
for Building Construction

ASTM E84 (2018a) Standard Test Method for Surface
Burning Characteristics of Building Materials

ASTM E283 (2004; R 2012) Determining the Rate of Air
Leakage Through Exterior Windows, Curtain
Walls, and Doors Under Specified Pressure
Differences Across the Specimen

ASTM E331 (2000; R 2016) Standard Test Method for Water
Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static
Air Pressure Difference
ASTM E1592 (2005; R 2012) Structural Performance of
Sheet Metal Roof and Siding Systems by
Uniform Static Air Pressure Difference
ASTM G152 (2013) Operating Open Flame Carbon Arc Light
Apparatus for Exposure of Nonmetallic
Materials
ASTM G153 (2013) Operating Enclosed Carbon Arc Light
Apparatus for Exposure of Nonmetallic
Materials
METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)
MBMA MBSM (2012) Metal Building Systems Manual
NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)
NAAMM AMP 500 (2006) Metal Finishes Manual

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
(SMACNA)

SMACNA 1793 (2012) Architectural Sheet Metal Manual, 7th
Edition

UNDERWRITERS LABORATORIES (UL)

UL Bld Mat Dir (updated continuously online) Building
Materials Directory
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1.2 DEFINITIONS

Metal Wall Panel: Metal wall panels, attachment system components and
accessories necessary for a complete weather-tight wall system.

1.3 DESCRIPTION OF WALL PANEL SYSTEM

Factory color finished, aluminum metal wall panel system with concealed
fastening attachment. Panel profile must be flush face snap lock seam and
with stiffening ribs in the flat of the panel.

1.3.1 Metal Wall Panel General Performance

Comply with performance requirements, conforming to AISI S100, without
failure due to defective manufacture, fabrication, installation, or other
defects in construction. Wall panels and accessory components must conform
to the following standards:

ASTM D522/D522M for applied coatings
UL Bld Mat Dir

1.3.2 Structural Performance
Maximum calculated fiber stress must not exceed the allowable value in the
AISI or AA manuals; a one third overstress for wind is allowed. Midspan
deflection under maximum design loads is limited to L/180. Contract
drawings show the design wind loads and the extent and general assembly
details of the metal siding. Contractor must provide design for members and
connections not shown on the drawings. Siding panels and accessories must
be the products of the same manufacturer.
Provide metal wall panel assemblies complying with the load and stress
requirements in accordance with ASTM E1592. Wind Load force due to wind
action governs the design for panels.
Wall systems and attachments are to resist the wind loads as determined by
ASTM E72 and ASCE 7 in the geographic area where the construction will take

place, in pounds per square foot. Submit five copies of wind load tests to
the Contracting Officer.

1.3.3 Air Infiltration

Air leakage must conform to the limits through the wall assembly area when
tested according to ASTM E283.

1.3.4 Water Penetration Under Static Pressure
No water penetration when tested according to ASTM E331.
1.3.5 Water Penetration Under Dynamic Pressure
No evidence of water leakage when tested according to AAMA 501.1.

1.4 SUBMITTALS
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Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Submit Documentation for the following items:
Qualification of Manufacturer; G
Qualification of Installation Contractor; G
Sample Warranty; G
SD-02 Shop Drawings
Installation Drawings ; G
SD-03 Product Data
Submit Manufacturer's data indicating percentage of recycle
material in wall panels to verify sustainable acquisition
compliance.
Submit Manufacturer's catalog data for the following items:
Wall Panels ; G
Factory Color Finish
Closure Materials
Pressure Sensitive Tape
Sealants and Caulking
Enamel Repair Paint
Accessories
SD-04 Samples
Submit as required each of the following samples:
Wall Panels, 12 inches long by actual panel width; G
Fasteners; G
Metal Closure Strips, 10 inches long of each type; G
Color chart and chips ; G
Submit manufacturer's color charts and chips, approximately 4 by 4
inches, showing full range of colors, textures and patterns
available for wall panels with factory applied finishes.
SD-05 Design Data

Wind load design analysis ; G

As applicable, submit the following wind load design analysis data,
to include, but not limited to:
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1

1.

wind speed
exposure category,co-efficient,importance factor
type of facility
negative pressures for each zone
methods and requirements of attachment
SD-06 Test Reports

Submit test reports for the following in accordance with the
referenced articles in this section.

Leakage Tests; G
Wind Load Tests; G
Coating Tests; G
Chalking Tests; G

SD-07 Certificates

Submit certificates for the following items showing conformance
with referenced standards contained in this section:

Coil Stock; G
Fasteners; G

SD-08 Manufacturer's Instructions

Include detailed application instructions and standard manufacturer
drawings altered as required by these specifications.

Installation of Wall panels; G

SD-11 Closeout Submittals

Warranty; G
Maintenance Instructions; G

20 year "No Dollar Limit" warranty for labor and material

.5 QUALITY ASSURANCE

5.1 Pre-Installation Conference

Upon notification of submittal receipt and approval by the Contracting
Officer; and prior to the commencement of the work, the Contractor must
attend a pre-installation conference to review the following:

a. Drawings and Specifications.

b. Qualification of Installer.

d. Approved Warranty

e. Sample wall panels, 12 inches long by actual panel width

f. Sample metal closure strips, 10 inches long of each type
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g. Color charts and chips
h. Coatings and base metal tests, chalking tests

i. Construction schedule, availability of materials, Installer's
personnel, equipment and facilities required to progress with the work
without delay.

j. Methods and procedures related to installation of wall panels,
including manufacturer's written instructions. Explicitly identify in
writing, differences between manufacturer's instructions and the
specified requirements.

k. Support conditions for compliance with requirements, including
alignment between and attachment to structural members.

1. Flashing, special siding details, wall penetrations, openings, and
condition of other construction that will affect metal wall panels.

m. Governing regulations and requirements for insurance, certificates, and
tests and inspections if applicable.

n. Temporary protection requirements for metal wall panel assembly during
and after installation.

o. Wall panel observation and repair procedures after metal wall panel
installation. Provide detailed written instructions including copies
of Safety Data Sheets for maintenance and repair materials, and
manufacturer's maintenance instructions.

1.5.1.1 Installation Drawings

Installation shop drawings for wall panels, flashing, accessories, and
anchorage systems must indicate completely dimensioned structural frame and
erection layouts, openings in the wall, special framing details, and
construction details at corners, building intersections and flashing,
location and type of mastic and metal filler strips.

1.5.1.2 Wind Load Design Analysis

Wind design analysis must include wall plan delineating dimensions and
attachment patterns for each zone. Wind design analysis must be prepared
and sealed by Licensed Project Engineer in the geographic area where the
construction will take place.

1.5.2 Qualification of Manufacturer

Certify that metal wall panel system manufacturer has a minimum of five (5)
years experience in manufacturing metal wall system and accessory products.

Manufacturer must also provide engineering services by an authorized
engineer; currently licensed in the geographical area where construction
will take place, having a minimum of four (4) years experience as an
engineer knowledgeable in wind load design analysis, protocols and
procedures per MBMA MBSM, "Metal Building Systems Manual"; ASCE 7, and ASTM
E1592.
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Provide certified engineering calculations, using the products submitted,
for Wind load requirements in accordance with ASCE 7.

1.5.2.1 Manufacturer's Certificates
Also provide the following certifications from the manufacturer:

Coil Stock
Fasteners

Enamel Repair Paint

Submit certification from coil stock manufacturer or supplier that the
machinery used will form the provided coil stock without warping, waviness,
or rippling that is not a part of the panel profile, and without damage,
abrasion or marring of the finish coating.

Provide evidence that products used within this specification are
manufactured in the United States.

1.5.3 Certified Qualification of Installation Contractor

The installation contractor must be approved and certified by the metal wall
panel manufacturer prior to beginning the installation of the metal wall
panel system. Subcontracting by Certified Contractor for the metal wall
panel work is not permitted.

1.5.4 Single Source

Obtain each type of metal wall panels, clips, closure materials and other
accessories from the standard products of the single source from a single
manufacturer to operate as a complete system for the intended use.

1.5.5

Manufacturer's Maintenance Instructions

Provide manufacturer's detailed written instructions including copies of
Safety Data Sheets for maintenance and repair materials.

1.6 DELIVERY, HANDLING, AND STORAGE

Deliver and protect package components, sheets, metal wall panels, and other
manufactured items to prevent damage or deformation during transportation
and handling.

Unload, store, and erect metal wall panels in a manner to prevent bending,
warping, twisting, and surface damage.

Stack and store metal wall panels horizontally on platforms or pallets,
covered with suitable weather-tight and ventilated covering to ensure
dryness, with positive slope for drainage of water. Do not store metal wall
panels in contact with other materials that might cause staining, denting,
or other surface damage.

Retain strippable protective covering on metal wall panel until actual
installation.
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1.7 PROJECT CONDITIONS

1.7.1 Field Measurements
Verify locations of wall framing and opening dimensions by field
measurements before metal wall panel fabrication and indicate measurements
on Shop Drawings.

1.7.2 Weather Limitations
Proceed with installation preparation only when existing and forecasted
weather conditions permit Work to proceed without water entering into wall
system or building.

1.8 WARRANTY
Warranty must conform to the Sample Warranty as reviewed and approved by the
Contracting Officer.

1.8.1 20 Year "No Dollar Limit" Warranty for Labor and Material

Furnish manufacturer's no-dollar-limit warranty for the metal wall panel
system. The warranty period is to be no less than twenty (20) years from
the date of Government acceptance of the work. The warranty is to be issued
directly to the Government. The warranty is to provide that if within the
warranty period the metal wall panel system shows evidence of corrosion,
perforation, rupture or excess weathering due to deterioration of the wall
panel system resulting from defective materials and correction of the
defective workmanship is to be the responsibility of the metal wall panel
system manufacturer. Repairs that become necessary because of defective
materials and workmanship while metal wall panel system is under warranty
are to be performed within 24 hours after notification, unless additional
time is approved by the Contracting Officer. Failure to perform repairs
within 24 hours of notification will constitute grounds for having emergency
repairs performed by others and not void the warranty.

PART 2 PRODUCTS

2.

1 FABRICATION

Unless approved otherwise, fabricate and finish metal wall panels and
accessories at the factory to greatest extent possible, by manufacturer's
standard procedures and processes and as necessary to fulfill indicated and
specified performance requirements. Comply with indicated profiles and with
dimensional and structural requirements.

Provide panel profile, including major ribs and intermediate stiffening
ribs, if any, for full length of panel. Fabricate metal wall panel side
laps with factory-installed captive gaskets or separator strips that provide
a tight seal and prevent metal-to-metal contact, in a manner that will seal
weather-tight and minimize noise from movements within panel assembly.

1.1 Sheet Metal Accessories

Fabricate flashing and trim to comply with recommendations in SMACNA 1793
that apply to the design, dimensions, metal, and other characteristics of
item indicated:
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a. Form exposed sheet metal accessories that are without excessive o0il
canning, buckling, and tool marks and that are true to line and levels
indicated, with exposed edges folded back to form hems.

b. End Seams: fabricate nonmoving end seams with flat-lock seams. Form
seams and seal with epoxy seam sealer. Rivet joints for additional
strength.

c. Sealed Joints: form non-expansion but movable joints in metal to
accommodate elastomeric sealant to comply with SMACNA 1793.

d. Conceal fasteners and expansion provisions where possible. Exposed
fasteners are not allowed on faces of accessories exposed to view.

e. Fabricate cleats and attachment devices of size and metal thickness
recommended by SMACNA 1793 or by metal wall panel manufacturer for
application, but not less than thickness of metal being secured.

2.2 PANEL MATERIALS
2.2.1 Aluminum Sheet

Roll-form aluminum wall panels to the specified profile, with fy = 30 ksi,
.040 inches thickness and depth as indicated. Material must be plumb and
true, and within the tolerances listed:

a. Aluminum Sheet conforming to ASTM B209, AA ASDl1 and AA ADM.

b. Individual panels must be have continuous length to cover the entire
length of any wall area with no joints or seams and formed without
warping, waviness, or ripples that are not part of the panel profile
and free of damage to the finish coating system.

c. Provide panels with thermal expansion and contraction consistent with
the type of system specified.

1. Profile and coverage to be a minimum height and width from
manufacturer's standard for the indicated wall area.

10. Profile to be a 1-3/4 inch high standing seam, 12 inch coverage,
with snap-together seams with concealed clips and fasteners.

11. Smooth, flat surface texture.
2.2.2 Factory Color Finish

Comply with NAAMM AMP 500 for recommendations for applying and designating
finishes. Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are
within the range of approved samples and are assembled or installed to
minimize contrast.

All panels are to receive a factory-applied polyvinylidene fluoride finish

consisting of a baked-on top-coat with a manufacturer's recommended prime
coat conforming to the following:
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2.2.2.1 Metal Preparation

Carefully prepare all metal surface for painting on a continuous process
coil coating line by alkali cleaning, hot water rinsing, application of
chemical conversion coating, cold water rinsing, sealing with acid rinse,
and thorough drying.

2.2.2.2 Prime Coating
Apply a base coat of epoxy paint, specifically formulated to interact with
the top-coat, to the prepared surfaces by roll coating to a dry film
thickness of 0.20 plus 0.05 mils. Prime coat must be oven cured prior to
application of finish coat.

2.2.2.3 Exterior Finish Coating
Roll coat the finish coating over the primer by roll coating to dry film
thickness of 0.80 plus 5 mils (3.80 plus 0.50 mils for Vinyl Plastisol) for
a total dry film thickness of 1.00 plus 0.10 mils (4.00 plus 0.10 mils for
Vinyl Plastisol). Oven-cure finish coat.

2.2.2.4 Interior Finish Coating
Apply a wash-coat on the reverse side over the primer by roll coating to a
dry film thickness of 0.30 plus 0.05 mils for a total dry film thickness of
0.50 plus 0.10 mils. Oven-cured the wash coat.

2.2.2.5 Color

Provide exterior finish color as selected by the Contracting Officer from
the manufacturer's standard color chart.

2.2.2.6 Physical Properties

Coating must conform to the industry and manufacturer's standard performance
criteria as listed by the following certified test reports:

General: ASTM D5894 and ASTM D4587
Abrasion: ASTM D968

Adhesion: ASTM D3359

Chalking: ASTM D4214

Chemical Pollution: ASTM D1308

Color Change and Conformity: |ASTM D2244

Creepage: ASTM D1654

Cyclic Corrosion Test: ASTM D5894
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Flame Spread: ASTM E84

Flexibility: ASTM D522/D522M

Formability: ASTM D522/D522M

Gloss at 60 and 85 degrees: ASTM D523

Humidity: ASTM D2247 and ASTM D714

Oxidation: ASTM D610

Pencil Hardness: ASTM D3363

Reverse Impact: ASTM D2794

Salt Spray: ASTM B117

Weatherometer: ASTM G152, ASTM G153 and ASTM D822

2.3 FASTENERS

2.3.1 General

2.3.1.1 Exposed Fasteners
Provide corrosion resistant fasteners for wall panels, made of coated steel,
aluminum, 300 - series corrosion resisting stainless steel, or nylon capped
steel compatible with the sheet panel or flashing and of a type and size
recommended by the manufacturer to meet the performance requirements and
design loads.
Fasteners for accessories must be the manufacturer's standard. Provide an
integral metal washer matching the color of attached material with
compressible sealing EPDM gasket approximately 3/32 inch thick.

2.3.1.2 Hidden Fasteners
Provide corrosion resistant fasteners recommended by the manufacturer to
meet the performance requirements and design loads.

2.3.1.3 Screws
Screws to be corrosion resistant coated steel, aluminum and/or 300 - series
stainless steel being the type and size recommended by the manufacturer to
meet the performance requirements.

2.3.1.4 Rivets

Rivets to be closed-end type, corrosion resistant coated steel, aluminum or
stainless steel where watertight connections are required.

Section 07 42 13 Page 12




FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

2.3.1.5 Attachment Clips

Fabricate clips from steel hot-dipped galvanized in accordance with ASTM
A653/A653M, 7275 G 90 or Series 300 stainless steel. Size, shape, thickness
and capacity as required meeting the insulation thickness and design load
criteria specified.

2.4 ACCESSORIES
2.4.1 General

All accessories must be compatible with the metal wall panels. Sheet metal
flashing, trim, metal closure strips, caps and similar metal accessories
must not be less than the minimum thickness specified for the wall panels.
Exposed metal accessories/finishes to match the panels furnished, except as
otherwise indicated. Molded foam rib, ridge and other closure strips must
be non-absorbent closed-cell or solid-cell synthetic rubber or pre-molded
neoprene to match configuration of the panels.

2.4.2 Rubber Closure Strips

Provide closed-cell, expanded cellular rubber conforming to ASTM D1056 and
ASTM D1667; extruded or molded to the configuration of the specified wall
panel and in lengths supplied by the wall panel manufacturer.

2.4.3 Metal Closure Strips

Provide factory fabricated aluminum closure strips to be the same thickness,
color, finish and profile of the specified wall panel.

2.4.4 Joint Sealants
2.4.4.1 Sealants and Caulking

Provide approved gun type sealants for use in hand- or air-pressure caulking
guns at temperatures above 40 degrees F (or frost-free application at
temperatures above 10 degrees F with minimum solid content of 85 percent of
the total volume. Sealants must dry with a tough, durable surface skin
which permit remaining soft and pliable underneath, providing a weather-
tight joint. No migratory staining is permitted on painted or unpainted
metal, stone, glass, vinyl, or wood.

Prime all joints receiving sealants with a compatible one-component or two-
component primer as recommended by the wall panel manufacturer.

2.4.4.2 Shop-Applied

Sealant for shop-applied caulking must be non-curing butyl compliant with
AAMA 800 to ensure the sealant's plasticity at the time of field erection.

2.4.4.3 Field-Applied
Sealant for field-applied caulking must be an approved gun grade, non-sag
one component polysulfide or two-component polyurethane with an initial

maximum Shore A durometer hardness of 25, and conforming to ASTM C920, Type
IT. Color to match panel colors.
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2

.4.4.4 Pressure Sensitive Tape

Provide pressure sensitive tape sealant, 100 percent solid with a release
paper backing; permanently elastic, non-sagging, non-toxic and non-staining
as approved by the wall panel manufacturer.

.5 SHEET METAL FLASHING AND TRIM

.5.1 Fabrication

Shop fabricate sheet metal flashing and trim where practicable to comply
with recommendations in SMACNA 1793 that apply to design, dimensions, metal,
and other characteristics of item indicated. Obtain field measurements for
accurate fit before shop fabrication.

Fabricate sheet metal flashing and trim without excessive oil canning,
buckling, and tool marks and true to line and levels indicated, with exposed
edges folded back to form hems.

.6 REPAIR OF FINISH PROTECTION

Repair paint for color finish enameled wall panel must be compatible paint
of the same formula and color as the specified finish furnished by the wall
panel manufacturer. Provide one pints of repair paint matching the
specified wall panels.

PART 3 EXECUTION

3.

1 EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for
compliance with requirements for installation tolerances, metal wall panel
supports, and other conditions affecting performance of the Work.

Examine primary and secondary wall framing to verify that rafters, purlins,
angles, channels, and other structural panel support members and anchorages
have been installed within alignment tolerances required by metal wall panel
manufacturer, UL, ASTM, ASCE 7 and as required for the geographical area
where construction will take place.

Examine solid wall sheathing to verify that sheathing joints are supported
by framing or blocking and that installation is within flatness tolerances
required by metal wall panel manufacturer.

Examine roughing-in for components and systems penetrating metal wall panels
to verify actual locations of penetrations relative to seam locations of
metal wall panels before metal wall panel installation.

Submit to the Contracting Officer a written report, endorsed by Installer,
listing conditions detrimental to performance of the Work. Proceed with
installation only after unsatisfactory conditions have been corrected.

.2 PREPARATION

Clean substrates of substances harmful to insulation, including removing
projections capable of interfering with insulation attachment.
Miscellaneous framing installation, including sub-purlins, girts, angles,
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furring, and other miscellaneous wall panel support members and anchorage
must be according to metal wall panel manufacturer's written instructions.

3.3 WALL PANEL INSTALLATION

Provide full length metal wall panels, from sill to eave as indicated,
unless otherwise indicated or restricted by shipping limitations. Anchor
metal wall panels and other components of the Work securely in place, with
provisions for thermal and structural movement in accordance with MBMA MBSM.

Erect wall panel system in accordance with the approved erection drawings,
the printed instructions and safety precautions of the manufacturer.

Sheets are not to be subjected to overloading, abuse, or undue impact.
Bent, chipped, or defective sheets shall not be applied.

Sheets must be erected true and plumb and in exact alignment with the
horizontal and vertical edges of the building, securely anchored, and with
the indicated eave, and sill.

Work is to allow for thermal movement of the wall panel, movement of the
building structure, and to provide permanent freedom from noise due to wind
pressure.

Field cutting metal wall panels by torch is not permitted.
3.3.1 Aluminum Wall Panels

Use aluminum or stainless-steel fasteners for exterior surfaces and aluminum
or galvanized steel fasteners for interior surfaces.

3.3.2 Anchor Clips

Anchor metal wall panels and other components of the Work securely in place,
using manufacturer's approved fasteners according to manufacturers' written
instructions.

3.3.3 Metal Protection

Where dissimilar metals will contact each other or corrosive substrates,
protect against galvanic action by painting contact surfaces with bituminous
coating, by applying rubberized-asphalt underlayment to each contact
surface, or by other permanent separation as recommended by metal wall panel
manufacturer.

3.3.4 Joint Sealers

Install gaskets, joint fillers, and sealants where indicated and where
required for weatherproof performance of metal wall panel assemblies.
Provide types of gaskets, fillers, and sealants indicated or, if not
indicated, types recommended by metal wall panel manufacturer.

3.4 FASTENER INSTALLATION
Anchor metal wall panels and other components of the Work securely in place,

using manufacturer's approved fasteners according to manufacturers' written
instructions.
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3.5 FLASHING, TRIM AND CLOSURE INSTALLATION
3.5.1 General Requirements

Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA 1793. Provide concealed fasteners where possible,
and set units true to line and level as indicated. Install work with laps,
joints, and seams to form permanently watertight and weather resistant.

Install sheet metal work is to form weather-tight construction without
waves, warps, buckles, fastening stresses or distortion, and allow for
expansion and contraction. Cutting, fitting, drilling, and other operations
in connection with sheet metal required to accommodate the work of other
trades is to be performed by sheet metal mechanics.

3.5.2 Metal Flashing

Install exposed metal flashing at building corners, sills and eaves,
junctions between metal siding and walling. Exposed metal flashing must be
the same material, color, and finish as the specified metal wall panel.

Fasten flashing at a minimum of 8 inches on center, except where flashing is
held in place by the same screws that secure covering sheets.

Flashing is to be furnished in at least 8 foot lengths. Exposed flashing is
to have 1 inch locked and blind-soldered end joints, and expansion joints at
intervals of not more than 16 feet.

Exposed flashing and flashing subject to rain penetration to be bedded in
the specified joint sealant.

Isolate flashing which is in contact with dissimilar metals by means of the
specified asphalt mastic material to prevent electrolytic deterioration.

Form drips to the profile indicated, with the edge folded back 1/2 inch to
form a reinforced drip edge.

3.5.3 Closures

Install metal closure strips at open ends of corrugated or ribbed pattern
walls, and at intersection of wall and wall unless open ends are concealed
with formed eave flashing; and in other required areas.

Install mastic closure strips at intersection of the wall with metal
walling; top and bottom of metal siding; heads of wall openings; and in
other required locations.

3.6 WORKMANSHIP
Make lines, arises, and angles sharp and true. Free exposed surfaces from
visible wave, warp, buckle, and tool marks. Fold back exposed edges neatly
to form a 1/2 inch hem on the concealed side. Make sheet metal exposed to

the weather watertight with provisions for expansion and contraction.

Make surfaces to receive sheet metal plumb and true, clean, even, smooth,
dry, and free of defects and projections which might affect the application.
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For installation of items not shown in detail or not covered by
specifications conform to the applicable requirements of SMACNA 1793.
Provide sheet metal flashing in the angles formed where roof decks abut
walls, curbs, ventilators, pipes, or other vertical surfaces and wherever
indicated and necessary to make the work watertight.

3.7 ACCEPTANCE PROVISIONS

3.7.1 Erection Tolerances
Erect metal wall panels straight and true with plumb vertical lines
correctly lapped and secured in accordance with the manufacturer's written
instructions.

3.7.2 Leakage Tests
Finished application of metal wall panels are to be subject to inspection
and test for leakage by request of the Contracting Officer,
Architect/Engineer. Conduct inspection and tests at no cost to the
Government.
Inspection and testing is to be made promptly after erection to permit
correction of defects and the removal and replacement of defective
materials.

3.7.3 Repairs to Finish
Scratches, abrasions, and minor surface defects of finish may be repaired
with the specified repair materials. Finished repaired surfaces must be
uniform and free from variations of color and surface texture.
Repaired metal surfaces that are not acceptable to the project requirements
and/or Contracting Officer are to be immediately removed and replaced with
new material.

3.7.4 Paint-Finish Metal Siding

Paint-finish metal siding will be tested for color stability by the
Contracting Officer during the manufacturer's specified guarantee period.

Panels that indicate color changes, fading, or surface degradation,
determined by visual examination, must be removed and replaced with new

panels at no expense to the Government.

New panels will be subject to the specified tests for an additional year
from the date of their installation.

3.8 FIELD QUALITY CONTROL
3.8.1 Construction Monitoring

Make visual inspections as necessary to ensure compliance with specified
requirements. Additionally, verify the following:

a. Materials comply with the specified requirements.
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b. All materials are properly stored, handled and protected from damage.
Damaged materials are removed from the site.

c. Framing and substrates are in acceptable condition, in compliance with
specification, prior to application of wall panels.

d. Panels are installed without buckles, ripples, or waves and in uniform
alignment and modulus.

e. Side laps are formed, sealed, fastened or seam locked as required.

f. The proper number, type, and spacing of attachment clips and fasteners
are installed.

g. Installer adheres to specified and detailed application parameters.

h. Associated flashing and sheet metal are installed in a timely manner in
accord with the specified requirements.

3.9 CLEAN-UP AND DISPOSAL

Clean all exposed sheet metal work at completion of installation. Remove
metal shavings, filings, nails, bolts, and wires from work area. Remove
grease and oil films, excess sealants, handling marks, contamination from
steel wool, fittings and drilling debris and scrub the work clean. Exposed
metal surfaces must be free of dents, creases, waves, scratch marks, solder
or weld marks, and damage to the finish coating.

Collect and place scrap/waste materials in containers. Promptly dispose of
demolished materials. Do not allow demolished materials to accumulate on-

site; transport demolished materials from government property and legally
dispose of them.

-—- End of Section --
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SECTION 07 60 00

FLASHING AND SHEET METAL
05/17

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A480/A480M (2018a) Standard Specification for General
Requirements for Flat-Rolled Stainless and
Heat-Resisting Steel Plate, Sheet, and Strip

ASTM B32 (2008; R 2014) Standard Specification for
Solder Metal

ASTM B209 (2014) Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

ASTM B221 (2014) Standard Specification for Aluminum
and Aluminum-Alloy Extruded Bars, Rods, Wire,
Profiles, and Tubes

ASTM D41/D41M (2011; R 2016) Standard Specification for
Asphalt Primer Used in Roofing, Dampproofing,
and Waterproofing

ASTM D226/D226M (2017) Standard Specification for Asphalt-
Saturated Organic Felt Used in Roofing and
Waterproofing

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
(SMACNA)

SMACNA 1793 (2012) Architectural Sheet Metal Manual, 7th
Edition

1.2 GENERAL REQUIREMENTS

Finished sheet metal assemblies must form a weathertight enclosure without
waves, warps, buckles, fastening stresses or distortion, while allowing for
expansion and contraction without damage to the system. The sheet metal
installer is responsible for cutting, fitting, drilling, and other
operations in connection with sheet metal modifications required to
accommodate the work of other trades. Coordinate installation of sheet
metal items used in conjunction with roofing with roofing work to permit
continuous, uninterrupted roofing operations.

1.3 SUBMITTALS
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Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Exposed Sheet Metal Coverings; G
Counterflashing; G
Reglets; G
Recycled Content; S
SD-04 Samples
Finish Samples; G
SD-08 Manufacturer's Instructions
Instructions for Installation; G
Quality Control Plan; G
SD-10 Operation and Maintenance Data
Cleaning and Maintenance; G
1.4 MISCELLANEOUS REQUIREMENTS
1.4.1 Product Data
Indicate thicknesses, dimensions, fastenings, anchoring methods, expansion
joints, and other provisions necessary for thermal expansion and
contraction. Scaled manufacturer's catalog data may be submitted for
factory fabricated items.

1.4.2 Finish Samples

Submit two color charts and two finish sample chips from manufacturer's
standard color and finish options for each type of finish indicated.

1.4.3 Operation and Maintenance Data

Submit detailed instructions for installation and quality control during
installation, cleaning and maintenance, for each type of assembly indicated.

1.5 DELIVERY, HANDLING, AND STORAGE

Package and protect materials during shipment. Uncrate and inspect
materials for damage, dampness, and wet-storage stains upon delivery to the
job site. Remove from the site and replace damaged materials that cannot be
restored to like-new condition. Handle sheet metal items to avoid damage to
surfaces, edges, and ends. Store materials in dry, weather-tight,
ventilated areas until installation.
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PART 2 PRODUCTS

2.

1 RECYCLED CONTENT

Provide products with recycled content. Provide data for each product with
recycled content, identifying percentage of recycled content.

.2 MATERIALS

Do not use lead, lead-coated metal, or galvanized steel. Use any metal
listed by SMACNA 1793 for a particular item, unless otherwise indicated.
Provide materials, thicknesses, and configurations in accordance with SMACNA
1793 for each material. Different items need not be of the same metal,
except that contact between dissimilar metals must be avoided.

Furnish sheet metal items in 8 to 10 foot lengths. Single pieces less than
8 feet long may be used to connect to factory-fabricated inside and outside
corners, and at ends of runs. Factory fabricate corner pieces with minimum
12 inch legs. Provide accessories and other items essential to complete the
sheet metal installation. Provide accessories made of the same or
compatible materials as the items to which they are applied. Fabricate sheet
metal items of the materials specified below and to the gage, thickness, or
weight shown in Table I at the end of this section. Provide sheet metal
items with mill finish unless specified otherwise. Where more than one
material is listed for a particular item in Table I, each is acceptable and
may be used, except as follows:

2.1 Exposed Sheet Metal Items

Must be of the same material. Consider the following as exposed sheet
metal: gutters, including hangers; downspouts; gravel stops and fascia;
cap, valley, steeped, base, and eave flashings and related accessories.

2.2 Drainage

Do not use copper for an exposed item if drainage from that item will pass
over exposed masonry, stonework or other metal surfaces. In addition to the
metals listed in Table I, lead-coated copper may be used for such items.

.2.3 Stainless Steel

Provide in accordance with ASTM A480/A480M, Type 302 or 304, 2D Finish,
fully annealed, dead-soft temper.

2.4 Aluminum Alloy Sheet and Plate

Provide in accordance with ASTM B209 anodized color form alloy, and temper
appropriate for use. Provide material not less than 0.032-in in thickness.

.2.5 Finishes

Provide exposed exterior sheet metal and aluminum with a baked on, factory
applied color coating of polyvinylidene fluoride (PVF2) or approved equal
fluorocarbon coating. Dry film thickness of coatings must be 0.8 to 1.3
mils. Color to be selected from manufacturer's standard range of color
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choices. Field applications of color coatings are prohibited and will be
rejected.

2.2.6 Aluminum Alloy, Extruded Bars, Rods, Shapes, and Tubes
ASTM B221.
2.2.7 Solder
Provide in accordance with ASTM B32, 95-5 tin-antimony.
2.2.8 Reglets
2.2.8.1 Metal Reglets

Provide factory fabricated caulked type or friction type reglets with a
minimum opening of 1/4 inch and a depth of 1-1/4 inch, as approved.

2.2.8.1.1 Caulked Reglets

Provide with rounded edges, temporary reinforcing cores, and accessories as
required for securing to adjacent construction. Provide built-up mitered
corner pieces for inside and outside corners.

2.2.9 Fasteners

Use the same metal as, or a metal compatible with the item fastened. Use
stainless steel fasteners to fasten. Confirm compatibility of fasteners and
items to be fastened to avoid galvanic corrosion due to dissimilar
materials.

PART 3 EXECUTION
3.1 INSTALLATION
3.1.1 Workmanship

Make lines and angles sharp and true. Free exposed surfaces from visible
wave, warp, buckle, and tool marks. Fold back exposed edges neatly to form
a 1/2 inch hem on the concealed side. Make sheet metal exposed to the
weather watertight with provisions for expansion and contraction.

Make surfaces to receive sheet metal plumb and true, clean, even, smooth,
dry, and free of defects and projections. For installation of items not
shown in detail or not covered by specifications conform to the applicable
requirements of SMACNA 1793, Architectural Sheet Metal Manual. Provide
sheet metal flashing in the angles formed where roof decks abut walls,
curbs, ventilators, pipes, or other vertical surfaces and wherever indicated
and necessary to make the work watertight. Join sheet metal items together
as shown in Table II.

3.1.2 Nailing
Confine nailing of sheet metal generally to sheet metal having a maximum
width of 18 inches. Confine nailing of flashing to one edge only. Space

nails evenly not over 3 inch on center and approximately 1/2 inch from edge
unless otherwise specified or indicated. Face nailing will not be
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permitted. Where sheet metal is applied to other than wood surfaces,
include in shop drawings, the locations for sleepers and nailing strips
required to secure the work. Secure flashing at one-half the normal
interval to ensure a wind-resistant installation.

3.1.3 Cleats
Provide cleats for sheet metal 18 inches and over in width. Space cleats
evenly not over 12 inches on center unless otherwise specified or indicated.
Unless otherwise specified, provide cleats of 2 inches wide by 3 inches long
and of the same material and thickness as the sheet metal being installed.
Secure one end of the cleat with two nails and the cleat folded back over
the nailheads. Lock the other end into the seam. Where the fastening is to
be made to concrete or masonry, use screws and drive in expansion shields
set in concrete or masonry. Pre-tin cleats for soldered seams.

3.1.4 Bolts, Rivets, and Screws
Install bolts, rivets, and screws where indicated or required. Provide
compatible washers where required to protect surface of sheet metal and to
provide a watertight connection. Provide mechanically formed joints in
aluminum sheets 0.040 inches or less in thickness.

3.1.5 Seams
Straight and uniform in width and height with no solder showing on the face.

3.1.5.1 Flat-lock Seams
Finish not less than 3/4 inch wide.

3.1.5.2 Lap Seams

Finish soldered seams not less than one inch wide. Overlap seams not
soldered, not less than 3 inches.

3.1.5.3 Loose-Lock Expansion Seams
Not less than 3 inches wide; provide minimum one inch movement within the
joint. Completely fill the joints with the specified sealant, applied at
not less than 1/8 inch thick bed.

3.1.5.4 Flat Seams
Make seams in the direction of the flow.

3.1.6 Soldering
Where soldering is specified, apply to copper, terne-coated stainless steel,
zinc-coated steel, and stainless steel items. Pre-tin edges of sheet metal
before soldering is begun. Seal the joints in aluminum sheets of 0.040
inch or less in thickness with specified sealants. Do not solder aluminum.

3.1.6.1 Edges

Scrape or wire-brush the edges of lead-coated material to be soldered to
produce a bright surface. Flux brush the seams in before soldering. Treat
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with soldering acid flux the edges of stainless steel to be pre-tinned.
Seal the joints in aluminum sheets of 0.040 inch or less in thickness with
specified sealants. Do not solder aluminum.

3.1.7 Welding and Mechanical Fastening

Use welding for aluminum of thickness greater than 0.040 inch. Aluminum
0.040 inch or less in thickness must be butted and the space backed with
formed flashing plate; or lock joined, mechanically fastened, and filled
with sealant as recommended by the aluminum manufacturer.

3.1.7.1 Mechanical Fastening of Aluminum

Use No. 12, aluminum alloy, sheet metal screws or other suitable aluminum
alloy or stainless steel fasteners. Drive fasteners in holes made with a
No. 26 drill in securing side laps, end laps, and flashings. Space
fasteners 12 inches maximum on center. Where end lap fasteners are required
to improve closure, locate the end lap fasteners not more than 2 inches from
the end of the overlapping sheet.

3.1.8 Protection from Contact with Dissimilar Materials
3.1.8.1 Aluminum

Do not allow aluminum surfaces in direct contact with other metals except
stainless steel, zinc, or zinc coating. Where aluminum contacts another
metal, paint the dissimilar metal with a primer followed by two coats of
aluminum paint. Where drainage from a dissimilar metal passes over
aluminum, paint the dissimilar metal with a non-lead pigmented paint.
Aluminum may be used over concrete construction, provided that required
reglets are of stainless steel and aluminum surface in contact with concrete
or masonry is coated with bituminous paint or zinc chromate primer.

3.1.8.2 Metal Surfaces

Paint surfaces in contact with mortar, concrete, or other masonry materials
with alkali-resistant coatings such as heavy-bodied bituminous paint.

3.1.8.3 Wood or Other Absorptive Materials

Paint surfaces that may become repeatedly wet and in contact with metal with
two coats of aluminum paint or a coat of heavy-bodied bituminous paint.

3.1.9 Expansion and Contraction

Provide expansion and contraction joints at not more than 32 foot intervals
for aluminum and at not more than 40 foot intervals for other metals.
Provide an additional joint where the distance between the last expansion
joint and the end of the continuous run is more than half the required
interval. Space joints evenly. Join extruded aluminum gravel stops and
fascia by expansion and contraction joints spaced not more than 12 feet
apart.

3.1.10 Counterflashing

Except where indicated or specified otherwise, insert counterflashing in
reglets located from 9 to 10 inches above roof decks, extend down vertical

Section 07 60 00 Page 6



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

surfaces over upturned vertical leg of base flashings not less than 3
inches. Fold the exposed edges of counterflashings 1/2 inch. Where stepped
counterflashings are required, they may be installed in short lengths a
minimum 8 inches by 8 inches or may be of the preformed single piece type.
Provide end laps in counterflashings not less than 3 inches and make it
weathertight with plastic cement. Do not make lengths of metal
counterflashings exceed 10 feet. Form flashings to the required shapes
before installation. Factory form corners not less than 12 inches from the
angle. Secure the flashings in the reglets with lead wedges and space not
more than 18 inches apart. Fill caulked-type reglets or raked joints which
receive counterflashing with caulking compound. Turn up the concealed edge
of counterflashings built into masonry or concrete walls not less than 1/4
inch and extend not less than 2 inches into the walls. 1Install
counterflashing to provide a spring action against base flashing.

3.1.11 Metal Reglets

Keep temporary cores in place during installation. Ensure factory
fabricated caulked type or friction type, reglets have a minimum opening of
1/4 inch and a minimum depth of 1-1/4 inch, when installed.

3.1.11.1 Caulked Reglets

Wedge flashing in reglets with lead wedges every 18 inches, caulked full and
solid with an approved compound.

3.1.12.2 Joints

Leave open the section ends of gravel stops and fascia 1/4 inch and backed
with a formed flashing plate, mechanically fastened in place and lapping
each section end a minimum of 4 inches set laps in plastic cement. Face
nailing will not be permitted. Install prefabricated aluminum gravel stops
and fascia in accordance with the manufacturer's printed instructions and
details.

3.1.13.1 Terminations

Neatly fit into the drainage connection the downspouts terminating in
drainage lines and fill the joints with a portland cement mortar cap sloped
away from the downspout. Provide downspouts terminating in splash blocks
with elbow-type fittings. Provide splash pans as specified.

3.2 CLEANING

Clean exposed sheet metal work at completion of installation. Remove grease
and oil films, handling marks, contamination from steel wool, fittings and
drilling debris, and scrub-clean. Free the exposed metal surfaces of dents,
creases, waves, scratch marks, and solder or weld marks.

3.3 REPAIRS TO FINISH
Scratches, abrasions, and minor surface defects of finish may be repaired in
accordance with the manufacturer's printed instructions and as approved.

Repair damaged surfaces caused by scratches, blemishes, and variations of
color and surface texture. Replace items which cannot be repaired.
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3.

4 FIELD QUALITY CONTROL

Establish and maintain a Quality Control Plan for sheet metal used in
conjunction with roofing to assure compliance of the installed sheet
metalwork with the contract requirements. Remove work that is not in
compliance with the contract and replace or correct. Include quality
control, but not be limited to, the following:

a. Observation of environmental conditions; number and skill level of
sheet metal workers; condition of substrate.

b. Verification that specified material is provided and installed.

c. Inspection of sheet metalwork, for proper size(s) and thickness(es),
fastening and joining, and proper installation.

4.1 Procedure

Submit for approval prior to start of roofing work. Include a checklist of
points to be observed. Document the actual quality control observations and
inspections. Furnish a copy of the documentation to the Contracting Officer

at the end of each day.
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SECTION 07 84 00

FIRESTOPPING
05/10

PART 1 GENERAL
1.1 SUMMARY

Furnish and install tested and listed firestopping systems, combination of
materials, or devices to form an effective barrier against the spread of
flame, smoke and gases, and maintain the integrity of fire resistance
rated walls, partitions, floors, and ceiling-floor assemblies, including
through-penetrations and construction joints and gaps.

a. Through-penetrations include the annular space around pipes, tubes,
conduit, wires, cables and vents.

b. Construction joints include those used to accommodate expansion,
contraction, wind, or seismic movement; firestopping material shall
not interfere with the required movement of the joint.

Gaps requiring firestopping include gaps between the curtain wall and
the floor slab and between the top of the fire-rated walls and the
roof or floor deck above and at the intersection of shaft assemblies
and adjoining fire resistance rated assemblies.

1.2 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by

the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E84 (2018a) Standard Test Method for Surface
Burning Characteristics of Building
Materials

ASTM E699 (2009) Standard Practice for Evaluation of

Agencies Involved in Testing, Quality
Assurance, and Evaluating of Building
Components

ASTM E814 (2013a; R 2017) Standard Test Method for
Fire Tests of Penetration Firestop Systems

ASTM E2174 (2014b) Standard Practice for On-Site
Inspection of Installed Fire Stops

ASTM E2393 (2010a) Standard Practice for On-Site
Inspection of Installed Fire Resistive
Joint Systems and Perimeter Fire Barriers

FM GLOBAL (FM)

FM 4991 (2013) Approval of Firestop Contractors

SECTION 07 84 00
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1.

1.

FM APP GUIDE (updated on-1line) Approval Guide
http://www.approvalguide.com/

UNDERWRITERS LABORATORIES (UL)
UL 723 (2018) UL Standard for Safety Test for

Surface Burning Characteristics of
Building Materials

UL 1479 (2015) Fire Tests of Through-Penetration
Firestops

UL Fire Resistance (2014) Fire Resistance Directory

.3 SEQUENCING

Coordinate the specified work with other trades. Apply firestopping
materials, at penetrations of pipes and ducts, prior to insulating, unless
insulation meets requirements specified for firestopping. Apply
firestopping materials. at building joints and construction gaps, prior to
completion of enclosing walls or assemblies. Cast-in-place firestop
devices shall be located and installed in place before concrete

placement. Pipe, conduit or cable bundles shall be installed through
cast-in-place device after concrete placement but before area is concealed
or made inaccessible. Firestop material shall be inspected and approved
prior to final completion and enclosing of any assemblies that may conceal
installed firestop.

.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Firestopping System
SD-03 Product Data
Firestopping Materials
SD-06 Test Reports
Inspection; G
SD-07 Certificates
Inspector Qualifications
Firestopping Materials
Installer Qualifications
5 QUALITY ASSURANCE
5.1 Installer

Engage an experienced Installer who is:

SECTION 07 84 00
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a. FM Research approved in accordance with FM 4991, operating as a UL
Certified Firestop Contractor, or

b. Certified, licensed, or otherwise qualified by the firestopping
manufacturer as having the necessary staff, training, and a minimum of
3 years experience in the installation of manufacturer's products in
accordance with specified requirements. Submit documentation of this
experience. A manufacturer's willingness to sell its firestopping
products to the Contractor or to an installer engaged by the
Contractor does not in itself confer installer qualifications on the

buyer. The Installer shall have been trained by a direct
representative of the manufacturer (not distributor or agent) in the
proper selection and installation procedures. The installer shall

obtain from the manufacturer and submit written certification of
training, and retain proof of certification for duration of firestop
installation.

1.5.2 Inspector Qualifications

The inspector shall meet the criteria contained in ASTM E699 for agencies
involved in quality assurance and shall have a minimum of two years
experience in construction field inspections of firestopping systems,
products, and assemblies. The inspector shall be completely independent
of, and divested from, the installer, the manufacturer, and the supplier
of any material or item being inspected. The inspector shall not be a
competitor of the installer, the contractor, the manufacturer, or supplier
of any material or item being inspected. 1Include in the qualifications
submittal a notarized statement assuring compliance with the requirements
stated herein.

1.6 DELIVERY, STORAGE, AND HANDLING

Deliver materials in the original unopened packages or containers showing
name of the manufacturer and the brand name. Store materials off the

ground, protected from damage and exposure to elements and temperatures in
accordance with manufacturer requirements. Remove damaged or deteriorated
materials from the site. Use materials within their indicated shelf life.

PART 2 PRODUCTS
2.1 FIRESTOPPING SYSTEM

Submit detail drawings including manufacturer's descriptive data, typical
details conforming to UL Fire Resistance or other details certified by
another nationally recognized testing laboratory, installation
instructions or UL listing details for a firestopping assembly in lieu of
fire-test data or report. For those firestop applications for which no UL
tested system is available through a manufacturer, a manufacturer's
engineering judgment, derived from similar UL system designs or other
tests, shall be submitted for review and approval prior to installation.
Submittal must indicate the firestopping material to be provided for each
type of application. When more than a total of 5 penetrations and/or
construction joints are to receive firestopping, provide drawings that
indicate location, "F" "T" and "L" ratings, and type of application.

Also, submit a written report indicating locations of and types of
penetrations and types of firestopping used at each location; record type
by UL list printed numbers.

SECTION 07 84 00
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2.2 FIRESTOPPING MATERIALS

Provide firestopping materials, supplied from a single domestic
manufacturer, consisting of commercially manufactured, asbestos-free,
nontoxic products FM APP GUIDE approved, or UL listed, for use with
applicable construction and penetrating items, complying with the
following minimum requirements:

2.2.1 Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed
rating of 50 or less, when tested in accordance with ASTM E84 or UL 723.
Material shall be an approved firestopping material as listed in

UL Fire Resistance or by a nationally recognized testing laboratory.

2.2.2 Toxicity
Material shall be nontoxic and carcinogen free to humans at all stages of
application or during fire conditions and shall not contain hazardous
chemicals or require harmful chemicals to clean material or equipment.
2.2.3 Fire Resistance Rating
Firestop systems shall be UL Fire Resistance listed or FM APP GUIDE
approved with "F" rating at least equal to fire-rating of fire wall or
floor in which penetrated openings are to be protected. Where required,

firestop systems shall also have "T" rating at least equal to the
fire-rated floor in which the openings are to be protected.

2.2.3.1 Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph

SUMMARY, shall provide "F", "T" and "L" fire resistance ratings in
accordance with ASTM E814 or UL 1479. Fire resistance ratings shall be as
follows:

2.2.3.1.1 Penetrations of Fire Resistance Rated Walls and Partitions

F Rating = Rating of wall, floor chase spaces or partition being penetrated.
2.2.4 Material Certification

Submit certificates attesting that firestopping material complies with the
specified requirements. For all intumescent firestop materials used in
through penetration systems, manufacturer shall provide certification of
compliance with UL 1479.

PART 3 EXECUTION
3.1 PREPARATION

Areas to receive firestopping must be free of dirt, grease, o0il, or loose
materials which may affect the fitting or fire resistance of the
firestopping system. For cast-in-place firestop devices, formwork or
metal deck to receive device prior to concrete placement must be sound and
capable of supporting device. Prepare surfaces as recommended by the
manufacturer.

SECTION 07 84 00
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3.2 INSTALLATION

Completely fill void spaces with firestopping material regardless of
geometric configuration, subject to tolerance established by the
manufacturer. Firestopping systems for filling floor voids 4 inches or
more in any direction must be capable of supporting the same load as the
floor is designed to support or be protected by a permanent barrier to
prevent loading or traffic in the firestopped area. 1Install firestopping
in accordance with manufacturer's written instructions. Provide tested
and listed firestop systems in the following locations, except in floor
slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
fire-resistance rated walls, partitions and in below grade conduit
cable chases.

b. aps at perimeter of fire-resistance rated walls and partitions, such
as between the top of the walls and the bottom of roof decks.

c. Other locations where required to maintain fire resistance rating of
the construction.

3.2.1 Data and Communication Cabling

Cabling for data and communication applications shall be sealed with
re-enterable firestopping products and devices as indicated.

3.2.1.1 Re-Enterable Devices

Firestopping devices shall be pre-manufactured modular devices, containing
built-in self-sealing intumescent inserts. Firestopping devices shall
allow for cable moves, additions or changes without the need to remove or
replace any firestop materials. Devices must be capable of maintaining
the fire resistance rating of the penetrated membrane at 0 percent to 100
percent visual fill of penetrants; while maintaining "L" rating of <10
cfm/sf measured at ambient temperature and 400 degrees F at 0 percent to
100 percent visual fill.

3.2.1.2 Re-Sealable Products

Provide firestopping pre-manufactured modular products, containing
self-sealing intumescent inserts. Firestopping products shall allow for
cable moves, additions or changes. Devices shall be capable of
maintaining the fire resistance rating of the penetrated membrane at 0
percent to 100 percent visual fill of penetrants.

3.3 INSPECTION

For all projects, the firestopped areas shall not be covered or enclosed
until inspection is complete and approved by the Contracting Officer. The
inspector must inspect the applications initially to ensure adequate
preparations (clean surfaces suitable for application, etc.) and
periodically during the work to assure that the completed work has been
accomplished according to the manufacturer's written instructions and the
specified requirements. Submit written reports indicating locations of
and types of penetrations and types of firestopping used at each location;
type shall be recorded by UL listed printed numbers.

SECTION 07 84 00
Specifications - Work Order No. T.O. No. 2



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26
3.3.1 Inspection Standards

Inspect all firestopping in accordance with ASTM E2393 and ASTM E2174 for
firestop inspection, and document inspection results to be submitted.

3.3.2 Inspection Reports

Submit inspection report stating that firestopping work has been inspected
and found to be applied according to the manufacturer's recommendations

and the specified requirements.

-- End of Section --
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SECTION 07 92 00

JOINT SEALANTS
08/16

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C509 (2006; R 2015) Elastomeric Cellular Preformed
Gasket and Sealing Material

ASTM C920 (2018) Standard Specification for Elastomeric
Joint Sealants

ASTM C1193 (2013) Standard Guide for Use of Joint
Sealants

ASTM C1521 (2013) Standard Practice for Evaluating
Adhesion of Installed Weatherproofing Sealant
Joints

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the
Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources using
Environmental Chambers
SCIENTIFIC CERTIFICATION SYSTEMS (SCS)
SCS SCS Global Services (SCS) Indoor Advantage
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)
SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications
UNDERWRITERS LABORATORIES (UL)
UL 2818 (2013) GREENGUARD Certification Program For

Chemical Emissions For Building Materials,
Finishes And Furnishings

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-03 Product Data
Sealants; G
Primers; G
Bond Breakers; G
Backstops; G
SD-06 Test Reports
Field Adhesion; G
SD-07 Certificates
Indoor Air Quality For Interior Sealants; S
1.3 PRODUCT DATA
Include storage requirements, shelf life, curing time, instructions for
mixing and application, and accessories. Provide manufacturer's Safety Data
Sheets (SDS) for each solvent, primer and sealant material proposed.
1.4 CERTIFICATIONS
1.4.1 Indoor Air Quality Certifications
Submit required indoor air quality certifications in one submittal package.
1.4.1.1 Adhesives and Sealants
Provide products certified to meet indoor air quality requirements by UL
2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or provide
certification or validation by other third-party program that products meet
the requirements of this Section. Provide current product certification
documentation from certification body.. When product does not have
certification, provide validation that product meets the indoor air quality
product requirements cited herein.
1.5 ENVIRONMENTAL CONDITIONS
Apply sealant when the ambient temperature is between 40 and 90 degrees F.
1.6 DELIVERY AND STORAGE
Deliver materials to the jobsite in unopened manufacturers' sealed shipping
containers, with brand name, date of manufacture, color, and material
designation clearly marked thereon. Label elastomeric sealant containers to
identify type, class, grade, and use. Handle and store materials in
accordance with manufacturer's printed instructions. Prevent exposure to
foreign materials or subjection to sustained temperatures exceeding 90

degrees F or lower than 0 degrees F. Keep materials and containers closed
and separated from absorptive materials such as wood and insulation.
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1.7 QUALITY ASSURANCE
1.7.1 Compatibility with Substrate

Verify that each sealant is compatible for use with each joint substrate in
accordance with sealant manufacturer's printed recommendations for each
application.

1.7.2 Joint Tolerance

Provide joint tolerances in accordance with manufacturer's printed
instructions.

1.7.3 Mock-Up

Provide a mock-up of each type of sealant using materials, colors, and
techniques approved for use on the project. Approved mock-ups may be
incorporated into the Work.

1.7.4 Adhesion

Provide in accordance with ASTM C1193 or ASTM C1521.
PART 2 PRODUCTS
2.1 SEALANTS

Provide sealant products that have been tested, found suitable, and
documented as such by the manufacturer for the particular substrates to
which they will be applied.

2.1.1 Interior Sealants

Provide ASTM C920, Type S or M, Grade NS, Class 12.5, Use NT. Provide
sealant products used on the interior of the building (defined as inside of
the weatherproofing system) meeting either emissions requirements of CDPH
SECTION 01350 (limit requirements for either office or classroom spaces
regardless of space type) or VOC content requirements of SCAQMD Rule 1168.
Provide certification or validation of indoor air quality for interior
sealants. Location(s) and color(s) of sealant for the following. Note,
color "as selected" refers to manufacturer's full range of color options

LOCATION COLOR
a. Perimeter of frames at doors, windows, and access panels|As selected
which adjoin exposed interior concrete and masonry surfaces.
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LOCATION COLOR
a. Interior locations, not otherwise indicated or As Selected

specified, where small voids exist between materials
specified to be painted.

2.1.2 Exterior Sealants

For joints in vertical surfaces, provide ASTM C920, Type S or M, Grade NS,
Class 25, Use NT. For joints in horizontal surfaces, provide ASTM C920,
Type S or M, Grade P, Class 25, Use T. Provide location(s) and color(s) of
sealant as follows. Note, color "as selected" refers to manufacturer's full
range of color options:

LOCATION COLOR

a. Joints and recesses formed where Match adjacent
frames and subsills of windows, doors, surface color
louvers, and vents adjoin masonry,

concrete, or metal frames. Use sealant

at both exterior and interior surfaces
of exterior wall penetrations.
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LOCATION COLOR

2.2 PRIMERS

Non-staining, quick drying type and consistency as recommended by the
sealant manufacturer for the particular application. Provide primers for
interior applications that meet the indoor air quality requirements of the
paragraph SEALANTS above.

2.3 BOND BREAKERS

Type and consistency as recommended by the sealant manufacturer to prevent
adhesion of the sealant to the backing or to the bottom of the joint.
Provide bond breakers for interior applications that meet the indoor air
quality requirements of the paragraph SEALANTS above.

2.4 BACKSTOPS

Provide glass fiber roving, neoprene, butyl, polyurethane, or polyethylene
foams free from oil or other staining elements as recommended by sealant
manufacturer. Provide 25 to 33 percent oversized backing for closed cell
and 40 to 50 percent oversized backing for open cell material, unless
otherwise indicated. Provide backstop material that is compatible with
sealant. Do not use oakum or other types of absorptive materials as
backstops.

2.4.1 Synthetic Rubber

Provide in accordance with ASTM C509, Option I, Type I preformed rods for
synthetic rubber backing.

2.5 CLEANING SOLVENTS
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Provide type(s) recommended by the sealant manufacturer and in accordance
with environmental requirements herein. Protect adjacent aluminum and
bronze surfaces from solvents. Provide solvents for interior applications
that meet the indoor air quality requirements of the paragraph SEALANTS
above.

PART 3 EXECUTION

3.

1 FIELD QUALITY CONTROL

Perform a field adhesion test in accordance with manufacturer's instructions
and ASTM C1193, Method A or ASTM C1521, Method A, Tail Procedure. Remove
sealants that fail adhesion testing; clean substrates, reapply sealants, and
re-test. Test sealants adjacent to failed sealants. Submit field adhesion
test report indicating tests, locations, dates, results, and remedial
actions taken.

.2 SURFACE PREPARATION

Prepare surfaces according to manufacturer's printed installation
instructions. Clean surfaces from dirt, frost, moisture, grease, o0il, wax,
lacquer, paint, or other foreign matter that would destroy or impair
adhesion. Remove 0il and grease with solvent; thoroughly remove solvents
prior to sealant installation. Wipe surfaces dry with clean cloths. When
resealing an existing joint, remove existing caulk or sealant prior to
applying new sealant. For surface types not listed below, provide in
accordance with sealant manufacturer's printed instructions for each
specific surface.

2.1 Steel Surfaces

Remove loose mill scale by sandblasting or, if sandblasting is impractical
or would damage finished work, scraping and wire brushing. Remove
protective coatings by sandblasting or using a residue free solvent. Remove
resulting debris and solvent residue prior to sealant installation.

2.2 Aluminum or Bronze Surfaces

Remove temporary protective coatings from surfaces that will be in contact
with sealant. When masking tape is used as a protective coating, remove
tape and any residual adhesive prior to sealant application. For removing
protective coatings and final cleaning, use non-staining solvents
recommended by the manufacturer of the item(s) containing aluminum or bronze
surfaces.

2.3 Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such
materials, remove materials by sandblasting or wire brushing. Remove
laitance, efflorescence and loose mortar from the joint cavity. Remove
resulting debris prior to sealant installation.

.3 SEALANT PREPARATION

Do not add liquids, solvents, or powders to sealants. Mix multicomponent
elastomeric sealants in accordance with manufacturer's printed instructions.
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3.4 APPLICATION
3.4.1 Joint Width-To-Depth Ratios

Acceptable Ratios:

JOINT WIDTH JOINT DEPTH

Minimum Maximum

For metal, glass, or other nonporous surfaces:

1/4 inch (minimum) 1/4 inch 1/4 inch

over 1/4 inch 1/2 of width Equal to width

For concrete, or masonry:

1/4 inch (minimum) 1/4 inch 1/4 inch

over 1/4 inch to 1/2 inch [1/4 inch Equal to width
over 1/2 inch to 1 inch 1/2 inch 5/8 inch

Over 1 inch prohibited

Unacceptable Ratios: Where joints of acceptable width-to-depth ratios have
not been provided, clean out joints to acceptable depths and grind or cut to
acceptable widths without damage to the adjoining work. Grinding is
prohibited at metal surfaces.

3.4.2 Unacceptable Sealant Use

Do not install sealants in lieu of other required building enclosure

weatherproofing components such as flashing, drainage components, and joint
closure accessories, or to close gaps between walls, floors, roofs, windows,
and doors, that exceed acceptable installation tolerances. Remove sealants
that have been used in an unacceptable manner and correct building enclosure
deficiencies to comply with contract documents requirements.

3.4.3 Masking Tape

Place masking tape on the finished surface on one or both sides of joint
cavities to protect adjacent finished surfaces from primer or sealant
smears. Remove masking tape within 10 minutes of joint filling and tooling.

3.4.4 Backstops

Provide backstops dry and free of tears or holes. Tightly pack the back or
bottom of joint cavities with backstop material to provide joints in
specified depths. Provide backstops where indicated and where backstops are
not indicated but joint cavities exceed the acceptable maximum depths
specified in JOINT WIDTH-TO-DEPTH RATIOS Table.
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3.

4.5 Primer

Clean out loose particles from joints immediately prior to application of.
Apply primer to joints in concrete masonry units, wood, and other porous
surfaces in accordance with sealant manufacturer's printed instructions. Do
not apply primer to exposed finished surfaces.

4.6 Bond Breaker

Provide bond breakers to surfaces not intended to bond in accordance with,
sealant manufacturer's printed instructions for each type of surface and
sealant combination specified.

L4077 Sealants

Provide sealants compatible with the material(s) to which they are applied.
Do not use a sealant that has exceeded its shelf life or has jelled and
cannot be discharged in a continuous flow from the sealant gun. Apply
sealants in accordance with the manufacturer's printed instructions with a
gun having a nozzle that fits the joint width. Work sealant into joints so
as to fill the joints solidly without air pockets. Tool sealant after
application to ensure adhesion. Apply sealant uniformly smooth and free of
wrinkles. Upon completion of sealant application, roughen partially filled
or unfilled joints, apply additional sealant, and tool smooth as specified.
Apply sealer over sealants in accordance with the sealant manufacturer's
printed instructions.

.5 PROTECTION AND CLEANING

.5.1 Protection

Protect areas adjacent to joints from sealant smears. Masking tape may be
used for this purpose if removed 5 to 10 minutes after the joint is filled
and no residual tape marks remain.

.5.2 Final Cleaning

Upon completion of sealant application, remove remaining smears and stains
and leave the work in a clean and neat condition.

a. Masonry and Other Porous Surfaces: Immediately remove fresh sealant
that has been smeared on adjacent masonry, rub clean with a solvent,
and remove solvent residue, in accordance with sealant manufacturer's
printed instructions. Allow excess sealant to cure for 24 hour then
remove by wire brushing or sanding. Remove resulting debris.

b. Metal and Other Non-Porous Surfaces: Remove excess sealant with a
solvent moistened cloth. Remove solvent residue in accordance with
solvent manufacturer's printed instructions.

-- End of Section --

Section 07 92 00 Page 8



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26
SECTION 08 44 00

STOREFRONT SYSTEMAND GLAZED ASSEMBLIES
05/19

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

ALUMINUM ASSOCIATION (AA)

AA ADM (2015) Aluminum Design Manual
AA ASD1 (2017; Errata 2017) Aluminum Standards and
Data

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)
AAMA 501.1 (2017) Standard Test Method for Water
Penetration of Windows, Curtain Walls and
Doors Using Dynamic Pressure
AAMA 501.2 (2015) Quality Assurance and Diagnostic Water
Leakage Field Check of Installed Storefronts,
Curtain Walls and Sloped Glazing Systems

AAMA 609 & 610 (2015) Cleaning and Maintenance Guide for
Architecturally Finished Aluminum

AAMA 800 (2016) Voluntary Specifications and Test
Methods for Sealants

AAMA CW-10 (2015) Care and Handling of Architectural
Aluminum from Shop to Site

AAMA MCWM-1 (1989) Metal STOREFRONT SYSTEMManual
AAMA/WDMA/CSA 101/I.S.2/A440 (2011; Update 1 2014) North American
Fenestration Standard/Specification for
Windows, Doors, and Skylights
AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA A135.4 (1995; R 2004) Basic Hardboard

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISC/AISI 121 (2004) Standard Definitions for Use in the
Design of Steel Structures

AISI SGO03-3 (2002; Suppl 2001-2004; R 2008) Cold-Formed
Steel Design Manual Set
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AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (2017) Minimum Design Loads for Buildings and
Other Structures

AMERICAN WELDING SOCIETY (AWS)

AWS A5.1/A5.1M (2012) Specification for Carbon Steel
Electrodes for Shielded Metal Arc Welding

AWS A5.10/A5.10M (2017) Welding Consumables - Wire Electrodes,
Wires and Rods for Welding of Aluminum and
Aluminum-Alloys - Classification

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016)

Structural Welding Code - Steel
ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM Al123/A123M (2017) Standard Specification for Zinc (Hot-
Dip Galvanized) Coatings on Iron and Steel
Products

ASTM A153/A153M (2016) Standard Specification for Zinc

Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A240/A240M (2018) Standard Specification for Chromium
and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and for
General Applications

ASTM A424/A424M (2009a; R 2016) Standard Specification for
Steel Sheet for Porcelain Enameling

ASTM A653/A653M (2019) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip
Process

ASTM A1008/A1008M (2016) Standard Specification for Steel,
Sheet, Cold-Rolled, Carbon, Structural, High-
Strength Low-Alloy, High-Strength Low-Alloy
with Improved Formability, Solution Hardened,
and Bake Hardenable

ASTM A1011/A1011M (2018a) Standard Specification for Steel
Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-
Strength Low-Alloy with Improved Formability,
and Ultra-High Strength

ASTM B26/B26M (2014; E 2015) Standard Specification for
Aluminum-Alloy Sand Castings
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ASTM B85/B85M (2018) Standard Specification for Aluminum-
Alloy Die Castings

ASTM B108/B108M (2018) Standard Specification for Aluminum-—
Alloy Permanent Mold Castings

ASTM B136 (1984; R 2013) Standard Method for
Measurement of Stain Resistance of Anodic
Coatings on Aluminum

ASTM B137 (1995; R 2014) Standard Test Method for
Measurement of Coating Mass Per Unit Area on
Anodically Coated Aluminum

ASTM B209 (2014) Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

ASTM B211/B211M (2019) Standard Specification for Aluminum
and Aluminum-Alloy Rolled or Cold Finished
Bar, Rod, and Wire

ASTM B221 (2014) Standard Specification for Aluminum
and Aluminum-Alloy Extruded Bars, Rods, Wire,
Profiles, and Tubes

ASTM B244 (2009; R 2014) Standard Method for
Measurement of Thickness of Anodic Coatings
on Aluminum and of Other Nonconductive
Coatings on Nonmagnetic Basis Metals with
Eddy-Current Instruments

ASTM B308/B308M (2010) Standard Specification for Aluminum-
Alloy 6061-T6 Standard Structural Profiles

ASTM B316/B316M (2010) Standard Specification for Aluminum
and Aluminum-Alloy Rivet and Cold-Heading
Wire and Rods

ASTM B429/B429M (2010; E 2012) Standard Specification for
Aluminum-Alloy Extruded Structural Pipe and
Tube

ASTM C481 (1999; R 2011) Standard Test Method

Laboratory Aging of Sandwich Constructions

ASTM Cb542 (2005; R 2017) Standard Specification for
Lock-Strip Gaskets

ASTM C591 (2019) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate

Thermal Insulation

ASTM C864 (2005; R 2015) Dense Elastomeric Compression
Seal Gaskets, Setting Blocks, and Spacers
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(2018) Standard Specification for Elastomeric
Joint Sealants

(2016) Standard Test Method for Determining
Compatibility of Liquid-Applied Sealants with
Accessories Used in Structural Glazing
Systems

(2015) Standard Test Method for Determining
Tensile Adhesion Properties of Structural
Sealants

(2011) Standard Test Method for Thermal
Performance of Building Materials and
Envelope Assemblies by Means of a Hot Box
Apparatus

(2014) Standard Guide for Structural Sealant
Glazing

(2009; R 2014) Standard Practices for
Preparation of Aluminum and Aluminum-Alloy
Surfaces for Painting

(2018a) Standard Test Method for Surface
Burning Characteristics of Building Materials

(2004; R 2012) Determining the Rate of Air
Leakage Through Exterior Windows, Curtain

Walls, and Doors Under Specified Pressure

Differences Across the Specimen

(2014) Structural Performance of Exterior
Windows, Doors, Skylights and Curtain Walls
by Uniform Static Air Pressure Difference

(2000; R 2016) Standard Test Method for Water
Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static
Air Pressure Difference

(2014) Frost Point of Sealed Insulating Glass
Units

(2014) Frost Point of Sealed Insulating Glass
Units in the Vertical Position

(2002; R 2018) Standard Test Method for Field
Measurement of Air Leakage Through Installed
Exterior Windows and Doors

(2015) Standard Test Method for Field
Determination of Water Penetration of
Installed Exterior Windows, Skylights, Doors,
and Curtain Walls, by Uniform or Cyclic
Static Air Pressure Difference
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ASTM E3061 (2017) Standard Test Method for Analysis of
Aluminum and Aluminum Alloys by Inductively
Coupled Plasma Atomic Emission Spectrometry
(Performance-Based Method)
NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)
NAAMM AMP 500 (2006) Metal Finishes Manual
NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (2014) Procedure for Determining Fenestration
Product U-Factors

NEFRC 500 (2010) Procedure for Determining Fenestration
Product Condensation Resistance Valves

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC 7/NACE No.4 (2007; E 2004) Brush-Off Blast Cleaning
SSPC SP 1 (2015) Solvent Cleaning

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 12/NACE No.5 (2002) Surface Preparation and Cleaning of

Metals by Waterjetting Prior to Recoating
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Glazed STOREFRONT SYSTEMSystem; G
Installation Drawings
Shop-Painting Aluminum; G
Shop-Painting Steel; G
SD-03 Product Data
Glazed STOREFRONT SYSTEMSystem; G
Metals For Fabrication; G
Nonskinning Sealing Compound; G

Metal Accessories; G

Curtain-Wall Framing Members; G
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Laminated Panels; G

Masonry Anchorage Devices; G
Recycled Content of Aluminum Curtain-Wall Framing Members; S
Sample Warranties; G
SD-05 Design Data
Anodic Finish; G
Exposed-to-View Aluminum Finish; G
Structural Calculations for Deflection; G
SD-06 Test Reports
Field Water Spray Test Results; G
Air Infiltration Test Results; G
Water Penetration Test Results; G
SD-07 Certificates

Energy Performance Certificates; G

Qualifications for the Curtain-Wall Installer; G
SD-08 Manufacturer's Instructions
Glazed STOREFRONT SYSTEMSystem; G
Insulating Glass; G
Preventive Maintenance and Inspection; G
SD-11 Closeout Submittals
Warranty; G
1.3 QUALITY ASSURANCE
1.3.1 Qualification of Welders
Welding must be performed by certified welders qualified in accordance with
AWS D1.1/D1.1M using procedures, materials, and equipment of the type

required for the work.

1.3.2 Qualifications for the Curtain-Wall Installer
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Submit a written description of the proposed curtain-wall system installer
giving the name of the curtain-wall manufacturer, qualifications of
personnel, years of concurrent contracting experience, lists of projects
similar in scope to the specified work. Installer must be approved by the
Manufacturer as a Certified Installer and have a minimum of 5 years
experience installing STOREFRONT SYSTEMsystems, and have completed projects
similar in size to this project.

1.3.3 Testing Requirements

The components listed below must be tested in accordance with the
requirements below, and meet performance requirements specified.

a. Joint and Glazing Sealants: Perform tests as required by applicable
publications referenced.

b. Preformed Compression Gaskets and Seals: ASTM C864.

c. Preformed Lock-strip Gaskets: ASTM C542, modified as follows: Heat age
specimens seven days at 158 degrees F, in zipped or locked position
under full design compression. Unzip, cool for one hour, re-zip, and
test lip seal pressure, which must be minimum 2.5 pounds per linear
inch on any extruded or corner specimen.

f. Anodized Finishes: Stain resistance, coating weight, and coating
thickness tests, ASTM B136, ASTM B137, and ASTM B244, respectively.

g. Insulating Glass: ASTM E546 or ASTM E576 at minus 20 degrees F , no
frost or dew point.

1.3.4 Factory Tests
1.3.4.1 Deflection and Structural Tests

STOREFRONT SYSTEMframing members must not deflect, in a direction normal to
the plane of the wall, more than 1/175 of its clear span or 3/4 inch,
whichever is less, when tested in accordance with ASTM E330/E330M, except
that when a plastered surface will be affected the deflection must not
exceed 1/360 of the span. Framing members must not have a permanent
deformation in excess of 0.2 percent of its clear span when tested in
accordance with ASTM E330/E330M for a minimum test period of 10 seconds at
1.5 times the design wind pressures specified. Provide Structural
Calculations for Deflection.

1.3.4.2 Water Penetration Test

Water penetration must not occur when the wall is tested in accordance with
ASTM E331 at a differential static test pressure of 20 percent of the inward
acting design wind pressure as specified, but not less than 12 psf. Make
provision in the wall construction for adequate drainage to the outside of
water leakage or condensation that occurs within the outer face of the wall.
Leave drainage and weep openings in members and wall open during test. Test
STOREFRONT SYSTEMsystems in areas subject to hurricanes and typhoons in
accordance with AAMA 501.1 Dynamic Testing.
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1.3.4.3 Air Infiltration Test

Air infiltration through the wall, when tested in accordance with ASTM E283,
must not exceed 0.06 cfm per square foot of fixed wall area, plus the
permissible allowance specified for operable windows within the test area,
at a static air pressure differential of 6.2 psf.

1.3.4.4 Sealant Adhesion and Compatibility Testing

ASTM C1401, submit to structural glazing sealant manufacturer, for testing
indicated below. Samples of each glazing material type, tape sealant,
gasket, glazing accessory, and glass-framing member that is in close
proximity to or is touching the structural or nonstructural sealants of a
structural glazed system.

a. Compatibility: Test materials or components using ASTM C1087.

b. Adhesion: Test for adhesion or lack of adhesion of a structural
sealant to the surface of another material or component using ASTM
C1135.

c. Submit no fewer than 8 pieces of each type of material, including joint
substrates, shims, joint-sealant backings, secondary seals, and
miscellaneous materials.

d. Schedule sufficient time for testing and analyzing results to prevent
delaying the Work.

e. For materials failing tests, obtain sealant manufacturer's written
instructions for corrective measures, including the use of specially
formulated primers.

f. Testing will not be required if data based on previous testing of
current sealant products match those submitted.

1.3.4.5 Energy Performance Tests

Energy Performance Certificates for Glazed Aluminum Curtain Wall,
Accessories, and Components from Manufacturer Confirming NFRC- Certified
Energy Performance Values for Each Glazed Aluminum Curtain Wall.

The thermal transmittance of opaque panels must not exceed specified U-
value, when tested in accordance with ASTM C1363. Certify and Label Energy
Performance according to NFRC as follows:

a. Thermal Transmittance (U-factor): Fixed glazing and framing areas as a
system must have U-factor of not more than 0.46 Btu/sg. ft. x h x deg F
as determined according to NFRC 100.
b. Condensation Resistance: Fixed glazing and framing areas as a system
must have an NFRC-certified condensation resistance rating of no less
than 65 as determined according to NFRC 500.
1.4 FIELD TESTS

Testing must be performed by a testing agency regularly engaged in testing
of architectural products, not affiliated with the STOREFRONT
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SYSTEMinstaller, and experienced with these test methods. Notify the
Contracting Officer a minimum of seven calendar days prior to performing
field tests.

1.4.1 Field Water Spray Tests

Engage a qualified testing agency to perform tests and inspection. Perform
test on a representative area of glazed curtain wall. Perform water-spray
test before interior finishes have begun, in accordance with AAMA 501.2.
Test area must not show evidence of water penetration. Perform a minimum of
2 tests. Submit Field Water Spray Test Results.

1.4.2 Air Infiltration

ASTM E783 at 1.5 times the rate specified for laboratory testing under
factory test paragraph, but not more than 0.06 cfm/sqg.ft at a static air
pressure differential of 6.24 1bf/sqg.ft. Perform a minimum of 2 tests in
representative areas. Submit Air Infiltration Test Results.

1.4.2.1 Water Penetration

ASTM E1105 at a minimum uniform and cyclic static-air-pressure differential
of 0.67 times the static-air-pressure differential specified for laboratory
testing in "Performance Requirements" Article, but not less than 6.24
lbf/sq. ft., and must not evidence water penetration. Submit Water
Penetration Test Results.

1.5 GLAZED STOREFRONT SYSTEMSYSTEM REQUIREMENTS

Provide system complete with framing, mullions, trim, windows, glass,
glazing, sealants, insulation, fasteners, anchors, accessories, concealed
auxiliary members, and attachment devices for securing the wall to the
structure as specified or indicated.

Submit installation drawings for STOREFRONT SYSTEMsystem, accessories.
Drawings must indicate in detail all system parts including elevations,
full-size sections, framing, Jjointing, panels, types and thickness of metal,
flashing and coping details, field connections, weep and drainage system,
finishes, sealing methods, glazing, glass sizes and details, firestopping
insulation materials, and erection details.

1.5.1 Source

Furnish STOREFRONT SYSTEMsystem components by one manufacturer or
fabricator; however, all components need not be products of the same
manufacturer.

1.5.2 Design

Provide aluminum storefront (stick-built) system with vertical mullions and
horizontal rails. Basis of Design: Kawneer Trifab 400 storefront system or
equal. System shall be installed in a reversed configuration such that
glazing is performed from the interior and removable glass stops are located
at the interior side. Provide spandrel panels where indicated. Coordinate
panel locations and sizes with elevations. System shall integrate with
existing storefront framing where indicated. Verify all field conditions
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prior to fabrication. Coordinate system depth, anchorage, and head
conditions with adjacent construction including ceilings and structure.

1.5.3 Tolerances

Design and erect wall system to accommodate tolerances in building frame and
other contiguous work as indicated or specified. Provide with the following
tolerances:

a. Maximum variation from plane or location shown on approved shop
drawings: 1/8 inch per 12 feet of length up to not more than 1/2 inch
in any total length.

b. Maximum offset from true alignment between two identical members
abutting end to end in line: 1/16 inch.

1.5.4 Structural Requirements

Members may not deflect in a direction parallel to the plane of the wall,
when carrying its full design load, more than an amount which will reduce
the edge cover or glass bite below 75 percent of the design dimension.
After deflection under full design load, members may not have a clearance
between itself and the top of the panel, glass, sash, or other part
immediately below it less than 1/8 inch. Design entire system to withstand
the indicated wind and concentrated loads, and the following wind loads
acting normal to the plane of the wall:

1.5.5 Existing Conditions

Existing storefront system is present. New work shall align, tie into, and
match existing conditions as required. Field verify all dimensions, mullion
spacing, and interface conditions prior to fabrication. Provide
modifications, adapters, and fillers as required for a complete
installation.

1.5.6 Shade Integration

Coordinate storefront system with motorized roller shades mounted to
storefront mullions. Provide required structural support, attachment points,
and clearances to accommodate shade system installation. Coordinate power
and control requirements with Division 26.

1.6 DELIVERY AND STORAGE

Inspect materials delivered to the site for damage; unload and store with a
minimum of handling in accordance with recommendations contained in AAMA CW-
10. Storage spaces must be dry locations with adequate ventilation, free
from heavy dust, not subject to combustion products or sources of water, and
must allow for easy access for inspection and handling. Deliver caulking and
sealing compounds to the job site in sealed containers labeled to show the
designated name, formula or specifications number; lot number; color; date
of manufacturer; shelf life; and curing time when applicable.

1.6.1 Protective Covering

Prior to shipment from the factory, place knocked-down lineal members in
cardboard containers and cover finished surfaces of aluminum with protective
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covering of adhesive paper, waterproof tape, or strippable plastic.

Covering must not chip, peel, or flake due to temperature or weather, must
protect against discoloration and surface damage from transportation, and
storage, and must be resistant to alkaline mortar and plaster. Do not cover
aluminum surfaces that will be in contact with sealants after installation.

1.6.2 Identification

Prior to delivery, mark wall components to correspond with shop and erection
drawings placement location and erection.

1.7 WARRANTY

Guarantee insulating glass units not to develop material obstruction of
vision as a result of dust or film formation on the inner glass surface
caused by failure of the seal, other than through glass breakage, within a
period of 5 years from date of acceptance of work by the Government.
Replace units failing to comply with the terms of this guarantee with new
units without additional cost to the Government. The Contractor must
require the manufacturer to execute their warranties in writing directly to
the Government.

1.7.1 Sample Warranties

Provide STOREFRONT SYSTEMand glazing assembly material and workmanship
warranties meeting specified requirements. Provide revision or amendment to
standard membrane manufacturer warranty to comply with the specified
requirements.

a. Manufacturer's Warranty: Submit, for acceptance, the Manufacturer's
standard warranty document executed by authorized company official.
The manufacturer's warranty is in addition to, and not a limitation of,
other rights the Government may have under the Contract Documents.

b. Assembly Warranty: Manufacturer's standard form in which manufacturer
agrees to repair or replace components of steel fire-rated glazed
curtain-wall systems that do not comply with requirements or that
deteriorate as defined in this Section within specified warranty
period.

c. Beneficiary: Issue warranty to the Government.
d. Warranty Period: 10 years commencing on Date of Substantial
Completion, covering complete STOREFRONT SYSTEMsystem for failure to

meet specified requirements.

e. Warranty Acceptance: Owner is sole authority who will determine
acceptability of manufacturer's warranty documents.

1.8 INTERPRETATION OF AWS CODE

AWS code, when referred to herein, means AWS D1.1/D1.1M, "Structural Welding
Code - Steel" with the following modification:

Revise AWS code Section 1, "General Provisions," Paragraph 1.1 as follows:
References to the need for approval means "Approval by the Contracting
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Officer" and references to the "Building Commissioner" means the
"Contracting Officer."

.9 PERFORMANCE REQUIREMENTS

.9.1 Allowable Design Stresses

Aluminum-alloy framing member allowable design stresses must be in
accordance with the requirements of AA ADM pertaining to building type
structures made of the specified aluminum alloy.

Hot-rolled structural-steel member allowable design stresses and design
rules must be in accordance with the requirements of AISC/AISI 12lpertaining
to the specified structural steel.

Cold-formed light-gage steel structural member allowable design stresses and
design rules must be in accordance with the requirements of AISI SG03-35G570
pertaining to structural members formed from the specified structural-steel
sheet or strip.

.9.2 Design Wind Load

Design windload must be 41 pounds per square foot. Design windload must be
in accordance with ASCE 7.

.9.3 Structural Capacity

Design curtain-wall system, including framing members, windows, doors and
frames, metal accessories, panels, and glazing to withstand the specified
design windload acting normal to the plane of the STOREFRONT SYSTEMand
acting either inward or outward.

Deflection of any metal framing member in a direction normal to the plane of
the curtain wall, when subjected to the test of structural performance,
using the specified windload in accordance with AAMA/WDMA/CSA
101/1.S.2/A440, must not exceed 1/175 of the clear span of the member or 3/4
inch, whichever value is less.

Deflection of any metal member in a direction parallel to the plane of the

curtain wall, when the metal member is carrying its full design load, must

not exceed 75 percent of the design clearance dimension between that member
and the glass, sash, panels, or other part immediately below it.

PART 2 PRODUCTS

2.

1 MATERIALS

1.1 Aluminum

Must be free from defects impairing strength or durability of surface
finish. Provide standard alloys conforming to standards and designations of
AA ASD1. Special alloys, not covered by the following ASTM specifications,
must conform to standards and designations recommended by the manufacturer
for the purpose intended.
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Provide Aluminum Curtain-wall Framing Members with a minimum recycled
content of 20 percent. Provide data identifying percentage of recycled
content of aluminum curtain-wall framing members.

2.1.1.1 Wrought Aluminum Alloys

Must be those which include aluminum alloying elements not exceeding the
following maximum limits when tested and additional in accordance with ASTM
E3061. These limits apply to both bare products and the core of clad
products. The cladding of clad products must be within the same limits
except that the maximum zinc limit may be 2.5 percent in order to assure
that the cladding is anodic to the core. Special wrought alloys with a
silicon content not more than 7.0 percent will be acceptable for limited
structural uses where special appearance is required:

ALLOY MAXIMUM PERCENT

Silicon 1.5

Magnesium, Manganese, and [6.0
Chromium combined

Iron 1.0
Copper 0.4
Zinc 1.0

Within the chemical composition limits set forth above, wrought aluminum
alloys must conform to the following:

a. Extruded bars, rods, shapes and tubes: ASTM B221 and ASTM B308/B308M
and ASTM B429/B429M.

b. Sheet and Plate: ASTM B209.
2.1.1.2 Cast Aluminum Alloys
Provide those in which the alloying elements are silicon, magnesium,

manganese, or a combination of these. Other elements must not exceed the
following limits:

ALLOY MAXIMUM PERCENT
Iron 1.2
Copper 0.4
Nickel 0.4
Titanium 0.2
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ALLOY MAXIMUM PERCENT
Others (total) 0.5

2.

Within the chemical composition limits set forth above, cast aluminum alloys
must conform to the following:

a. Sand castings: ASTM B26/B26M.
b. Die casting: ASTM B85/B85M.

c. Permanent mold castings: ASTM B108/B108M.

.1.1.3 Welding Rods and Electrodes

Provide welding rods and bare electrodes conforming to AWS A5.10/A5.10M as
recommended by the manufacturer of the aluminum base metal alloy being used.

.1.1.4 Strength

Aluminum extrusions for framing members used in curtain walls and main frame
and sash or ventilator members in windows must have a minimum ultimate
tensile strength of 22,000 psi and a minimum yield strength of 16,000 psi.

1.2 Carbon Steel

Conform to the following specifications:
a. Rolled shapes, plates, and bars: ASTM A36/A36M.
b. Galvanized sheets: ASTM A653/A653M.
c. Sheets for porcelain enameling: ASTM A424/A424M.

d. Other sheets: ASTM A1011/A1011M or ASTM A1008/A1008M.

.1.3 Stainless Steel

Conform to ASTM A240/A240M. Conform to Type 302 or 304, and finish in
accordance with the NAAMM AMP 500. Conform to Metal Finishes Manual as
follows:

a. Concealed flashings: Dead soft fully annealed, 2 D finish finish.

b. Exposed work: No. 4 finish to match approved sample.

.1.4 Metal Fasteners

Provide fasteners as specified in paragraph entitled "Fastener Metals for
Joining Various Metal Combinations"™ in "Part 2 - Products" of the AAMA MCWM-
1. Metals for fasteners must be chemically and galvanically compatible with
contiguous materials.

1.5 Joint Sealants and Accessories
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Provide manufacturer's standard colors to closely match adjacent surfaces.
For interior application of joint sealants comply with applicable
regulations regarding reduced VOC's as specified in Sections 07 92 00 JOINT
SEALANTS.

2.1.5.1 Elastomeric, Single Component

ASTM C920, Type S, single component. Use Grade NS, nonsag type in joints on
vertical surfaces and use Grade P, self-leveling or flow type, in joints on
horizontal surfaces.

2.1.5.2 Single Component Silicone Rubber Base
ASTM C920, Type S, Grade NS (Silicone).
2.1.5.3 Solvents and Primers

Provide material which is quick drying, colorless, nonstaining, compatible
with compound used, as recommended by sealant manufacturer. Where primer is
specified or recommended by sealant manufacturer, manufacturer's data
related to that material must include primer.

2.1.5.4 Backing Material

Provide material which is nonstaining, nonabsorbent, and compatible with
sealing compound. Closed cell resilient urethane, polyvinylchloride or
polyethylene foam; closed-cell sponge of vinyl or rubber; closed cell
neoprene or butyl rod; or polychloroprene tubes or beads.

2.1.5.5 Bond Preventive Materials

Provide polyethylene tape with pressure-sensitive adhesive; aluminum foil or
waxed paper.

2.1.6 Glass and Glazing

Materials are specified under Section 08 81 00 GLAZING.
2.1.7 Paint and Finishes

See Section 09 90 00 PAINTS AND COATINGS, for field applied coatings.
2.1.8 Panels

Maximum U-value 0.10. Where, in order to meet the requirements specified,
the proposed panel assembly is thicker than indicated, make corresponding
adjustments in accessories and other work such as door, window and louver
frames, flashing, coping, and trim products at no extra cost to the
Government. Unless otherwise indicated, design for installation from
outside the building. Provide vapor barrier on interior face of insulation.
Seal edges of panels with cores of absorptive material to prevent entrance
of water and allow venting of the core space to outside air. Panels must
comply with ASTM E84 surface burning characteristics, with a flame spread
index of 25 or less and a smoke developed index of 50 or less tested by a
Qualified Testing Agency. Identify products with appropriate markings of
Applicable Testing Agency. Tempered Hardboard must conform to AHA Al135.4,
Class 1, two inch thick.
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2.1.8.1 Laminated Panels
Panels must be metal-faced laminated both sides, consisting of exterior
metal facing, facing backing, insulating core, facing backing, and interior
metal facing. Facing-panel dimensions must be as indicated.

2.1.8.1.1 Exterior Metal Facing
Facing must be Porcelain-Enamel on steel. Base metal must be aluminum
sheets for annodic coating, 0.040 inch thick, of the quality and type best
suited for the work, stretcher level standard of flatness, conforming to
ASTM A424/A424M, and properly precleaned and treated for adherence of the

porcelain enamel.

Color of aluminum panels exposed-to-view surfaces shall match the adjacent
curtainwall framing.

2.1.8.1.2 Core Insulation
Core must be rigid urethane conforming to ASTM C591, Type 2.

2.1.8.1.3 Interior Metal Facing
Facing must be as specified for exterior metal facing.

2.1.8.1.4 Panel Fabrication
Securely bond panel materials together to form a stable and durable
composite unit. Panels with core insulation of absorptive material must
have edges sealed and provide venting to the outside air. Provide panels
that conform to the following:
Flatness: Provide exterior surfaces of such flatness that, when measured at
room temperature, the maximum slope of the surface at any point, measured
from the nominal plane of the surface, that do not exceed the following:
1.0 percent for surfaces having a finish of high reflectivity
1.25 percent for surfaces having a finish of medium reflectivity
1.5 percent for surfaces having a finish of low reflectivity
Structural requirements: Panels of the maximum size required by the work,
when supported in the manner intended, must withstand the windload specified
without permanent deformation or damage.
Accelerated aging: Panels must show no evidence of delamination, warpage,
or other deterioration or damage after completion of six accelerated aging
cycles in accordance with ASTM C481, Cycle A.
Thermal transmittance: U-factor of a panel, when a panel not less than 10
square feet in area and of identical construction is tested in accordance

with ASTM C1363, must be as follows:

Not more than 0.10 Btu/hr-square foot-degree F.
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2.

2.

1.8.1.5 Spandrel Panel Clarification

Spandrel panels shall be insulated metal panels or spandrel glass units as
indicated. Provide backpan and insulation as required to meet thermal and
condensation requirements. Coordinate color and finish with adjacent
framing.

.1.9 Metal Accessories

Flashings, Metal sills, Metal stools, Closures,. Fabricate accessories of
sizes and shapes indicated from similar materials and finish as specified
for wall system.

.2 METALS FOR FABRICATION

2.1 Aluminum-Alloy Extrusions

Extrusions must conform to ASTM B221.

Extrusions to receive an integral-color anodic coating must be the alloy and
temper recommended by the aluminum producer for the specified finish with
integral-color anodic coating and have mechanical properties equal to or
exceeding those of ASTM B221 6063-T5.

2.2 Aluminum-Alloy Sheets and Plates

Unless otherwise specified, sheets and plates must conform to ASTM B209,
Alloy 3003-Hle6.

Sheets and plates to receive a clear anodic coating must conform to ASTM
B209, Alloy 5005-H16.

Sheets and plates to receive an integral-color anodic coating must be the
alloy and temper recommended by the aluminum producer for the specified
coating and have mechanical properties equal to or exceeding those of 5005-
H16.

.2.3 Metals for Fasteners

Provide aluminum-alloy bolts and screws made from rod conforming to ASTM
B211/B211M, Alloy 2024-T351.

Provide aluminum-alloy nuts made from rod conforming to ASTM B211/B211M,
Alloy 6061-T6.

Provide aluminum-alloy washers made from sheet conforming to ASTM B209, ASTM
B211/B211M, Alloy 2024-T4.

Provide aluminum-alloy rivets made from rod or wire conforming to ASTM
B316/B316M, Alloy 6053-T61.

Provide steel fasteners made from corrosion-resistant chromium-nickel Type
302, 303, 304, 305, or 316 with the form and condition best suited for the

work.

3 NONSKINNING SEALING COMPOUND
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Sealing compound must be nonskinning, gun-grade type conforming to AAMA 800.
2.4 FABRICATION
2.4.1 Workmanship

Metal Accessories must be accurately formed; joints, except those designed
to accommodate movement, accurately fitted and rigidly assembled.

Insofar as practical, fitting and assembly of the work must be done in the
manufacturer's plant. Mark work that cannot be permanently factory-
assembled before shipment to ensure proper assembly at the site.

2.4.2 Shop-Painting Aluminum

Shop prime aluminum surfaces that will come in contact with dissimilar
metals, masonry, concrete, or wood.

Prepare aluminum surfaces for painting in accordance with ASTM D1730, Type
B, Method 2 or 3.

Give aluminum surfaces one shop coat of paint applied to dry, clean,
surfaces to provide a continuous minimum dry-film thickness of 1.5 mils.

2.4.3 Shop-Painting Steel
Shop prime surfaces of concealed steel.
Remove scale, rust, and other deleterious materials. Remove heavy rust and
loose mill scale in accordance with SSPC SP 3 or SSPC 7/NACE No.4. Remove
0il, grease, and similar contaminants in accordance with SSPC SP 1.
Give steel surfaces two coats of paint; the second coat must have a color
different from the first coat. Apply paint to dry, clean, surfaces to
provide a continuous minimum dry-film thickness of 1.5 mils for the first
coat and 1 mil for the second coat.

2.4.4 Depth of Glazing Rabbets

Depth of glazing rabbets for openings to receive glass materials or panels
must be as follows:

MATERIAL NOMINAL THICKNESS MAXIMUM SIZE MINIMUM RABBET
DEPTH
Double-glazing |A1l1l thicknesses Up to 25 square feet 5/8 inch
units
All thicknesses 25 to 70 square feet 3/4 inch

2.4.5 Anodic Finish

The following designation of finishes refer to standard finishes as defined
in the NAAMM AMP 500. Exposed-to-View Aluminum Finish of surfaces must be:
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2.

Polished frosted finish with integral-color anodic coating: Smooth specular
buffed mechanical, followed by nonetching inhibitive alkaline cleaning,
medium-matte chemical etch, and Architectural Class I ( 0.7-mil and greater
thickness) anodic coating producing an integral-color finish. Color must
be:

Dark bronze

Match aluminum-finish color and appearance to that of the sample approved
for use in the project within the aluminum producer's standard color range.

Test the anodic coating on aluminum for thickness in accordance with ASTM
B244.

Test anodically coated aluminum for the weight of the coating in accordance
with ASTM B137.

Test the resistance of anodically coated aluminum to staining by dyes in
accordance with ASTM B136.

.5 CURTAIN-WALL FRAMING MEMBERS

.5.1 General

Framing members must be thermally broken and be the section dimensions and
arrangement indicated and designed to accommodate windows, panels, and other
materials to be incorporated into the curtain-wall system.

Curtain-wall framing must be the vertical mullion type with the vertical
mullions extending the indicated distance beyond the exterior face of the
curtain wall.

Provide framing compatible with interior glazed (captured) system with
removable interior stops.

.5.2 Construction

Framing members must be aluminum-alloy extrusions with a wall thickness not
less than 0.125 inch. Glazing rabbet legs must be an integral part of the
frame with the leg depth not less than the minimum depth specified for the
thickness and size of the glass material or panel to be installed in the
curtain-wall frame. Design and construct frames to receive window sash and
louvers of the type specified when required.

Prepare vertical mullions for anchorage to the building construction at the
bottom, at each intermediate floor elevation, and at the top.

Corners of frames must be mortise-and-tenon construction except that the
corners of the vertical and horizontal mullions in grid frames must be
coped-and-welded construction. Welds must be on the unexposed surfaces.
Corner joints must be accurately fitted and flush, with watertight hairline
joints not exceeding 1/64 inch in width. Apply nonskinning sealing compound
to the unexposed surfaces of all mortise-and-tenon joints.

6 METAL ACCESSORIES
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2.6.1 Sills

Sills must be the shapes and dimensions indicated and fabricated of
aluminum-alloy extrusions having a wall thickness not less than 0.125 inch.

Sills must run continuously under the STOREFRONT SYSTEMand permit the lower
STOREFRONT SYSTEMframe member to interlock without fastenings.

2.7 SEALANTS AND CAULKINGS
Sealants and caulkings are specified in Section 07 92 00 JOINT SEALANTS.
2.8 CURTAIN-WALL INSTALLATION MATERIALS
2.8.1 Masonry Anchorage Devices
2.8.2 Toggle Bolts
Toggle bolts must be the tumble-wing type.
2.8.3 Steel Bolts, Nuts, and Washers
Bolts must be regular hexagon head, low-carbon steel.
Nuts must be hexagon, regular style, carbon steel.
Plain washers must be round, general-assembly purpose, carbon steel.
Lockwashers must be helical spring, carbon steel.
2.8.4 Machine Screws

Provide screws for concealed work that are corrosion-resistant steel,
slotted or cross-recessed type, roundhead.

Provide screws for exposed-to-view work that are corrosion-resistant steel,
cross—-recessed, flathead.

2.8.5 Electrodes for Welding Steel
Electrodes for welding steel by the manual shielded metal arc welding
process must meet the requirements of AWS D1.1/D1.1M and be covered mild-
steel electrodes conforming to AWS A5.1/A5.1M, E60 series.

2.9 Break Metal and Closures
Provide 20 gauge minimum formed sheet metal closures at head conditions to
form edge of ceiling and conceal storefront framing. Coordinate with
suspended ceiling system and structural attachment above. Finish to match
adjacent construction.

PART 3 EXECUTION

3.1 GENERAL

Install curtain walls and accessories in accordance with the approved
drawings and as specified.
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3

.2 FABRICATION

Provide STOREFRONT SYSTEMcomponents of the materials and thickness indicated
or specified. The details indicated are representative of the required
design and profiles. Acceptable designs may differ from that shown if the
proposed system components conform to the limiting dimensions indicated and
the requirements specified herein. Unless specifically indicated or
specified otherwise, the methods of fabrication and assembly must be at the
discretion of the STOREFRONT SYSTEMmanufacturer. Perform fitting and
assembling of components in the shop to the maximum extent practicable.
Provide anchorage devices with adjustment capability in three directions.
Exposed fastenings used on finished surfaces must be truss head, flat head,
or oval head screws or bolts. Verify dimensions of existing storefront
system and ceiling interface conditions prior to fabrication.

2.1 Joints

Provide welded or mechanical fasteners as indicated or specified. Match
joints in exposed work to produce continuity of line and design. Bed-joints
or rabbets receiving caulking or sealing material must be minimum 3/4 inch
deep and 3/8 inch wide at mid ambient temperature range.

2.2 Welding

Conform to AWS D1.1/D1.1M. Use methods and electrodes recommended by
manufacturers of base metal alloys. Provide welding rods of an alloy that
matches the color of the metal being welded. Protect glass and other finish
from exposure to welding spatter. Ground and finish weld beads on exposed
metal surfaces to minimize mismatch and to blend with finish on adjacent
parent metal. TIf flux is used in welding aluminum, completely remove it
immediately upon completion of welding operations. Do not use exposed welds
on aluminum surfaces.

.2.3 Ventilation and Drainage

Provide internal ventilation and drainage system of weeps based on
principles of pressure equalization to ventilate the wall internally and to
discharge condensation and water leakage to exterior as inconspicuously as
possible. Flashings and other materials used internally must be
nonstaining, noncorrosive, and nonbleeding.

.2.4 Protection and Treatment of Metals

.2.4.1 General

Remove from metal surfaces lubricants used in fabrication and clean off
other extraneous material before leaving the shop.

.2.4.2 Galvanic Action

Provide protection against galvanic action wherever dissimilar metals are in
contact, except in the case of aluminum in permanent contact with galvanized
steel, zinc, stainless steel, or relatively small areas of white bronze.
Paint contact surfaces with one coat bituminous paint or apply appropriate
caulking material or nonabsorptive, noncorrosive, and nonstaining tape or
gasket between contact surfaces.
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3.2.4.3 Protection for Aluminum

Protect aluminum which is placed in contact with, built into, or which will
receive drainage from masonry, lime mortar, concrete, or plaster with one
coat of alkali-resistant bituminous paint. Where aluminum is contacted by
absorptive materials subject to repeated wetting or treated with
preservative noncompatible with aluminum, apply two coats of aluminum paint,
to such materials and seal joints with approved caulking compound.

3.3 INSTALLATION

Installation and erection of glazed wall system and all components must be
performed under direct supervision of and in accordance with approved
recommendations and instructions of wall system manufacturer or fabricator.

Any materials that show visual evidence of biological growth due to the
presence of moisture must not be installed on the building project.

3.3.1 Bench Marks and Reference Points

Establish and permanently mark bench marks for elevations and building line
offsets for alignment at convenient points on each floor level. Should any
error or discrepancy be discovered in location of the marks, stop erection
work in that area until discrepancies have been corrected.

3.3.2 Verifying Conditions and Adjacent Surfaces
After establishment of lines and grades and prior to system installation
examine supporting structural elements. Verify governing dimensions,
including floor elevations, floor to floor heights, minimum clearances
between STOREFRONT SYSTEMand structural frames, and other permissible
dimensional tolerances in the building frame.

3.3.3 Materials Embedded In Other Construction
Install materials to be embedded in cast-in-place concrete and masonry prior
to the installation of the curtain wall. Provide setting drawings,
templates, and instructions for installation.

3.3.4 Fastening To Construction-In-Place

Provide anchorage devices and fasteners for fastening work to construction-
in-place. Provide fasteners as specified.

3.3.5 Setting Masonry Anchorage Devices
Set devices in masonry or concrete-in-place construction in accordance with
the manufacturer's printed instructions. Leave drilled holes rough and free
of drill dust.

3.3.6 Field-Welding Steel And Touchup Painting
Procedures of manual shielded metal arc welding, the appearance and quality

of the welds made, and the methods used in correcting welding work must
conform to AWS D1.1/D1.1M.

Section 08 44 00 Page 22



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

After completion of welding, clean and paint field welds and scarred
surfaces on steel work and on adjacent ferrous-metal surfaces. Paint must
be the same as that used for shop painting.

3.3.7 Installation Tolerances
Install curtain walls within the following tolerances:
Deviation in location from that indicated Plus or minus 1/4 inch

on the drawings

Deviation from the plumb or horizontal

In 12 feet of length Not more than 1/8 inch
In any total length Not more than 1/2 inch
Offset from true alignment at joints Not more than 1/16 inch

between abutting members in line

3.

3.8 Placing Curtain-Wall Framing Members

Install members plumb, level, and within the limits of the installation
tolerances specified.

Connect members to building framing. Provide supporting brackets
adjustments for the accurate location of curtain-wall components.
Adjustable connections must be rigidly fixed after members have been
positioned.

Install storefront system in reversed configuration with interior glazing
stops. Coordinate installation sequence with ceiling system, interior walls,
and adjacent finishes. Ensure alignment with existing storefront system.

.3.9 Panels

Install panels in framing member openings using gaskets as indicated or
specified.

.3.10 Windows

Install windows in accordance with details indicated and approved detail
drawings.

.3.10.1 Sealing

Seal exterior metal to metal joints between members of windows, frames,
mullions, and mullion covers. Remove excess sealant.

.3.10.2 Weatherstripping

Install to make weathertight contact with frames when ventilators are closed
and locked. Do not cause binding of sash or prevent closing and locking of
ventilator.
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Provide for ventilating sections of all windows to insure a weather-tight
seal meeting the infiltration tests specified. Use easily replaceable
factory-applied weatherstripping of manufacturer's stock type. Use molded
vinyl, molded or molded-expanded neoprene for weatherstripping for
compression contact surfaces. For sliding surfaces, use treated woven pile
or wool, polypropylene or nylon pile with nylon fabric and metal or plastic
backing strip weatherstripping. Do not use neoprene or polyvinyl chloride
weatherstripping where they will be exposed to direct sun light.

3.3.11 Joint Sealants
3.3.11.1 Surface Preparation

Surfaces to be primed and sealed must be clean, dry to the touch, free from
frost, moisture, grease, o0il, wax, lacquer, paint, or other foreign matter.
Enclose joints on three sides. Clean out grooves to proper depth. Joint
dimensions must conform to approved detail drawings with a tolerance of plus
1/8 inch. Do not apply compound unless ambient temperature is between 40
and 90 degrees F. Clean out loose particles and mortar just before sealing.
Remove protective coatings or coverings from surfaces in contact with
sealants before applying sealants or tapes. Solvents used to remove
coatings must be of type that leave no residue on metals.

3.3.11.2 Applications

Match approved sample. Force compound into grooves with sufficient pressure
to fill grooves solidly. Sealing compound must be uniformly smooth and free
of wrinkles and, unless indicated otherwise, tooled and left sufficiently
convex to result in a flush joint when dry. Do not trim edges of sealing
material after joints are tooled. Mix only amount of multi-component
sealant which can be installed within four hours, not to exceed 5 gallons at
any given time.

3.3.11.3 Primer
Apply to masonry, concrete, wood, and other surfaces as recommended by
sealant manufacturer. Do not apply primer to surfaces which will be exposed
after caulking is completed.

3.3.11.4 Backing
Tightly pack in bottom of joints which are over 1/2 inch in depth with
specified backing material to depth indicated or specified. Roll backing
material of hose or rod stock into joints to prevent lengthwise stretching.

3.3.11.5 Bond Prevention
Install bond preventive material at back or bottom of joint cavities in
which no backstop material is required, covering full width and length of
joint cavities.

3.3.11.6 Protection and Cleaning
Remove compound smears from surfaces of materials adjacent to sealed joints

as the work progresses. Use masking tape on each side of joint where
texture of adjacent material will be difficult to clean. Remove masking
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tape immediately after filling joint. Scrape off fresh compound from
adjacent surfaces immediately and rub clean with approved solvent. Upon
completion of caulking and sealing, remove remaining smears, stains, and
other soiling, and leave the work in clean neat condition.

3.3.12 Glass

Install in accordance with insulating glass manufacturer's recommendations
as modified herein. 1Install insulating glass units made with heat absorbing
glass with heat absorbing pane on exterior side.

3.3.12.1 Inspection of Sash and Frames

Before installing glass, inspect sash and frames to receive glass for
defects such as dimensional variations, glass clearances, open joints, or
other conditions that will prevent satisfactory glass installation. Do not
proceed with installation until defects have been corrected.

3.3.12.2 Preparation of Glass and Rabbets

Clean sealing surfaces at perimeter of glass and sealing surfaces of rabbets
and stop beads before applying glazing compound, sealing compound, glazing
tape, or gaskets. Use only approved solvents and cleaning agents
recommended by compound or gasket manufacturer.

3.3.12.3 Positioning Glass

Set glass from inside the building unless otherwise indicated or specified.
Maintain specified edge clearances and glass bite at perimeter. Maintain
position of glass in rabbet and provide required sealant thickness on both
sides of glass. For glass dimensions larger than 50 united inches, provide
setting blocks at sill and spacer shims on all four sides; locate setting
blocks one quarter way in from each jamb edge of glass. Where setting
blocks and spacer shims are set into glazing compound or sealant, butter
with compound or sealant, place in position, and allow to firmly set prior
to installation of glass.

3.3.12.4 Setting Methods

Apply glazing compound, glazing sealant, glazing tape, and gaskets uniformly
with accurately formed corners and bevels. Remove excess compound from
glass and sash. Use only recommended thinners, cleaners, and solvents.
Strip surplus compound from both sides of glass and tool at slight angle to
shed water and provide clean sight lines. Secure stop beads in place with
suitable fastenings. Do not apply compound or sealant at temperatures lower
than 40 degrees F, or on damp, dirty, or dusty surfaces. After glazing, fix
ventilators in sash so they cannot be operated until compound or sealant has
set.

a. Use compression gasket glazing, with compression gaskets both sides of
glass and adjustable or snap-on interior stops for insulated glass.

3.3.12.5 Void Space
Heat absorbing, insulating, spandrel, and tempered glass, and glass of other

types that exceed 100 united inches in size: Provide void space at head and
jamb to allow glass to expand or move without exuding the sealant.
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3.3.12.6 Insulating Glass

Provide adequate means to weep incidental water and condensation away from

the sealed edges of insulated glass units and out of the wall system. The

weeping of lock-strip gaskets must be in accordance with the recommendation
of the glass manufacturer.

3.4 FINISHES
3.4.1 Galvanizing

Conform to ASTM Al123/A123M, ASTM A153/A153M, and ASTM A653/A653M, as
applicable.

3.4.1.1 Repair of Zinc-Coated Surfaces

Repair zinc coated surfaces damaged by welding or other means with
galvanizing repair paint or by application of stick or thick paste material
specifically designed for repair of galvanizing, as approved.

3.4.2 Shop Cleaning and Painting
3.4.2.1 Cleaning

Clean steel and iron work by power wire brushing or other approved manual or
mechanical means, for removal of rust, loose paint, scale, and deleterious
substances. Wash cleaned surfaces which become contaminated with rust,
dirt, oil, grease, or other foreign matter, with solvents until thoroughly
clean in accordance with SSPC SP 12/NACE No.5. Cleaning steel embedded in
concrete is not required.

3.4.2.2 Painting Steel or Iron Surfaces

Apply one coat of primer. Apply additional shop coat of specified paint, to
which a small amount of tinting material has been added, on surfaces that
will be concealed in the finished construction or that will not be
accessible for finish painting. Accomplish painting in dry weather or under
cover, and on steel or iron surfaces that are free from moisture and frost.
Do not paint surfaces of items to be embedded in concrete. Recoat damaged
surfaces upon completion of work. Prime coat steel immediately after
cleaning. Do not apply bituminous protective coatings to items to be finish
painted.

3.4.2.3 Painting Weathering Steel

Clean and paint surfaces which will not be exposed to the weather with one
shop or field coat of specified primer, or other approved rust-inhibitive
primer. Clean and strip-paint weathering steel contact surface to be
covered by structural or compression gaskets or sealants with one coat to
insure positive seal.

3.5 FIELD TESTS
Notify the Contracting Officer a minimum of seven calendar days prior to

performing field tests. Conduct field check test for water leakage on
designated wall areas after erection. Conduct test on two wall areas, two
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bays wide by two stories high where directed. Conduct test and take
necessary remedial action as described in AAMA 501.1.

3.6 CLEANING AND PROTECTION
3.6.1 General

At the completion of the installation, clean the work to remove mastic
smears and other foreign materials.

3.6.2 Manufacturer's Information

Preventive Maintenance and Inspection must consist of the aluminum
manufacturer's recommended cleaning materials and application methods,
including detrimental effects to the aluminum finish when improperly
applied.

3.6.3 Glass

Upon completion of wall system installation, thoroughly wash glass surfaces
on both sides and remove labels, paint spots, putty, compounds, and other
defacements. Replace cracked, broken, and defective glass with new glass at
no additional cost to the Government.

3.6.4 Aluminum Surfaces

Protection methods, cleaning, and maintenance must be in accordance with
AAMA 609 & 610.

3.6.5 Other Metal Surfaces

After installation, protect windows, panels, and other exposed surfaces from
disfiguration, contamination, contact with harmful materials, and from other
construction hazards that will interfere with their operation, or damage
their appearance or finish. Protection methods must be in accordance with
recommendations of product manufacturers or of the respective trade
association. Remove paper or tape factory applied protection immediately
after installation. Clean surfaces of mortar, plaster, paint, smears of
sealants, and other foreign matter to present neat appearance and prevent
fouling of operation. In addition, wash with a stiff fiber brush, soap and
water, and thoroughly rinse. Where surfaces become stained or discolored,
clean or restore finish in accordance with recommendations of product
manufacturer or the respective trade association.

3.7 INSPECTION AND ACCEPTANCE PROVISIONS

3.7.1 Finished Curtain-Wall System Requirements

Curtain-wall work which contains any of the following deficiencies, 1is
unacceptable, and will be rejected:

Finish of exposed-to-view aluminum having color and appearance that are
outside the color and appearance range of the approved samples.
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Installed curtain-wall components having stained, discolored, abraded, or
otherwise damaged exposed-to-view surfaces that cannot be cleaned or

repaired.

Aluminum surfaces in contact with dissimilar materials that are not
protected as specified.

3.7.2 Repair of Defective Work

Remove and replace defective work with curtain-wall materials that meet the
specifications at no expense to the Government.

-— End of Section --
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SECTION 08 71 00

DOOR HARDWARE
02/16

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)
ASTM E283 (2004; R 2012) Determining the Rate of Air
Leakage Through Exterior Windows, Curtain
Walls, and Doors Under Specified Pressure

Differences Across the Specimen

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

ANSI/BHMA A156.3 (2014) Exit Devices

ANSI/BHMA Al156.4 (2013) Door Controls - Closers

ANSI/BHMA Al156.5 (2014) Cylinder and Input Devices for Locks
ANSI/BHMA A156.7 (2016) Template Hinge Dimensions

ANSI/BHMA A156.13 (2017) Mortise Locks & Latches Series 1000
ANSI/BHMA Al156.18 (2016) Materials and Finishes

ANSI/BHMA Al56.21 (2014) Thresholds

ANSI/BHMA A156.22 (2017) Door Gasketing and Edge Seal Systems
ANSI/BHMA A156.25 (2013) Electrified Locking Devices
ANSI/BHMA Al156.26 (2012) Continuous Hinges

ANSI/BHMA Al156.27 (2011) Power and Manual Operated Revolving

Pedestrian Doors

ANSI/BHMA A156.31 (2013) Electric Strikes and Frame Mounted
Actuators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; TIA
17-3; TIA 17-4; TIA 17-5; TIA 17-6; TIA 17-7;
TIA 17-8; TIA 17-9; TIA 17-10; TIA 17-11; TIA
17-12; TIA 17-13; TIA 17-14; TIA 17-15; TIA
17-16; TIA 17-17) National Electrical Code
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1.

1

STEEL DOOR INSTITUTE (SDI/DOOR)

SDI/DOOR A250.8 (2003; R2008) Recommended Specifications for
Standard Steel Doors and Frames

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

36 CFR 1191 Americans with Disabilities Act (ADA)
Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA)
Accessibility Guidelines

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Manufacturer's Detail Drawings; G
Verification of Existing Conditions; G
Hardware Schedule; G
Keying System; G
SD-03 Product Data
Hardware Items; G
SD-08 Manufacturer's Instructions
Installation
SD-10 Operation and Maintenance Data
Hardware Schedule Items, Data Package 1; G
SD-11 Closeout Submittals
Key Bitting
3 SHOP DRAWINGS
Submit manufacturer's detail drawings indicating all hardware assembly
components and interface with adjacent construction. Indicate power
components and wiring coordination for electrified hardware. Base shop

drawings on verified field measurements and include verification of existing
conditions.

.4 PRODUCT DATA
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Indicate fire-ratings at applicable components.

ABA/ADA accessibility compliance of applicable
CFR 1191 Appendix D - Technical.

1.5 HARDWARE SCHEDULE

Prepare and submit hardware schedule including

Date: FY26

Provide documentation of
components, as required by 36

specific manufacturer and

model numbers where specified in the following form:
Hardware|Quantity|Size| Reference |Finish Mfr. Key UL Mark (If |BHMA Finish
Ttem Publication Name and |Control| fire-rated | Designation
Type No. Catalog |Symbols| and listed)
No.

In addition, submit hardware schedule data package 1 in accordance with
Section 01 78 23 OPERATION AND MAINTENANCE DATA.

PART 2 PRODUCTS

2.1 TEMPLATE HARDWARE

Hardware applied to metal doors must be manufactured using a template in
accordance with ANSI/BHMA Al56.7. Coordinate hardware items to prevent

interference with other hardware.

2.2 HARDWARE ITEMS

Clearly and permanently mark with the manufacturer's name or trademark,
hinges, pivots, locks, latches, exit devices, bolts and closers where the
identifying mark is visible after the item is installed. For closers with

covers, the name or trademark may be beneath the cover.

Coordinate

electrified door hardware components with corresponding components specified
in Division 28 ELECTRONIC SECURITY SYSTEMS (ESS).

2.2.1 Hinges

Provide three (3) hinges per door, 4-1/2 inch by 4-1/2 inch, full mortise,
ball bearing type. Provide hinges in BHMA 626 finish
Provide hinges comparable to BB1279US26D as manufactured by Hager Companies

or equal, in accordance with ANSI/BHMA Al56.7,
2.2.2 Continuous Hinges

Provide in accordance with ANSI/BHMA Al156.26.

2.2.3 Exit Devices

Grade 1.

Provide in accordance with ANSI/BHMA Al156.3, Grade 1.
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2.2.4 Cylinders and Cores
Provide cylinders and cores with seven pin tumblers from one manufacturer.
2.2.5 Cylindrical Locksets

Provide 7-pin tumbler cylindrical locksets. Coordinate with the Government
for keying requirements and core compatibility.

Locksets shall be as manufactured by Best Access Systems. No substitutions
permitted.

2.2.6 Electrified Hardware

Comply with the requirements of NFPA 70 for wiring of electrified
hardware.

2.2.7 Keying System

Provide an extension of the existing keying system with interchangeable
cores.

2.2.8 Lock Trim
Provide commercial plain design.
2.2.9 Closers
Provide in accordance with ANSI/BHMA Al56.4, Grade 1.
2.2.10 Thresholds
Provide in accordance with ANSI/BHMA Al156.21.
2.2.11 Weatherstripping Gasketing
Provide in accordance with ANSI/BHMA A156.22.
2.2.12 Door Stops

Provide wall-mounted door stops or wall bumpers at each door to prevent
damage to adjacent construction.

Provide finish to match adjacent hardware.

2.2.13 Silencers

Provide silencers on hollow metal frames. Install three (3) per single
door and four (4) per pair of doors.

2.3 FASTENERS

Provide fasteners of type, quality, size, and quantity appropriate to the
specific application. Provide appropriate fasteners with matching finishes.
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2.

4 FINISHES

Provide in accordance with ANSI/BHMA A156.18. Provide hardware in BHMA 630
finish (satin stainless steel), unless specified otherwise. Provide items
not manufactured in stainless steel in BHMA 626 finish (satin chromium
plated) over brass or bronze, except aluminum paint finish for surface door
closers.

PART 3 EXECUTION

3.

1 INSTALLATION

Install hardware in accordance with manufacturers' printed installation
instructions.

.2 HARDWARE LOCATIONS

Provide in accordance with SDI/DOOR A250.8, unless indicated or specified
otherwise.

.3 FIELD QUALITY CONTROL

After installation, protect hardware from paint, stains, blemishes, and
other damage until acceptance of work. Submit notice of testing 15 days
before scheduled, so that testing can be witnessed by the Contracting
Officer. Adjust hinges, locks, latches, bolts, holders, closers, and other
items to operate properly. Demonstrate that permanent keys operate
respective locks, and give keys to the Contracting Officer. Correct,
repair, and finish, errors in cutting and fitting and damage to adjoining
work.
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PART 1

1.

SECTION 08 81 00

GLAZING
05/19

GENERAL

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AAMA

AAMA

ANSI

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

GDSG-1 (1987) Glass Design for Sloped Glazing
TIR A7 (2011) Sloped Glazing Guidelines
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

7297.1 (2015) Safety Glazing Materials Used in
Buildings - Safety Performance Specifications
and Methods of Test

ASTM INTERNATIONAL (ASTM)

C509 (2006; R 2015) Elastomeric Cellular Preformed
Gasket and Sealing Material

C920 (2018) Standard Specification for Elastomeric
Joint Sealants

Cl1021 (2008; R 2014) Standard Practice for
Laboratories Engaged in Testing of Building
Sealants

Cl036 (2016) Standard Specification for Flat Glass

c1048 (2018) Standard Specification for Heat-
Strengthened and Fully Tempered Flat Glass

c1087 (2016) Standard Test Method for Determining
Compatibility of Liquid-Applied Sealants with
Accessories Used in Structural Glazing
Systems

Cl172 (2019) Standard Specification for Laminated
Architectural Flat Glass

D395 (2016; E 2017) Standard Test Methods for
Rubber Property - Compression Set

E1300 (2016) Standard Practice for Determining Load

Resistance of Glass in Buildings
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ASTM

E2190 (2010) Standard Specification for Insulating
Glass Unit Performance and Evaluation

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (2008) Glazing Manual
GANA Sealant Manual (2008) Sealant Manual
GANA Standards Manual (2008) Engineering Standards Manual
INSULATING GLASS MANUFACTURERS ALLIANCE (IGMA)
IGMA TB-1200 (1983; R 2016) Guidelines for Insulating
Glass Dimensional Tolerances
IGMA TB-3001 (2001) Guidelines for Sloped Glazing
IGMA TM-3000 (1990; R 2016) North American Glazing
Guidelines for Sealed Insulating Glass Units
for Commercial & Residential Use
NATIONAL FENESTRATION RATING COUNCIL (NFRC)
NEFRC 100 (2014) Procedure for Determining Fenestration
Product U-Factors
NEFRC 200 (2014) Procedure for Determining Fenestration
Product Solar Heat Gain Coefficient and
Visible Transmittance at Normal Incidence
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
16 CFR 1201 Safety Standard for Architectural Glazing
Materials
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;

submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that

will
acco

review the submittal for the Government. Submit the following in
rdance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Insulated Glass Units; G
Joint Backer

Glazing Accessories; G
Sealants; G

SD-04 Samples
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1.

Insulating Glass; G

SD-07 Certificates

Insulating Glass; G

SD-08 Manufacturer's Instructions

Setting And Sealing Materials; G
Glass Setting; G

SD-11 Closeout Submittals

Warranty For Insulated Glass Units; G

.3 SYSTEM DESCRIPTION

Fabricate and install watertight and airtight glazing systems to withstand
thermal movement and wind loading without glass breakage, gasket failure,
deterioration of glazing accessories, or defects in the work. Glazed panels
must comply with the safety standards, in accordance with ANSI Z97.1, and
comply with indicated wind/snow loading in accordance with ASTM E1300.
Sloped glazing must comply with ANSI Z97.1 and 16 CFR 1201, and IGMA TB-
3001.

.4 QUALITY CONTROL

Submit two 8 by 10 inch samples of each of the following: insulating glass
units.

.5 DELIVERY, STORAGE, AND HANDLING

Deliver products to the site in unopened containers, labeled plainly with
manufacturers' names and brands. Store glass and setting materials in safe,
enclosed dry locations and do not unpack until needed for installation.
Handle and install materials in a manner that will protect them from damage.

.6 ENVIRONMENTAL REQUIREMENTS

Do not start glazing work until the outdoor temperature is above40 degrees F
and rising, unless procedures recommended by the glass manufacturer and
approved by the Contracting Officer are made to warm the glass and rabbet
surfaces. Provide ventilation to prevent condensation of moisture on
glazing work during installation. Do not perform glazing work during damp
or rainy weather.

7 WARRANTY
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1.

7.1 Warranty for Insulated Glass Units

Warranty insulating glass units against development of material obstruction
to vision (such as dust, fogging, or film formation on the inner glass
surfaces) caused by failure of the hermetic seal, other than through glass
breakage, for a 1l0-year period following acceptance of the work. Provide
new units for any units failing to comply with terms of this warranty within
45 working days after receipt of notice from the Government.

PART 2 PRODUCTS

2.

1 GLASS

ASTM C1036, unless specified otherwise. Provide safety glazing where
required by code.

1.1 Float Glass

Clear, Type I, Class 1. Thickness as required by ASTM E1300.

1.2 Laminated Glass

ASTM C1172, minimum 0.030-inch interlayer. Provide where safety glazing is
required.

1.3 Tempered Glass

ASTM C1048, fully tempered. Provide in hazardous locations and where
indicated.

.2 INSULATING GLASS UNITS

. Dual-pane IGU with argon gas fill

. Warm-edge spacer (thermally improved)

. Dual seal system (PIB primary + silicone secondary)
. Comply with ASTM E2190

Performance Requirements:

. Maximum U-Factor: 0.25
. Maximum SHGC: 0.25-0.27 (as scheduled)

2.1 Low Emissivity Coatings

Provide Low-E coating on surface #2 unless noted otherwise.
Coating must be compatible with heat-treated glass.

2.2.2 IGU Types

IG-1:

* OQuter: Tinted float glass
* Inner: Clear glass

e 1l-inch overall thickness

IG-2:
* Outer: Tempered Low-E glass
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e Inner: Tempered clear glass

IG-3:

* Bronze tinted Low-E tempered glass
IG-4 (Sloped Glazing):

e OQOuter: Tempered Low-E

¢ Inner: Laminated safety glass

IG-5:
e Bronze tinted IGU

Confirm final selections on drawings/window schedule.
2.3 SETTING AND SEALING MATERIALS

Comply with GANA and manufacturer recommendations.
2.3.1 Sealants

ASTM C920, Type S, Grade NS, Class 25 preferred (updated from 12.5 for
modern performance).

Color: As selected by Government Representative.
2.3.2 Setting Blocks

Neoprene or silicone, Shore A 70-90.
2.3.3 Glazing Gaskets

Continuous extruded gaskets designed for system. Non-shrinking, UV
resistant.

2.3.4 Accessories
Provide clips, spacers, shims, primers, and cleaners required for complete
installation.

PART 3 EXECUTION

Any materials that show visual evidence of biological growth due to the
presence of moisture must not be installed on the building project.

3.1 PREPARATION

Verify openings before fabrication.
Do not install damaged glass.

3.2 INSTALLATION

Install glazing in accordance with:
e GANA Glazing Manual

e Manufacturer instructions
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Do not:
e Cut IGUs in field

e Force units into frames
3.3 CLEANING
Remove labels and debris. Leave glass clean and free of defects.
3.4 PROTECTION

Protect installed glazing from damage. Replace damaged units.

-- End of Section --

Section 08 81 00 Page 6



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

SECTION 09 22 00

SUPPORTS FOR PLASTER AND GYPSUM BOARD
02/10

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A463/A463M (2010; R 2015) Standard Specification for
Steel Sheet, Aluminum-Coated, by the Hot-Dip
Process

ASTM A653/A653M (2019) Standard Specification for Steel

Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip

Process

ASTM C645 (2014; E 2015) Nonstructural Steel Framing
Members

ASTM C754 (2018) Standard Specification for

Installation of Steel Framing Members to
Receive Screw-Attached Gypsum Panel Products

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Metal Support Systems; G

Submit for the erection of metal framing, and furring. Indicate
materials, sizes, thicknesses, and fastenings.

SD-03 Product Data
Metal Support Systems
Recycled Content for Metal Support Systems; S
1.3 DELIVERY, STORAGE, AND HANDLING

Deliver materials to the job site and store in ventilated dry locations
permitting easy access for inspection and handling. If materials are stored
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outdoors, stack materials off the ground, supported on a level platform, and
fully protected from the weather. Handle materials carefully to prevent
damage. Remove damaged items and provide new items.

PART 2 PRODUCTS

2.1 MATERIALS
Provide steel materials for metal support systems with galvanized coating
ASTM A653/A653M, G-60; aluminum coating ASTM A463/A463M, T1-25; or a 55-
percent aluminum-zinc coating.
Provide metal support systems containing a minimum of 20 percent recycled
content. Provide data identifying percentage of recycled content for metal
support systems.

2.1.1 Materials for Attachment of Gypsum Wallboard

2.1.1.1 Suspended and Furred Ceiling Systems
ASTM C645.

2.1.1.2 Non-load Bearing Wall Framing and Furring

ASTM C645, but not thinner than 0.0329 inch thickness regardless of the ASTM
certified third party testing statement for equivalent thicknesses.

PART 3 EXECUTION

3.1 INSTALLATION

3.1.1 Systems for Attachment of Gypsum Wallboard
3.1.1.1 Suspended and Furred Ceiling Systems

ASTM C754, except provide framing members 16 inches o.c. unless indicated
otherwise.

3.2 ERECTION TOLERANCES

Provide framing members which will be covered by finish materials such as
wallboard within the following limits:

b. Plates and runners: 1/4 inch in 8 feet from a straight line;

d. Face of framing members: 1/4 inch in 8 feet from a true plane.

-- End of Section --
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SECTION 09 29 00

GYPSUM BOARD
08/16

The publications listed below form a part of this specification to the

extent referenced.

basic designation only.

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM INTERNATIONAL

C840

C954

C1002

c1047

C1l177/C1177M

C1396/C1396M

D226/D226M

D412

D624

D1149

GYPSUM ASSOCIATION

(GA)

The publications are referred to within the text by the

(ASTM)

(2018b) Standard Specification for
Application and Finishing of Gypsum Board

(2018) Standard Specification for Steel Drill
Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Steel
Studs from 0.033 in. (0.84 mm) to 0.112 in.
(2.84 mm) in Thickness

(2018) Standard Specification for Steel Self-
Piercing Tapping Screws for the Application
of Gypsum Panel Products or Metal Plaster
Bases to Wood Studs or Steel Studs

(2014a) Standard Specification for
Accessories for Gypsum Wallboard and Gypsum
Veneer Base

(2017) Standard Specification for Glass Mat
Gypsum Substrate for Use as Sheathing

(2017) Standard Specification for Gypsum
Board

(2017) Standard Specification for Asphalt-
Saturated Organic Felt Used in Roofing and
Waterproofing

(2016) Standard Test Methods for Vulcanized
Rubber and Thermoplastic Elastomers - Tension

(2000; R 2012) Standard Test Method for Tear
Strength of Conventional Vulcanized Rubber
and Thermoplastic Elastomers

(2007; R 2012) Standard Test Method for
Rubber Deterioration - Surface Ozone Cracking
in a Chamber
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1.

1.

GA 216 (2010) Application and Finishing of Gypsum
Panel Products

GA 253 (2012) Application of Gypsum Sheathing

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data
Glass Mat Covered Or Reinforced Gypsum Sheathing; G
Glass Mat Covered Or Reinforced Gypsum Sheathing Sealant; G

Accessories; G

SD-07 Certificates
Asbestos Free Materials; G
Certify that gypsum board types, gypsum backing board types,
cementitious backer units, and joint treating materials do not
contain asbestos.

SD-08 Manufacturer's Instructions

Safety Data Sheets; G

3 DELIVERY, STORAGE, AND HANDLING
3.1 Delivery
Deliver materials in the original packages, containers, or bundles with each

bearing the brand name, applicable standard designation, and name of
manufacturer, or supplier.

.3.2 Storage

Keep materials dry by storing inside a sheltered building. Where necessary
to store gypsum board and cementitious backer units outside, store off the
ground, properly supported on a level platform, and protected from direct
exposure to rain, snow, sunlight, and other extreme weather conditions.
Provide adequate ventilation to prevent condensation. Store per
manufacturer's recommendations for allowable temperature and humidity range.
Do not store panels near materials that may offgas or emit harmful fumes,
such as kerosene heaters, fresh paint, or adhesives. Do not use materials
that have visible moisture or biological growth.
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1.

3.3 Handling

Neatly stack gypsum board and cementitious backer units flat to prevent
sagging or damage to the edges, ends, and surfaces.

.4 QUALIFICATIONS

Furnish type of gypsum board work specialized by the installer with a
minimum of 3 years of documented successful experience.

.5 ENVIRONMENTAL REQUIREMENTS

Do not expose the gypsum board to excessive sunlight prior to gypsum board
application. Maintain a continuous uniform temperature of not less than 50
degrees F and not more than 80 degrees F for at least one week prior to the
application of gypsum board work, while the gypsum board application is

being done, and for at least one week after the gypsum board is set. Shield
air supply and distribution devices to prevent any uneven flow of air across
the plastered surfaces. Provide ventilation to exhaust moist air to the
outside during gypsum board application, set, and until gypsum board
jointing is dry. In glazed areas, keep windows open top and bottom or side
to side 3 to 4 inches. Reduce openings in cold weather to prevent freezing
of joint compound when applied. For enclosed areas lacking natural
ventilation, provide temporary mechanical means for ventilation. In

unglazed areas subjected to hot, dry winds or temperature differentials from
day to night of 20 degrees F or more, screen openings with cheesecloth or
similar materials. Avoid rapid drying. During periods of low indoor
humidity, provide minimum air circulation following gypsum boarding and
until gypsum board jointing complete and is dry.

PART 2 PRODUCTS

2.

1 MATERIALS

Conform to specifications, standards and requirements specified. Provide
gypsum board types, gypsum backing board types, cementitious backing units,
and joint treating materials manufactured from asbestos free materials only.

1.1 Glass Mat Covered or Reinforced Gypsum Sheathing

Exceeds physical properties of ASTM C1396/C1396M and ASTM C1177/C1177M.
Provide 5/8 inch, gypsum sheathing. Provide gypsum board of with a
noncombustible water-resistant core, with glass mat surfaces embedded to the
gypsum core or reinforcing embedded throughout the gypsum core. Warrant
gypsum sheathing board for at least twelve months against delamination due
to direct weather exposure. Provide continuous, asphalt impregnated,
building felt to cover exterior face of sheathing. Seal all joints, seams,
and penetrations with compatible sealant.

.1.1.1 Glass Mat Covered or Reinforced Gypsum Sheathing Sealant

Provide sealant compatible with glass mat covered or reinforced gypsum
sheathing, rubber washers for masonry veneer anchors, and other associated
cavity wall components such as anchors and through wall flashing. Provide
sealants for glass mat covered or reinforced gypsum sheathing board edge
seams and veneer anchor penetrations recommended by the glass mat covered or
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reinforced gypsum sheathing manufacturer and have the following performance
requirements:

a. ASTM D412: Tensile Strength, 80 psi

b. ASTM D412: Ultimate Tensile Strength (maximum elongation), 170 psi

c. ASTM D624: Tear Strength, dieB, 27 ppi

d. ASTM D1149: Joint Movement Capability after 14 Days cure, plus or
minus 50 percent.

1.2 Fasteners

.1.2.1 Screws

ASTM C1002, Type "G", Type "S" or Type "W" steel drill screws for fastening
gypsum board to gypsum board, wood framing members and steel framing members
less than 0.033 inch thick. ASTM C954 steel drill screws for fastening
gypsum board to steel framing members 0.033 to 0.112 inch thick. Provide
cementitious backer unit screws with a polymer coating.

.1.3 Accessories

ASTM C1047. Fabricate from corrosion protected steel or plastic designed
for intended use. Accessories manufactured with paper flanges are not
acceptable. Flanges must be free of dirt, grease, and other materials that
may adversely affect bond of joint treatment. Provide prefinished or job
decorated materials.

.1.4 Asphalt Impregnated Building Felt

Provide a 15 1lb asphalt moisture barrier over glass mat covered or
reinforced gypsum sheathing. Conforming to ASTM D226/D226M Type 1 (No. 15)
for asphalt impregnated building felt.

PART 3 EXECUTION

3.

3.

1 EXAMINATION
1.1 Framing and Furring

Verify that framing and furring are securely attached and of sizes and
spacing to provide a suitable substrate to receive gypsum board and
cementitious backer units. Verify that all blocking, headers and supports
are in place to support plumbing fixtures and to receive soap dishes, grab
bars, towel racks, and similar items. Do not proceed with work until
framing and furring are acceptable for application of gypsum board and
cementitious backer units.

1.2 Building Construction Materials

Do not install building construction materials that show visual evidence of
biological growth.

.2 APPLICATION OF GYPSUM BOARD

Apply gypsum board to framing and furring members in accordance with ASTM
C840 or GA 216 and the requirements specified. Apply gypsum board with
separate panels in moderate contact; do not force in place. Stagger end
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joints of adjoining panels. Neatly fit abutting end and edge joints. Use
gypsum board of maximum practical length; select panel sizes to minimize
waste. Cut out gypsum board to make neat, close, and tight joints around
openings. In vertical application of gypsum board, provide panels in
lengths required to reach full height of vertical surfaces in one continuous
piece. Lay out panels to minimize waste; reuse cutoffs whenever feasible.
Surfaces of gypsum board and substrate members may not be bonded together
with an adhesive. Treat edges of cutouts for plumbing pipes, screwheads,
and joints with water-resistant compound as recommended by the gypsum board
manufacturer. Provide type of gypsum board for use in each system specified
herein as indicated.

3.2.1 Exterior Application

Apply exterior gypsum board (such as at soffits) in accordance with ASTM
C840, System XI or GA 216.

3.2.2 Glass Mat Covered or Fiber Reinforced Gypsum Sheathing

Apply glass mat covered or fiber reinforced gypsum sheathing in accordance
to gypsum association publications GA 253. Follow gypsum sheathing
manufacturer's requirements of design details for joints and fasteners and
be properly installed to protect the substrate from moisture intrusion. Do
not leave exposed surfaces of the glass mat covered or fiber reinforced
gypsum sheathing beyond the manufacturer's recommendation without a weather
barrier cladding. Provide continuous asphalt impregnated building felt over
sheathing surface in shingle fashion with edges and ends lapped a minimum of
6 inch. Properly flash the openings. Seal all joints, seams, and
penetrations with a compatible silicone sealant.

3.3 SEALING

Seal openings around pipes, fixtures, and other items projecting through
gypsum board and cementitious backer units as specified in Section 07 92 00
JOINT SEALANTS. Apply material with exposed surface flush with gypsum board
or cementitious backer units.

3.3.1 Sealing for Glass Mat or Reinforced Gypsum Board Sheathing

Apply silicone sealant in a 3/8 inch bead to all joints and trowel flat.
Apply enough of the same sealant to all fasteners penetrating through the
glass mat gypsum board surface to completely cover the penetration when
troweled flat. Do not place construction and materials behind sheathing
until a visual inspection of sealed joints during daylight hours has been
completed by Contracting Officer.

-- End of Section --
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SECTION 09 51 00

ACOUSTICAL CEILINGS
08/17

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C635/C635M (2017) Standard Specification for
Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical
Tile and Lay-In Panel Ceilings

ASTM C636/C636M (2013) Standard Practice for Installation
of Metal Ceiling Suspension Systems for
Acoustical Tile and Lay-In Panels

ASTM C834 (2017) Standard Specification for Latex
Sealants
ASTM E580/E580M (2017) Standard Practice for Installation

of Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels in Areas
Subject to Earthquake Ground Motions

ASTM E795 (2016) Standard Practices for Mounting
Test Specimens During Sound Absorption
Tests

ASTM E1264 (2019) Acoustical Ceiling Products

ASTM E1414/E1414M (2011a; E 2014) Airborne Sound Attenuation
Between Rooms Sharing a Common Ceiling
Plenum

ASTM E1477 (1998a; R 2017; E 2018) Standard Test

Method for Luminous Reflectance Factor of
Acoustical Materials by Use of
Integrating-Sphere Reflectometers

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for
the Testing and Evaluation of Volatile
Organic Chemical Emissions from Indoor
Sources using Environmental Chambers

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS SCS Global Services (SCS) Indoor Advantage
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)
SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications
U.S. DEPARTMENT OF DEFENSE (DOD)
UFC 3-301-01 (2019) Structural Engineering
UNDERWRITERS LABORATORIES (UL)
UL 2818 (2013) GREENGUARD Certification Program
For Chemical Emissions For Building

Materials, Finishes And Furnishings

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-03 Product Data
Recycled Content for Type III Ceiling Tiles; S]
SD-04 Samples
Acoustical Units;
Acoustical Ceiling Tiles;
SD-06 Test Reports
Ceiling Attenuation Class and Test;
SD-07 Certificates
Indoor Air Quality for Type III Ceiling Tiles;
Indoor Air Quality for Humidity Resistant Ceiling Tiles; S
Indoor Air Quality for Sealants; S
1.3 CERTIFICATIONS
1.3.1 Indoor Air Quality Certifications
1.3.1.1 Ceiling Tiles
Provide products certified to meet indoor air quality requirements by
UL 2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or
provide certification by other third-party programs. Provide current
product certification documentation from certification body.

1.4 DELIVERY, STORAGE. AND HANDLING

Deliver materials to the site in the manufacturer's original unopened
containers with brand name and type clearly marked. Carefully handle and
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store materials in dry, watertight enclosures. Immediately before
installation, store acoustical units for not less than 24 hours at the
same temperature and relative humidity as the space where they will be
installed in order to assure proper temperature and moisture acclimation.

1.5 ENVIRONMENTAL REQUIREMENTS

Maintain a uniform temperature of not less than 60 degrees F nor more than
85 degrees F and a relative humidity of not more than 70 percent for 24
hours before, during, and 24 hours after installation of acoustical units.

1.6 SCHEDULING

Complete and dry interior finish work such as plastering, concrete and
terrazzo work before ceiling installation. Complete mechanical,
electrical, and other work above the ceiling line; install and start
operating heating, ventilating, and air conditioning systems in order to
maintain temperature and humidity requirements.

1.7 WARRANTY

Provide manufacturer's standard performance guarantees or warranties that
extend beyond a one year period. Include an agreement to repair or
replace acoustical panels that fail within the warranty period in the
standard performance guarantee or warranty. Failures include, but are not
limited to, sagging and warping of panels; rusting and manufacturers
defects of grid system.

1.8 EXTRA MATERIALS

Furnish spare tiles, from the same lot as those installed, of each color
at the rate of 5 tiles for each 1000 tiles installed.

1.9 OTHER SUBMITTAL REQUIREMENTS
Submit the following:

a. Manufacturer's catalog showing UL classification of fire-rated
ceilings giving materials, construction details, types of floor
and roof constructions to be protected, and UL design number and
fire protection time rating for each required floor or roof
construction and acoustic ceiling assembly.

b. Reports by an independent testing laboratory attesting that
acoustical ceiling systems meet specified fire endurance and sound
transmission requirements. Data attesting to conformance of the
proposed system to Underwriters Laboratories requirements for the
fire endurance rating listed in UL Fire Resistance may be
submitted in lieu of test reports.

PART 2 PRODUCTS
2.1 SYSTEM DESCRIPTION
2.1.1 Ceiling Attenuation Class and Test
Provide a ceiling system with an attenuation class (CAC) of 45 when

determined in accordance with ASTM E1414/E1414M. Provide fixture
attenuators over light fixtures and other ceiling penetrations, and
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provide acoustical blanket insulation adjacent to partitions, as required
to achieve the specified CAC. Provide test ceiling continuous at the
partition and assembled in the suspension system in the same manner that
the ceiling will be installed on the project.

2.1.2 Ceiling Sound Absorption

Determine the Noise Reduction Coefficient (NRC) in accordance with ASTM
C423 Test Method.

2.1.3 Light Reflectance

Determine light reflectance factor in accordance with ASTM E1477 Test
Method.

2.2 ACOUSTICAL UNITS
Submit two samples of each type of acoustical unit and each type of
suspension grid tee section showing texture, finish, and color. Conform
acoustical units to ASTM E1264, Class A, and the following requirements:

2.2.1 Units for Exposed-Grid System

2.2.1.1 Type
IIT (non-asbestos mineral fiber with painted finish). Provide Type III
Acoustical Ceiling Tiles containing a minimum of 20 percent recycled
content. Provide data identifying percentage of recycled content for Type
III ceiling tiles. Provide certification of indoor air quality for Type
IIT Ceiling Tiles.

2.2.1.2 Flame Spread
Class A, 25 or less

2.2.1.3 Minimum NRC

0.75 in all other rooms and areas when tested on mounting Type E-400 of
ASTM E795.

2.2.1.4 Minimum Light Reflectance Coefficient

LR-1, 0.75 or greater
2.2.1.5 Nominal Size

24 by 48 inch and 24 x 24 inch (see finish schedule and related drawing)

2.2.1.6 Edge Detail

Square
2.2.1.7 Finish

Factory-applied standard finish.
2.2.1.8 Minimum CAC

35 - 39
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2.2.2 Humidity Resistant Composition Units
2.2.2.1 Type

Non-asbestos mineral with ceramic, moisture resistant thermo-setting
resin, or other moisture resistant material and having a factory applied
white paint finish. Provide panels that do not sag or warp under
conditions of heat, high humidity or chemical fumes.

Provide certification of indoor air quality for Humidity Resistant Ceiling
Tiles.

2.2.2.2 Flame Spread

Class: A, 25 or less
2.2.2.3 Nominal Size

24 x 24 inch inch
2.2.2.4 Edge Detail
Square
2.3 SUSPENSION SYSTEM

Provide exposed-grid standard width flange suspension system conforming to
ASTM C635/C635M for heavy-duty systems. Provide surfaces exposed to view
of galvanized steel with a factory-applied white baked-enamel finish.
Provide wall molding having a flange of not less than 15/16 inch.

Provide overlapped mitered corners. Suspended ceiling framing system must
have the capability to support the finished ceiling, light fixtures, air
diffusers, and accessories, as shown. Provide a suspension system with a
maximum deflection of 1/360 of the span length. Conform seismic details
to the guidance in UFC 3-301-01 and ASTM E580/E580M.

2.4 HANGERS
Provide hangers and attachment capable of supporting a minimum 300 pound
ultimate vertical load without failure of supporting material or
attachment.

2.4.1 Wires
Conform wires.

2.5 FINISHES
Use manufacturer's standard textures, patterns and finishes as specified
for acoustical units and suspension system members. Treat ceiling
suspension system components to inhibit corrosion.

2.6 COLORS AND PATTERNS
Use colors and patterns for acoustical units and suspension system

components as shown on Schedule of Finishes in drawings or an approved
equal.
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2.7 ACOUSTICAL SEALANT

Conform acoustical sealant to ASTM C834, nonstaining. Provide sealants
used on the interior of the building (defined as inside of the
weatherproofing system) that meet either emissions requirements of

CDPH SECTION 01350 (use the office or classoom requirements, regardless of
space type) or VOC content requirements of SCAQMD Rule 1168.Provide
certification of indoor air quality for Sealants.

PART 3 EXECUTION
3.1 INSTALLATION

Do not install building construction materials that show visual evidence
of biological growth.

Examine surfaces to receive directly attached acoustical units for
unevenness, irregularities, and dampness that would affect quality and
execution of the work. Rid areas, where acoustical units will be
cemented, of oils, form residue, or other materials that reduce bonding
capabilities of the adhesive. Complete and dry interior finish work such
as plastering, concrete, and terrazzo work before installation. Complete
and approve mechanical, electrical, and other work above the ceiling line
prior to the start of acoustical ceiling installation. Provide acoustical
work complete with necessary fastenings, clips, and other accessories
required for a complete installation. Do not expose mechanical fastenings
in the finished work. Lay out hangers for each individual room or space.
Provide hangers to support framing around beams, ducts, columns, grilles,
and other penetrations through ceilings. Keep main runners and carrying
channels clear of abutting walls and partitions. Provide at least two
main runners for each ceiling span. Wherever required to bypass an object
with the hanger wires, install a subsuspension system so that all hanger
wires will be plumb.

3.1.1 Suspension System

Install suspension system in accordance with ASTM C636/C636M and as
specified herein. Do not suspend hanger wires or other loads from
underside of steel decking.

3.1.1.1 Plumb Hangers

Install hangers plumb and not pressing against insulation covering ducts
and pipes. Where lighting fixtures are supported from the suspended
ceiling system, provide hangers at a minimum of four hangers per fixture
and located not more than 6 inch from each corner of each fixture.

3.1.1.2 Splayed Hangers

Where hangers must be splayed (sloped or slanted) around obstructions,
offset the resulting horizontal force by bracing, countersplaying, or
other acceptable means.

3.1.2 Wall Molding

Provide wall molding where ceilings abut vertical surfaces. Miter corners
where wall moldings intersect or install corner caps. Secure wall molding
not more than 3 inch from ends of each length and not more than 16 inch on
centers between end fastenings. Provide wall molding springs at each
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acoustical unit in semi-exposed or concealed systems.
3.1.3 Acoustical Units

Install acoustical units in accordance with the approved installation
instructions of the manufacturer. Ensure that edges of acoustical units
are in close contact with metal supports, with each other, and in true
alignment. Arrange acoustical units so that units less than one-half
width are minimized. Hold units in exposed-grid system in place with
manufacturer's standard hold-down clips, if units weigh less than 1 psf or
if required for fire resistance rating.

3.2 CLEANING
Following installation, clean dirty or discolored surfaces of acoustical
units and leave them free from defects. Remove units that are damaged or

improperly installed and provide new units as directed.

-—- End of Section --
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SECTION 09 65 00

RESILIENT FLOORING
08/10

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D4078 (2002; R 2015) Water Emulsion Floor Polish
ASTM F710 (2019; E 2020) Standard Practice for

Preparing Concrete Floors to Receive
Resilient Flooring

ASTM F1066 (2004; R 2014; E 2014) Standard
Specification for Vinyl Composition Floor
Tile

ASTM F1861 (2016) Standard Specification for

Resilient Wall Base
ASTM F1869 (2016) Standard Test Method for Measuring
Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride
ASTM F2170 (2019a) Standard Test Method for
Determining Relative Humidity in Concrete
Floor Slabs Using in situ Probes
CALIFORNIA DEPARTMENT OF PUBRLIC HEALTH (CDPH)
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for
the Testing and Evaluation of Volatile
Organic Chemical Emissions from Indoor
Sources using Environmental Chambers
GREEN SEAL (GS)
GS-36 (2013) Adhesives for Commercial Use
SCIENTIFIC CERTIFICATION SYSTEMS (SCS)
SCS SCS Global Services (SCS) Indoor Advantage
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications
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1.

1.

UNDERWRITERS LABORATORIES (UL)

UL 2818 (2013) GREENGUARD Certification Program
For Chemical Emissions For Building
Materials, Finishes And Furnishings

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Resilient Flooring and Accessories;
SD-03 Product Data
Resilient Flooring and Accessories;
Adhesives
Vinyl Composition Tile
Wall Base
SD-04 Samples
Resilient Flooring and Accessories;
SD-06 Test Reports
Moisture, Alkalinity and Bond Tests;
SD-07 Certificates
Indoor Air Quality for Vinyl Composition Tile;
Indoor Air Quality for Wall Base;
Indoor Air Quality for Adhesives;
SD-08 Manufacturer's Instructions
Surface Preparation;
Installation;
SD-10 Operation and Maintenance Data
Resilient Flooring and Accessories;
3 CERTIFICATES
3.1 Indoor Air Quality

Submit required indoor air quality certifications and validations in one
submittal package.
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1.3.1.1 Floor Covering Materials

Provide Vinyl Composition Tile, and wall base products certified to meet
indoor air quality requirements by FLOORSCORE, UL 2818 (Greenguard) Gold,
SCS Global Services Indoor Advantage Gold or provide certification by
other third-party programs. Provide current product certification
documentation from certification body.

1.3.1.2 Adhesives, Caulking and Sealants

Provide products certified to meet indoor air quality requirements by
UL 2818 (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or
provide certification or validation by other third-party programs that
products meet the requirements of this Section. Provide current product
certification documentation from certification body. When product does
not have certification, provide validation that product meets the indoor
air quality product requirements cited herein.

1.4 DELIVERY, STORAGE, AND HANDLING

Deliver materials to the building site in original unopened containers
bearing the manufacturer's name, style name, pattern color name and
number, production run, project identification, and handling

instructions. Store materials in a clean, dry, secure, and
well-ventilated area free from strong contaminant sources and residues
with ambient air temperature maintained above 68 degrees F and below 85
degrees F, stacked according to manufacturer's recommendations. Remove
resilient flooring products from packaging to allow ventilation prior to
installation. Protect materials from the direct flow of heat from hot-air
registers, radiators and other heating fixtures and appliances. Observe
ventilation and safety procedures specified in the MSDS. Do not store
rubber surface products with materials that have a high capacity to adsorb
volatile organic compound (VOC) emissions. Do not store exposed rubber
surface materials in occupied spaces.

1.5 ENVIRONMENTAL REQUIREMENTS
Maintain areas to receive resilient flooring at a temperature above 68
degrees F and below 85 degrees F for 3 days before application, during
application and 2 days after application, unless otherwise directed by the
flooring manufacturer for the flooring being installed. Maintain a
minimum temperature of 55 degrees F thereafter. Provide adequate
ventilation to remove moisture from area and to comply with regulations
limiting concentrations of hazardous vapors.

1.6 SCHEDULING

Schedule resilient flooring application after the completion of other work
which would damage the finished surface of the flooring.

1.7 WARRANTY

Provide manufacturer's standard performance guarantees or warranties that
extend beyond a one year period.

1.8 EXTRA MATERIALS

Provide extra flooring material of each color and pattern at the rate of 5
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tiles for each 1000 tiles. Provide extra wall base material composed of 10
linear feet of each type, color and pattern. Package all extra materials

in original properly marked containers bearing the manufacturer's name,
brand name, pattern color name and number, production run, and handling
instructions. Provide extra materials from the same lot as those
installed. Leave extra stock at the site in location assigned by
Contracting Officer.

PART 2 PRODUCTS
2.1 VINYL COMPOSITION TILE

Conform to ASTM F1066 Class 2, (through pattern tile), Composition 1,
asbestos-free, 12 inch square and 1/8 inch thick. Provide color and
pattern uniformly distributed throughout the thickness of the tile. See
Finish Schedule on drawings.

Provide certification of indoor air quality for Vinyl Composition Tile.
2.2 WALL BASE

Conform to ASTM F1861, Type TS (vulcanized thermoset rubber) or Type TP
(thermoplastic rubber) A (straight - installed with carpet) and Style B
(coved - installed with resilient flooring). Provide 6 inch high and a
minimum 1/8 inch thick wall base. Provide job formed corners in matching
height, shape, and color.

Provide certification of indoor air quality for Wall Base.
2.3 MOULDING

Provide tapered mouldings of vinyl or rubber-colored and types as
recommended by flooring manufacturer for both edges and transitions of
flooring materials specified. Provide vertical lip on moulding of maximum
1/4 inch. Provide bevel change in level between 1/4 and 1/2 inch with a
slope no greater than 1:2.

2.4 ADHESIVES

Provide adhesives for flooring, base and accessories as recommended by the
manufacturer and comply with local indoor air quality standards. Submit
manufacturer's descriptive data, documentation stating physical
characteristics, and mildew and germicidal characteristics.

Provide non-aerosol adhesive products used on the interior of the building
(defined as inside of the weatherproofing system) that meet either
emissions requirements of CDPH SECTION 01350 (limit requirements for
either office or classroom spaces regardless of space type) or VOC content
requirements of SCAQMD Rule 1168. Provide aerosol adhesives used on the
interior of the building that meet either emissions requirements of

CDPH SECTION 01350 (use the office or classroom requirements, regardless
of space type) or VOC content requirements of GS-36. Provide certification
or validation of indoor air quality for adhesives.

2.5 SURFACE PREPARATION MATERIALS

Provide surface preparation materials, such as floor crack fillers as
recommended by the flooring manufacturer for the subfloor conditions.
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2.6 POLISH/FINISH

Provide polish finish as recommended by the manufacturer and conform to
ASTM D4078 for polish.

2.7 CAULKING AND SEALANTS

Provide caulking and sealants in accordance with Section 07 92 00 JOINT
SEALANTS.

2.8 MANUFACTURER'S COLOR, PATTERN AND TEXTURE

Provide color, pattern and texture for resilient flooring and accessories
as indicated on the drawings and selected from manufacturer's standard
colors. Color listed is not intended to limit the selection of equal
colors from other manufacturers. Provide flooring in any one continuous
area from same production run with same shade and pattern. Submit scaled
drawings indicating patterns (including location of patterns and colors)
and dimensions. Submit manufacturer's descriptive data and three samples
of each indicated color and type of flooring, base, mouldings, and
accessories sized a minimum 2-1/2 by 4 inch. Submit Data Package 1 in
accordance with Section 01 78 23 OPERATION AND MAINTENANCE DATA.

PART 3 EXECUTION
3.1 EXAMINATION

Examine and verify that site conditions are in agreement with the design
package. Report all conditions that will prevent a proper installation.
Do not take any corrective action without written permission from the
Government. Work will proceed only when conditions have been corrected
and accepted by the installer. Submit manufacturer's printed installation
instructions for all flooring materials and accessories, including
preparation of substrate, seaming techniques, and recommended adhesives.

3.2 SURFACE PREPARATION

Provide a smooth, true, level plane for surface preparation of the
flooring, except where indicated as sloped. Floor to be flat to within
3/16 inch in 10 feet. Prepare subfloor in accordance with flooring
manufacturer's recommended instructions. Prepare the surfaces of concrete
slabs as recommended by the flooring manufacturer. Comply with ASTM F710
for concrete subfloor preparation. Floor fills or toppings may be
required as recommended by the flooring manufacturer. 1Install
underlayments, when required by the flooring manufacturer, in accordance
with manufacturer's recommended printed installation instructions. Before
any work under this section is begun, correct all defects such as rough or
scaling concrete, chalk and dust, cracks, low spots, high spots, and
uneven surfaces. Repair all damaged portions of concrete slabs as
recommended by the flooring manufacturer. Remove concrete curing and
sealer compounds from the slabs, other than the type that does not
adversely affect adhesion. Remove paint, varnish, oils, release agents,
sealers, waxes, and adhesives, as required by the flooring product in
accordance with manufacturer's printed installation instructions.

3.3 MOISTURE, ALKALINITY AND BOND TESTS

Determine the suitability of the concrete subfloor for receiving the
resilient flooring with regard to moisture content and pH level by
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moisture and alkalinity tests. Conduct moisture testing in accordance
with ASTM F1869 or ASTM F2170, unless otherwise recommended by the
flooring manufacturer. Conduct alkalinity testing as recommended by the
flooring manufacturer. Determine the compatibility of the resilient
flooring adhesives to the concrete floors by a bond test in accordance
with the flooring manufacturer's recommendations. Submit copy of test
reports for moisture and alkalinity content of concrete slab, and bond
test stating date of test, person conducting the test, and the area tested.

3.4 GENERAL INSTALLATION

Do not install building construction materials that show visual evidence
of biological growth.

3.5 PLACING VINYL COMPOSITION TILES

Install tile flooring and accessories in accordance with manufacturer's
printed installation instructions. Prepare and apply adhesives in
accordance with manufacturer's directions. Keep tile lines and joints
square, symmetrical, tight, and even. Keep each floor in true, level
plane, except where slope is indicated. Vary edge width as necessary to
maintain full-size tiles in the field, no edge tile to be less than
one-half the field tile size, except where irregular shaped rooms make it
impossible. Cut flooring to fit around all permanent fixtures, built-in
furniture and cabinets, pipes, and outlets. Cut, fit, and scribe edge
tile to walls and partitions after field flooring has been applied. See
finish floor plan for tile patterns.

3.6 PLACING MOULDING

Provide moulding where flooring termination is higher than the adjacent
finished flooring and at transitions between different flooring

materials. When required, locate moulding under door centerline.

Moulding is not required at doorways where thresholds are provided.

Secure moulding with adhesive as recommended by the manufacturer. Prepare
and apply adhesives in accordance with manufacturer's printed directions.

3.7 PLACING WALL BASE

Install wall base in accordance with manufacturer's printed installation
instructions. Prepare and apply adhesives in accordance with
manufacturer's printed directions. Tighten base joints and make even with
adjacent resilient flooring. Fill voids along the top edge of base at
masonry walls with caulk. Roll entire vertical surface of base with hand
roller, and press toe of base with a straight piece of wood to ensure
proper alignment. Avoid excess adhesive in corners.

3.8 CLEANING

Immediately upon completion of installation of flooring in a room or an
area, dry and clean the flooring and adjacent surfaces to remove all
surplus adhesive. Clean flooring as recommended in accordance with
manufacturer's printed maintenance instructions and within the recommended
time frame. As required by the manufacturer, apply the recommended number
of coats and type of polish and finish in accordance with manufacturer's
written instructions.
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9 PROTECTION

From the time of installation until acceptance, protect flooring from
Remove and replace

damage as recommended by the flooring manufacturer.
flooring which becomes damaged, loose, broken, or curled and wall base
which is not tight to wall or securely adhered.

-- End of Section --
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SECTION 09 68 00

CARPETING
11/17

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)

AATCC 16 (2004; E 2008; E 2010) Colorfastness to Light
AATCC 107 (2013) Colorfastness to Water
AATCC 134 (2016) Electrostatic Propensity of Carpets

ASTM INTERNATIONAL (ASTM)

ASTM D2859 (2016) Standard Test Method for Ignition
Characteristics of Finished Textile Floor
Covering Materials

ASTM D3278 (1996; R 2011) Flash Point of Liquids by
Small Scale Closed-Cup Apparatus

ASTM D5793 (2018) Standard Test Method for Binding Sites
Per Unit Length or Width of Pile Yarn Floor
Coverings

ASTM D5848 (2010; E 2010) Mass Per Unit Area of Pile

Yarn Floor Coverings

ASTM D6859 (2011) Standard Test Method for Pile
Thickness of Finished Level Pile Yarn Floor
Coverings

ASTM E648 (2017a) Standard Test Method for Critical

Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)
CDPH SECTION 01350 (2010; Version 1.1) Standard Method for the
Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources using

Environmental Chambers

CARPET AND RUG INSTITUTE (CRI)
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CRI 104 (2015) Carpet Installation Standard for
Comnmercial Carpet

CRI 105 (2015) Carpet Installation Standard for
Residential Carpet

CRI GLP QM (2017) Green Label Plus Quality Manual
GREEN SEAL (GS)

GS-36 (2013) Adhesives for Commercial Use
SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS SCS Global Services (SCS) Indoor Advantage
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1113 (2016) Architectural Coatings

SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

16 CFR 1630 Standard for the Surface Flammability of
Carpets and Rugs (FF 1-70)

UNDERWRITERS LABORATORIES (UL)
UL 2818 (2013) GREENGUARD Certification Program For
Chemical Emissions For Building Materials,
Finishes And Furnishings

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When

used, a designation following the "G" designation identifies the office that

will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Installation Drawings; G
SD-03 Product Data
Carpet; G
Recycled Content for Carpeting; S
Indoor Air Quality for Aerosol Adhesives; S
Indoor Air Quality for Non-Aerosol Adhesives; S

Indoor Air Quality for Concrete Primer; S
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1.

1

SD-04 Samples
Carpet; G
SD-06 Test Reports
Moisture and Alkalinity Tests; G
SD-07 Certificates
Indoor Air Quality for Carpet; S
SD-08 Manufacturer's Instructions
Surface Preparation
SD-10 Operation and Maintenance Data
Cleaning and Protection
SD-11 Closeout Submittals
Warranty
3 CERTIFICATIONS

3.1 Indoor Air Quality Certifications

.3.1.1 Floor Covering Materials

Provide carpet and cushion products certified to meet indoor air quality
requirements by UL 2818 (GreenGuard) Gold, SCS Global Services Indoor
Advantage Gold, CRI GLP QM or provide certification or validation by other
third-party program that products meet the requirements of this Section.
Provide current product certification documentation from certification body.
When product does not have certification, provide validation that product
meets the indoor air quality product requirements cited herein.

.4 DELIVERY, STORAGE, AND HANDLING

Deliver materials to the site in the manufacturer's original wrappings and
packages clearly labeled with the manufacturer's name, brand name, size, dye
lot number, and related information. Remove materials from packaging and
store them in a clean, dry, well ventilated area protected from damage,
soiling, and moisture, and maintain at a temperature above 60 degrees F for
2 days prior to installation. Do not store carpet near materials that may
off gas or emit harmful fumes, such as kerosene heaters, fresh paint, or
adhesives.

.5 AMBIENT CONDITIONS

Maintain areas in which carpeting is to be installed at a temperature above
60 degrees F and below 90 degrees F for 2 days before installation, during
installation, and for 2 days after installation. Provide temporary
ventilation during work of this section. Maintain a minimum temperature of
55 degrees F thereafter for the duration of the contract.
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1.

6 WARRANTY

Provide manufacturer's standard performance guarantees or warranties
including minimum ten year wear warranty, two year material and workmanship
and ten year tuft bind and delamination.

PART 2 PRODUCTS

2.

1 CARPET

Furnish first quality carpet that is free of visual blemishes, streaks,
poorly dyed areas, fuzzing of pile yarn, spots or stains, and other physical
and manufacturing defects. Provide carpet materials and treatments as
reasonably nonallergenic and free of other recognized health hazards.
Provide a static control construction on all grade carpets which gives
adequate durability and performance. Submit manufacturer's catalog data and
printed documentation stating physical characteristics, durability,
resistance to fading, and flame resistance characteristics for each type of
carpet material and installation accessory. Submit manufacturer's Product
Data for 1) Carpet, 2) Moldings, and 3) Carpet Cushion. Also, submit
Samples of the following:

a. Carpet: Two "Production Quality" samples 18 by 18 inches of each
carpet proposed for use, showing quality, pattern, and color specified

1.1 Recycled Content
Carpeting must contain a minimum of 100 percent recycled content. Provide
data identifying percentage of recycled content for carpeting.
Provide certification of indoor air quality for carpet.
1.2 Indoor Air Quality Requirements
Products must meet emissions requirements of CDPH SECTION 01350. Provide
certification or validation of indoor air quality for carpet.
.1.3 Physical Characteristics for Entrance Carpet
.1.3.1 Carpet Construction
Tufted
.1.3.2 Type
Entrance 19.69 x 19.69 inch square
.1.3.3 Pile Type
Cut pile
.1.3.4 Pile Fiber
Commercial 100 percent branded (federally registered trademark) 100 percent

regenerated nylon.
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2.1.3.5 Gauge or Pitch
Minimum 0.34 inch in accordance with ASTM D5793
2.1.3.6 Surface Pile Weight

Minimum 27.134 ounces per square yard. This does not include weight of
backings. Determine weight in accordance with ASTM D5848.

2.1.3.7 Pile Thickness
Minimum 0.276 inch in accordance with ASTM D6859

2.1.3.8 Pile Density
Minimum 0.105 gram per cubic centimeter

2.1.3.9 Backing Materials
Provide primary backing materials like synthetic material . Provide
secondary backing to suit project requirements of those customarily used and
accepted by the trade for each type of carpet.

2.2 PERFORMANCE REQUIREMENTS

2.2.1 Static Control
Provide static control to permanently regulate static buildup to less than
2.0 kV when tested at 20 percent relative humidity and 70 degrees F in
accordance with AATCC 134.

2.2.2 Flammability and Critical Radiant Flux Requirements
Comply with 16 CFR 1630 or ASTM D2859. Provide carpet in corridors and
exits with a minimum average critical radiant flux of 0.45 watts per square
centimeter when tested in accordance with ASTM E648.

2.2.3 Colorfastness to Light
Comply colorfastness to light with AATCC 16, Test Option E "Water-Cooled
Xenon-Arc Lamp, Continuous Light" and with a minimum 4 grey scale rating
after 40 hours.

2.2.4 Colorfastness to Water

Comply colorfastness to water with AATCC 107 and with a minimum 4.0 gray
scale rating and a minimum 4.0 transfer scale rating.

2.3 ADHESIVES AND CONCRETE PRIMER

Comply with applicable regulations regarding toxic and hazardous materials.
Provide water resistant, mildew resistant, nonflammable, and nonstaining
adhesives and concrete primers for carpet installation as regquired by the
carpet manufacturer. Provide release adhesive for modular tile carpet as
recommended by the carpet manufacturer. Provide adhesives flashpoint of
minimum 140 degrees F in accordance with ASTM D3278. Non-aerosol adhesive
products used on the interior of the building (defined as inside of the
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2.

weatherproofing system) must meet either emissions requirements of CDPH
SECTION 01350 (limit requirements for either office or classroom spaces
regardless of space type) or VOC content requirements of SCAQMD Rule 1168.
Aerosol adhesive products used on the interior of the building (defined as
inside of the weatherproofing system) must meet either emissions
requirements of CDPH SECTION 01350 (limit requirements for either office or
classroom spaces regardless of space type) or VOC content requirements of
GS-36. Provide validation of indoor air quality for aerosol adhesives.
Provide validation of indoor air quality for non-aerosol adhesives.
Concrete primer products used on the interior of the building (defined as
inside of the weatherproofing system) must meet either emissions
requirements of CDPH SECTION 01350 (limit requirements for either office or
classroom spaces regardless of space type) or VOC content requirements of
SCAQMD Rule 1113. Provide validation of indoor air quality for concrete
primer.

4 COLOR, TEXTURE, AND PATTERN

Provide color, texture, and pattern in accordance with the drawings.

PART 3 EXECUTION

3.

1 SURFACE PREPARATION

Do not install carpet on surfaces that are unsuitable and will prevent a
proper installation. Prepare subfloor in accordance with flooring
manufacturer's recommended instructions. Repair holes, cracks, depressions,
or rough areas using material recommended by the carpet or adhesive
manufacturer. Free floor of any foreign materials and sweep clean. Before
beginning work, test subfloor with glue and carpet to determine "open time"
and bond. Submit three copies of the manufacturer's printed Installation
instructions for the carpet, including Surface Preparation, seaming
techniques, and recommended adhesives and tapes.

.2 MOISTURE AND ALKALINITY TESTS

Test concrete slab for moisture content and excessive alkalinity in
accordance with CRI 104/CRI 105. Submit three copies of reports of
Moisture and Alkalinity Tests including content of concrete slab stating
date of test, person conducting the test, and the area tested.

.3 PREPARATION OF CONCRETE SUBFLOOR

Do not commence installation of the carpeting until concrete substrate is at
least 90 days old. Prepare the concrete surfaces in accordance with the
carpet manufacturer's instructions. Match carpet, when required, and
adhesives to prevent off-gassing to a type of curing compounds, leveling
agents, and concrete sealer.

.4 INSTALLATION

Perform all work by manufacturer's approved installers. Conduct
installation in accordance with the manufacturer's printed instructions and
CRI 104/CRI 105. Protect edges of carpet meeting hard surface flooring with
molding and install in accordance with the molding manufacturer's printed
instructions. Follow ventilation, personal protection, and other safety
precautions recommended by the adhesive manufacturer. Continue ventilation
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during installation and for at least 72 hours following installation. Do
not permit traffic or movement of furniture or equipment in carpeted area
for 24 hours after installation. Complete other work which would damage the
carpet prior to installation of carpet. Submit three copies of Installation
Drawings for 1) Carpet, 2) Carpet Cushion, and 3) Moldings indicating areas
receiving carpet, carpet types, patterns, direction of pile, location of
seams, and locations of edge molding.

Do not install building construction materials that show visual evidence of
biological growth.

3.4.1 Entrance Carpet Installation

Install tiles with releasable adhesive and snug joints. Use 1/4 turn
installation method.

3.5 CLEANING AND PROTECTION

Submit three copies of carpet manufacturer's maintenance instructions
describing recommended type of cleaning equipment and material, spotting and
cleaning methods, and cleaning cycles.

3.5.1 Cleaning
As specified in Section 01 78 23 OPERATION AND MAINTENANCE DATA. After
installation of the carpet, remove debris, scraps, and other foreign matter.
Remove soiled spots and adhesive from the face of the carpet with
appropriate spot remover. Cut off and remove protruding face yarn. Vacuum
carpet clean.

3.5.2 Protection
Protect the installed carpet from soiling and damage with heavy, reinforced,
nonstaining kraft paper, plywood, or hardboard sheets. Lap and secure edges
of kraft paper protection to provide a continuous cover. Restrict traffic
for at least 48 hours. Remove protective covering when directed by the
Contracting Officer.

3.6 REMNANTS

Manage waste as specified in the Waste Management Plan. . Remove non-
retained scraps from site and recycle appropriately.

3.7 MAINTENANCE
3.7.1 Extra Materials
Provide extra material from same dye lot consisting of wuncut carpet tiles

for future maintenance. Provide a minimum of ten percent of total square
yards of each carpet type, pattern, and color.

-- End of Section --
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SECTION 09 90 00

PAINTS AND COATINGS
05/11

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)
ACGIH 0100 (2015; Suppl 2002-2016) Documentation of the
Threshold Limit Values and Biological

Exposure Indices

ASTM INTERNATIONAL (ASTM)

ASTM D235 (2002; R 2012) Mineral Spirits (Petroleum
Spirits) (Hydrocarbon Dry Cleaning Solvent)
ASTM D523 (2014; R 2018) Standard Test Method for

Specular Gloss

ASTM D4214 (2007; R 2015) Standard Test Method for
Evaluating the Degree of Chalking of Exterior
Paint Films

ASTM D4263 (1983; R 2018) Standard Test Method for
Indicating Moisture in Concrete by the
Plastic Sheet Method

ASTM D4444 (2013; R 2018) Standard Test Method for
Laboratory Standardization and Calibration of
Hand-Held Moisture Meters

MASTER PAINTERS INSTITUTE (MPI)
MPI 50 (2012) Primer Sealer, Latex, Interior

MPI 144 (2012) Latex, Interior, Institutional Low
Odor/VOC, (MPI Gloss Level 2)

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)
SCS SCS Global Services (SCS) Indoor Advantage
SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1 (2016) Shop, Field, and Maintenance Coating
of Metals
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SSPC PA Guide 3 (1982; E 1995) A Guide to Safety in Paint
Application
SSPC QP 1 (2012; E 2012) Standard Procedure for

Evaluating Painting Contractors (Field
Application to Complex Industrial Structures)

U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2014) Safety and Health Requirements Manual
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA Method 24 (2000) Determination of Volatile Matter
Content, Water Content, Density, Volume
Solids, and Weight Solids of Surface Coatings

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FED-STD-313 (2014; Rev E) Material Safety Data,
Transportation Data and Disposal Data for
Hazardous Materials Furnished to Government
Activities

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.1000 Air Contaminants
UNDERWRITERS LABORATORIES (UL)

UL 2818 (2013) GREENGUARD Certification Program For
Chemical Emissions For Building Materials,
Finishes And Furnishings

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

The current MPI, "Approved Product List" which lists paint by brand, label,
product name and product code as of the date of contract award, will be used
to determine compliance with the submittal requirements of this
specification. The Contractor may choose to use a subsequent MPI "Approved
Product List", however, only one list may be used for the entire contract
and each coating system is to be from a single manufacturer. Provide all
coats on a particular substrate from a single manufacturer. No variation
from the MPI Approved Products List is acceptable.

Samples of specified materials may be taken and tested for compliance with
specification requirements.

SD-02 Shop Drawings

SD-03 Product Data
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Coating; G
SD-04 Samples
Color; G
SD-07 Certificates
Applicator's Qualifications
Qualification Testing laboratory for coatings; G
Indoor Air Quality for Paints and Primers
Indoor Air Quality for Consolidated Latex Paints
SD-08 Manufacturer's Instructions
Application Instructions
Mixing
Manufacturer's Safety Data Sheets
SD-10 Operation and Maintenance Data
Coatings; G
1.3 CERTIFICATES
1.3.1 Indoor Air Quality
Submit required indoor air quality certifications in one submittal package.
1.3.1.1 Paints and Coatings
Provide paint and coating products certified to meet indoor air quality
requirements by UL 2818 (Greenguard) Gold, SCS Global Services Indoor
Advantage Gold or provide certification by other third-party programs.
Provide current product certification documentation from certification body.
1.4 APPLICATOR'S QUALIFICATIONS
1.4.1 Contractor Qualification
Submit the name, address, telephone number, FAX number, and e-mail address
of the contractor that will be performing all surface preparation and
coating application. Submit evidence that key personnel have successfully
performed surface preparation and application of coatings on three on a
minimum of three similar projects within the past three years. List
information by individual and include the following:

a. Name of individual and proposed position for this work.

b. Information about each previous assignment including:
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1.

Position or responsibility
Employer (if other than the Contractor)
Name of facility owner

Mailing address, telephone number, and telex number (if non-US) of
facility owner

Name of individual in facility owner's organization who can be
contacted as a reference

Location, size and description of structure
Dates work was carried out

Description of work carried out on structure

4.2 SSPC QP 1 Certification

All contractors and subcontractors that perform surface preparation or
coating application must be certified by the Society for Protective Coatings
(formerly Steel Structures Painting Council) (SSPC) to the requirements of
SSPC QP 1 prior to contract award, and must remain certified while
accomplishing any surface preparation or coating application. If a
contractor's or subcontractor's certification expires, the firm will not be
allowed to perform any work until the certification is reissued. Requests
for extension of time for any delay to the completion of the project due to
an inactive certification will not be considered and liquidated damages will
apply. Notify the Contracting Officer of any change in contractor
certification status.

.5 QUALITY ASSURANCE

.5.1 Field Samples and Tests

The Contracting Officer may choose up to two coatings that have been
delivered to the site to be tested at no cost to the Government. Take
samples of each chosen product as specified in the paragraph SAMPLING
PROCEDURES. Test each chosen product as specified in the paragraph TESTING
PROCEDURE. Remove products from the job site which do not conform, and
replace with new products that conform to the referenced specification.
Test replacement products that failed initial testing at no cost to the
Government.

.5.1.1 Sampling Procedure

The Contracting Officer will select paint at random from the products that
have been delivered to the job site for sample testing. The Contractor will
provide one quart samples of the selected paint materials. Take samples in
the presence of the Contracting Officer, and label, and identify each
sample. Provide labels in accordance with the paragraph PACKAGING,
LABELING, AND STORAGE of this specification.

1.5.1.2 Testing Procedure
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Provide Batch Quality Conformance Testing for specified products, as defined
by and performed by MPI. As an alternative to Batch Quality Conformance
Testing, the Contractor may provide Qualification Testing for specified
products above to the appropriate MPI product specification, using the
third-party laboratory approved under the paragraph "Qualification Testing"
laboratory for coatings. Include the backup data and summary of the test
results within the qualification testing lab report. Provide a summary
listing of all the reference specification requirements and the result of
each test. Clearly indicate in the summary whether the tested paint meets
each test requirement. Note that Qualification Testing may take 4 to 6
weeks to perform, due to the extent of testing required.

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party laboratory selected to perform testing of
coating samples for compliance with specification requirements. Submit
documentation that laboratory is regularly engaged in testing of paint
samples for conformance with specifications, and that employees performing
testing are qualified. If MPI is chosen to perform the Batch Quality
Conformance testing, the above submittal information is not required, only a
letter is required from the Contractor stating that MPI will perform the
testing.

1.6 REGULATORY REQUIREMENTS

1.6.1 Environmental Protection
In addition to requirements specified elsewhere for environmental
protection, provide coating materials that conform to the restrictions of
the local Air Pollution Control District and regional Jjurisdiction. Notify
Contracting Officer of any paint specified herein which fails to conform.

1.6.2 Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of
nonvolatile content.

1.6.3 Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.
1.6.4 Asbestos Content

Provide asbestos-free materials.
1.6.5 Mercury Content

Provide materials free of mercury or mercury compounds.
1.6.6 Silica

Provide abrasive blast media containing no free crystalline silica.
1.6.7 Human Carcinogens

Provide materials that do not contain ACGIH 0100 confirmed human carcinogens
(Al) or suspected human carcinogens (A2).
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1.

7 PACKAGING, LABELING, AND STORAGE

Provide paints in sealed containers that legibly show the contract
specification number, designation name, formula or specification number,
batch number, color, quantity, date of manufacture, manufacturer's
formulation number, manufacturer's directions including any warnings and
special precautions, and name and address of manufacturer. Furnish
pigmented paints in containers not larger than 5 gallons. Store paints and
thinners in accordance with the manufacturer's written directions, and as a
minimum, stored off the ground, under cover, with sufficient ventilation to
prevent the buildup of flammable vapors, and at temperatures between 40 to
95 degrees F.

.8 SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance
with the following:

Comply with applicable Federal, State, and local laws and regulations, and
with the ACCIDENT PREVENTION PLAN and in Appendix A of EM 385-1-1. 1Include
in the Activity Hazard Analysis the potential impact of painting operations
on painting personnel and on others involved in and adjacent to the work
zone.

.8.1 Safety Methods Used During Coating Application

Comply with the requirements of SSPC PA Guide 3.

.8.2 Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the
most stringent guidance of:

a. The applicable manufacturer's Safety Data Sheets (SDS) or local
regulation.

b. 29 CFR 1910.1000.
c. ACGIH 0100, threshold limit values.

Submit manufacturer's Safety Data Sheets for coatings, solvents, and other
potentially hazardous materials, as defined in FED-STD-313.

.9 ENVIRONMENTAL CONDITIONS

Comply, at minimum, with manufacturer recommendations for space ventilation
during and after installation.

.9.1 Coatings

Do not apply coating when air or substrate conditions are:
a. Less than 5 degrees F above dew point;

b. Below 50 degrees F or over 95 degrees F, unless specifically pre-
approved by the Contracting Officer and the product manufacturer. Do
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not, under any circumstances, violate the manufacturer's application
recommendations.

1.10 COLOR SELECTION
Provide colors of finish coats as indicated or specified. Allow Contracting
Officer to select colors not indicated or specified. Manufacturers' names
and color identification are used for the purpose of color identification
only. Named products are acceptable for use only if they conform to
specified requirements. Products of other manufacturers are acceptable if
the colors approximate colors indicated and the product conforms to
specified requirements.

Tint each coat progressively darker to enable confirmation of the number of
coats.

Provide color, texture, and pattern of wall coating systems as indicated.

Submit manufacturer's samples of paint colors. Cross reference color
samples to color scheme as indicated. Submit color stencil codes.

1.11 LOCATION AND SURFACE TYPE TO BE PAINTED
1.11.1 Painting Included

Where a space or surface is indicated to be painted, include the following
unless indicated otherwise.

a. Surfaces behind portable objects and surface mounted articles readily
detachable by removal of fasteners, such as screws and bolts.

b. New factory finished surfaces that require identification or color
coding and factory finished surfaces that are damaged during

performance of the work.

c. Existing coated surfaces that are damaged during performance of the
work.

1.11.1.1 Interior Painting
Includes new surfaces and existing coated surfaces of the building and
appurtenances as indicated and existing coated surfaces made bare by
cleaning operations. Where a space or surface is indicated to be painted,
include the following items, unless indicated otherwise.
a. Exposed columns, girders, beams, joists, and metal deck; and
b. Other contiguous surfaces.

1.11.2 Painting Excluded

Do not paint the following unless indicated otherwise.

a. Surfaces concealed and made inaccessible by panelboards, fixed
ductwork, machinery, and equipment fixed in place.
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b. Surfaces in concealed spaces. Concealed spaces are defined as enclosed
spaces above suspended ceilings, furred spaces, attic spaces, crawl
spaces, elevator shafts and chases.

C. Steel to be embedded in concrete.

d. Copper, stainless steel, aluminum, brass, and lead except existing
coated surfaces.

e. Hardware, fittings, and other factory finished items.
1.11.3 Definitions and Abbreviations
1.11.3.1 Qualification Testing

Qualification testing is the performance of all test requirements listed in
the product specification. This testing is accomplished by MPI to qualify
each product for the MPI Approved Product List, and may also be accomplished
by Contractor's third party testing lab if an alternative to Batch Quality
Conformance Testing by MPI is desired.

1.11.3.2 Batch Quality Conformance Testing

Batch quality conformance testing determines that the product provided is
the same as the product qualified to the appropriate product specification.
This testing must be accomplished by an MPI testing lab.

1.11.3.3 Coating

A film or thin layer applied to a base material called a substrate. A
coating may be a metal, alloy, paint, or solid/liquid suspensions on various
substrates (such as metals, plastics, wood, paper, leather, cloth). They
may be applied by electrolysis, wvapor deposition, vacuum, or mechanical
means such as brushing, spraying, calendaring, and roller coating. A
coating may be applied for aesthetic or protective purposes or both. The
term "coating" as used herein includes emulsions, enamels, stains,
varnishes, sealers, epoxies, and other coatings, whether used as primer,
intermediate, or finish coat. The terms paint and coating are used
interchangeably.

1.11.3.4 DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or
coating.

1.11.3.5 DSD
Degree of Surface Degradation, the MPI system of defining degree of surface
degradation. Five (5) levels are generically defined under the Assessment
sections in the MPI Maintenance Repainting Manual.

1.11.3.6 EPP

Environmentally Preferred Products, a standard for determining environmental
preferability in support of Executive Order 13101.
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Gl
Le

Gl
G2
G3
G4
G5
G6
G7

11.3.7 EXT
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MPI short term designation for an exterior coating system.

.11.3.8 INT

MPI short term designation for an interior coating system.

.11.3.9 micron / microns

The metric measurement for 0.001 mm or one/one-thousandth of a millimeter.

.11.3.10 mil / mils

The English measurement for 0.001 in or
to 25.4 microns or 0.0254 mm.

.11.3.11 mm

one/one-thousandth of an inch, equal

The metric measurement for millimeter, 0.001 meter or one/one-thousandth of

a meter.

.11.3.12 MPI Gloss Levels

MPI system of defining gloss. Seven (7)

gloss levels (Gl to G7) are

generically defined under the Evaluation sections of the MPI Manuals.
Traditionally, Flat refers to G1/G2, Eggshell refers to G3, Semigloss refers

to G5, and Gloss refers to Go.

Gloss levels are defined by MPI as follows:

0ss Description Units

vel at 60 degrees
Matte or Flat 0 to 5
Velvet 0 to 10
Eggshell 10 to 25
Satin 20 to 35
Semi-Gloss 35 to 70
Gloss 70 to 85
High Gloss

Gloss 1is tested in accordance with ASTM
has used Flat (Gl / G2), Eggshell (G3),

.11.3.13 MPI System Number

Units
at 85 degrees

10 max
10 to 35
10 to 35
35 min

D523. Historically, the Government
Semi-Gloss (G5), and Gloss (Go).

The MPI coating system number in each Division found in either the MPI
Architectural Painting Specification Manual or the Maintenance Repainting
Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN).
The Division number follows the CSI Master Format.

.11.3.14 Paint

See Coating definition.
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1.11.3.16 RIN
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exterior coating system used in repainting
systems.

interior coating system used in repainting
systems.

PART 2 PRODUCTS

2.1 MATERIALS

Conform to the coating specifications and standards referenced in PART 3.
Submit product data sheets for specified coatings and solvents. Provide
preprinted cleaning and maintenance instructions for all coating systems.

Detailed mixing instructions,
potlife, and

Submit Manufacturer's Instructions on Mixing:
minimum and maximum application temperature and humidity,
curing and drying times between coats.

Provide certification of Indoor Air Quality for paints and primers.

Provide certification of Indoor Air Quality for consolidated latex paints.

PART 3 EXECUTION

3.1 PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED

Prior to surface preparation and coating applications, remove, mask, or
otherwise protect hardware, hardware accessories, machined surfaces,
radiator covers, plates, lighting fixtures, public and private property,
other such items not to be coated that are in contact with surfaces to be
coated. Following completion of painting, reinstall removed items by
workmen skilled in the trades. Restore surfaces contaminated by coating
materials, to original condition and repair damaged items.

and

3.2 SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, o0il, disintegrated
coatings, and other foreign matter and substances deleterious to coating
performance as specified for each substrate before application of paint or
surface treatments. Remove 0il and grease prior to mechanical cleaning.
Schedule cleaning so that dust and other contaminants will not fall on wet,
newly painted surfaces. Spot-prime exposed ferrous metals such as nail
heads on or in contact with surfaces to be painted with water-thinned
paints, with a suitable corrosion-inhibitive primer capable of preventing
flash rusting and compatible with the coating specified for the adjacent
areas.

3.2.1
Coatings

Additional Requirements for Preparation of Surfaces With Existing

Before application of coatings, perform the following on surfaces covered by
soundly-adhered coatings, defined as those which cannot be removed with a
putty knife:
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a. Test existing finishes for lead before sanding, scraping, or removing.
If lead is present, refer to paragraph Toxic Materials.

b. Wipe previously painted surfaces to receive solvent-based coatings,
except stucco and similarly rough surfaces clean with a clean, dry
cloth saturated with mineral spirits, ASTM D235. Allow surface to dry.
Wipe immediately preceding the application of the first coat of any
coating, unless specified otherwise.

c. Sand existing glossy surfaces to be painted to reduce gloss. Brush, and
wipe clean with a damp cloth to remove dust.

d. The requirements specified are minimum. Comply also with the
application instructions of the paint manufacturer.

e. Thoroughly clean previously painted surfaces damaged during
construction of all grease, dirt, dust or other foreign matter.

f. Remove blistering, cracking, flaking and peeling or otherwise
deteriorated coatings.

g. Remove chalk so that when tested in accordance with ASTM D4214, the
chalk resistance rating is no less than 8.

h. Roughen slick surfaces. Repair damaged areas such as, but not limited
to, nail holes, cracks, chips, and spalls with suitable material to
match adjacent undamaged areas.

i. Feather and sand smooth edges of chipped paint.

j. Clean rusty metal surfaces as per SSPC requirements. Use solvent,
mechanical, or chemical cleaning methods to provide surfaces suitable

for painting.

k. Provide new, proposed coatings that are compatible with existing
coatings.

3.2.2 Existing Coated Surfaces with Minor Defects
Sand, spackle, and treat minor defects to render them smooth. Minor defects
are defined as scratches, nicks, cracks, gouges, spalls, alligatoring,
chalking, and irregularities due to partial peeling of previous coatings so
that when tested in accordance with ASTM D4214, the chalk rating is not less
than 8.

3.2.3 Removal of Existing Coatings
Remove existing coatings from the following surfaces:
a. Surfaces containing large areas of minor defects;

b. Surfaces containing more than 20 percent peeling area; and

c. Surfaces designated by the Contracting Officer, such as surfaces where
rust shows through existing coatings.
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3.2.4 Substrate Repair

a. Repair substrate surface damaged during coating removal;

b. Sand edges of adjacent soundly-adhered existing coatings so they are
tapered as smooth as practical to areas involved with coating removal;
and

c. Clean and prime the substrate as specified.

3.3 PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE
3.3.1 Gypsum Board, Plaster, and Stucco

a. Surface Cleaning: Verify that gypsum board is dry. Remove loose dirt
and dust by brushing with a soft brush, rubbing with a dry cloth, or
vacuum-cleaning prior to application of the first coat material. A
damp cloth or sponge may be used if paint will be water-based.

b. Repair of Minor Defects: Prior to painting, repair joints, cracks,
holes, surface irregularities, and other minor defects with patching
plaster or spackling compound and sand smooth.

c. Allowable Moisture Content: Latex coatings may be applied to damp
surfaces, but not surfaces with droplets of water. Do not apply
epoxies to damp surfaces as determined by ASTM D4263. Verify that new
plaster to be coated has a maximum moisture content of 8 percent, when
measured in accordance with ASTM D4444, Method A, unless otherwise
authorized. In addition to moisture content requirements, allow new
plaster to age a minimum of 30 days before preparation for painting.

3.4 APPLICATION
3.4.1 Coating Application

Comply with applicable federal, state and local laws enacted to insure
compliance with Federal Clean Air Standards. Apply coating materials in
accordance with SSPC PA 1. SSPC PA 1 methods are applicable to all
substrates, except as modified herein.

At the time of application, paint must show no signs of deterioration.
Maintain uniform suspension of pigments during application.

Unless otherwise specified or recommended by the paint manufacturer, paint
may be applied by brush, roller, or spray. Use trigger operated spray
nozzles for water hoses. Use rollers for applying paints and enamels of a
type designed for the coating to be applied and the surface to be coated.
Wear protective clothing and respirators when applying oil-based paints or
using spray equipment with any paints.

Only apply paints, except water-thinned types to surfaces that are
completely free of moisture as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces.
Pay special attention to ensure that all edges, corners, crevices, welds,
and rivets receive a film thickness equal to that of adjacent painted
surfaces.
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Apply each coat of paint so that dry film is of uniform thickness and free
from runs, drops, ridges, waves, pinholes or other voids, laps, brush marks,
and variations in color, texture, and finish. Completely hide all
blemishes.

Touch up damaged coatings before applying subsequent coats. Broom clean and
clear dust from interior areas before and during the application of coating
material.

a. Drying Time: Allow time between coats, as recommended by the coating
manufacturer, to permit thorough drying, but not to present topcoat
adhesion problems. Provide each coat in specified condition to receive
next coat.

b. Primers, and Intermediate Coats: Do not allow primers or intermediate
coats to dry more than 30 days, or longer than recommended by
manufacturer, before applying subsequent coats. Follow manufacturer's
recommendations for surface preparation if primers or intermediate
coats are allowed to dry longer than recommended by manufacturers of

subsequent coatings. Cover each preceding coat or surface completely
by ensuring visually perceptible difference in shades of successive
coats.

c. Finished Surfaces: Provide finished surfaces free from runs, drops,

ridges, waves, laps, brush marks, and variations in colors.

d. Thermosetting Paints: Topcoats over thermosetting paints (epoxies and
urethanes) should be applied within the overcoating window recommended
by the manufacturer.

3.4.2 Mixing and Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when
thinning is mandatory to suit surface, temperature, weather conditions,
application methods, or for the type of paint being used. Obtain written
permission from the Contracting Officer to use thinners. Verify that the
written permission includes quantities and types of thinners to use.

When thinning is allowed, thin paints immediately prior to application with
not more than 1 pint of suitable thinner per gallon. The use of thinner
does not relieve the Contractor from obtaining complete hiding, full film

thickness, or required gloss. Thinning cannot cause the paint to exceed
limits on volatile organic compounds. Do not mix paints of different
manufacturers.

3.4.3 Coating Systems

a. Systems by Substrates: Apply coatings that conform to the respective
specifications listed in the following Tables:

Table

Division 1: Interior Plaster, Gypsum Board, Textured Surfaces
Paint Table
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b. Minimum Dry Film Thickness (DFT): Apply paints, primers, varnishes,

enamels, undercoats, and other coatings to a minimum dry film thickness

of 1.5 mil each coat unless specified otherwise in the Tables. Coating

3.

thickness where specified, refers to the minimum dry film thickness.

c. Coatings for Surfaces Not Specified Otherwise: Coat surfaces which
have not been specified, the same as surfaces having similar conditions
of exposure.

d. Existing Surfaces Damaged During Performance of the Work, Including New
Patches In Existing Surfaces: Coat surfaces with the following:

(1) One coat of primer.
(2) One coat of undercoat or intermediate coat.
(3) One topcoat to match adjacent surfaces.

e. Existing Coated Surfaces To Be Painted: Apply coatings conforming to
the respective specifications listed in the Tables herein, except that
pretreatments, sealers and fillers need not be provided on surfaces

where existing coatings are soundly adhered and in good condition. Do
not omit undercoats or primers.

.5 INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate
mobility of moving components, including swinging and sliding doors,
cabinets, and windows with operable sash, for inspection by the Contracting
Officer. Perform this demonstration after appropriate curing and drying
times of coatings have elapsed and prior to invoicing for final payment.

.6 WASTE MANAGEMENT

As specified in the Waste Management Plan and as follows. Do not use
kerosene or any such organic solvents to clean up water based paints.
Properly dispose of paints or solvents in designated containers. Close and
seal partially used containers of paint to maintain quality as necessary for
reuse. Store in protected, well-ventilated, fire-safe area at moderate
temperature. Place materials defined as hazardous or toxic waste in
designated containers. Set aside extra paint for future color matches or
reuse by the Government.

.7 PAINT TABLES

All DFT's are minimum values. Use only materials with a GPS green check
mark having a minimum MPI "Environmentally Friendly" E3 rating based on VOC
(EPA Method 24) content levels. Acceptable products are listed in the MPI
Green Approved Products List, available at
http://www.specifygreen.com/APL/ProductIdxByMPInum.asp.

7.1 Interior Paint Tables

DIVISION 1: INTERIOR PLASTER, GYPSUM BOARD, TEXTURED SURFACES PAINT

TABLE
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A. New and Existing, previously painted Wallboard not otherwise specified:

1. Institutional Low Odor / Low VOC Latex
New; MPI INT 9.2M-G2 (Flat) / Existing; MPI RIN 9.2M-G2 (Flat)
Primer: Intermediate: Topcoat:

MPI 50 MPI 144 MPI 144
System DFT: 4 mils

-— End of Section --
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SECTION 10 44 16

FIRE EXTINGUISHERS
11/19

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 1 (2018) Fire Code

NFPA 10 (2018; TIA 18-1) Standard for Portable
Fire Extinguishers

NFPA 101 (2018; TIA 18-1; TIA 18-2; TIA 18-3) Life
Safety Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.157 (2003) Portable Fire Extinguishers
UNDERWRITERS LABORATORIES (UL)
UL 299 (2012) Dry Chemical Fire Extinguishers
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Fire Extinguishers
Accessories
Wall Brackets
Schedule
SD-03 Product Data
Fire Extinguishers
Accessories
Wall Brackets
Replacement Parts List
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SD-04 Samples
Equipment Samples
SD-07 Certificates
Fire Extinguishers Certifications
Manufacturer's Warranty with Inspection Tag
1.3 DELIVERY, STORAGE, AND HANDLING

Protect materials from weather, soil, and damage during delivery, storage,
and construction.

Deliver materials in their original packages, containers, or bundles
bearing the brand name and the name and type of the material.

1.3.1 Samples
Provide the following equipment samples: One of each type of fire
extinguisher being installed; of wall brackets and accessories of each

type being used.

Use approved samples for installation, with proper identification and
storage.

1.4 WARRANTY
Guarantee that Fire Extinguishers are free of defects in materials,
fabrication, finish, and installation and that they will remain so for a
period of not less than 5 years after completion.
Submit the manufacturer's warranty with inspection tag.

1.5 PROJECT SCHEDULE
For fire extinguishers. Coordinate final fire extinguisher schedule with
fire protection cabinet schedule to ensure proper fit and function. Use
same designations indicated on Drawings.

PART 2 PRODUCTS
Submit fabrication drawings consisting of fabrication and assembly details
performed in the factory and product data for the following items: Fire
Extinguishers; Accessories, Wall Brackets.

2.1 SYSTEM DESCRIPTION

2.1.1 Types

Submit fire extinguishers certifications showing compliance with local
codes and regulations.

Provide fire extinguishers conforming to NFPA 10. Provide quantity and
placement in compliance with the applicable sections of NFPA 1, NFPA 101,
and 29 CFR 1910.157.

Provide stored-pressure extinguishers.
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Specifications - Work Order No. T.O. No. 2



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

Provide Type ABC dry chemical type fire extinguishers compliant with UL 299.
2.1.2 Material
Provide enameled steel extinguisher shell.
2.1.3 Size
10 pounds extinguishers.
2.1.4 Accessories
Forged brass valve
Fusible plug
Safety release
Antifreeze
Pressure gage
2.2 EQUIPMENT
2.2.1 Wall Brackets
Provide spring-clip fire extinguisher wall brackets.
Provide wall bracket and accessories as approved.
2.2.1.1 Identification
Provide lettering complying with authorities having jurisdiction for
letter style, size, spacing, and location. Locate as indicated by the
drawings.

Identify bracket-mounted fire extinguishers with the words "FIRE
EXTINGUISHER" in red letter decals applied to mounting surface.

Orientation: Vertical.
PART 3 EXECUTION
3.1 INSTALLATION

Install Fire Extinguishers where indicated on the drawings. Verify exact
locations prior to installation.

Provide extinguishers which are fully charged and ready for operation upon
installation. Provide extinguishers complete with Manufacturer's Warranty

with Inspection Tag attached.

Install fire extinguishers in locations indicated and in compliance with
requirements of authorities having jurisdiction.

Comply with the manufacturer's recommendations for all installations.

SECTION 10 44 16
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3.2 PROTECTION
3.2.1 Repairing

Remove and replace damaged and unacceptable portions of completed work
with new work at no additional cost to the Government.

Submit replacement parts list indicating specified items replacement part,
replacement cost, and name, address and contact for replacement parts
distributor.

3.2.2 Cleaning
Clean all surfaces of the work, and adjacent surfaces which are soiled as
a result of the work. Remove from the site all construction equipment,

tools, surplus materials and rubbish resulting from the work.

-— End of Section --
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SECTION 12 24 13

ROLLER WINDOW SHADES - OPTION 1 AND OPTION 2
08/17

PART 1 GENERAL

1.

1 GENERAL REQUIREMENTS

Provide roller window shades, complete with necessary brackets, fittings,
and hardware as indicated. Mount and operate equipment in accordance with
manufacturer's instructions. Windows to receive a shade must be completely
covered.

a. Submit drawings showing plans, elevations, sections, product details,
installation details, operational clearances, wiring diagrams and
relationship to adjacent work. Include the use of same room

designations as indicated on the drawings.

b. Provide manufacturer's data composed of catalog cuts, brochures,
product information, and operating and maintenance instructions on each
product to be used. Include styles, profiles and features.

c. Furnish samples of each type and color of roller shade fabric and
roller shade channel. Shade material shall be minimumé by 6 inch in
size. Mark face of material to indicate interior faces.

d. Mock up: Install shade in area designated by Contracting Officer. Do
not proceed with remaining work until the Contracting Officer approves
workmanship and operation. Re-work mock-up as required to produce
acceptable work. The approved shade can be used in installation.

e. Submit fire resistance data, flame spread and smoke contribution data.

.2 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ASTM INTERNATIONAL (ASTM)

ASTM G21 (2015) Standard Practice for Determining
Resistance of Synthetic Polymeric Materials
to Fungi

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 701 (2019) Standard Methods of Fire Tests for
Flame Propagation of Textiles and Films

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS SCS Global Services (SCS) Indoor Advantage
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UNDERWRITERS LABORATORIES (UL)

UL 325 (2017) UL Standard for Safety Door, Drapery,
Gate, Louver, and Window Operators and
Systems

UL 2818 (2013) GREENGUARD Certification Program For

Chemical Emissions For Building Materials,
Finishes And Furnishings

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES
SD-02 Shop Drawings
Installation; G
SD-03 Product Data
Window Shades; G
Recycled Content for various fiber components; S
SD-04 Samples

Window Shades; G

Submit samples of color and openness factors for approval by the
Contracting Offider.

SD-06 Test Reports
Window Shades
SD-07 Certificates
Indoor Air Quality for roller window shades; S
SD-08 Manufacturer's Instructions
Window Shades
SD-10 Operation and Maintenance Data
Window Shades
SD-11 Closeout Submittals

Warranty; G
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1.4 CERTIFICATES

1.4.1 Indoor Air Quality Certifications

1.4.1.1 Roller Window Shades
Provide products certified to meet indoor air quality requirements by UL
2818 (Greenguard) , SCS Global Services Indoor Advantage Gold or provide
validation by other third-party program that products meet the requirements
of this paragraph. Provide current product certification documentation from
certification body.

1.5 QUALITY ASSURANCE

1.5.1 Qualifications

1.5.1.1 Manufacturer's Qualifications
Obtain motor-controlled roller shades through one source from a single
manufacturer with a minimum of twenty years experience and minimum of three
projects of similar scope and size in manufacturing products comparable to
those specified in this section.

1.5.1.2 Installer's Qualifications
Installer trained and certified by the manufacturer with a minimum of ten
years experience in installing products comparable to those specified in
this section.

1.5.2 Flammability Requirements
Passes in accordance with NFPA 701 small and large-scale vertical burn.
Materials tested must be identical to products proposed for use.

1.5.3 Electrical Requirements
NFPA Article 100 listed and labeled in accordance with UL 325 or other
testing agency acceptable to authorities having jurisdiction, marked for
intended use, and tested as a system. Individual testing of components will
not be acceptable in lieu of system testing.

1.5.4 Anti-Microbial Requirements
'No Growth' per ASTM G21 results for fungi ATCC9642, ATCC 9644, ATCC9645.

1.6 DELIVERY, STORAGE, AND HANDLING

Deliver components to the jobsite in the manufacturer's original packaging
with the brand or company name, item identification, and project reference
clearly marked. Store components in a dry location that is adequately
ventilated and free from dust, water, or other contaminants and has easy
access for inspection and handling. Store materials flat in a clean dry
area with temperature maintained above 50 degrees F. Do not open containers
until needed for installation unless verification inspection is required.

Section 12 24 13 Page 3



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

1.7 WARRANTY

Provide 10 year minimum limited warranty.
PART 2 PRODUCTS
2.1 WINDOW SHADES

Roller tube must operate smoothly and be of sufficient diameter and

thickness to prevent excessive deflection. Provide brackets that are
appropriate for inside mount. The shade cloth must meet the performance
described in NFPA 701, small scale test. Treat steel features for corrosion
resistance.

Provide Various Fiber Components with a minimum of 60 percent recycled
content. Provide data identifying percentage of recycled content for wvarious
fiber components.

Provide certification of indoor air quality for roller window shades.
2.1.1 Light Filtering Shades
Provide light filtering window shades to conform with the following:

a. Roller tube must be extruded aluminum or steel. Diameter, wall
thickness, and material to be selected by the manufacturer to
accommodate the shade size. Provide roller idler assembly of molded
nylon and zinc-plated steel pin. Sliding pin must allow easy
installation and removal of roller. Fabric must be connected to the
roller tube with double sided adhesive specifically developed to attach
coated textiles to metal to eliminate horizontal impressions in fabric
or attached with a spline lock system.

b. Fascia must be L-shaped aluminum extrusion to conceal shade roller and
hardware that snaps onto end caps without requiring exposed fasteners
of any kind. Fascia can be mounted continuously across two or more
shade bands.

c. End caps must be stamped steel with universal design suitable for
ceiling mounting at window. Provide size compatible with roller size.
End cap covers must match fascia/headbox finish.

d. Provide hardware that allows for field adjustment or removal of shade
roller tube and other operable hardware component without requiring
removal of brackets and end or center supports. Provide hardware
system that allows for operation of multiple shade bands by a single
operator. Connectors must be offset to assure alignment from the first
to the last shade band. Provide shade hardware constructed of minimum
1/8 inch thick plated steel or heavier as required to support 150
percent of the full weight of each shade.

e. Manual Operated Chain Drive Hardware must provide for universal,
regular and offset drive capacity, allowing drive chain to fall at

front, rear or non-offset for all shade drive end brackets. Universal
offset must be adjustable for future change. Provide positive
mechanical engagement of drive mechanism to shade roller tube. The
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drive bracket must be fully integrated with all accessories. Drive
chain must be #10 stainless steel chain rated to 90 1lb. minimum
breaking strength.

f. Roller shades shall have a bottom weighted bar to stabilize the shades
and keep them from moving.

2.2 COLOR AND OPENNESS FACTOR

Provide color, pattern and texture for metal and shade fabric as indicated
Color listed is not intended to limit the selection of equal colors from
other manufacturers. Openness factor of shade fabric must be 5 percent.

PART 3 EXECUTION
3.1 FIELD MEASUREMENTS

After becoming familiar with details of the work, verify all dimensions in
the field, and advise the Contracting Officer of any discrepancy before
performing the work.

3.2 ROLLER WINDOW SHADE PLACEMENT SCHEDULE
All exterior windows include window shade assembly.
3.3 INSTALLATION

Do not install building construction materials that show visual evidence of
biological growth.

Perform installation in accordance with the approved detail drawings and
manufacturer's installation instructions. 1Install units level, plumb,
secure, and at proper height and location relative to window units. Provide
and install supplementary or miscellaneous items in total, including clips,
brackets, or anchorages incidental to or necessary for a sound, secure, and
complete installation. Do not start installation until completion of room
painting and finishing operations.

3.4 CLEAN-UP

Upon completion of the installation, clean window treatments and adjust them
for form and appearance and proper operating condition. Repair or replace
damaged units as directed by the Contracting Officer. Isolate metal parts
from direct contact with concrete, mortar, or dissimilar metals. Ensure
shades installed in recessed pockets can be removed without disturbing the
pocket. The entire shade, when retracted, must be contained inside the
pocket. For shades installed outside the jambs and mullions, overlap each
jamb and mullion 0.75 inch or more when the jamb and mullion sizes permit.
Include all hardware, brackets, anchors, fasteners, and accessories
necessary for a complete, finished installation.

-- End of Section --
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SECTION 12 32 00

MANUFACTURED WOOD CASEWORK
11/16

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.
AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA Al135.4 (1995; R 2004) Basic Hardboard
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B18.6.1 (2016) Wood Screws (Inch Series)

APA - THE ENGINEERED WOOD ASSOCIATION (APA)

APA E30 (2016) Engineered Wood Construction Guide

APA EWCG (2011) Engineered Wood Construction Guide:
Building Requirements and Related Panel
Systems

APA PS 1 (2009) Structural Plywood (with Typical

APA Trademarks)
ASTM INTERNATIONAL (ASTM)
ASTM A325 (2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

ASTM D4689 (2012) Standard Specification for
Adhesive, Casein-Type

ASTM D4690 (2012) Standard Specification for Urea
Formaldehyde Resin Adhesives

ASTM F836M (2016, E 2018) Standard Specification for
Style 1 Stainless Steel Metric Nuts
(Metric)

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)
ANSI/BHMA A156.9 (2015) Cabinet Hardware
HARDWOOD PLYWOOD AND VENEER ASSOCIATION (HPVA)

HPVA HP-1 (2016) American National Standard for
Hardwood and Decorative Plywood
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KITCHEN CABINET MANUFACTURERS ASSOCIATION (KCMA)

KCMA Alol.1l (2017) Performance & Construction
Standards for Kitchen and Vanity Cabinets

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA LD 3 (2005) Standard for High-Pressure
Decorative Laminates

U.S. DEPARTMENT OF COMMERCE (DOC)
DOC/NIST PS1 (1995) Structural Plywood
U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS FF-B-588 (Rev E; Notice 1) Bolt, Toggle: and
Expansion Sleeve, Screw

FS FF-S-325 (Basic; Int Amd 3; Notices 3, 4) Shield,
Expansion; Nail, Expansion; and Nail,
Drive Screw (Devices, Anchoring, Masonry)
FS MM-L-736 (Rev D; Notice 1) Lumber; Hardwood
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Fabrication;
Installation Drawings;
SD-03 Product Data
Cabinets;
Plywood;
Hardwood;
Hardwood Plywood;
Adhesives;
Fasteners;
Accessories and Hardware;
Countertops;
SD-04 Samples

Accessories and Hardware;
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Manufacturer's Standard Color Charts;
SD-07 Certificates

Plywood

Hardwood

Adhesives

Varnish
SD-08 Manufacturer's Instructions

Manufacturer's Instructions

1.3 QUALITY CONTROL

Submit manufacturer's standard color charts for wood cabinets showing the
manufacturer's recommended color and finish selections.

1.4 DELIVERY, STORAGE, AND HANDLING

Deliver, handle, and store cabinets in a manner that prevents damage or
deformity.

PART 2 PRODUCTS
2.1 SYSTEM DESCRIPTION

Provide wood cabinets, factory-fabricated and finished in the
manufacturer's standard sizes and finishes of the type, design, and
configuration indicated on drawings. Construct cabinets as specified
meeting the requirements of KCMA Al6l1.1. Provide wall and base cabinet
assemblies consisting of individual units joined into continuous
sections. Use fastenings that permit removal and replacement of
individual units without affecting the remainder of the installation.
Provide counters with watertight sink rim when indicated, and removable
drawers equipped with position stops to avoid accidental complete
withdrawals. Fix or adjust shelves as indicated.

2.2 FABRICATION
2.2.1 Wood Cabinet Fabrication

Construct wall and base cabinets with frame fronts and solid ends, or
frame construction throughout. Provide 3/4 by 1-1/2 inch kiln-dried
hardwood framing members, using mortise and tenon, dovetailed, grove and
lapped, biscuit and dado, or doweled, with glue assembly. Brace top and
bottom corners with hardwood blocks that are glued with water-resistant

glue and nailed in place. Provide base cabinets with an integral toe
space at least 2-1/2 inches deep and 4 inches high. Mount drawers on
metal guides. Provide fixed and adjustable shelving, as indicated.

Provide minimum thicknesses of materials for frame-front, solid-end
cabinet construction as follows:

a. Backs and bottoms of base cabinets and tops of wall cabinets: 1/8
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inch tempered hardboard. Brace bottoms with wood members glued in
place.

b. Cabinet ends: 1/2 inch hardwood-veneer plywood

c. Doors: 3/4 inch hardwood plywood, solid core doors

d. Drawer fronts: 3/4 inch hardwood

e. Drawer bottoms: 3/16 inch plywood. Brace drawer bottoms over 15
inches wide with wood members glued in place.

f. Drawer sides and backs: 1/2 inch hardwood

g. Interior partitions or dividers: 1/2 inch fir plywood, Grade A-A

h. Shelves: Grade A-B plywood, supported on ends and 24 inches on centers

i. Adjustable shelves: 3/4 inch plywood
j. Base cabinet shelves: 5/8 inch plywood
k. Wall cabinet shelves: 1/2 inch
Provide materials for other components as specified.
2.2.1.1 High-Pressure Decorative Laminate (HPDL) Countertops
ANSI/NEMA LD 3, satin finish, unless otherwise indicated.
a. Countertops: PF 42, satin finish
b. Backing Sheet: BK 20
2.2.1.2 Hardwood Plywood

HPVA HP-1, Type II (Interior), three- andfive-ply, with face veneer of
good grade (1) or better. Cover all exposed edges.

2.2.1.3 Hardwood

Provide hardwood for use in cabinet work, thoroughly seasoned or

kiln-dried to 12-15 percent mc; without defects in any exposed parts or

surfaces.
2.2.1.4 Softwood Plywood

Comply with DOC/NIST PS1.

a. Countertops: Exterior type, A-C Grade
2.2.1.5 Hardboard

In accordance with AHA A135.4, tempered
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2.3 MANUFACTURED UNITS

2.3.1 Cabinets

Provide new factory-finished kitchen wall and base cabinets with high
pressure decorative laminate (HPDL) countertops. Provide cabinets
conforming to KCMA Al61.1, requirements specified herein, bearing the
"KCMA Certified Cabinet" seal of the Kitchen Cabinet Manufacturers
Association, or submit manufacturer's test reports from an approval
laboratory that cabinets meet requirements of KCMA Al6l.1. Provide
countertops conforming to requirements specified herein.

2.3.2 Finish

2.3.2.1 Cabinet Finish

Provide cabinets with a factory-applied durable finish in accordance with
KCMA Al61.1 requirements and of a type standard with the manufacturer.
Fabricate finish wood doors, drawer fronts, cabinet fronts, and exposed
cabinet sides of wood, free of extreme color variations within each panel
or between adjacent panels. For exposed exterior surfaces, provide
paint-finished wood doors, drawer fronts, cabinet fronts, and exposed
cabinet sides fabricated of hardwood or grade C hardwood veneer.

2.4 MATERIALS

Provide douglas-fir plywood conforming to APA E30,APA EWCG, and APA PS 1
exterior type, fully waterproof bond.

Provide adhesives for application of plastic laminate consisting of a
thermosetting urea-resin Type II conforming to ASTM D4690 as recommended
by the manufacturer of the laminate. Provide adhesive for wood members
conforming to ASTM D4689.

Provide hardwood conforming to FS MM-L-736, standard hardwood lumber, S2S.

Provide hardwood plywood conforming to HPVA HP-1.

Provide accessories and hardware conforming to the following requirements,
as applicable:

a. Extension drawer slides: ANSI/BHMA A156.9, Type B85071
b. Semiconcealed hinges: ANSI/BHMA A156.9, European type

c. Bar type door and drawer pulls: ANSI/BHMA A156.9, 4-inch overall
length, Type B12012

Provide fasteners conforming to the following:

a. Screws: ASME B18.6.1, Group, Type and Class as applicable

b. Anchoring Devices: FS FF-S5-325, Group, Type, and Class as applicable
c. Toggle bolts: FS FEF-B-588, Type I, Class A, Style 2

d. Bolts: ASTM A325, heavy, hexagon head bolts corrosion-resistant steel

e. Nuts: ASTM F836M, corrosion-resistant steel
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2.5 ACCESSORIES AND HARDWARE

Provide accessories such as utility shelves and racks and trays for
cutlery and flatware as indicated.

Provide corrosion resistant hardware, and all exposed hardware with a
chromium-plated finish or a corrosion-resistant finish as approved. Equip
doors with spring hinges. Provide door and drawer pulls as indicated.

PART 3 EXECUTION

Submit manufacturer's instructions for wood including special provisions
required to install equipment components and system packages. Submit
special notices to detail impedances, hazards and safety precautions.

3.1 INSTALLATION
3.1.1 Cabinet Installation

Install casework plumb with countertops level to within 1/16 inch in 10
feet. Scribe and fit scribe strips to irregularities of adjacent
surfaces. Gap opening is not to exceed 0.025-inch.

Support wall cases on continuous 18-gage galvanized steel hanging

brackets. Secure wall cases in position with screws to blocking. Bolt
adjoining cases together. Ensure width of joints does not exceed 1/32 inch.
Provide closer strips, filler strips, and finish moldings as required.
Align doors, adjust hardware, clean and wax surfaces.

Submit installation drawings for cabinets. 1Include in drawings location
of cabinets, details of cabinets related and dimensional positions, and
locations for roughing in plumbing, including sinks, faucets, strainers
and cocks.

3.2 ADJUSTING AND CLEANING

3.2.1 Inspection

Examine casework grounds and supports for adequate anchorage, foreign
material, moisture, and unevenness that could prevent quality casework

installation. Ensure that electrical and plumbing rough-ins for casework
are complete. Do not proceed with installation until defects are
corrected.

3.2.2 Cleaning
On completion of cabinet installation, touch up marred or abraded finished
surfaces. Remove crating and packing materials from premises. Wipe down

surfaces to remove fingerprints and markings and leave in clean condition.

-—- End of Section --
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SECTION 12 36 00

COUNTERTOPS
08/18

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
ASME B18.6.1 (2016) Wood Screws (Inch Series)
ASTM INTERNATIONAL (ASTM)
ASTM A325 (2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength
ASTM A325M (2014) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830

MPa Minimum Tensile Strength (Metric)

ASTM D4689 (2012) Standard Specification for
Adhesive, Casein-Type

ASTM D4690 (2012) Standard Specification for Urea
Formaldehyde Resin Adhesives

ASTM F594 (2009; E 2015) Standard Specification for
Stainless Steel Nuts

ASTM F836M (2016, E 2018) Standard Specification for
Style 1 Stainless Steel Metric Nuts
(Metric)

CALIFORNIA AIR RESOURCES BOARD (CARB)

CARB 93120 (2007) Airborne Toxic Control Measure
(ATCM) to Reduce Formaldehyde Emissions
from Composite Wood Products

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)

CDPH SECTION 01350 (2010; Version 1.1) Standard Method for
the Testing and Evaluation of Volatile
Organic Chemical Emissions from Indoor
Sources using Environmental Chambers

INTERNATIONAL CODE COUNCIL (ICC)

ICC IPC (2018) International Plumbing Code
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KITCHEN CABINET MANUFACTURERS ASSOCIATION (KCMA)

KCMA Alol.1l (2017) Performance & Construction
Standards for Kitchen and Vanity Cabinets

MASTER PAINTERS INSTITUTE (MPI)

MPI 28 (2012) Varnish, Marine Spar, Exterior,
Gloss (MPI Gloss Level 6)

MPI 91 (2012) Paste, Wood Filler
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA LD 3 (2005) Standard for High-Pressure
Decorative Laminates

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)
SCS SCS Global Services (SCS) Indoor Advantage
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)
SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications
U.S. GENERAL SERVICES ADMINISTRATION (GSA)
FS FF-5-325 (Basic; Int Amd 3; Notices 3, 4) Shield,
Expansion; Nail, Expansion; and Nail,
Drive Screw (Devices, Anchoring, Masonry)
FS MM-L-736 (Rev D; Notice 1) Lumber; Hardwood

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CEFR 770 Formaldehyde Standards for Composite Wood
Products

UNDERWRITERS LABORATORIES (UL)
UL 2818 (2013) GREENGUARD Certification Program
For Chemical Emissions For Building
Materials, Finishes And Furnishings
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Fabrication;

Installation Drawings;

SD-03 Product Data
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Plywood;
Hardwood;
Adhesives;
Particle Board;
Varnish;
Fasteners;
Joint Sealants;
Plastic Laminate;
SD-04 Samples
Countertop;
Backsplash;
Manufacturer's Standard Color Charts;
SD-07 Certificates
Indoor Air Quality for Countertop Products;
SD-08 Manufacturer's Instructions
Manufacturer's Instructions
1.3 CERTIFICATIONS
1.3.1 Indoor Air Quality Certification
Submit required indoor air quality certifications in one submittal package.
1.3.1.1 Countertop Products
Provide countertop products certified to meet indoor air quality
requirements by UL 2818 (Greenguard) Gold, SCS Global Services Indoor
Advantage Gold or provide certification or validation by other third-party
program that products meet the requirements of this Section. Provide
current product certification documentation from certification body. When
product does not have certification, provide validation that product meets
the indoor air quality product requirements cited herein.
1.3.1.2 Composite Wood, Wood Structural Panel and Agrifiber Products
For purposes of this specification, composite wood and agrifiber products
include particleboard, medium density fiberboard (MDF), wheatboard,
strawboard, panel substrates, and door cores. Provide products certified
to meet emissions regquirements of both 40 CEFR 770 and CARB 93120. Provide
current product certification documentation from certification body.
1.4 DELTVERY, STORAGE, AND HANDLING
Deliver, store, and handle countertops and backsplash in a manner that
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will prevent damage and disfigurement.
PART 2 PRODUCTS
2.1 SYSTEM DESCRIPTION

Provide the manufacturer's standard type countertops or as indicated on
the drawings. Accomplish fastenings to permit removal and replacement of
individual countertops without affecting the remainder of the installation.

Submit manufacturer's instructions for countertops including special
provisions required to install equipment components and system packages.
Include all special notices detailing impedances, hazards and safety
precautions.

Submit manufacturer's standard color charts for countertops showing the
manufacturer's recommended color and finish selections.

Provide countertop products certified to meet the emissions requirements
of CDPH SECTION 01350 (limit requirements for either office or classroom
spaces regardless of space type). Provide certification or validation of
indoor air quality for countertop products.

2.1.1 Design

Provide factory fabricated, prefinished countertops in the manufacturer's
standard sizes and finishes of the type, design, and configuration
indicated. Provide countertops as specified and meet the requirements of
KCMA Al161.1.Accomplish fastenings to permit removal and replacement of
individual units without affecting the remainder of the installation.
Provide counters with watertight sink rim when indicated. Include
removable drawers equipped with position stops to avoid accidental
complete withdrawals.

2.2 FABRICATION
2.2.1 Countertop And Backsplash

Provide countertops and backsplash of plywood or particle board covered
with a high pressure plastic laminate.

Provide a water-resistant type plywood, Grade B-D Douglas fir plywood,
with a minimum thickness of 3/4-inch.

Provide particle board with a minimum thickness of 3/4-inch. Build up
edges and opening around sink rim with hardwood strips.

Provide continuous sheet laminate of the longest length practicable and of
the design and color selected. Provide joints in the surface sheeting
that are tight and flush, and held to a practical minimum number.

Edging and trim:

a. For plastic-laminate-covered countertops and backsplash, provide
edging and trim consisting of:

1. Stained and polyurethane hardwood edging with beveled top edge to
high pressure plastic laminate.
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Provide sink rims which are the standard products of a manufacturer
regularly producing this type of equipment, fabricated from stainless
steel of the size necessary to receive the sinks.

2.2.1.1 High-Pressure Laminated Plastic Clad Countertops

Provide clad countertop and backsplash of 3/4-inch thick plywood or
3/4-inch thick, 44 pound density particle board core. Provide fully
formed type or square edge unit with shaped edges using wood nose molding
at counter edge, including a separate backsplash not less than 3-1/2-inch
high. Supply end splashes constructed of 3/4-inch plywood or 3/4-inch
thick, 44 pound density particle board core. Provide continuous sheets of
longest lengths practicable.Make all joints in surface sheeting tight
and flush. When the countertop and backsplash are two separate units, use
GP50 plastic laminate. When the countertop and backsplash are one unit,
use PF42 plastic laminate. Provide plastic laminate conforming to the
requirements of ANSI/NEMA LD 3, with contact type plastic laminate
adhesive applied to both surfaces. For fully formed and cove type
countertops, the post-forming plastic laminate cannot be bent to a radius
smaller than the limit recommended by the plastic manufacturer.

2.2.2 Color, Texture, and Pattern

Select color from manufacturers standard colors. Color listed is not
intended to limit the selection of equal colors from other manufacturers.

2.3 MATERIALS

Use thermosetting urea-resin Type II Adhesives for application of plastic
laminate conforming to ASTM D4690 as recommended by the manufacturer of
the laminate. Use adhesive for wood members conforming to ASTM D4689.
Provide laminate and wood member adhesives meeting either emissions
requirements of CDPH SECTION 01350 (limit requirements for either office
or classroom spaces regardless of space type) or VOC content requirements
of SCAQMD Rule 1168.

Use filler material conforming to MPI 91.

Provide hardwood conforming to FS MM-L-736, standard hardwood lumber, S28S,
and hardwood plywood conforming to ICC IPC.

Provide plastic laminate conforming to ANSI/NEMA LD 3, Style standard
thickness .045 inches, Grade 10, Finish as selected from manufactueres
standard.
Provide varnish conforming to MPI 28.
Provide fasteners conforming to the following:
a. Screws: ASME B18.6.1, Group, Type and Class as applicable
b. Anchoring Devices: FS FF-S5S-325, Group, Type, and Class as applicable
c. Toggle Bolts:

(1) Wings are two sheet-metal parts of "U" or channel shape. The

wings are pivoted either on trunnion nuts or pins and are held

normally in open position by a spring or springs placed inside the
wing groove.
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(2) Wing pivots are integral with the trunnion nuts used with the
machine screw or threaded stud. Ensure the nut engages not less
than two full threads of its screw or stud except in toggle bolts
where the wing parts close on the bolt and lock it while being
tightened, in which case one full thread engagement is
permissible. The trunnion nuts are inserted in place with the
pivots passed through the eyes in the wings.

d. Nuts: ASTM F594, stainless steel
e. Bolts: ASTM A325, heavy, hexagon head bolts stainless steel
f. Nuts: ASTM F836M, stainless steel

g. Bolts: ASTM A325M, heavy, hexagon head bolts stainless steel

.4 MIXES

4.1 Adhesives

Provide adhesives meeting either emissions requirements of

CDPH SECTION 01350 (limit requirements for either office or classroom
spaces regardless of space type) or VOC content requirements of
SCAQMD Rule 1168.

4.2 Joint Sealants

Use clear silicone sealant of type recommended by manufacturer for
application and conditions of use. Provide joint sealant products meeting
either emissions requirements of CDPH SECTION 01350 (limit regquirements
for either office or classroom spaces regardless of space type) or VOC
content requirements of SCAQMD Rule 1168.

PART 3 EXECUTION

3.

1 INSTALLATION

Inspect material for defects prior to installation. Ensure materials
throughout bear labels with the same batch number. Visually inspect
materials used for adjacent pieces to assure acceptable color match.
Inspect in lighting conditions similar to those on the project. Repair or
replace damaged materials.

Install countertops plumb with cabinetry level to within 1/16-inch in
10-feet. Level base cabinets by adjusting leveling screws. Scribe and
fit scribe strips to irregularities of adjacent surfaces. Gap openings
exceeding 0.025-inch are not acceptable.

Submit installation drawings for countertops. Ensure drawings include
location of cabinets, details of cabinets related and dimensional
positions, and locations for roughing in plumbing, including sinks,
faucets, strainers and cocks.

1.1 Preliminary Installation and Adjustment

Install materials in accordance to manufacturer's recommendations. Lift
and place to avoid breakage.
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Position materials to verify that materials are correctly sized and
prepared. Make necessary adjustments.

If jobsite cutting, grinding, or polishing is required, use water-cooled
tools. Protect jobsite and surfaces against dust and water. Perform work
away from installation site if possible.

3.1.2 Surfacing

3.1.2.1 Countertop Finish

Provide factory applied clear coated natural finish and HPDL finish as
indicated on all internal and external surfaces.

a. Stained Wood Finish

As selected from manufacturer's standard finishes.

b. HPDL Finish

Pattern and color: As selected from manufacturer's standard finishes.
3.1.3 Joints

Seal joints between backsplashes and countertops with silicone sealer.
3.2 FIELD QUALITY CONTROL

Examine casework grounds and supports for adequate anchorage, foreign

material, moisture, and unevenness that could prevent quality casework

installation.

Ensure that electrical and plumbing rough-ins for casework are complete.
Do not proceed with installation until defects are corrected.

3.3 ADJUSTING AND CLEANING
3.3.1 Solvent

Use a product recommended by adhesive manufacturer to clean surface of
quartz surfacing to assure adhesion of adhesives and sealants.

3.3.2 Cleaning Agents
Use non-abrasive, soft-scrub type kitchen cleaners.

3.3.3 Cleaning
On completion of cabinet installation, touch up marred or abraded finished
surfaces. Remove crating and packing materials from premises. Wipe down

surfaces to remove fingerprints and markings and leave in clean condition.

-- End of Section --
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SECTION 13 21 48.10.10

PREFABRICATED PRIVACY POD
08/20

PART 1 GENERAL

1.

1 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-03 Product Data

M-0300, Privacy Pod / Phone Booth
SD-04 Samples

M-0300, Privacy Pod / Phone Booth; G

Submit in accordance with Section 01 78 23 OPERATION AND
MAINTENANCE DATA.

PART 2 PRODUCTS

2

.1 GENERAL CHARACTERISTICS

a. The manufacturer shall certify the Privacy Pod / Phone Booth as a
quiet environment for private communication.

b. Construct the booth of modular panels to allow expeditious
installation and relocation of the booths.

c. Equip the audio booth with windows, table, carpet, occupancy senser,
leveling feet, an inside light, and a ventilation system.

d. Design the booth to allow for installation within 4 inches of walls.

.2 MATERIALS AND CONSTRUCTION

Double wall.

2.1 Walls and Roof Panels

Construct the walls and roof panels as a multilayered sandwich of
acoustical materials, metal panels, and finish laminate.

2.2 Floor Panel

Construct the floor panel as a multilayered sandwich of materials to allow
for the support of a load of 50 pounds per square foot. The walking
surface shall consist of a minimum of 11 gage, corrosion-resistant steel
covered with carpet.
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2.2.3 Door

The door shall be acoustically sealed and provide a minimum clear opening
of 32 inches. The door shall be hinged and shall swing out of the
chamber. The door shall be constructed using materials similar to those
used for the wall panels. Equip the door with two compression seals spaced
to provide dead airspace. Provide either surface mounted or butt-type
hinges.

2.2.4 Wall and Corner Joiners
All wall and roof panels shall be acoustically and structurally joined
together using a member shaped according to the corner or joint
configuration.

2.2.5 Acoustical Fill

Fill all panels, walls, and doors with fire resistive, inert mildew- and
vermin-resistant acoustical attenuating and absorbing material.

2.2.6 Windows

Provide unit with 3/8" tempered clear and tempered frosted safety glass.
Mount glass with acoustically tight rubber gaskets.

2.3 UTILITY FEATURES
2.3.1 Ventilation System

The ventilation system shall be incorporated into the unit assembly. The
airflow shall be a minimum of 156 cubic feet per minute.

2.3.2 Electrical System

Equip the unit with a recessed LED light fixture. The unit shall be
prewired and shall include an occupancy sensor. Electrical components

shall be UL approved. Factory installed internal wiring shall be concealed.
Wiring shall extend to the outside of the enclosure connecting to a
prewired electrical harness terminating in a powercord with a plug.

2.3.3 Floor Covering

Cover the floor with a static and stain resistant 100-percent,
continuous-filament nylon carpet on a heavy duty vinyl underlay or pad.

2.3.4 Finish

Exposed sheet metal surfaces shall be cleaned and degreased. Fill and
grind welds smooth. The exterior finish shall be covered in High Pressure
Laminate in color selected from manufacturer full range of color options.

The interior finish shall be acoustical absorbent panels in a color
selected from the manufacturers custom color standards.

2.4 ITEMS
2.4.1 Item M-0300, Privacy Pod / Phone Booth
Basis of Design: Provide SnapCab Talk Booth as manufactured by Workspace

or an approved equal.
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US Manufacturing and Showroom 175 Titus Avenue
Warrington, PA, 18976
https://workspace.snapcab.com

1-855-762-7222 or Workspace@SnapCab.com

Other comparable manufacturers include but are not limited to:

a. ROOM New York, New York. https://www.room.com/

b. Thinktanks; https://thinktanks.com

C. Zen Booth; www.zenbooth.net

The Privacy Pod / Phone Booth shall be fire resistant, self contained
prefabricated unit, conforming to UL 962, with an approximate minimum
interior dimension of 39x31x79 inches and an outside minimum dimension of
44x34x91 inches. Booth shall have a continuous ventilation system and a
shelf mounted on the wall.

Warranty : Provide manufacturer's standard five vyear material and ten
year component warrant.

PART 3 EXECUTION
3.1 INSTALLATION
Install the items at the locations indicated.
3.2 FIELD QUALITY CONTROL
3.2.1 Inspection

Examine each item for visual defects, and correct all defects to conform
to the specifications.

-- End of Section --
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SECTION 12 36 00

COUNTERTOPS
08/18

GENERAL

REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.

ASME

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

CARB

CDPH

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
B18.6.1 (2016) Wood Screws (Inch Series)
ASTM INTERNATIONAL (ASTM)

A325 (2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

A325M (2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
MPa Minimum Tensile Strength (Metric)

D4689 (2012) Standard Specification for
Adhesive, Casein-Type

D4690 (2012) Standard Specification for Urea
Formaldehyde Resin Adhesives

F594 (2009; E 2015) Standard Specification f
Stainless Steel Nuts

F836M (2016, E 2018) Standard Specification f
Style 1 Stainless Steel Metric Nuts
(Metric)

CALIFORNIA AIR RESOURCES BOARD (CARB)

93120 (2007) Airborne Toxic Control Measure
(ATCM) to Reduce Formaldehyde Emissions
from Composite Wood Products

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)

SECTION 01350 (2010; Version 1.1) Standard Method for
the Testing and Evaluation of Volatile
Organic Chemical Emissions from Indoor

Sources using Environmental Chambers

INTERNATIONAL CODE COUNCIL (ICC)

ICC IPC (2018) International Plumbing Code
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KITCHEN CABINET MANUFACTURERS ASSOCIATION (KCMA)

KCMA Alocl.1 (2017) Performance & Construction
Standards for Kitchen and Vanity Cabinets

MASTER PAINTERS INSTITUTE (MPI)

MPI 28 (2012) Varnish, Marine Spar, Exterior,
Gloss (MPI Gloss Level 6)

MPI 91 (2012) Paste, Wood Filler
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA LD 3 (2005) Standard for High-Pressure
Decorative Laminates

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)
SCS SCS Global Services (SCS) Indoor Advantage
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)
SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications
U.S. GENERAL SERVICES ADMINISTRATION (GSA)
FS FF-S-325 (Basic; Int Amd 3; Notices 3, 4) Shield,
Expansion; Nail, Expansion; and Nail,
Drive Screw (Devices, Anchoring, Masonry)
FS MM-L-736 (Rev D; Notice 1) Lumber; Hardwood

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 770 Formaldehyde Standards for Composite Wood
Products

UNDERWRITERS LABORATORIES (UL)
UL 2818 (2013) GREENGUARD Certification Program
For Chemical Emissions For Building
Materials, Finishes And Furnishings
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Fabrication;

Installation Drawings;

SD-03 Product Data
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Plywood;
Hardwood;
Adhesives;
Particle Board;
Varnish;
Fasteners;
Joint Sealants;
Plastic Laminate;
SD-04 Samples
Countertop;
Backsplash;
Manufacturer's Standard Color Charts;
SD-07 Certificates
Indoor Air Quality for Countertop Products;
SD-08 Manufacturer's Instructions
Manufacturer's Instructions
1.3 CERTIFICATIONS
1.3.1 Indoor Air Quality Certification
Submit required indoor air quality certifications in one submittal package.
1.3.1.1 Countertop Products
Provide countertop products certified to meet indoor air quality
requirements by UL 2818 (Greenguard) Gold, SCS Global Services Indoor
Advantage Gold or provide certification or validation by other third-party
program that products meet the requirements of this Section. Provide
current product certification documentation from certification body. When
product does not have certification, provide validation that product meets
the indoor air quality product requirements cited herein.
1.3.1.2 Composite Wood, Wood Structural Panel and Agrifiber Products
For purposes of this specification, composite wood and agrifiber products
include particleboard, medium density fiberboard (MDF), wheatboard,
strawboard, panel substrates, and door cores. Provide products certified
to meet emissions requirements of both 40 CFR 770 and CARB 93120. Provide
current product certification documentation from certification body.

1.4 DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle countertops and backsplash in a manner that
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will prevent damage and disfigurement.
PART 2 PRODUCTS
2.1 SYSTEM DESCRIPTION

Provide the manufacturer's standard type countertops or as indicated on
the drawings. Accomplish fastenings to permit removal and replacement of
individual countertops without affecting the remainder of the installation.

Submit manufacturer's instructions for countertops including special
provisions required to install equipment components and system packages.
Include all special notices detailing impedances, hazards and safety
precautions.

Submit manufacturer's standard color charts for countertops showing the
manufacturer's recommended color and finish selections.

Provide countertop products certified to meet the emissions requirements
of CDPH SECTION 01350 (limit requirements for either office or classroom
spaces regardless of space type). Provide certification or validation of
indoor air quality for countertop products.

2.1.1 Design

Provide factory fabricated, prefinished countertops in the manufacturer's
standard sizes and finishes of the type, design, and configuration
indicated. Provide countertops as specified and meet the requirements of
KCMA A161.1.Accomplish fastenings to permit removal and replacement of
individual units without affecting the remainder of the installation.
Provide counters with watertight sink rim when indicated. Include
removable drawers equipped with position stops to avoid accidental
complete withdrawals.

2.2 FABRICATION
2.2.1 Countertop And Backsplash

Provide countertops and backsplash of plywood or particle board covered
with a high pressure plastic laminate.

Provide a water-resistant type plywood, Grade B-D Douglas fir plywood,
with a minimum thickness of 3/4-inch.

Provide particle board with a minimum thickness of 3/4-inch. Build up
edges and opening around sink rim with hardwood strips.

Provide continuous sheet laminate of the longest length practicable and of
the design and color selected. Provide joints in the surface sheeting
that are tight and flush, and held to a practical minimum number.

Edging and trim:

a. For plastic-laminate-covered countertops and backsplash, provide
edging and trim consisting of:

1. Stained and polyurethane hardwood edging with beveled top edge to
high pressure plastic laminate.
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Provide sink rims which are the standard products of a manufacturer
regularly producing this type of equipment, fabricated from stainless
steel of the size necessary to receive the sinks.

2.2.1.1 High-Pressure Laminated Plastic Clad Countertops

Provide clad countertop and backsplash of 3/4-inch thick plywood or
3/4-inch thick, 44 pound density particle board core. Provide fully
formed type or square edge unit with shaped edges using wood nose molding
at counter edge, including a separate backsplash not less than 3-1/2-inch
high. Supply end splashes constructed of 3/4-inch plywood or 3/4-inch
thick, 44 pound density particle board core. Provide continuous sheets of
longest lengths practicable. Make all joints in surface sheeting tight
and flush. When the countertop and backsplash are two separate units, use
GP50 plastic laminate. When the countertop and backsplash are one unit,
use PF42 plastic laminate. Provide plastic laminate conforming to the
requirements of ANSI/NEMA LD 3, with contact type plastic laminate
adhesive applied to both surfaces. For fully formed and cove type
countertops, the post-forming plastic laminate cannot be bent to a radius
smaller than the limit recommended by the plastic manufacturer.

2.2.2 Color, Texture, and Pattern

Select color from manufacturers standard colors. Color listed is not
intended to limit the selection of equal colors from other manufacturers.

2.3 MATERIALS

Use thermosetting urea-resin Type II Adhesives for application of plastic
laminate conforming to ASTM D4690 as recommended by the manufacturer of
the laminate. Use adhesive for wood members conforming to ASTM D4689.
Provide laminate and wood member adhesives meeting either emissions
requirements of CDPH SECTION 01350 (limit requirements for either office
or classroom spaces regardless of space type) or VOC content requirements
of SCAQMD Rule 1168.

Use filler material conforming to MPI 91.

Provide hardwood conforming to FS MM-L-736, standard hardwood lumber, S2S,
and hardwood plywood conforming to ICC IPC.

Provide plastic laminate conforming to ANSI/NEMA LD 3, Style standard
thickness .045 inches, Grade 10, Finish as selected from manufactueres
standard.
Provide varnish conforming to MPI 28.
Provide fasteners conforming to the following:
a. Screws: ASME B18.6.1, Group, Type and Class as applicable
b. Anchoring Devices: FS FF-S-325, Group, Type, and Class as applicable
c. Toggle Bolts:

(1) Wings are two sheet-metal parts of "U" or channel shape. The

wings are pivoted either on trunnion nuts or pins and are held

normally in open position by a spring or springs placed inside the
wing groove.

SECTION 12 36 00
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(2) Wing pivots are integral with the trunnion nuts used with the
machine screw or threaded stud. Ensure the nut engages not less
than two full threads of its screw or stud except in toggle bolts
where the wing parts close on the bolt and lock it while being
tightened, in which case one full thread engagement is
permissible. The trunnion nuts are inserted in place with the
pivots passed through the eyes in the wings.

d. Nuts: ASTM F594, stainless steel
e. Bolts: ASTM A325, heavy, hexagon head bolts stainless steel
f. Nuts: ASTM F836M, stainless steel
g. Bolts: ASTM A325M, heavy, hexagon head bolts stainless steel
2.4 MIXES
2.4.1 Adhesives

Provide adhesives meeting either emissions requirements of

CDPH SECTION 01350 (limit requirements for either office or classroom
spaces regardless of space type) or VOC content requirements of
SCAQMD Rule 1168.

2.4.2 Joint Sealants

Use clear silicone sealant of type recommended by manufacturer for
application and conditions of use. Provide joint sealant products meeting
either emissions requirements of CDPH SECTION 01350 (limit requirements
for either office or classroom spaces regardless of space type) or VOC
content requirements of SCAQMD Rule 1168.

PART 3 EXECUTION
3.1 INSTALLATION

Inspect material for defects prior to installation. Ensure materials
throughout bear labels with the same batch number. Visually inspect
materials used for adjacent pieces to assure acceptable color match.
Inspect in lighting conditions similar to those on the project. Repair or
replace damaged materials.

Install countertops plumb with cabinetry level to within 1/16-inch in
10-feet. Level base cabinets by adjusting leveling screws. Scribe and
fit scribe strips to irregularities of adjacent surfaces. Gap openings
exceeding 0.025-inch are not acceptable.

Submit installation drawings for countertops. Ensure drawings include
location of cabinets, details of cabinets related and dimensional
positions, and locations for roughing in plumbing, including sinks,
faucets, strainers and cocks.

3.1.1 Preliminary Installation and Adjustment

Install materials in accordance to manufacturer's recommendations. Lift
and place to avoid breakage.

SECTION 12 36 00
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Position materials to verify that materials are correctly sized and
prepared. Make necessary adjustments.

If jobsite cutting, grinding, or polishing is required, use water-cooled
tools. Protect jobsite and surfaces against dust and water. Perform work
away from installation site if possible.

3.1.2 Surfacing

3.1.2.1 Countertop Finish

Provide factory applied clear coated natural finish and HPDL finish as
indicated on all internal and external surfaces.

a. Stained Wood Finish

As selected from manufacturer's standard finishes.

b. HPDL Finish

Pattern and color: As selected from manufacturer's standard finishes.
3.1.3 Joints

Seal joints between backsplashes and countertops with silicone sealer.
3.2 FIELD QUALITY CONTROL

Examine casework grounds and supports for adequate anchorage, foreign

material, moisture, and unevenness that could prevent quality casework

installation.

Ensure that electrical and plumbing rough-ins for casework are complete.
Do not proceed with installation until defects are corrected.

3.3 ADJUSTING AND CLEANING
3.3.1 Solvent

Use a product recommended by adhesive manufacturer to clean surface of
quartz surfacing to assure adhesion of adhesives and sealants.

3.3.2 Cleaning Agents
Use non-abrasive, soft-scrub type kitchen cleaners.

3.3.3 Cleaning
On completion of cabinet installation, touch up marred or abraded finished
surfaces. Remove crating and packing materials from premises. Wipe down

surfaces to remove fingerprints and markings and leave in clean condition.

-— End of Section --
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SECTION 13 21 48.10.10

PREFABRICATED PRIVACY POD
08/20

PART 1 GENERAL

1.

1 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-03 Product Data

M-0300, Privacy Pod / Phone Booth
SD-04 Samples

M-0300, Privacy Pod / Phone Booth; G

Submit in accordance with Section 01 78 23 OPERATION AND
MAINTENANCE DATA.

PART 2 PRODUCTS

2

.1 GENERAL CHARACTERISTICS

a. The manufacturer shall certify the Privacy Pod / Phone Booth as a
quiet environment for private communication.

b. Construct the booth of modular panels to allow expeditious
installation and relocation of the booths.

c. Equip the audio booth with windows, table, carpet, occupancy senser,
leveling feet, an inside light, and a ventilation system.

d. Design the booth to allow for installation within 4 inches of walls.

.2 MATERIALS AND CONSTRUCTION

Double wall.

2.1 Walls and Roof Panels

Construct the walls and roof panels as a multilayered sandwich of
acoustical materials, metal panels, and finish laminate.

2.2 Floor Panel

Construct the floor panel as a multilayered sandwich of materials to allow
for the support of a load of 50 pounds per square foot. The walking
surface shall consist of a minimum of 11 gage, corrosion-resistant steel
covered with carpet.

SECTION 13 21 48.10
Specifications - Work Order No. T.O. No. 2



Building 275 Full Scale Fire Test Facility Sustainment FAATO2

2.2.3 Door

The door shall be acoustically sealed and provide a minimum clear opening
of 32 inches. The door shall be hinged and shall swing out of the
chamber. The door shall be constructed using materials similar to those
used for the wall panels. Equip the door with two compression seals spaced
to provide dead airspace. Provide either surface mounted or butt-type
hinges.

2.2.4 Wall and Corner Joiners
All wall and roof panels shall be acoustically and structurally joined
together using a member shaped according to the corner or joint
configuration.

2.2.5 Acoustical Fill

Fill all panels, walls, and doors with fire resistive, inert mildew- and
vermin-resistant acoustical attenuating and absorbing material.

2.2.6 Windows

Provide unit with 3/8" tempered clear and tempered frosted safety glass.
Mount glass with acoustically tight rubber gaskets.

2.3 UTILITY FEATURES
2.3.1 Ventilation System

The ventilation system shall be incorporated into the unit assembly. The
airflow shall be a minimum of 156 cubic feet per minute.

2.3.2 Electrical System

Equip the unit with a recessed LED light fixture. The unit shall be
prewired and shall include an occupancy sensor. Electrical components

shall be UL approved. Factory installed internal wiring shall be concealed.
Wiring shall extend to the outside of the enclosure connecting to a
prewired electrical harness terminating in a powercord with a plug.

2.3.3 Floor Covering

Cover the floor with a static and stain resistant 100-percent,
continuous-filament nylon carpet on a heavy duty vinyl underlay or pad.

2.3.4 Finish

Exposed sheet metal surfaces shall be cleaned and degreased. Fill and
grind welds smooth. The exterior finish shall be covered in High Pressure
Laminate in color selected from manufacturer full range of color options.

The interior finish shall be acoustical absorbent panels in a color
selected from the manufacturers custom color standards.

2.4 ITEMS
2.4.1 Item M-0300, Privacy Pod / Phone Booth
Basis of Design: Provide SnapCab Talk Booth as manufactured by Workspace

or an approved equal.

SECTION 13 21 48.10
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US Manufacturing and Showroom 175 Titus Avenue
Warrington, PA, 18976
https://workspace.snapcab.com

1-855-762-7222 or Workspace@SnapCab.com

Other comparable manufacturers include but are not limited to:

a. ROOM New York, New York. https://www.room.com/

b. Thinktanks; https://thinktanks.com

C. Zen Booth; www.zenbooth.net

The Privacy Pod / Phone Booth shall be fire resistant, self contained
prefabricated unit, conforming to UL 962, with an approximate minimum
interior dimension of 39x31x79 inches and an outside minimum dimension of
44x34x91 inches. Booth shall have a continuous ventilation system and a
shelf mounted on the wall.

Warranty : Provide manufacturer's standard five vyear material and ten
year component warrant.

PART 3 EXECUTION
3.1 INSTALLATION
Install the items at the locations indicated.
3.2 FIELD QUALITY CONTROL
3.2.1 Inspection

Examine each item for visual defects, and correct all defects to conform
to the specifications.

-- End of Section --
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SECTION 21 23 00
WET CHEMICAL FIRE EXTINGUISHING SYSTEMS

05/24
PART 1 GENERAL
1.1 REFERENCES

Comply with latest editions of:

e NFPA 17A - Wet Chemical Extinguishing Systems

e NFPA 96 - Commercial Cooking Fire Protection

e NFPA 70 - National Electrical Code

e NFPA 72 - National Fire Alarm and Signaling Code

e NFPA 4 - Integrated Fire Protection System Testing

1.2 SYSTEM DESCRIPTION
1.2.1 General

This project consists of modification of existing fire protection systems,
including:

e Removal of existing kitchen wet chemical fire suppression system
e Modification of existing building fire alarm system
e Reconfiguration, reprogramming, and integration of fire alarm devices

e Testing and commissioning of all affected systems

Work includes demolition, removal, reinstallation, programming, testing, and
coordination required to maintain continuous fire protection.

1.3 SCOPE OF WORK
1.3.1 General Requirements

The Contractor must:

e Modify existing fire alarm and fire suppression systems to support
renovation

e Coordinate all work with Owner, other trades, and Authority Having
Jurisdiction (AHJ)

e Maintain fire protection in all non-affected areas at all times

1.3.2 Pre-Demolition and Preparation

e Perform detailed field survey documenting all existing:
o Fire alarm devices (smoke, heat, speakers, horn/strobes)

SECTION 21 23 00 Page 1
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o Kitchen fire suppression system components

e Obtain permits and approvals from AHJ prior to work

e Notify building occupants, facility management, and fire department of:
o Planned work
o0 System impairments

e Back up all existing fire alarm system programming

e (Coordinate phased shutdowns while maintaining protection in occupied

areas

1.3.3 Demolition

Provide complete removal of:

e FExisting kitchen fire suppression system including:
o Kitchen Knight 2 Model PCL-460 (Pyro Chem)
o SMOG HOGG system
o All piping, nozzles, cylinders, controls, and wiring
o Monitoring Module N3L1M0O1

Additional requirements:

e Suppression system components must not be reinstalled
e Safely disconnect and remove suppression tanks prior to demolition
e TIsolate fire alarm circuits to prevent nuisance alarms

e Retain devices for reuse unless noted otherwise:
o Smoke detectors
o Heat detectors
o Speakers
o Horn/strobes

1.3.4 Installation and Reinstallation

e Reinstall existing fire alarm devices per new layout and code
compliance
e Reprogram heat detectors as smoke detectors where permitted
e Provide new/relocated:
o Speakers
o Horn/strobes
e Remove all kitchen suppression monitoring points from fire alarm system

e Remove unused devices from system programming

1.3.5 Fire Alarm System Programming

e Update fire alarm control panel to reflect:
o New layout
o Device addressing
o Removal of suppression system points

SECTION 21 23 00 Page 2
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Maintain compatibility with existing building system

Ensure full functionality of all active devices

1.4 SUBMITTALS

Submit in accordance with Section 01 33 00:

SD-02

SD-07

SD-10

SD-11

Shop Drawings (G)

Device layout (existing + relocated)
Demolition plans
Fire alarm riser diagrams

Sequence of operations

Product Data (G)

New notification devices

Any replacement fire alarm components

Test Reports (G)

Functional testing reports

Integrated system testing documentation

Certificates (G)

Contractor certification of system functionality

O&M Data (G)

Updated fire alarm system documentation

Closeout Submittals (G)

As-built drawings

Final programming files

1.5 QUALITY ASSURANCE

All work must comply with NFPA 72, NFPA 17A, and NFPA 96
Work must be performed by qualified fire alarm contractor

Coordinate with AHJ for all inspections and approvals

1.6 DELIVERY, STORAGE, AND HANDLING

Protect existing devices during construction

Store removed devices for reinstallation in clean, dry location
SECTION 21 23 00 Page 3

FY26



FAA WJHTCAA

Building 301 Cafeteria Renovation Project Date:

PART 2 PRODUCTS

2.1 GENERAL

e No new wet chemical system shall be installed

e Provide new fire alarm devices only where required

2.2 FIRE ALARM DEVICES

e New devices must match existing system manufacturer

e All devices must be UL listed and compatible

PART 3 EXECUTION

3.1 GENERAL INSTALLATION REQUIREMENTS

e Perform work in accordance with NFPA 72
e (Coordinate with other trades to avoid conflicts

e Maintain system operability throughout construction

3.2 FIRE ALARM INTEGRATION

e Remove all kitchen suppression monitoring points
e Modify system programming to reflect new configuration

e FEnsure proper device addressing and communication

3.3 TESTING AND COMMISSIONING

3.3.1 General

Perform complete system testing after installation and programming.
3.3.2 Testing Requirements

Verify operation of:

e Smoke detectors

e Reprogrammed heat detectors
e Notification appliances

e Control panel functions

e System responses

3.3.3 Documentation

Provide:

e Detailed test reports

SECTION 21 23 00 Page 4
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e Device verification logs

e System performance confirmation
3.3.4 AHJ Coordination

e Coordinate all inspections with AHJ

e Obtain final system acceptance
3.4 CLOSEOQOUT

e Update as-built drawings to reflect final system
e Provide final fire alarm program files to Owner

e Provide one (1) copy on flash drive to:
o Center Operations Division (Building 305)

3.5 FINAL WALKTHROUGH

e Conduct walkthrough with Owner
e Demonstrate system functionality

e Confirm project completion

-— End of Section --
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PART 1

SECTION 23 05 00
COMMON WORK RESULTS FOR HVAC

- GENERAL

RELATED DOCUMENTS

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

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 2021.

3. International Mechanical Code 2021.

4. ASHRAE 90.1-2019.

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 HVAC/Mechanical work.
This Section includes the following:

1. Piping materials and installation instructions common to most piping
systems.

Dielectric fittings.

Mechanical sleeve seals.

Sleeves.

Grout.

Equipment installation requirements common to equipment sections.
Painting and finishing.

Supports and anchorages.

O 1o U b W

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical egquipment
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.
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C.

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

The type submittal information required for each item of equipment
shall be as indicated in the individual sections of the specification.
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.

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.

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.

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 quantities, dimensions,
connection locations and the 1like. 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.

Before the project 1is accepted, all submittal data (shop drawings,
etc.) must be complete and reviewed.
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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.

B. Product Data: For the following:
1. Transition fittings.
2. Dielectric fittings.
3. Mechanical sleeve seals.
C. Welding certificates.
D. 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).

1.05 QUALITY ASSURANCE

A. 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.

B. Steel Support Welding: Qualify processes and operators according to

AWS D1.1, "Structural Welding Code-Steel."

C. 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.

D. Electrical Characteristics for HVAC Equipment: Equipment of higher
electrical characteristics may be furnished provided such proposed equipment
is approved in writing and connecting electrical services, circuit breakers,
and conduit sizes are appropriately modified. If minimum energy ratings or
efficiencies are specified, equipment shall comply with requirements.

1.06 DELIVERY, STORAGE, AND HANDLING
A. 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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B. Store plastic pipes protected from direct sunlight. Support to prevent
sagging and bending.
1.07 COORDINATION
A. 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 Dbe 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.

B. Arrange for pipe spaces, chases, slots, and openings in building structure
during progress of construction, to allow for HVAC installations.

C. 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

2.01 MANUFACTURERS

A. In other Part 2 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.

2.02 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 23 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.
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2.03 JOINING MATERIALS

A. Refer to individual Division 23 piping Sections for special Jjoining
materials not listed below.

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise
indicated.
C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable

flux according to ASTM B 813.

D. Welding Filler Metals: Comply with AWS D10.12 for welding materials
appropriate for wall thickness and chemical analysis of steel pipe being
welded.

2.04 DIELECTRIC FITTINGS

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

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

C. Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-
kPa) minimum working pressure at 180 deg F (82 deg C).

D. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150-
or 300-psig (1035- or 2070-kPa) minimum working pressure as required to suit
system pressures.

E. Dielectric-Flange Kits: Companion-flange assembly for field assembly.
Include flanges, full-face- or ring-type neoprene or phenolic gasket,
phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing
washers.

1. Separate companion flanges and steel bolts and nuts shall have 150- or
300-psig (1035- or 2070-kPa) minimum working pressure where required to
suit system pressures.

F. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive,
thermoplastic lining; threaded ends; and 300-psig (2070-kPa) minimum working
pressure at 225 deg F (107 deg C).

G. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive,
thermoplastic lining; plain, threaded, or grooved ends; and 300-psig (2070-
kPa) minimum working pressure at 225 deg F (107 deg C).

2.05 MECHANICAL SLEEVE SEALS

A. Description: Modular sealing element unit, designed for field assembly, to
fill annular space between pipe and sleeve.
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1. Sealing Elements: EPDM and/or NBR interlocking 1links shaped to fit
surface of pipe. Include type and number required for pipe material
and size of pipe.

2. Pressure Plates: Stainless steel. Include two for each sealing
element.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure
pressure plates to sealing elements. Include one for each sealing
element.

2.06 SLEEVES
A. Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube

PART 3

closed with welded longitudinal Jjoint.

Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise

indicated.

Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping

flange. 1Include clamping ring and bolts and nuts for membrane flashing.
1. Underdeck Clamp: Clamping ring with set screws.
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 (34.5-MPa), 28-day compressive strength.

3. Packaging: Premixed and factory packaged.

- EXECUTION

STRUCTURAL RESPONSIBILITY

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.

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.
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3.02 EXISTING IMPROVEMENTS

A. Maintain 1in operating condition all active wutilities, sewer, gutters and
other drains, etc., encountered in the utility installation. Repair to the
satisfaction of the Architect and the Owner any surfaces or subsurface
improvements damaged during the course of the work, unless such improvement
is shown to be abandoned or removed.

B. Any obstructing utilities encountered in the course of this work, not shown
on the drawings, nor evident during inspection prior to starting the work,
shall be relocated as directed by the Architect.

3.03 PROTECTION OF THE BUILDNG AND STORED EQUIPMENT

A. 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 1is
encountered, provide walking boards or other suitable protection for the
roofing.

B. 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

3.04 DRAWINGS

A. 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.

3.05 EQUIPMENT CONNECTIONS

A. 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.

3.06 TOOLS
A. Furnish and install all special wrenches, valve handles, keys, or other

special tools as necessary to dismantle or service any piece of equipment
installed. This shall include thermostat keys in the number directed by the
Architect.
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3.07 PERMITS AND APPROVALS
A. 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.
3.08 TEMPORARY UTILITIES
A. Temporary utilities for water, gas, electricity, and heat shall be provided
as indicated under the "General Requirements" of the Specifications.
3.09 PIPING SYSTEMS - COMMON REQUIREMENTS
A. Install piping according to the following requirements and Division 23
Sections specifying piping systems.
B. Sleeves are not required for core-drilled holes.
C. Permanent sleeves are not required for holes formed by removable PE sleeves.
D. Install sleeves for pipes passing through concrete and masonry walls and
concrete floor and roof slabs.

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical
equipment areas or other wet areas 2 inches (50 mm) 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 (6.4-mm)
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 (DN 150).

1) Seal space outside of sleeve fittings with grout.

4. Except for underground wall penetrations, seal annular space between
sleeve and pipe or pipe insulation, using Jjoint sealants appropriate
for size, depth, and location of joint. Refer to Division 07 92 00
Section "Joint Sealants" for materials and installation.

E. 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 84 13 Section

"Penetration Firestopping" for materials.
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F. Verify final equipment locations for roughing-in.

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

3.10 PIPING CONNECTIONS
A. Make connections according to the following, unless otherwise indicated:
1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each
valve and at final connection to each piece of equipment.
2. Wet Piping Systems: Install dielectric coupling and nipple fittings to
connect piping materials of dissimilar metals.
3.11 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom wunless 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 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.

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

3.12 PAINTING

A. Damage and Touchup: Repair marred and damaged factory-painted finishes with

materials and procedures to match original factory finish.
3.13 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 HVAC materials and equipment.

C. Field Welding: Comply with AWS D1.1.

3.14 GROUTING
A. Mix and install grout for HVAC equipment base bearing surfaces, pump and

other equipment base plates, and anchors.
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B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete Dbases and provide smooth Dbearing surface for
equipment.

G. Place grout around anchors.

H. Cure placed grout.

3.15 INSTALLATION

A. All equipment shall be installed at locations indicated.

B. Assembly and installation of equipment shall be in strict accordance with
manufacturer's installation instructions.

C. Equipment shall be securely anchored in place. Care shall be exercised to
correctly orient equipment before securing in place.

3.16 EQUIPMENT PADS AND GROUTING

A. 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 1in wrought iron pipe sleeves 2%” larger than the bolts to facilitate
alignment of equipment.

B. 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 ¥” bars on 9” centers, both ways. Bars shall Dbe
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.

C. 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.

D. In general, pads for equipment such as air handling units, pumps, etc.,
shall extend 6” beyond base dimensions.

E. Where grouting is required, equipment shall be set to use by jack screws or

by use of wedges where no jack screws are provided. After grout has set up,
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the supporting jack screws or wedges shall be removed and the holes left by
removal of the wedges shall be dry packed.

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 prevent 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.

PLATFORMS AND SUPPORTING STANDS

FEach piece of equipment or apparatus mounted above the floor level shall be
supported in accordance with the best recognized practice.

Such supporting or mounting means shall be provided by each Contractor for
all equipment furnished by him.

Exercise extreme care that structural members of building are not overloaded
by such equipment.

All structural members of platforms, supporting stands, etc., shall be
factory prime coated.

Finish painting shall be the responsibility indicated wunder SECTION
PAINTING, DIVISION FINISHES.

FRAMING

All rectangular or special shaped openings in walls, partitions, roofs,
ceilings, etc., 1including 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
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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 workmen 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.

All equipment shall be lubricated and placed in proper working order.
Drives on rotating equipment shall be checked for proper rotation and

alignment.

All controls and safety devices shall be checked to determine that they are
in place and properly installed.

Where equipment is intended to contain fluids, it shall be filled and tested
for leaks as recommended by the equipment manufacturer.

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 230553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. Section Includes:

1. Equipment labels.

2. Warning signs and labels.
3. Pipe labels.

4. Stencils.

5. Valve tags.

6. Warning tags.

1.03 SUBMITTALS
A.  Product Data: For each type of product indicated.

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

C.  Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content
for each label.

D.  Valve numbering scheme.

E. Valve Schedules: For each piping system to include in maintenance manuals.

1.04 COORDINATION

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

B.  Coordinate installation of identifying devices with locations of access panels and doors.

C.  Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 - PRODUCTS

2.01 EQUIPMENT LABELS
A. Metal Labels for Equipment:
1. Material and Thickness: Brass, 0.032-inch or Stainless steel, 0.025-

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.

Fasteners: Stainless-steel rivets or self-tapping screws.

5. Adhesive: Contact-type permanent adhesive, compatible with label and
with substrate.

o~

B. Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for
mechanical engraving, 1/8 inch thick, and having predrilled holes for
attachment hardware.

Letter Color: White.

Background Color: Blue.

Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content,

but not less than 2-1/2 by 3/4 inch.

6. 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.

7. Fasteners: Stainless-steel rivets or self-tapping screws.

8. Adhesive: Contact-type permanent adhesive, compatible with label and
with substrate.

O W N

C. Label Content: Include equipment's Drawing designation or unique equipment
number, Drawing numbers where equipment 1is indicated (plans, details, and
schedules), plus the Specification Section number and title where equipment
is specified.

D. 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 1is specified. Equipment schedule shall be included in operation
and maintenance data.
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2.02 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: Red, White or Yellow.

C. Background Color: Red or Yellow.

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 or self-tapping screws.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.

I. Label Content: Include caution and warning information, plus emergency

notification instructions.

2.03 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 partially
or full cover 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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PART 3

2.04 STENCILS

Stencils: Prepared with letter sizes according to ASME Al3.1 for piping;
minimum letter height of 1-1/4 inches for ducts; and minimum letter height
of 3/4 inch for access panel and door labels, equipment labels, and similar
operational instructions.

1. Stencil Material: Fiberboard or metal.

2. Stencil Paint: Exterior, gloss, alkyd or acrylic enamel black unless
otherwise indicated. Paint may be in pressurized spray-can form.

3. Identification Paint: Exterior, alkyd or acrylic enamel in colors

according to ASME Al3.1 unless otherwise indicated.

2.05 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 or Stainless steel, 0.025-inch minimum
thickness, and having predrilled or stamped holes for attachment
hardware.

2. Fasteners: Brass wire-link or beaded chain; or S-hook.

Valve Schedules: For each piping system, on 8-1/2-by-1l-inch (2A4) bond

paper. Tabulate valve number, piping system, system abbreviation (as shown
on valve tag), location of wvalve (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.

2.06 WARNING TAGS

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

1. Size: Approximately 4 by 7 inches.

2. Fasteners: Reinforced grommet, Brass grommet, and wire or string.

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

4. Color: Yellow background with black lettering.

- EXECUTION

3.01 EQUIPMENT, PIPING, AND DUCTWORK

All main items of mechanical equipment shall be identified with signs made
of laminated plastic with 1/8” or larger engraved letters. Signs shall be
securely attached Dby rustproof screws or some other permanent means.
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Information on sign shall include name of equipment,
instructions, and any other important data.

rating, maintenance

B. All painting of piping shall be the responsibility as specified under

Section "Painting" of Division "Finishes".

C. All exposed and accessible piping (above removable ceilings, etc.) above 33”
in diameter shall be identified as to function and direction of flow by

means of manufactured pipe markers.

3.02 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of

identification devices, including dirt, oil, grease,
incompatible primers, paints, and encapsulants.

3.03 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major
equipment.
B. Locate equipment labels where accessible and visible.

3.04 PIPE LABEL INSTALLATION

release agents, and

item of mechanical

A. Piping Color-Coding: Painting of piping is specified in Division 09 Section

"Interior Painting High-Performance Coatings."

B. Stenciled Pipe Label Option: Stenciled labels may be

provided instead of

manufactured pipe labels, at Installer's option. Install stenciled pipe
labels with painted, color-coded bands or rectangles , complying with

ASME (ANSI) Al3.1, on each piping system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

C. 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
termination.
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6. Spaced at maximum intervals of 25 feet (7.6 m) along each run. Reduce
intervals to 15 feet (4.9 m) <Insert dimension> in areas of congested
piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately
spaced labels.

3.05 DUCT LABEL INSTALLATION

A. Install plastic-laminated or self-adhesive duct labels with permanent
adhesive on air ducts.

B. Stenciled Duct Label Option: Stenciled 1labels, showing service and flow
direction, may be provided instead of plastic-laminated duct 1labels, at
Installer's option, 1if lettering larger than 1 inch high 1s needed for
proper identification because of distance from normal location of required
identification.

C. Locate labels near points where ducts enter into concealed spaces and at
maximum intervals of 25 feet 1in each space where ducts are exposed or
concealed by removable ceiling system.

3.06 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check
valves; valves within factory-fabricated equipment units; shutoff wvalves;
faucets; convenience and lawn-watering hose connections; and HVAC terminal
devices and similar roughing-in connections of end-use fixtures and units.
List tagged valves in a valve schedule.

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. Chilled Water: 2 inches, round or square.
b. Hot Water: 2 inches, round or square.

3.07 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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SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR HVAC
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Testing, Adjusting, and Balancing of Air Systems:
a. Variable-air-volume systems.
2. Testing, Adjusting, and Balancing of Hydronic Piping Systems:
a. Variable-flow hydronic systems.
3. HVAC equipment quantitative-performance settings.
4. Verifying that automatic control devices are functioning
properly.
5. Reporting results of activities and procedures specified in this
Section.
1.2 SUBMITTALS
A. Strategies and Procedures Plan: Within 30 days from Contractor's
Notice to Proceed, submit TAB strategies and step-by-step procedures
as specified in Part 3 "Preparation" Article. Include a complete set
of report forms intended for use on this Project.
B. Certified TAB Reports: Submit prepared reports, as specified in this
Section, on approved forms certified by TAB firm.
C. Warranties specified in this Section.
1.3 QUALITY ASSURANCE
A. TAB Firm Qualifications: Engage a TAB firm certified by AABC, NEBB or
TABB.
B. 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.
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C. 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."

D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2019,
Section 7.2.2 - "Air Balancing."
E. ASHRAE/IESNA 90.1-2019 Compliance: Applicable requirements in
ASHRAE/IESNA 90.1-2019, Section 6.7.2.3 - "System Balancing."
1.4 FIELD CONDITIONS
A. 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.

1.5 COORDINATION

A. 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.

B. Perform TAB after 1leakage and pressure tests on air and water
distribution systems have been satisfactorily completed.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine the Contract Documents to become familiar with Project
requirements and to discover conditions in systems designs that may
preclude proper TAB of systems and equipment.

1. Verify that balancing devices, such as test ports, gage cocks,
thermometer wells, flow-control devices, Dbalancing wvalves 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.

B. Examine installed systems for balancing devices, such as test ports,
gauge cocks, thermometer wells, flow-control devices, balancing valves
and fittings, and manual volume dampers. Verify that locations of
these balancing devices are applicable for intended purpose and are
accessible.
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C.

D.

Examine the approved submittals for 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.

Examine ceiling plenums used for HVAC to verify that they are properly
separated from adjacent areas and sealed.

Examine equipment performance data.

1. Relate performance data to Project conditions and requirements,
including system effects that can create undesired or unpredicted
conditions that cause reduced capacities in all or part of a
system.

2. Calculate system-effect factors to reduce performance ratings of
HVAC equipment when installed under conditions different from the
conditions wused to rate equipment performance. To calculate
system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct
Design." Compare results with the design data and installed
conditions.

Examine system and equipment installations and verify that field
quality-control testing, cleaning, and adjusting specified in
individual Sections have been performed.

Examine test reports specified in individual system and equipment
Sections.

Examine HVAC equipment and verify that bearings are greased, belts are
aligned and tight, filters are clean, and equipment with functioning
controls is ready for operation.

Examine terminal units, such as variable-air-volume boxes, and verify
that they are accessible and their controls are connected and
functioning.

Examine temporary and permanent strainers. Verify that temporary
strainer screens used during system cleaning and flushing have Dbeen

removed and permanent strainer baskets are installed and clean.

Examine control wvalves for proper installation for their intended
function of isolating, throttling, diverting, or mixing fluid flows.

Examine finned tube radiators for correct piping connections and for
clean and straight fins.

Examine operating safety interlocks and controls on HVAC equipment.

Examine control dampers for proper installation for their intended
function of isolating, throttling, diverting, or mixing air flows.

Report deficiencies discovered before and during performance of TAB
procedures. Observe and record system reactions to changes 1in
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conditions. Record default set points if different from indicated

values.
Q. 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 1in the position indicated Dby the
controller.

3. Integrity of valves and dampers for free and full operation and
for tightness of fully closed and fully open positions. This

includes dampers in multizone units, mixing boxes, and variable-
air-volume terminals.

4. Automatic modulating and shutoff valves, including two-way valves
and three-way mixing and diverting wvalves, are properly
connected.

5. Thermostats and humidistats are located to avoid adverse effects
of sunlight, drafts, and cold walls.

6. Sensors are located to sense only the intended conditions.

7. Sequence of operation for control modes 1s according to the
Contract Documents.

8. Controller set points are set at indicated values.

9. Interlocked systems are operating.

3.2 PREPARATION

A. Prepare a TAB plan that includes strategies and step-by-step
procedures.

B. Perform system-readiness checks of HVAC systems and equipment to
verify system readiness for TAB work. Include, at a minimum, the
following:

a. Permanent electrical power wiring is complete.

b. Hydronic systems are filled, clean, and free of air.

C. Automatic temperature-control systems are operational.

d. Equipment and duct access doors are securely closed.

e. Balance, smoke, and fire dampers are open.

f. Isolating and balancing valves are open and control valves
are operational.

g. Ceilings are installed in critical areas where air-pattern
adjustments are required and access to balancing devices 1is
provided.

h. Windows and doors can be closed so indicated conditions for
system operations can be met.

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
A. 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.
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B.

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, wvalve 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.

For variable-air-volume systems, develop a plan to simulate diversity.

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.

PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

Adjust the variable-air-volume systems as follows:

1. Verify that the system static pressure sensor is located two-
thirds of the distance down the duct from the fan discharge.
2. Verify that the system is under static pressure control.
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3. Select the terminal unit that is most critical to the supply-fan
airflow. Measure inlet static pressure, and adjust system static
pressure control set point so the entering static pressure for
the critical terminal wunit 1s not less than the sum of the
terminal-unit manufacturer's recommended minimum inlet static
pressure plus the static pressure needed to overcome terminal-
unit discharge system losses.

4. Calibrate and balance each terminal unit for maximum and minimum
design airflow as follows:

a. Adjust controls so that terminal is calling for maximum
airflow. Some controllers require starting with minimum
airflow. Verify calibration procedure for specific project.

b. Measure airflow and adjust calibration factor as required for
design maximum airflow. Record calibration factor.

c. When maximum airflow is correct, balance the air outlets
downstream from terminal units.

d. Adjust controls so that terminal 1is calling for minimum
airflow.

e. Measure airflow and adjust calibration factor as required for

design minimum airflow. Record calibration factor. If no
minimum calibration 1s available, note any deviation from
design airflow.

f. On constant volume terminals, in critical areas where room
pressure is to be maintained, verify that the airflow remains
constant over the full range of full cooling to full heating.
Note any deviation from design airflow or room pressure.

5. After terminals have been calibrated and Dbalanced, test and
adjust system for total airflow. Adjust fans to deliver total
design airflows within the maximum allowable fan speed listed by
fan manufacturer.

a. Set outside-air, return-air, and relief-air dampers for
proper position that simulates minimum outdoor-air
conditions.

b. Set terminals for maximum airflow. If system design includes

diversity, adjust terminals for maximum and minimum airflow,
so that connected total matches fan selection and simulates
actual load in the building.

c. Where duct conditions allow, measure airflow by main Pitot-
tube traverse. If necessary, perform multiple Pitot-tube
traverses close to the fan and prior to any outlets, to
obtain total airflow.

d. Where duct conditions are unsuitable for Pitot-tube traverse
measurements, a coil traverse may be acceptable.

6. Measure fan static pressures as follows:
a. Measure static pressure directly at the fan outlet or through
the flexible connection.
b. Measure static pressure directly at the fan inlet or through
the flexible connection.
C. Measure static pressure across each component that makes up

the air-handling system.
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d. Report any artificial loading of filters at the time static
pressures are measured.

7. Set final return and outside airflow to the fan while operating
at maximum return airflow and minimum outdoor airflow.

a. Balance the return-air ducts and inlets.
b. Verify that terminal units are meeting design airflow under
system maximum flow.

8. Re-measure the inlet static pressure at the most «critical
terminal unit, and adjust the system static pressure set point to
the most energy-efficient set point to maintain the optimum
system static pressure. Record set point and give to controls

Contractor.
9. Verify final system conditions as follows:
a. Re-measure and confirm that minimum outdoor, return, and

relief airflows are within design. Readjust to match design
if necessary.

b. Re-measure and confirm that total airflow is within design.

c. Re-measure final fan operating data, speed, volts, amps, and
static profile.

d. Mark final settings.

e. Test system in economizer mode. Verify proper operation and
adjust i1f necessary. Measure and record all operating data.
f. Verify tracking between supply and return fans.
3.6 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
A. Prepare test reports for pumps, coils, and other equipment. Obtain

approved submittals and manufacturer-recommended testing procedures.
Crosscheck the summation of required coil and equipment flow rates
with pump design flow rate.

B. Prepare schematic diagrams of systems' Record drawings piping layouts.

C. In addition to requirements in "Preparation" Article, prepare hydronic
systems for testing and balancing as follows:

1. Check expansion tank for proper setting.
2. Check highest vent for adequate pressure.
3. Check flow-control valves for proper position.
4. Locate start-stop and disconnect switches, electrical interlocks,
and motor controllers.
5. Verify that motor controllers are equipped with properly sized
thermal protection.
6. Check that air has been purged from the system.
D. Measure and record upstream and downstream pressure of each piece of
equipment.
E. Measure and record upstream and downstream pressure of pressure-

reducing valves.
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F.

Check settings and operation of automatic temperature-control valves,
self-contained control valves, and pressure-reducing valves. Record
final settings.

1. Check settings and operation of each safety valve. Record
settings.

PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS

Adjust pumps to deliver total design flow.

1. Measure total water flow.
a Position valves for full flow through coils.
b. Measure flow by main flow meter, if installed.
c. If main flow meter is not installed, determine flow by pump

TDH or known equipment pressure drop.

2. Measure pump TDH as follows:
a. Measure discharge pressure directly at the pump outlet flange
or in discharge pipe prior to any valves.
b. Measure inlet pressure directly at the pump inlet flange or
in suction pipe prior to any valves or strainers.
c. Convert pressure to head and correct for differences in gauge
heights.

d. Verify pump impeller size by measuring the TDH with the
discharge valve closed. Note the point on manufacturer's pump
curve at zero flow, and verify that the pump has the intended
impeller size.

e. With valves open, read pump TDH. Adjust pump discharge valve
until design water flow 1is achieved. If excessive throttling
is required to achieve desired flow, recommend pump impellers
be trimmed to reduce excess throttling.

3. Monitor motor performance during procedures, and do not operate
motor in an overloaded condition.

Adjust flow-measuring devices 1installed in mains and branches to
design water flows.

1. Measure flow in main and branch pipes.
2. Adjust main and branch balance valves for design flow.
3. Re-measure each main and branch after all have been adjusted.

Adjust flow-measuring devices installed at terminals for each space to
design water flows.

1. Measure flow at terminals.

2. Adjust each terminal to design flow.

3. Re-measure each terminal after it is adjusted.

4. Position control valves to bypass the coil, and adjust the bypass
valve to maintain design flow.

5. Perform temperature tests after flows have been balanced.
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D. For systems with pressure-independent valves at terminals:
1. Measure differential pressure and verify that it is within
manufacturer's specified range.
2. Perform temperature tests after flows have been verified.
E. For systems without pressure-independent valves or flow-measuring

devices at terminals:

1. Measure and balance coils Dby either «coil pressure drop or
temperature method.
2. If balanced by coil pressure drop, perform temperature tests

after flows have been verified.

F. Verify final system conditions as follows:
1. Re-measure and confirm that total water flow is within design.
2. Re-measure final pumps' operating data, TDH, wvolts, amps, and

static profile.

3. Mark final settings.

G. Verify that memory stops have been set.

3.8 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
A. Balance systems with automatic two- and three-way control valves by

setting systems at maximum flow through heat-exchange terminals, and
proceed as specified above for hydronic systems.

B. Adjust the variable-flow hydronic system as follows:
1. Verify that the pressure-differential sensor(s) is located as
indicated.
2. Determine whether there is diversity in the system.
C. For systems with no flow diversity:
1. Adjust pumps to deliver total design flow.
a. Measure total water flow.
1) Position valves for full flow through coils.
2) Measure flow by main flow meter, if installed.
3) If main flow meter is not installed, determine flow by

pump TDH or known equipment pressure drop.

b. Measure pump TDH as follows:
1) Measure discharge pressure directly at the pump outlet
flange or in discharge pipe prior to any valves.
2) Measure inlet pressure directly at the pump inlet flange
or in suction pipe prior to any valves or strainers.
3) Convert pressure to head and correct for differences in

gauge heights.
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4) Verify pump impeller size by measuring the TDH with the
discharge valve closed. Note the point on manufacturer's
pump curve at zero flow, and verify that the pump has
the intended impeller size.

5) With wvalves open, read pump TDH. Adjust pump discharge
valve or speed until design water flow is achieved. If
excessive throttling 1is required to achieve desired
flow, recommend pump impellers be trimmed to reduce
excess throttling.

c. Monitor motor performance during procedures, and do not
operate motor in an overloaded condition.

2. Adjust flow-measuring devices installed in mains and branches to
design water flows.

a. Measure flow in main and branch pipes.

b. Adjust main and branch balance valves for design flow.

c. Re-measure each main and branch after all have been adjusted.
3. Adjust flow-measuring devices installed at terminals for each

space to design water flows.

a. Measure flow at terminals.
b. Adjust each terminal to design flow.
c. Re-measure each terminal after it is adjusted.
d. Position control valves to bypass the coil, and adjust the
bypass valve to maintain design flow.
e. Perform temperature tests after flows have been balanced.
4. For systems with pressure-independent valves at terminals:
a. Measure differential pressure and verify that it is within
manufacturer's specified range.
b. Perform temperature tests after flows have been verified.
5. For systems without pressure-independent valves or flow-measuring

devices at terminals:

a. Measure and balance coils by either coil pressure drop or
temperature method.
b. If balanced by coil pressure drop, perform temperature tests

after flows have been verified.

6. Prior to verifying final system conditions, determine the system
pressure-differential set point(s).

7. If the pump discharge valve was used to set total system flow
with variable-frequency controller at 60 Hz, at completion, open
discharge wvalve 100 percent, and allow variable-frequency

controller to control system differential-pressure set point.
Record pump data under both conditions.

8. Mark final settings and verify that all memory stops have been
set.

9. Verify final system conditions as follows:
a. Re-measure and confirm that total flow is within design.
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b. Re-measure final pumps' operating data, TDH, volts, amps,
speed, and static profile.
c. Mark final settings.
D. For systems with flow diversity:
1. Determine diversity factor.
2. Simulate system diversity by closing required number of control

valves, as approved by Architect.
3. Adjust pumps to deliver total design flow.

a. Measure total water flow.
1) Position valves for full flow through coils.
2) Measure flow by main flow meter, if installed.
3) If main flow meter is not installed, determine flow by

pump TDH or known equipment pressure drop.

b. Measure pump TDH as follows:

1) Measure discharge pressure directly at the pump outlet
flange or in discharge pipe prior to any valves.

2) Measure inlet pressure directly at the pump inlet flange
or in suction pipe prior to any valves or strainers.

3) Convert pressure to head and correct for differences in
gauge heights.

4) Verify pump impeller size by measuring the TDH with the

discharge valve closed. Note the point on manufacturer's
pump curve at zero flow, and verify that the pump has
the intended impeller size.

5) With wvalves open, read pump TDH. Adjust pump discharge
valve or speed until design water flow 1is achieved. If
excessive throttling 1s required to achieve desired
flow, recommend pump impellers be trimmed to reduce
excess throttling.

c. Monitor motor performance during procedures, and do not
operate motor in an overloaded condition.

4. Adjust flow-measuring devices installed in mains and branches to
design water flows.

a. Measure flow in main and branch pipes.

b. Adjust main and branch balance valves for design flow.

c. Re-measure each main and branch after all have been adjusted.
5. Adjust flow-measuring devices installed at terminals for each

space to design water flows.

a. Measure flow at terminals.

b. Adjust each terminal to design flow.

c. Re-measure each terminal after it is adjusted.

d. Position control valves to bypass the coil, and adjust the
bypass valve to maintain design flow.

e. Perform temperature tests after flows have been balanced.
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6. For systems with pressure-independent valves at terminals:

a. Measure differential pressure, and verify that it is within
manufacturer's specified range.
b. Perform temperature tests after flows have been verified.

7. For systems without pressure-independent valves or flow-measuring
devices at terminals:

a. Measure and balance coils by either coil pressure drop or
temperature method.

b. If balanced by coil pressure drop, perform temperature tests
after flows have been verified.

8. Open control valves that were shut. Close a sufficient number of
control valves that were previously open to maintain diversity,
and balance terminals that were just opened.

9. Prior to wverifying final system conditions, determine system
pressure-differential set point(s).

10. If the pump discharge valve was used to set total system flow
with variable-frequency controller at 60 Hz, at completion, open
discharge wvalve 100 percent, and allow variable-frequency
controller to control system differential-pressure set point.
Record pump data under both conditions.

11. Mark final settings and verify that memory stops have been set.

12. Verify final system conditions as follows:

a. Re-measure and confirm that total water flow 1s within
design.
b. Re-measure final pumps' operating data, TDH, volts, amps,
speed, and static profile.
c. Mark final settings.
3.9 PROCEDURES FOR HEAT-TRANSFER COILS
A. Measure, adjust, and record the following data for each electric

heating coil:

~N oUW N

Nameplate data.

Airflow.

Entering- and leaving-air temperature at full load.

Air pressure drop.

Voltage and amperage input of each phase at full load.
Calculated kilowatt at full load.

Fuse or circuit-breaker rating for overload protection.

3.10 DUCT LEAKAGE TESTS

A. Witness the duct leakage testing performed by Installer.

B. Verify that proper test methods are used and that leakage rates are
within specified limits.

C. Report deficiencies observed.
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3.11 PIPE LEAKAGE TESTS
A. Witness the pipe pressure testing performed by Installer.
B. Verify that proper test methods are used and that leakage rates are
within specified limits.
C. Report deficiencies observed.
3.12 UFAD PLENUM LEAKAGE TESTS
A. Witness the UFAD plenum pressure testing performed by Installer.
B. Verify that proper test methods are used and that leakage rates are
within specified limits.
C. Report deficiencies observed.
3.13 HVAC CONTROLS VERIFICATION
A. In conjunction with system balancing, perform the following:
1. Verify HVAC control system 1is operating within the design
limitations.
2. Confirm that the sequences of operation are in compliance with
Contract Documents.
3 Verify that controllers are calibrated and function as intended.
4 Verify that controller set points are as indicated.
5. Verify the operation of lockout or interlock systems.
6 Verify the operation of valve and damper actuators.
7 Verify that controlled devices are properly installed and
connected to correct controller.
8. Verify that controlled devices travel freely and are in position
indicated by controller: open, closed, or modulating.
9. Verify location and installation of sensors to ensure that they
sense only intended temperature, humidity, or pressure.
B. Reporting: Include a summary of verifications performed, remaining
deficiencies, and variations from indicated conditions.
3.14 TOLERANCES
A. Set HVAC system's airflow rates 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. Heating-Water Flow Rate: 0 to minus 10 percent.
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3.15 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 1list 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. Pump curves.
2. Fan curves.
3. Manufacturers' test data.
4. Field test reports prepared by system and equipment installers.
5. Other information relative to equipment performance, 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:

Title page.

Name and address of TAB firm.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB firm who certifies the report.

0. 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:

H O o JoUld WK

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:

Settings for outside-, return-, and exhaust-air dampers.
Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Fan drive settings including settings and percentage of
maximum pitch diameter.

0O Q0w
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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

END OF

and include the following:

Quantities of outside, supply, return, and exhaust airflows.
Water and steam flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

Position of balancing devices.

~N oUW N

ADDITIONAL TESTS

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.

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.

SECTION 230593
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SECTION 230713
DUCT INSULATION
PART 1 - GENERAL
1.1 SUMMARY
A. Section includes insulating the following duct services:
1. Indoor, concealed supply.
1.2 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: Include plans, elevations, sections, details, and
attachments to other work.
1. Detail application of protective shields, saddles, and inserts at
hangers for each type of insulation and hanger.
2. Detail insulation application at elbows, fittings, dampers,
specialties and flanges for each type of insulation.
3. Detail application of field-applied jackets.
4. Detail application at linkages of control devices.
C. Field quality-control reports.
1.3 QUALITY ASSURANCE
A. Surface-Burning Characteristics: For insulation and related materials,

as determined by testing identical products according to ASTM E84, by
a testing agency acceptable to authorities having Jurisdiction.
Factory label insulation and jacket materials and adhesive, mastic,
tapes, and cement material containers, with appropriate markings of

applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less,

and smoke-developed index of 50 or less.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in "Indoor Duct and Plenum Insulation
Schedule" articles for where insulating materials shall be applied.
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B. Products shall not contain asbestos, lead, mercury, Oor mercury
compounds .

C. Foam insulation materials shall not use CFC or HCFC blowing agents in

the manufacturing process.

2.2 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.

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

2.3 MASTICS AND COATINGS
A. Materials shall be compatible with insulation materials.
B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below

ambient services.

1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2,
Table 2, for insulation type and service conditions.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
C. Breather Mastic: Water based; suitable for indoor and outdoor use on

above ambient services.

1. Water-Vapor Permeance: ASTM E96, greater than 1.0 perm at
manufacturer's recommended dry film thickness

2. Service Temperature Range: Minus 20 to plus 180 deg F.

2.4 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied Jjacket
with acrylic adhesive, complying with ASTM C1136.

1. Width: 3 inches.

2. Thickness: 11.5 mils.

3. Adhesion: 90 ounces force/inch in width.

4. Elongation: 2 percent.

5. Tensile Strength: 40 1bf/inch in width.

6. 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 C1136.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.
Elongation: 2 percent.

Sw N

DUCT INSULATION 230713 -2



FAA WJHTCAA

Building 301 Cafeteria Renovation Project Date: FY26
5. Tensile Strength: 40 1lbf/inch in width.
6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
2.5 SECUREMENTS

A. Aluminum Bands: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-
14, 0.020 inch thick, 1/2 inch or 3/4 inch wide with wing seal or
closed seal.

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch wide,
stainless steel or Monel.

C. Wire: stainless steel or soft-annealed, galvanized steel.

PART 3 - EXECUTION

3.1 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation.
Remove materials that will adversely affect insulation application.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth,
straight, and even surfaces; free of voids throughout the length of
ducts and fittings.

B. Install insulation materials, vapor Dbarriers or retarders, and
thicknesses required for each item of duct 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 in either wet or dry state.

D. Install insulation with longitudinal seams at top and Dbottom of
horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams
staggered.

F. Keep insulation materials dry during application and finishing.

G. Install insulation with tight longitudinal seams and end joints. Bond
seams and Jjoints with adhesive recommended by insulation material
manufacturer.

H. Install insulation with least number of joints practical.

DUCT INSULATION 230713 -3



FAA WJHTCAA
Building 301 Cafeteria Renovation Project Date: FY26

I. 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 Jjoin
the insert. Seal insulation to insulation inserts with adhesive
or sealing compound recommended by insulation material
manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended

coverage rate and wet and dry film thicknesses.

K. Cut insulation in a manner to avoid compressing insulation more than
75 percent of its nominal thickness.

L. Finish installation with systems at operating conditions. Repair joint
separations and cracking due to thermal movement.

M. 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.

3.3 INSTALLATION OF MINERAL-FIBER INSULATION

A. Blanket Insulation 1Installation 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. For ducts and plenums with surface temperatures below ambient,

install a continuous unbroken vapor barrier.

B. Board 1Insulation 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. For ducts and plenums with surface temperatures below ambient,

install a continuous unbroken vapor barrier.
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3.4 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
A. Concealed, Supply-Air Duct and Plenum Insulation: Mineral-fiber
blanket or board, 1-1/2 inches thick and 0.75-1b/cu. ft. nominal
density.

END OF SECTION 230713
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SECTION 230719
HVAC PIPING INSULATION
PART 1 - GENERAL
1.1 SUMMARY
A. Section includes insulation for HVAC piping systems.
1.2 SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings: Include plans, elevations, sections, details, and
attachments to other work.
1. Detail application of protective shields, saddles, and inserts at

hangers for each type of insulation and hanger.

2. Detail attachment and covering of heat tracing inside insulation.

3. Detail insulation application at pipe expansion joints for each
type of insulation.

4. Detail insulation application at elbows, fittings, flanges,
valves, and specialties for each type of insulation.

5. Detail removable insulation at piping specialties.

6. Detail application of field-applied jackets.

7. Detail application at linkages of control devices.

C. Samples: For each type of insulation and Jjacket indicated. Identify

each Sample, describing product and intended use.

D. Qualification Data: For qualified Installer.

E. Material test reports.

F. Field quality-control reports.

1.3 QUALITY ASSURANCE

A. Surface-Burning Characteristics: For insulation and related materials,
as determined Dby testing identical products in accordance with
ASTM E84, by a testing agency acceptable to authorities having
jurisdiction. Factory 1label insulation and Jjacket materials and
adhesive, mastic, tapes, and cement material containers, with
appropriate markings of applicable testing agency.
1. Insulation Installed Indoors: Flame-spread index of 25 or less,

and smoke-developed index of 50 or less.
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1.4 COORDINATION
A. Coordinate clearance requirements with piping Installer for piping

insulation application. Before preparing piping Shop Drawings,
establish and maintain clearance requirements for installation of
insulation and field-applied Jjackets and finishes and for space
required for maintenance.

SCHEDULING

Schedule insulation application after pressure testing systems and,
where required, after installing and testing heat tracing. Insulation
application may begin on segments that have satisfactory test results.

Complete installation and concealment of plastic materials as rapidly
as possible in each area of construction.

- PRODUCTS

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General,"
"Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping
Insulation Schedule," and "Outdoor, Underground Piping Insulation
Schedule" articles for where insulating materials shall be applied.

Products shall not contain asbestos, lead, mercury, or mercury
compounds.

Products that come into contact with stainless steel shall have a
leachable chloride content of less than 50 ppm when tested in
accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel shall be
qualified as acceptable in accordance with ASTM C795.

Foam insulation materials shall not use CFC or HCFC blowing agents in
the manufacturing process.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass
with  annealed, rigid, hermetically sealed <cells. Comply with
ASTM C552.

1. Preformed Pipe Insulation without Jacket: Type II, Class 1,
without jacket.

2. Factory fabricate shapes in accordance with ASTM C450 and
ASTM C585.

Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a

thermosetting resin. Comply with ASTM C547.

1. Preformed Pipe 1Insulation: Type I, Grade A, without factory-
applied jacket.

2. 850 deg F.
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3. Factory fabricate shapes in accordance with ASTM C450 and

ASTM C585.
4. Factory-applied 3jacket requirements are specified in "Factory-

Applied Jackets"™ Article.

2.2 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.

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane
adhesive containing no flammable solvents, with a service temperature

range of minus 100 to plus 200 deg F.

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

2.3 MASTICS AND COATINGS
A. Materials shall be compatible with insulation materials.
B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-
ambient services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
C. Breather Mastic: Water based; suitable for indoor and outdoor use on
above-ambient services.
1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at
manufacturer's recommended dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
2.4 SEALANTS
A. Materials shall be as recommended by the insulation manufacturer and

shall be compatible with insulation materials.

B. Joint Sealants:
1. Permanently flexible, elastomeric sealant.
a. Service Temperature Range: Minus 150 to plus 250 deg F.
2.5 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket
with acrylic adhesive, complying with ASTM C1136.

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.
Elongation: 2 percent.

W N
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5. Tensile Strength: 40 1lbf/inch in width.
6. 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 C1136.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 lbf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

o U1 W N

2.6 SECUREMENTS
A. Bands: Aluminum, ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-
14, 0.020 inch thick, 1/2 inch or 3/4 inch wide with wing seal or

closed seal.

B. Staples: Outward-clinching insulation staples, nominal 3/4 inch wide,
stainless steel or Monel.

C. Wire: 0.062-inch soft-annealed, stainless steel.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean and dry surfaces to receive insulation. Remove materials that
will adversely affect insulation application.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth,
straight, and even surfaces; free of voids throughout the length of
piping, including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders,
jackets, and of thicknesses required for each item of pipe system, as
specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable
for the service. Install accessories that do not corrode, soften, or

otherwise attack insulation or jacket in either wet or dry state.

D. Install dinsulation with longitudinal seams at top and Dbottom of
horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams
staggered.
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F. Do not weld brackets, clips, or other attachment devices to piping,
fittings, and specialties.

G. Keep insulation materials dry during storage, application, and
finishing. Replace insulation materials that get wet.

H. Install insulation with tight longitudinal seams and end joints. Bond
seams and Jjoints with adhesive recommended by insulation material
manufacturer.

I. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations

in insulation at hangers, supports, anchors, and other projections
with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor
attachments.
2. For insulation application where vapor barriers are indicated,

extend insulation on anchor legs from point of attachment to
supported item to point of attachment to structure. Taper and
seal ends attached to structure with vapor-barrier mastic.

3. Install insert materials and 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 Jjacket material matching adjacent pipe
insulation. Install shields over Jjacket, 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.

1. Cover joints and seams with tape, in accordance with insulation
material manufacturer's written instructions, to maintain vapor
seal.

2. Where vapor barriers are indicated, apply vapor-barrier mastic on
seams and Jjoints and at ends adjacent to pipe flanges and
fittings.

L. Cut insulation in a manner to avoid compressing insulation more than

25 percent of its nominal thickness.

M. Finish installation with systems at operating conditions. Repair joint
separations and cracking due to thermal movement.

N. 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 in similar fashion to butt

joints.
3.3 PENETRATIONS
A. Insulation Installation at Interior Wall and Partition Penetrations
(That Are Not Fire Rated): Install insulation continuously through

walls and partitions.
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B.

Insulation Installation at Fire-Rated Wall and Partition Penetrations:
Install insulation continuously through penetrations of fire-rated
walls and partitions.

1. Comply with requirements in Section 078413 "Penetration
Firestopping" for firestopping and fire-resistive Jjoint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

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 1Installation on Fittings, Valves, Strainers, Flanges,
Mechanical Couplings, and Unions:

1. Install insulation over fittings, valves, strainers, flanges,
mechanical couplings, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise
indicated.

2. Insulate pipe elbows wusing preformed fitting insulation or
mitered fittings made from same material and density as that of
adjacent pipe insulation. Each piece shall be Dbutted tightly
against adjoining piece and bonded with adhesive. Fill Jjoints,
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 that
used for adjacent pipe. Cut sectional pipe insulation to fit.
Butt each section closely to the next and hold in place with tie
wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional
pipe insulation of same material, density, and thickness as that
used for adjacent pipe. Overlap adjoining pipe insulation by not
less than 2 times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and
including the bonnets, wvalve stuffing-box studs, bolts, and nuts.
Fill Jjoints, seams, and irregular surfaces with insulating
cement.

5. Insulate strainers using preformed fitting insulation or
sectional pipe insulation of same material, density, and
thickness as that used for adjacent pipe. Overlap adjoining pipe
insulation Dby not less than 2 times the thickness of pipe
insulation, or one pipe diameter, whichever 1is 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.
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Provide a removable reusable insulation cover. For below-ambient
services, provide a design that maintains vapor barrier.

6. Insulate flanges, mechanical couplings, and wunions wusing a
section of oversized preformed pipe insulation to fit. Overlap
adjoining pipe insulation by not less than 2 times the thickness
of pipe insulation, or one pipe diameter, whichever is thicker.
Stencil or label the outside insulation jacket of each union with
the word "union" matching size and color of pipe labels.

7. Cover segmented insulated surfaces with a layer of finishing
cement and coat with a mastic. Install vapor-barrier mastic for
below-ambient services and a breather mastic for above-ambient
services. Reinforce the mastic with reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

C. Insulate instrument connections for thermometers, pressure gages,
pressure temperature taps, test connections, flow meters, sensors,
switches, and transmitters on insulated pipes. Shape insulation at
these connections by tapering it to and around the connection with
insulating cement and finish with finishing cement, mastic, and
flashing sealant.

3.5 INSTALLATION OF CELLULAR-GLASS INSULATION
A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands, and
tighten bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end
joints, and protrusions with vapor-barrier mastic and Jjoint
sealant.

3. For insulation with factory-applied Jjackets on above-ambient
services, secure laps with outward-clinched staples at 6 inches
o.c.

4. For insulation with factory-applied Jjackets on Dbelow-ambient

services, do not staple longitudinal tabs. Instead, secure tabs
with additional adhesive, as recommended by insulation material
manufacturer, and seal with vapor-barrier mastic and flashing

sealant.
B. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe
flange.
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 cellular-glass block insulation of same thickness as
that of pipe 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:
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Install preformed sections of same material as that of straight
segments of pipe insulation when available. Secure according to
manufacturer's written instructions.

2. When preformed sections of insulation are not available, install
mitered sections of cellular-glass insulation. Secure insulation
materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve
body.

2. Arrange insulation to permit access to packing and to allow valve
operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation
application.

4. surface being insulated.

3.6 INSTALLATION OF MINERAL-FIBER INSULATION
A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire
or bands, and tighten Dbands without deforming insulation
materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end
joints, and protrusions with vapor-barrier mastic and Jjoint
sealant.

3. For insulation with factory-applied Jjackets on above-ambient
surfaces, secure laps with outward-clinched staples at 6 inches
o.c.

4. For insulation with factory-applied Jackets on below-ambient
surfaces, do not staple longitudinal tabs. Instead, secure tabs
with additional adhesive, as recommended by insulation material
manufacturer, and seal with vapor-barrier mastic and flashing
sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe
flange.

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 that of 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
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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 that of 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 QUALITY CONTROL
A. Tests and Inspections: Inspect pipe, fittings, strainers, and valves,

randomly selected by Architect, by removing field-applied insulation
in layers in reverse order of their installation.

B. All insulation applications will be considered defective if they do
not pass tests and inspections.

C. Prepare test and inspection reports.
3.8 PIPING INSULATION SCHEDULE, GENERAL
A. Insulation conductivity and thickness per pipe size shall comply with

schedules in this Section or with requirements of authorities having
jurisdiction, whichever is more stringent.

B. 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 1listed for a piping system, selection
from materials listed is Contractor's option.

3.9 INDOOR PIPING INSULATION SCHEDULE

A. Heating-Hot-Water Supply and Return, 200 Deg F and Below:

1. Insulation shall be one of the following:
a. Cellular Glass: 1-1/2 inches thick.

b. Mineral-Fiber, Preformed Pipe, Type I: 1 inch thick.

END OF SECTION 230719
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SECTION 232113

HYDRONIC PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes pipe and fitting materials, Joining methods, and
specialties for the following:

1. Hot water heating piping.
1.2 SUBMITTALS

A. Product Data: For each type of the following:
1. Piping and fittings.
2. Valves.
3. Hydronic specialties.

B. Welding certificates.

C. Qualification Data: For Installer.

D. Field quality-control test reports.

PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS
A. Hydronic piping components and installation shall Dbe capable of
withstanding the following minimum working pressure and temperature
unless otherwise indicated:
1. Hot-Water Heating Piping: 150 psig at 210 deg F.
2.2 COPPER TUBE AND FITTINGS

A. Drawn-Temper Copper Tubing: ASTM B 88, Type L (ASTM B 88M, Type B).
B. Annealed-Temper Copper Tubing: ASTM B 88, Type K (ASTM B 88M, Type A).
C. DWV Copper Tubing: ASTM B 306, Type DWV.

D. Wrought-Copper Fittings: ASME Bl6.22.
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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. Anvil International, Inc.
b. S. P. Fittings; a division of Star Pipe Products.
c. Victaulic Company of America.
E. Copper or Bronze Pressure-Seal Fittings:
1. Available Manufacturers: Subject to compliance with requirements,

a manufacturer offering products that may be incorporated into
the Work include, but not limited to, Stadler-Viega.

2. Housing: Copper.
3. O-Rings and Pipe Stops: EPDM.
4. Tools: Manufacturer's special tools.
5. Minimum 200-psig (1379-kPa) working-pressure rating at 250 deg F
(121 deg C).
F. Copper, Mechanically Formed Tee Option: For forming T-branch on copper

water tube.
1. Available Manufacturers: Subject to compliance with requirements,
a manufacturer offering products that may be incorporated into

the Work include, but not limited to, T-DRILL Industries, Inc.

G. Wrought-Copper Unions: ASME Bl6.22.

2.3 JOINING MATERIALS

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal
conditions of piping system contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm)
maximum thickness unless thickness or specific material 1is

indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-
bronze flanges.

b. Narrow-Face Type: For raised-face, Class 250, cast-iron and

steel flanges.

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise
indicated.
C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-

flushable flux according to ASTM B 813.

D. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus
alloys for Jjoining copper with copper; or BAg-1l, silver alloy for
joining copper with bronze or steel.

E. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding

materials appropriate for wall thickness and chemical analysis of
steel pipe being welded.
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F. Gasket Material: Thickness, material, and type suitable for fluid to
be handled and working temperatures and pressures.

2.4 DIELECTRIC FITTINGS

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

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

C. Dielectric Unions:
1. Factory-fabricated union assembly, for 250-psig (1725-kPa)

minimum working pressure at 180 deg F (82 deg C).
D. Dielectric Flanges:

1. Factory-fabricated companion-flange assembly, for 150- or 300-
psig (1035- or 2070-kPa) minimum working pressure as required to
suit system pressures.

E. Dielectric-Flange Kits:

1. Companion-flange assembly for field assembly. Include flanges,
full-face- or ring-type neoprene or phenolic gasket, phenolic or
polyethylene bolt sleeves, phenolic washers, and steel backing
washers.

2. Separate companion flanges and steel bolts and nuts shall have
150- or 300-psig (1035- or 2070-kPa) minimum working pressure
where required to suit system pressures.

F. Dielectric Couplings:

1. Galvanized-steel coupling with inert and noncorrosive
thermoplastic 1lining; threaded -ends; and 300-psig (2070-kPa)
minimum working pressure at 225 deg F (107 deg C).

G. Dielectric Nipples:

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:

2. Electroplated steel nipple with inert and noncorrosive,
thermoplastic lining; plain, threaded, or grooved ends; and 300-
psig (2070-kPa) minimum working pressure at 225 deg F (107
deg C).
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2.5 VALVES

A. Gate, Globe, Check, Ball, and Butterfly Valves: Comply with
requirements specified in Division 23 Section "General-Duty Valves for
HVAC Piping."

B. Automatic Temperature-Control Valves, Actuators, and Sensors: Comply
with requirements specified in Division 23 Section "Instrumentation
and Control for HVAC."

C. Bronze, Calibrated-Orifice, Balancing Valves:

1. Body: Bronze, ball or plug type with calibrated orifice or
venturi.

2. Ball: Brass or stainless steel.

3. Plug: Resin.

4. Seat: PTFE.

5. End Connections: Threaded or socket.

6. Pressure Gage Connections: Integral seals for portable
differential pressure meter.

7. Handle Style: Lever, with memory stop to retain set position.

8. CWP Rating: Minimum 125 psig (860 kPa).

9. Maximum Operating Temperature: 250 deg F (121 deg C).

D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:

1. Body: Cast-iron or steel body, ball, plug, or globe pattern with
calibrated orifice or venturi.

Ball: Brass or stainless steel.

Stem Seals: EPDM O-rings.

Disc: Glass and carbon-filled PTFE.

Seat: PTFE.

End Connections: Flanged or grooved.

Pressure Gage Connections: Integral seals for portable
differential pressure meter.

Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig (860 kPa).

10. Maximum Operating Temperature: 250 deg F (121 deg C).

~N oUW
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E. Diaphragm-Operated, Pressure-Reducing Valves:

Body: Bronze or brass.

Disc: Glass and carbon-filled PTFE.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPT.

Low inlet-pressure check valve.

Inlet Strainer: removable without system shutdown.

Valve Seat and Stem: Noncorrosive.

Valve Size, Capacity, and Operating Pressure: Selected to suit
system in which installed, with operating pressure and capacity
factory set and field adjustable.

O 00 J o U W -

F. Diaphragm-Operated Safety Valves:
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1. Body: Bronze or brass.
2. Disc: Glass and carbon-filled PTFE.
3. Seat: Brass.
4. Stem Seals: EPDM O-rings.
5. Diaphragm: EPT.
6. Wetted, Internal Work Parts: Brass and rubber.
7. Inlet Strainer: removable without system shutdown.
8. Valve Seat and Stem: Noncorrosive.
9. Valve Size, Capacity, and Operating Pressure: Comply with ASME
Boiler and Pressure Vessel Code: Section IV, and selected to

PART 3

suit system in which installed, with operating pressure and
capacity factory set and field adjustable.

- EXECUTION

PIPING APPLICATIONS

Heating hot water piping, aboveground, NPS 2 (DN 50) and smaller, may
be any of the following:

1. Type L (B), drawn-temper copper tubing, wrought-copper fittings,
and soldered, brazed or pressure-seal joints.

INSTALLATION OF PIPING

Drawing plans, schematics, and diagrams indicate general location and

arrangement of piping systems. 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. All
offsets, fittings, valves, and accessories required by these

specifications, but not specifically indicated or shown shall be
furnished and installed as required for system installation.

Install piping in concealed locations.

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 groups of pipes parallel to each other, spaced to permit
applying insulation and servicing of valves.
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J. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball
valve, and short NPS 3/4 (DN 20) threaded nipple with cap, at low
points in piping system mains and elsewhere as required for system

drainage.
K. Reduce pipe sizes using eccentric reducer fitting installed with level
side up.
L. Install valves according to manufacturer’s installation instructions.
M. Install wunions in piping, NPS 2 (DN 50) and smaller, adjacent to

valves, at final connections of equipment, and elsewhere as indicated.

N. Comply with requirements 1in Section 230553 "Identification for HVAC
Piping and Equipment" for identifying piping.

3.3 CUTTING, FITTING AND PATCHING
A. Perform all cutting and drilling of masonry, steel, wood or iron work
and all fitting necessary for the proper installation of all piping
systems.
B. No cutting or drilling of the structure, of any kind, shall be done
without first obtaining permission from the engineer. All cutting and

drilling shall be done under the supervision of the General Contractor
in strict accordance with instructions furnished by the engineer.

C. 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 workman skilled in
the trade affected (masonry, plastering, painting, etc.).

3.4 JOINTING METHODS
A. Threading: Threads shall be concentric with the outside of the pipe
and conform to ANSI B2.1. Apply an approved lubricant or threading
tape on male threads only and make joints full and tight. Cross-
threaded joints shall Dbe re-threaded and re-made. All burrs and

cuttings shall be removed and piping shall be reamed or filed out to
not less than the original diameter.

B. Welding:

1. All welds shall be of sound metal thoroughly fused to the base
metal at all points, free from cracks and reasonably free from
oxidation blow holes, and non-metallic inclusions. No fins or
weld metal shall project within the pipe; and should they occur,
they shall Dbe removed. All pipe beveling shall be done by
machine, where possible. The surface of all parts to be welded
shall be thoroughly cleaned free from paint, oil, rust, or scale
at the time of welding, except that a light coat of o0il may be
used to preserve the beveled surfaces from rust.
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2. All pipe and fittings shall be carefully aligned with adjacent
parts and this alignment must be preserved in a rigid manner
during the process of welding.

3. All welding shall be done 1in accordance with the welding
procedures of the National Certified Pipe Welding Bureau, or any
other approved procedure, conforming to the requirements of the
ASME Boiler and Pressure Vessel code or the ANSI Code for
Pressure Piping. No welder shall be employed on the work who has
not been fully qualified under the above specified procedure and
so certified by a member of a local chapter of the National
Certified Pipe Welding Bureau or similar locally recognized
testing authority.

4. Before any pipe welding is performed, the Contractor shall submit
a copy of his welding procedure specification, together with
proof of its qualification.

5. The Contractor may be required, at the Contractor's expense, to
cut test coupons to determine whether the welding is
satisfactory, and to reweld such test pieces in the line.

6. Each Contractor shall be responsible for the quality of welding
done by his organization and shall repair or replace any work in
accordance with these Specifications.

C. Brazing: Tubes and fittings shall Dbe cleaned bright, fluxed when
required, heated until the brazing alloy penetrates both the pipe and
connection and the connection is tight. Flux regquirements shall be in
strict accordance with manufacturer's recommendations. Brazing shall
be done in accordance with recommendations outlined in the American
Welding Society's "Brazing Manual."

D. Soft Soldering: Tubes and fittings shall be cleaned bright, fluxed,
heated until solder is drawn into the Jjoint by capillary attraction
and the Jjoint 1is tight. Soft solder composition shall be 95-5 tin-
antimony, Englelhard Corp. "Silvabrite 100" or equal, lead-free, ASTM
B-32. Flux requirements shall be in strict accordance with
manufacturer's recommendations.

E. Flanging: All flanges shall be made up with meeting faces in a plane
perpendicular to the axis of the pipe. Meeting flanges shall have
mating flange facings. All gaskets shall be evenly centered between
flange faces, with ring gaskets engaging fully wupon raised face
flanges. Use full faced gaskets for flat face flanges. Flanges shall
mate flush and true and bolts shall be tightened uniformly to draw
evenly and firmly upon the gasket. Bolting shall conform to ASTM A-
307, Grade B.

3.5 JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of
steel pipe.
B. Remove scale, slag, dirt, and debris from inside and outside of pipe

and fittings before assembly.

C. Soldered Joints: Apply ASTM B813, water-flushable flux, unless
otherwise indicated, to tube end. Construct Jjoints according to
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ASTM B828 or CDA's "Copper Tube Handbook," using lead-free solder
alloy complying with ASTM B32.

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

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

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

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

F. Flanged Joints: Select appropriate gasket material, size, type, and
thickness for service application. 1Install gaskets concentrically
positioned. Use suitable lubricants on bolt threads.

G. Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-
recommended tools and procedures, and brazed joints.

3.6 INSTALLATION OF DIELECTRIC FITTINGS

A. Install dielectric fittings in piping at connections of dissimilar
metal piping and tubing.

3.7 IDENTIFICATION
A. Identify system components. Comply with reqguirements for
identification materials and installation in Section 230553

"Identification for HVAC Piping and Equipment."

3.8 FIELD QUALITY CONTROL
A. Prepare hydronic piping according to ASME B31.9 and as follows:
1. Leave Jjoints, including welds, uninsulated and exposed for
examination during test.
2. Isolate equipment from piping. If a wvalve 1is wused to isolate

equipment, its closure shall be capable of sealing against test
pressure without damage to valve. 1Install blinds in flanged
joints to isolate egquipment.

B. Perform the following tests on hydronic piping:
1. Use ambient temperature water as a testing medium unless there is

risk of damage due to freezing. Another ligquid that is safe for
workers and compatible with piping may be used.
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2. While filling system, use vents installed at high points of
system to release air. Use drains installed at low points for
complete draining of test liquid.

3. Subject piping system to hydrostatic test pressure that is not
less than 1.5 times the system's working pressure. Test pressure
shall not exceed maximum pressure for any vessel, pump, valve, or
other component in system under test. Verify that stress due to
pressure at bottom of vertical runs does not exceed 90 percent of
specified minimum yield strength or 1.7 times the "SE" value in
Appendix A in ASME B31.9, "Building Services Piping."

4. After hydrostatic test pressure has been applied for at least 10
minutes, examine piping, Jjoints, and connections for leakage.
Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.

5. Prepare written report of testing.

C. Perform the following before operating the system:

1. Open manual valves fully.

2. Set makeup pressure-reducing valves for required system pressure.

3. Inspect air vents at high points of system and determine if all
are installed and operating freely (automatic type), or bleed air
completely (manual type).

4. Set temperature controls so all coils are calling for full flow.

5. Verify lubrication of motors and bearings.

END OF SECTION 232113
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PART 1

PART 2

SECTION 233113

METAL DUCTS

- GENERAL

SUMMARY

Section Includes:

1. Single-wall rectangular ducts and fittings.
2. Single-wall round ducts and fittings.

3. Sheet metal materials.

4. Sealants and gaskets.

5. Hangers and supports.

SUBMITTALS

Product Data: For each type of the following products:
1. Sealants and Gaskets.

Shop Drawings:

1. Fabrication, assembly, and installation, including plans,
elevations, sections, components, and attachments to other work.

2. Factory- and shop-fabricated ducts and fittings.

3. Duct layout indicating sizes, configuration, liner material, and

static-pressure classes.

Elevation of top of ducts.

Dimension of main duct runs from building grid lines.

Fittings.

Reinforcement and spacing.

Seam and joint construction.

Equipment installation based on equipment being used on Project.

0. Locations for duct accessories, including dampers, turning vanes,
and access doors and panels.

11. Hangers and supports, including methods for duct and building
attachment, and vibration isolation.

= O 0 ~J oy U

Field quality-control reports.

- PRODUCTS

PERFORMANCE REQUIREMENTS

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"
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and with performance requirements and design criteria indicated in
"Duct Schedule" Article.

B. Structural Performance: Duct hangers and supports shall withstand the
effects of gravity loads and stresses within limits and under
conditions described in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible".

C. Airstream Surfaces: Surfaces in contact with airstream shall comply
with requirements in ASHRAE 62.1.

D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 -
"Systems and Equipment,"™ and Section 7 - "Construction and System
Startup."

E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1,
Section 6.4.4 - "HVAC System Construction and Insulation."

F. Duct Dimensions: Unless otherwise indicated, all duct dimensions
indicated on Drawings are inside clear dimensions and do not include
insulation or duct wall thickness.

2.2 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.

1. Construct ducts of galvanized sheet steel unless otherwise
indicated.

B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 2-1,
"Rectangular Duct/Transverse 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."

1. For ducts with longest side less than 36 inches, select joint
types in accordance with Figure 2-1.
2. For ducts with longest side 36 inches or greater, use flange

joint connector Type T-22, T-24, T-24A, T-25a, or T-25b. Factory-
fabricated flanged duct connection system may be used if
submitted and approved by engineer of record.

C. Longitudinal Seams: Select seam types and fabricate in accordance with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Figure 2-2, "Rectangular Duct/Longitudinal Seams," 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."

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct
Construction: Select types and fabricate in accordance with SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible," Ch. 4,
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"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."

2.3 SINGLE-WALL ROUND DUCTS AND FITTINGS
A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and
Flexible Duct," Dbased on indicated static-pressure class unless

otherwise indicated.

1. Construct ducts of galvanized sheet steel unless otherwise
indicated.

B. Transverse Joints: Select Jjoint types and fabricate in accordance with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Figure 3-1, "Round Duct Transverse 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."

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter:
Flanged.

C. Longitudinal Seams: Select seam types and fabricate in accordance with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure
class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions 1in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

1. Fabricate round ducts larger than 90 inches in diameter with
butt-welded longitudinal seams.

D. Tees and Laterals: Select types and fabricate 1in accordance with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical
Tees," 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."

2.4 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 A653/A653M.

1. Galvanized Coating Designation: G60 (Z180).
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C. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes,
and bars; black and galvanized.

1. Where black- and galvanized-steel shapes and plates are used to
reinforce aluminum ducts, isolate the different metals with butyl
rubber, neoprene, or EPDM gasket materials.

D. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36
inches or less; 3/8-inch minimum diameter for lengths longer than 36
inches.

2.5 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 in accordance with 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.

Tape Width: 4 inches (102 mm) .

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive and negative.
Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F.

Substrate: Compatible with galvanized sheet steel (both PVC
coated and bare), stainless steel, or aluminum.

O 00 Jo U b WIN

C. Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and

negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC

coated and bare), stainless steel, or aluminum sheets.

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.

~N o Ul W N
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D. Flanged Joint Sealant: Comply with ASTM C920.

1. General: Single-component, acid-curing, silicone, elastomeric.
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2. Type: S.
3. Grade: NS.
4. Class: 25.
5. Use: O.
E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with

polyisobutylene plasticizer.
F. Round Duct Joint O-Ring Seals:
1. Seal shall provide maximum leakage class of 3 cfm/100 sg. ft. at

l-inch wg shall be rated for 10-inch wg static-pressure class,
positive or negative.

2. EPDM O-ring to seal 1in concave Dbead in coupling or fitting
spigot.
3. Double-lipped, EPDM O-ring seal, mechanically fastened to

factory-fabricated couplings and fitting spigots.

2.6 HANGERS AND SUPPORTS
A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and
nuts.
B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction

Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers
Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."

C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying
with ASTM A603.

D. Steel Cable End Connections: Galvanized-steel assemblies with
brackets, swivel, and bolts designed for duct hanger service; with an
automatic-locking and clamping device.

E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping
metal screws; compatible with duct materials.

F. Trapeze and Riser Supports:
1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and
plates.

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.
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B.

Install ducts 1in accordance with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" unless otherwise indicated.

Install ducts in maximum practical lengths with fewest possible
joints.

Install factory- or shop-fabricated fittings for changes in direction,
size, and shape and for branch connections.

Unless otherwise indicated, install ducts vertically and horizontally,
and parallel and perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and
other structural and permanent enclosure elements of building.

Install ducts with a clearance of 1 inch, plus allowance for
insulation thickness.

Route ducts to avoid passing through transformer wvaults and electrical
equipment rooms and enclosures.

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.

Install heating coils, cooling coils, air filters, dampers, and all
other duct-mounted accessories in air ducts where indicated on
Drawings.

Protect duct interiors from moisture, construction debris and dust,
and other foreign materials both before and after installation. Comply

with SMACNA's "IAQ Guidelines for Occupied Buildings Under
Construction," Appendix G, "Duct Cleanliness for New Construction
Guidelines."

Elbows: Use long-radius elbows wherever they fit.

1. Fabricate 90-degree rectangular mitered elbows to include turning
vanes.
2. Fabricate 90-degree round elbows with a minimum of three segments

for 12 inches smaller and a minimum of five segments for 14
inches and larger.

Branch Connections: Use lateral or conical branch connections.

DUCT SEALING

Seal ducts for duct static-pressure, seal classes, and leakage classes
specified in "Duct Schedule" Article in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible."
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3.3 HANGER AND SUPPORT INSTALLATION
A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and

Flexible," Chapter 5, "Hangers and Supports."

B. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards
- Metal and Flexible,"™ Table 5-1, "Rectangular Duct Hangers Minimum
Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for

maximum hanger spacing; install hangers and supports within 24 inches
of each elbow and within 48 inches of each branch intersection.

C. Install wupper attachments to structures. Select and size upper
attachments with pull-out, tension, and shear capacities appropriate
for supported loads and building materials where used.

3.4 CONNECTIONS

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and

Flexible" for branch, outlet and inlet, and terminal unit connections.

3.5 DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel except as otherwise
indicated and as follows:

1. Fabricate all ducts to achieve SMACNA pressure class, seal class,
and leakage class as indicated below.

B. Supply Ducts:
1. Ducts Connected to Variable-Air-Volume Terminal Units:
a. Pressure Class: Positive 2-inch wg.
b. Minimum SMACNA Seal Class: A.
2. Ducts Connected to Variable-Air-Volume Air-Handling Units
a. Pressure Class: Positive 3-inch wg.
b. Minimum SMACNA Seal Class: A.
C. Elbow Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 4-2, "Rectangular
Elbows."
a. Velocity 1500 fpm or Lower:
1) Radius Type RE 1 with minimum 1.5 radius-to-diameter
ratio.
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter

ratio and two vanes.
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3) Mitered Type RE 2 with wvanes complying with SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible,"
Figure 4-3, "Vanes and Vane Runners," and Figure 4-4,
"Vane Support in Elbows."

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 3-4, "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) Velocity 1500 fpm or lowerr: 1.5 radius-to-diameter
ratio and five segments for 90-degree elbow.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or
pleated.
D. Branch Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction

Standards - Metal and Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Conical spin in.

2. Round: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals,"
and Figure 3-6, "Conical Tees." Saddle taps are permitted in
existing duct.

a. Velocity 1000 fpm or Lower: 90-degree tap.
b. Velocity 1000 to 1500 fpm: Conical tap.
c. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 233113
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PART 1

PART 2

SECTION 233300

AIR DUCT ACCESSORIES

- GENERAL

SUMMARY

Section Includes:

Manual volume dampers.

Flange connectors.

Turning vanes.

Duct-mounted access doors.
Duct access panel assemblies.
Flexible connectors.

Duct accessory hardware.

~N oUW

SUBMITTALS
Product Data: For each type of product.

LEED Submittal:

1. Product Data for Prerequisite EQ 1: Documentation indicating that
units comply with ASHRAE 62.1-2004, Section 5 - "Systems and
Equipment."

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. Special fittings.
b. Manual volume damper installations.

Operation and maintenance data.

PRODUCTS

PERFORMANCE REQUIREMENTS
Comply with NFPA S90A and NFPA 90B.
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
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shall Dbe free of ©pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

2.2 MANUAL VOLUME DAMPERS
A. Standard, Steel, Manual Volume Dampers:
1. Performance:
a. Leakage Rating Class III: Leakage not exceeding 40 cfm/sqg.

ft. against l-inch wg differential static pressure.

2. Construction:

a. Linkage out of airstream.

b. Suitable for horizontal or vertical airflow applications.
3. Frames:

a Hat-shaped, 1l6-gauge thick, galvanized sheet steel.

b. Mitered and welded corners.

c. Flanges for attaching to walls and flangeless frames for
installing in ducts.

4. Blades:

Multiple or single blade.

Parallel- or opposed-blade design.
Stiffen damper blades for stability.
Galvanized steel; 16 gauge thick.

0O Q0 0w

5. Blade Axles: Galvanized steel, Stainless steel, or Nonferrous
metal.
6. Bearings:

a. Oil-impregnated bronze, Molded synthetic, or Stainless steel
sleeve.

b. Dampers mounted with vertical blades to have thrust bearing
at each end of every blade.

7. Tie Bars and Brackets: Galvanized steel.
8. Locking device to hold damper blades in a fixed position without

vibration.

B. Jackshaft:

=

Size: l-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.

C. Damper Hardware:
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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.
2.3 FLANGE CONNECTORS
A. Description: Add-on or roll-formed, factory fabricated, slide-on

transverse flange connectors, gaskets, and components.

B. Material: Galvanized steel.
C. Gauge and Shape: Match connecting ductwork.
2.4 TURNING VANES
A. Manufactured Turning Vanes for Metal Ducts: Curved Dblades of

galvanized sheet steel; support with bars perpendicular to blades set;
set into vane runners suitable for duct mounting.

B. General Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible"; Figure 4-3, "Vanes and Vane Runners,"
and Figure 4-4, "Vane Support in Elbows."

C. Vane Construction: Single wall for ducts up to 48 inches wide and
double wall for larger dimensions.

2.5 DUCT-MOUNTED ACCESS DOORS
A. Duct-Mounted Access Doors: Fabricate access panels in accordance with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible";
Figure 7-2 (7-2M), "Duct Access Doors and Panels," and Figure 7-3,

"Access Doors - 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-l-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.
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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.

2.6 FLEXIBLE CONNECTORS

A. Fire-Performance Characteristics: Adhesives, sealants, fabric
materials, and accessory materials shall have flame-spread index not
exceeding 25 and smoke-developed index not exceeding 50 when tested in
accordance with ASTM E84.

B. Airstream Surfaces: Surfaces 1in contact with the airstream shall
comply with requirements in ASHRAE 62.1.

C. Materials: Flame-retardant or noncombustible fabrics.
D. Coatings and Adhesives: Comply with UL 181, Class 1.

E. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2
inches wide attached to two 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.

F. Indoor System, Flexible Connector Fabric: Glass fabric double coated
with neoprene.

1. Minimum Weight: 26 oz./sqg. yd..
2. Tensile Strength: 480 1lbf/inch in the warp and 360 1lbf/inch in
the filling.

3. Service Temperature: Minus 40 to plus 200 deg F.
2.7 DUCT ACCESSORY HARDWARE
A. 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.
B. Adhesives: High strength, quick setting, neoprene based, waterproof,
and resistant to gasoline and grease.
2.8 MATERIALS

A. Galvanized Sheet Steel: Comply with ASTM A653/A653M.

1. Galvanized Coating Designation: G60.
2. Exposed-Surface Finish: Mill phosphatized.
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B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where
installed on galvanized sheet metal ducts.

C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36
inches or less; 3/8-inch minimum diameter for lengths longer than 36
inches.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install duct accessories 1in accordance with applicable details in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
metal ducts and in NAIMA AH116 for fibrous-glass ducts.

B. Install duct accessories of materials suited to duct materials; use
galvanized-steel accessories in galvanized-steel and fibrous-glass
ducts, stainless steel accessories 1in stainless steel ducts, and
aluminum accessories in aluminum ducts.

C. Install volume dampers at points on supply, return, and exhaust
systems where branches extend from larger ducts.

D. Set dampers to fully open position before testing, adjusting, and
balancing.
E. Install test holes at fan inlets and outlets and elsewhere as

indicated and as needed for testing and balancing.

F. Install duct access doors on sides of ducts to allow for inspecting,
adjusting, and maintaining accessories and equipment at the following
locations:

1. Downstream from manual volume dampers and equipment.

2. Upstream from turning vanes.

3. Control devices requiring inspection.
G. Install access doors with swing against duct static pressure.
H. Access Door Sizes:

1. One-Hand or Inspection Access: 8 by 5 inches.

2. Two-Hand Access: 12 by 6 inches.

3. Head and Hand Access: 18 by 10 inches.

4. Head and Shoulders Access: 21 by 14 inches.

I. Label access doors according to Section 230553 "Identification for
HVAC Piping and Equipment" to indicate the purpose of access door.

J. Install flexible connectors to connect ducts to equipment.
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K. Connect terminal units to supply ducts directly or with maximum 12-
inch lengths of flexible duct. Do not use flexible ducts to change
directions.
L. Install duct test holes where required for testing and balancing
purposes.
3.2 FIELD QUALITY CONTROL
A. Tests and Inspections:

1. Operate dampers to verify full range of movement.

2. Inspect locations of access doors, and verify that size and
location of access doors are adequate to perform required
operation.

3. Inspect turning wvanes for proper and secure installation, and

verify that vanes do not move or rattle.

END OF SECTION 233300
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PART 1

PART 2

SECTION 233346

FLEXIBLE DUCTS

- GENERAL

SUMMARY
Section Includes:

1. Insulated flexible ducts.

SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For flexible ducts.

1. Include plans showing locations and mounting and attachment
details.

- PRODUCTS

ASSEMBLY DESCRIPTION

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 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 Dbe free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test
Code FD 72-R1."

Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission
of Materials."

INSULATED FLEXIBLE DUCTS

Insulated, Flexible Duct: UL 181, Class 1, two-ply vinyl film
supported by helically wound, spring-steel wire; fibrous-glass

insulation; polyethylene vapor-barrier film.

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
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2. Maximum Air Velocity: 4000 fpm.
3. Temperature Range: Minus 10 to plus 160 deg F.
4. Insulation R-Value: R4.2.
2.3 FLEXIBLE DUCT CONNECTORS
A. Clamps: Stainless-steel band with cadmium-plated hex screw to tighten

band with a worm-gear action in sizes 3 through 18 inches, to suit
duct size.

B. Non-Clamp Connectors: Adhesive plus sheet metal screws.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install flexible ducts 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.

B. Install in indoor applications only. Flexible ductwork should not be
exposed to UV lighting.

C. Connect terminal units to supply ducts with maximum 12-inch lengths of
flexible duct. Do not use flexible ducts to change directions.

D. Connect diffusers to ducts with maximum 60-inch lengths of flexible
duct clamped or strapped in place.

E. Connect flexible ducts to metal ducts with draw bands.

F. Install duct test holes where required for testing and Dbalancing
purposes.

G. Installation:
1. Install ducts fully extended.

2. Do not bend ducts across sharp corners.

3. Bends of flexible ducting shall not exceed a minimum of one duct
diameter.

4. Avoid contact with metal fixtures, water 1lines, ©pipes, or
conduits.

5. Install flexible ducts in a direct line, without sags, twists, or
turns.

H. Supporting Flexible Ducts:
1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and

spaced a maximum of 48 inches apart. Maximum centerline sag
between supports shall not exceed 1/2 inch per 12 inches.
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2. Install extra supports at bends placed approximately one duct
diameter from center line of the bend.

3. Ducts may rest on ceiling Jjoists or truss supports. Spacing
between supports shall not exceed the maximum spacing per
manufacturer's written installation instructions.

4. Vertically installed ducts shall be stabilized by support straps

at a maximum of 72 inches o.c.

END OF SECTION 233346
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SECTION 238236
FINNED-TUBE RADIATION HEATERS
PART 1 - GENERAL
1.1 SUMMARY
A. Section includes hydronic finned-tube radiation heaters.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Include rated capacities, operating characteristics, furnished
specialties, and accessories.
B. Shop Drawings:
1. Include plans, elevations, sections, and details.
2. Include details of equipment assemblies. Indicate dimensions,

weights, loads, required clearances, method of field assembly,

components, and location and size of each field connection.

3. Include details and dimensions of custom-fabricated enclosures.
4. Indicate location and size of each field connection.
5. Indicate location and arrangement of piping valves and
specialties.
6. Indicate location and arrangement of integral controls.
7. Include enclosure joints, corner pieces, access doors, and other
accessories.
C. Samples: For each exposed product and for each color and texture
specified.
1.3 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
PART 2 - PRODUCTS
2.1 HOT-WATER FINNED-TUBE RADIATION HEATERS
A. Performance Ratings: Rate finned-tube radiation heaters according to

Hydronics Institute's "I=B=R Testing and Rating Standard for Finned-

Tube (Commercial) Radiation."
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B. Heating Elements: Copper tubing mechanically expanded into flanged
collars of evenly spaced aluminum fins resting on element supports.
One end of tube shall be belled.

1. Tube Diameter: Minimum of NPS 1.
2. Fin Size: 3.25 by 3.25 inches.
3. Fin Spacing: Minimum of 50 per foot.
C. Element Supports: Ball-bearing cradle type to permit longitudinal

movement on enclosure brackets.

D. Accessories: Filler sections, corners, relay sections, and splice
plates all matching the enclosure and grille finishes.

PART 3 - EXECUTION

3.1 FINNED-TUBE RADIATION HEATER INSTALLATION
A. Install units level and plumb.
B. Install enclosure continuously around corners, using outside and

inside corner fittings.

C. Join sections with splice plates and filler pieces to provide
continuous enclosure.

D. Install access doors for access to valves.
E. Install enclosure continuously from wall to wall.
F. Terminate enclosures with manufacturer's end caps except where

enclosures are indicated to extend to adjoining walls..
G. Install valves within reach of access door provided in enclosure.

H. Install air-seal gasket between wall and recessed flanges or front
cover of fully recessed unit.

I. Install piping within pedestals for freestanding units.
3.2 CONNECTIONS
A. Piping installation requirements are specified in Section 232113

”

"Hydronic Piping. Drawings indicate general arrangement of piping,
fittings, and specialties.

B. Connect hot-water finned-tube radiation heaters and components to
piping according to Section 232113 "Hydronic Piping."

1. Install shutoff valves on inlet and outlet.

C. Install control valves as drawings indicate.
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D. Install piping adjacent to finned-tube radiation heaters to allow
service and maintenance.

3.3 FIELD QUALITY CONTROL
A. Perform the following field 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.

B. Units will Dbe considered defective if they do not pass tests and
inspections.
C. Prepare test and inspection reports.

END OF SECTION 238236
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SECTION 28 31 70
INTERIOR FIRE ALARM SYSTEM, ADDRESSABLE
08/20
PART 1 - GENERAL
1.1 REFERENCES

The Contractor shall comply with the latest editions of the following
standards and codes:

NFPA 70 - National Electrical Code
e NFPA 72 - National Fire Alarm and Signaling Code
e NFPA 17 & 17A - Wet Chemical Fire Suppression
e NFPA 101 - Life Safety Code
e ADA Standards for Accessible Design
e Tocal and state building codes and regulations
1.2 SYSTEM DESCRIPTION
1.2.1 General
Provide a complete addressable fire alarm system including control
panels, initiating devices, notification appliances, wet chemical
suppression interface, manual actuators, fusible links, agent
cylinders, and associated wiring. The system shall be fully
operational, integrated with existing building fire alarm control units
(FACU), and compliant with ADA and all project requirements.
1.3 SUBMITTALS

1.3.1 Product Data

Submit manufacturer’s data for all devices, control panels, modules,
sensors, and wet chemical system components.

1.3.2 Shop Drawings

Provide detailed layout drawings showing all devices, wiring routes,
control panel locations, and integration points with existing systems.

1.3.3 Test Reports

Submit manufacturer’s certified test reports for all initiating and
notification devices.

1.3.4 Operation and Maintenance Instructions

Include instructions for FACU operation, device testing, and
maintenance procedures for all components.
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1.3.5 As-Built Drawings

Provide accurate as-built drawings showing all installed components,
connections, and devices.

1.4 QUALITY ASSURANCE
1.4.1 Installer Qualifications

Installation must be performed by a licensed fire alarm contractor
certified for addressable systems.

1.4.2 Supervisor Qualifications

The supervising technician shall have minimum 5 years of experience in
fire alarm installation and testing.

1.4.3 Fire Protection Engineer Qualifications

Design review and approval must be performed by a qualified fire
protection engineer (QFPE).

1.4.4 Coordination of Trades

Coordinate installation with plumbing, mechanical, electrical, and
architectural trades to avoid conflicts.

1.5 DELIVERY, STORAGE, AND HANDLING

Deliver all equipment in manufacturer’s packaging, store in a dry
environment, and handle to prevent damage.

1.6 PROJECT/SITE CONDITIONS

Verify power availability, conduit routes, and environmental conditions
before installation.

1.7 INSTRUCTION TO GOVERNMENT PERSONNEL

Provide on-site training for government personnel on system operation,
testing, and maintenance.

PART 2 - PRODUCTS

2.1 FIRE ALARM CONTROL UNIT (FACU)

2.1.1 Addressable Control Panel
Provide a UFGS-compliant addressable fire alarm control panel capable
of monitoring all initiating devices and controlling notification
devices.

2.1.2 Power Supplies and Batteries
Provide primary and secondary power sources per NFPA 72 requirements,

with battery backup sufficient for minimum 24 hours standby and 5
minutes alarm.
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2.1.3 Annunciators and Remote Panels

Install remote annunciators as required by the project drawings.
2.2 INITIATING DEVICES
2.2.1 Smoke Detectors

Provide addressable smoke detectors per manufacturer recommendations
and NFPA 72.

2.2.2 Heat Detectors

Install rate-of-rise or fixed temperature heat detectors as shown on
drawings.

2.2.3 Fusible Links

Install fusible links in wet chemical suppression system actuation
points.

2.2.4 Manual Actuators / Pull Stations

Provide ADA-compliant manual stations per NFPA 72 and project
requirements.

2.3 NOTIFICATION DEVICES
2.3.1 Audible Alarms
Install addressable horns or speakers as required for coverage.
2.3.2 Visual Alarms / Strobes
Install strobe devices in accordance with ADA visibility requirements.
2.3.3 Combination Devices
Provide audible/visual devices where required.
2.4 WET CHEMICAL SUPPRESSION INTERFACE
2.4.1 Agent Cylinders and Discharge Valves
Provide cylinders and valves per NFPA 17 standards.
2.4.2 Release Mechanism
Interface with FACU to ensure automatic activation.
2.4.3 Cables and Pulleys

Provide all mechanical linkages required for activation of fusible link
release mechanisms.

2.5 SYSTEM CONTROLS AND ACCESSORIES
2.5.1 Signal Modules

Addressable modules for supervisory signals, trouble signals, and
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2.5.

2.6

device monitoring.
2 Identification Signs

Install manual actuator and portable fire extinguisher signs in
accordance with NFPA 170 and project requirements.

MISCELLANEOUS MATERIALS

Conduit, wiring, supports, pipe sleeves, escutcheon plates, and
nameplates as required for complete installation.

PART 3 - EXECUTION

3.1

3.1.

INSTALLATION
1l Fire Alarm Control Panel Installation

Mount FACU per manufacturer instructions, providing proper clearance
and accessibility.

.2 Initiating Device Installation

Install detectors, fusible links, and manual stations at locations
shown on drawings.

.3 Notification Device Installation
Mount audible and visual devices per NFPA 72 coverage requirements.
.4 Wet Chemical System Interface

Connect agent cylinders, discharge valves, and release mechanisms to
FACU.

.5 Wiring, Conduit, and Supports

Install wiring in conduit with proper support, labeling, and separation
from power circuits.

.6 System Integration with Existing FACU

Coordinate with existing building fire alarm system for monitoring,
reporting, and signal routing.

.7 Identification Signage Installation

Install required signage per NFPA 170 and project drawings.
FIELD QUALITY CONTROL

.1 Testing of Devices and Circuits

Conduct point-to-point testing of each initiating and notification
device.

.2 Functional Testing of FACU
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Simulate alarms, supervisory, and trouble conditions to verify proper
response.
3.2.3 Test Reports

Submit comprehensive test reports for approval by the Contracting
Officer.

3.3 TRAINING

Provide on-site training for government personnel including operation,
testing, and maintenance of all system components.

3.4 CLOSEOUT
3.4.1 As-Built Drawings
Provide updated drawings with all installed devices and wiring.
3.4.2 System Acceptance
Verify proper system operation in all modes; obtain formal acceptance.
3.4.3 Punch List Completion

Complete all corrections and remove debris from work area.

-- End of Section --
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1. PURPOSE. These general specifications reflect the current technology
changes, incorporate the latest commercial standards and cover the minimum
requirements for electrical installations at the Federal Aviation Administration (FAA)
William J Hughes Technical Center for Advanced Aerospace (WJHTCAA)

2. DISTRIBUTION This specification applies to all ANG-E3 .

3. CANCELLATION None

4. BACKGROUND. The Center Operation Division (COD) is the authority
having jurisdiction for all the buildings and any electrical work performed at the

WIJHTCAA. All work shall comply with the rules, regulations and specifications set
forth.

5. SCOPE These general specifications reflect the current technology
changes, incorporate the latest commercial standards and cover the minimum
requirements for electrical installations at the FAA WJHTCAA. When the phrase
“Unless otherwise indicated” or similar wording appears on the drawings or in the
statement of work and refers exclusively to other FAA specifications, orders or
documents they will become applicable for those specific parts of the contract.
Otherwise, these specifications will be a part of any request for proposal, statement of
work or drawing. All equipment covered by this specification, applicable to the project,
is required to be submitted for government approval prior to purchase.

6. APPLICABLE DOCUMENTS The current issue of the following reference
documents in effect on the date of the invitation-for-bids or request for proposals form a
part of this specification. Where applicable, other documents will be incorporated in the
drawings or statement of work.

6.1 a. National Electrical Code NFPA 70 (NEC)

NFPA 70E

National Electrical Safety Code (NESC)

National Electrical Manufactures Associations (NEMA) Standards
Underwriters’ Laboratories (UL) Standards.

American National Standards Institute (ANSI)

International Organization for Standardization (ISO)

Life Safety Code NFPA 101

Safety Standards Act (40 U.S.C. 327)

FAA STD 019

FAA Order JO 6950.27 Power System Studies

FAA Order JO 3900.64, Air Traffic Organization Electrical Safety
Program

FAA Order 3900.67, Air Traffic Organization Hazardous Energy
Control/(Lockout/Tagout)

TrrEQ@ e oo o
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IEEE 1584

7.0  MATERIALS

a. The contractor shall supply/furnish all materials not specifically identified
as Government Furnished Materials in the invitation-for-bids or request for proposal and
all the material/equipment shall comply with all the requirements of the contract
documents. All material supplied by the contractor shall be new unless previously
authorized or specified.

b. All material or equipment remaining on the premises 30 days past the
completion date of the project shall be forfeited unless otherwise specifically permitted in
the contract.

8.0 INSTALLATION

a. Work requiring a temporary or permanent de-energizing of major
distribution equipment shall be scheduled in writing with the onsite FAA point of contact.
Only onsite FAA maintenance personnel or designee are authorized to energize or de-
energize equipment.

b. Work procedures shall include lock-out/tag-out procedures in accordance
with FAA order 3900.67
c. Burn permits required for applicable work.

9.0 TERMINOLOGY Words and passages indicating particular emphasis shall be
carefully noted:

a. “Furnish” means furnish only
b. “Install” means install only
C. “Provide” means furnish and install

10.0 MATERIALS AND EQUIPMENT FURNISHED BY OTHERS
a. All materials shall be entirely suitable for the application.
b. Install all electrical work in, or on, equipment furnished by others in
accordance with the equipment manufacturer’s instructions. Obtaining these
instructions shall be considered a part of these specifications.

11.0 NOISE LEVELS Select equipment with the minimum standard noise levels
satisfactory for each type of application, noise and vibration levels to be subject to the
approval of the FAA.

12.0 ENERGY CONSERVATION Select energy efficient products wherever possible.

13.0 DRAWINGS
a. Drawings are diagrammatic and indicate general arrangement of systems
required of the work to be performed.

ALL HARDCOPY VERSIONS OF THIS DOCUMENT ARE UNCONTROLLED.
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14.0

b. Do not scale drawings, use dimensions.

C. Obtain exact locations of equipment not specifically indicated.

d. Contractor shall provide as-built documentation, samples, manuals and
manufacturers warranties.

e. When required by the contract or at the direction of the contracting officer,

the contractor shall supply shop drawings for review.

SPECIFIC REQUIREMENTS

14.1 CONDUIT TYPES

a. Unless otherwise noted, electrical metallic tubing (EMT) shall be the
standard indoor type where not exposed to physical damage provide Rigid
Galvanized. Thin wall steel shall be unthreaded electrical tubing and furnished in
standard lengths.

b. Rigid Galvanized Steel (RGS) shall be the standard outdoor type above
grade. Use threaded fittings for rigid steel conduit. When installed underground,
or in corrosive areas, protect from corrosion by painting with bitumastic coating
or wrapping with corrosion inhibiting tape.

C. PVC schedules 40 and 80 shall be allowed for exterior direct burial
applications unless otherwise noted.

d. HDPE pipe to be used in boring applications.

b. Flexible metal conduit (Greenfield) and flexible metal tubing (Liquidtite)
shall be used in limited lengths not to exceed 6 only where permitted by the NEC
and connected to only one device unless otherwise noted.

c. Fittings for all EMT conduit 1/2” and larger shall be of the compression
type for all outdoor and indoor applications.
d. Where a conduit enters a box or other fitting, an insulated bushing or

adapter shall be provided to protect the wire from abrasion unless the design of
fitting is such as to provide equivalent protection.

e.

f. Minimum size conduits for power, lighting, and communication circuits
must be %4” unless otherwise noted.

g. All conduits must be supported within the first 2 feet when leaving a

junction box, pull box or panel board. All conduits for fire (red), security circuits
(blue) and communication (orange) wiring shall be identified and color coded.

All exposed conduits that carry conductors in excess of 600 volts ac must be
identified with lettering stating their voltage. All trapeze hangars must not exceed
a span of 8’ between support members. The minimum rod support for conduits
under 2” shall be 3/8”.All cantilever hangars shall not support a load of over 300
Ibs without an engineering review. All 400-cycle circuits shall be installed in
aluminum raceways.

h. All conduits installed or abandoned for future use shall have both ends
capped off and a pull string installed.

ALL HARDCOPY VERSIONS OF THIS DOCUMENT ARE UNCONTROLLED.
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142 CABLE TRAYS
a. Cable trays shall be constructed of steel that has been zinc-coated after
fabrication. Trays shall include splice and end plates, dropouts, and miscellaneous
hardware. Edges, fittings, and hardware shall be finished free from burrs and
sharp edges. Fittings shall have not less than load-carrying ability of straight tray
sections and shall have manufacturer's minimum standard radius.
b. Basket-Type Cable Trays wireway system, size and weight capacity as specified
on the drawings with maximum wire mesh spacing of 2 by 4 inch.

14.4 WIRES AND CABLES

a. All wires and cables are to be copper unless otherwise noted.

b. All branch and feeder wiring in conduit or cable assemblies shall be
copper, thermoplastic covered, insulated, 90-degree C. Type THHN/THWN, 600
volts rated unless otherwise specified. All wires must be stranded unless
otherwise indicated.

b. Where conductors connect directly to equipment, the insulation
temperature rating of the conductor shall meet or exceed the temperature rating of
the specific equipment terminals.

c. The smallest sized conductors permitted are:
1. Lighting and power branch circuits # 12 AWG
2. Control circuits # 14 AWG
3. Lighting fixtures (pig tails) # 16 AWG
4. Fire alarm systems # 14 AWG
5. Branch circuits rated 120/208 volts and longer than 100 feet from

the panel board shall be a minimum of # 10 AWG.
d. Direct burial wiring shall be Type UF or USE unless noted.
e. Equipment grounding conductors shall be insulated and colored green.
Isolated equipment grounding conductors shall be green with yellow stripes or
identifying bands of green/yellow tape. Identification shall be maintained at all
terminations and pull boxes,
f. Color code all service, feeder, branch, control, and signaling circuit
conductors. Color shall be green for grounding conductors and white for neutrals;
except where neutrals of more than one system are installed in same raceway or
box, other neutrals shall be white with a different colored (not green) stripe for
each. Color of ungrounded conductors in different voltage systems shall be as
follows:
208/120 volt, three-phase
(1) Phase A - black
(2) Phase B - red
(3) Phase C - blue

480/277 volt, three-phase
(1) Phase A - brown
(2) Phase B - orange

ALL HARDCOPY VERSIONS OF THIS DOCUMENT ARE UNCONTROLLED.
Check at http://plant.act.faa.gov/iso/ to verify that this is the correct version before use.
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(3) Phase C - yellow

120/240-volt, single phase: Black and red

g. Metal Clad Cable: Contractor must use type MC having a temperature
rating of 90 degree C, copper conductors, 600 volt insulation and an identified
insulated grounding conductor. Use connectors and terminations approved for
use with MC cable. MC cable runs shall be limited to runs of 10’ or less and
connected to only one device unless otherwise noted.

h. Unless otherwise indicated, all medium voltage cables rated 1000-69000
volts shall be single conductor shielded cables. Insulation must be typing
Ethylene-Propylene Rubber (EPR) and have a 133%. insulation level, extruded or
other approved semiconducting shield, a 5-mil minimum copper tape shield
wrapped helically with a minimum 12.5 percent overlap and a PVC Jacket. All
cables must be type MV 105 and be suitable for direct burial or installation in
underground ducts in dry or wet locations. All medium voltage conductors from
600-15,000V shall be rated for 15kV.

Final acceptance must depend upon the satisfactory performance of a NETA
certified very low frequency (VLF) test. No cable shall be energized until
recorded test data have been approved by the FAA. Reports shall be sealed by a
professional engineer and have a cover letter/sheet clearly marked with the
System name, Date, and the words "Final Test Report".

Individually wrap each cable with fireproof tape in manholes, handholes and
vaults per manufacture’s instructions/recommendations.

1. Pulling Cables in Ducts, Manholes and Utility Tunnels Submit a Pulling
Plan including calculations of pulling tension and side wall pressure anticipated,
and the maximum allowable pulling tension for each pull. Do not perform any
pull until Government reviews and approves the pulling plan.

14.5  WIRE CONNECTIONS

a. Connectors for wire # 10 AWG or smaller shall be “Ideal” type wing nut
with nylon jacket or the equivalent.

b. All connectors for conductors # 8 AWG or larger shall be compression
type. Other connection methods require prior approval.

c. Splices shall be made only in accessible junction boxes, outlet boxes, wire
ways, troughs and manholes.

d. Medium voltage splices or terminations are to be performed by personnel

with a minimum of five years of experience with a splicer/terminator certificate
issued by the manufacturer. Kits and terminations shall be approved by an FAA
representative and tested by a NETA certified company prior to energizing.
1. In manhole/duct systems utilize fully submersible deadbreak
separable connectors.
ii.  Indirect burial applications utilize either cold shrink or heat shrink
splice kit.
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iii.  Termination provide Class 1 terminations per IEEE 48.

146 PULL AND JUNCTION BOXES

a. All new 2” conduit runs installed under raised floors shall require an 18 x
18” x 6” minimum pull and / or junction box, unless otherwise indicated.

b. All new conduit runs larger than 17 shall be installed with a pull box every
100’ above grade and every 150’ below grade.

c. All pull, or junction, boxes shall be supported independent of the raceway
supports.

d. All pull boxes and junction boxes shall be sized a minimum of two times

the largest conduit for all power circuits with raceways larger than %" trade size.

149 CIRCUIT BREAKERS (low voltage)

a. All circuit breakers must be a molded case, bolted style with a fixed thermal
magnetic trip type mechanism or an electronic solid-state trip type if indicated.
b. Multipole Breakers provide common trip-type with single operating handle.
Breaker design shall be such that overload in one pole automatically causes all
poles to open. Maintain phase sequence throughout each panel so that any three
adjacent breaker poles are connected to Phases A, B, and C, respectively.

c. Circuit breakers for HVAC equipment having motors (group or individual)
shall be marked for use with HACR type and UL listed as HACR type.

14.10 PANELBOARDS

Ensure each panelboard, as a complete unit, has a short-circuit current rating
equal to or greater than the integrated equipment rating indicated, but in no case less than
10,000 amperes symmetrical. Provide panelboards with bolt-on circuit breakers only.
Where "space only" is indicated, make provisions for future installation of breakers.
Provide copper buses of the rating indicated, with main lugs or main circuit breaker.
Provide all panelboards for use on grounded ac systems with a separate grounding bus in
accordance with UL 67 bonded to the panelboard enclosure. Submit detail drawings and
manufacturer's standard product data for panelboards.

b. MDPs (Main Distribution Panels) are defined as the primary electrical
distribution assembly that receives power from the utility service or main power source
and distributes it to various downstream panels, circuits, and equipment within a facility.
MDPs must include: PMCS (see section 38) monitored meter on the main overcurrent
protection device (must be a PMCS remotely controllable circuit breaker, integrated
surge suppression (see section 25), and copper bus bars. An example MDP would be a
Square D I-Line or approved equivalent.

c. Exterior Installations — All Panelboards and MDPs when installed exterior
of a building must be NEMA 4X

14.11 SWITCHES
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a. Safety Switches are the heavy-duty type with enclosure, voltage, current
rating, number of poles, and fusing as indicated on the drawings. Ensure switch
construction is such that, when the switch handle in the "ON" position, the cover or door
cannot be opened. Cover release device is coinproof and so constructed that an external
tool is used to open the cover. Make provisions to lock the handle in the "OFF" position.
Ensure the switch is not capable of being locked in the "ON" position.

Fused switches must utilize Class R fuseholders and fuses, unless indicated otherwise.
Switches serving as motor-disconnect means shall be horsepower rated. Provide switches
in NEMA 1, enclosure per NEMA ICS 6. Provide complete set of fuses for each fusible
switch. Time-current characteristics curves of fuses serving motors or connected in
series with circuit breakers shall be coordinated for proper operation. Submit
coordination data for approval. Fuses must have voltage rating not less than circuit
voltage. Cartridge Fuses, Current Limiting Type (Class R) UL 198M, Class RK-1 time-
delay type. Associated fuse holders must be Class R only.

b. Toggle Switches single pole and three-way, totally enclosed with bodies
of thermoplastic or thermoset plastic and mounting strap with grounding screw. Handles
must be ivory thermoplastic. Wiring terminals shall be screw-type, side-wired. Contacts
must be silver-cadmium and contact arm must be one-piece copper alloy. Switches must
be rated quiet-type ac only, 120/277 volts, with current rating and number of poles
indicated.

c. Breakers Used as Switches for 120- and 277-Volt fixtures must be rated as
such and marked "SWD" in accordance with UL 489.

14.12 RECEPTACLES

a. Receptacles are to be UL 498, hard use (also designated heavy-duty),
grounding-type. Ratings and configurations as indicated on the drawings. Ivory
thermoplastic supported on a metal mounting strap. Screw-type, side-wired wiring
terminals or of the solderless pressure type having suitable conductor-release
arrangement. Grounding pole connected to mounting strap. Receptacles with engine
generator backup only (not on UPS) must be red in color. Receptacles with UPS backup
must be yellow in color.

b. Weatherproof Receptacles are to be UL listed for use in "wet locations."
Include cast metal box with gasketed, hinged, lockable and weatherproof while-in-use,
die-cast metal/aluminum cover plate.

c. Ground-Fault Circuit Interrupter Receptacles are to be UL 943, duplex
type for mounting in standard outlet box. Provide device capable of detecting current leak
of 6 milliamperes or greater and tripping per requirements of UL 943 for Class A ground-
fault circuit interrupter devices. Provide screw-type, side-wired wiring terminals or
pre-wired (pigtail) leads.

d. Arc Fault Circuit Interrupter shall meet and exceed Short Circuit Testing
and UL 1699A and UL 498 Safety standards
e. Isolated ground receptacles are to be orange in color.
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f. Interior cover plates shall comply with UL 514C; flush or oversized

design constructed of high impact thermoplastic material ivory in color. As a minimum,
each outlet/connector shall be labeled to identify source panel and branch circuit number.

15.

16.

17.

18.

INSTALLATION REQUIREMENTS

a. Furnish, install or provide all materials, equipment and accessories
required in the scope of work. Select and arrange to fit properly into the building.
C. Position and install all material and equipment to permit proper access for

the preventative maintenance or repairs which can then be accomplished with
minimum cost and effort.

d. Perform the installation in accordance with all the manufacture’s
instructions and recommendations. Such instructions and recommendations are
hereby made a part of these specifications.

e. If any departures from the contract documents are deemed necessary,
submit details of such departures and the reasons therefore to the FAA
representative or government designee for approval.

f. In all cases, specific details and instructions included in the contract
documents take precedence over these general specifications for electrical work.
g. Contractor must identify and list any conflicts found in the contract
documents.

LAYOUT AND COORDINATION

a. Layout all work from approved building lines and established benchmarks.
Verify and be responsible for the correctness of all measurements in connections
in the scope of work.

b. Examine the drawings of other trades where applicable and initiate
cooperation and coordination of the work with that of other trades.
c. Make reasonable modifications in the layout of the work, as directed by

the FAA representative, to prevent conflict with the work of other trades at no
cost to the contract sum.

d. No changes are to be made in the original design without written approval
by the FAA representative or government designee.

CUTTING AND PATCHING
Except where otherwise specified, provide cutting, patching and refinishing work
to match as close as possible to the existing conditions.

WIRING METHODS

a. Conceal conduit and wiring in all finished areas unless otherwise
indicated.

b. All wiring for emergency lighting and power for fire alarm systems must
be in metallic raceways.

c. Unless specifically indicated otherwise, multiwire branch circuits (two or
three phase conductors with a common neutral) must not be allowed. If
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19.

20.

21.

22.

permitted, each branch circuit must have a dedicated neutral one trade size larger
than that of the phase conductor and the dedicated equipment grounding and/or
isolated grounding conductors.

d. Use wiring pulling compound/lubricant in conduits for pulling #4 AWG
wire and larger.

e. The removal of any electrical item where indicated must include the
removal of associated unused wiring back to the panel board or the remaining
active device/junction box. The continuity of the remaining circuits must be
maintained.

f. Provide fire sealing at all electrical penetrations required for any conduit
wiring or cabling that pass through an area.
g. All control wiring to have mechanical protection.

AC and DC circuits shall not be installed in the same raceway.

Maintain a minimum distance of 6” between AC and DC

control circuits to minimize voltage spikes.

] All receptacles and switches shall be spec grade and a minimum of 20
amp rated unless otherwise noted.

PROTECTION OF WORK

a. Protect all conduits, fittings, panel boards, transformers and other
equipment before and during installation. Keep them clean.

b. Assume full responsibility for the cost of repairing or replacing any
damaged work or material caused by employees working under this contract.

WORKMANSHIP

a. Electrical equipment must be installed in a neat and workmanlike manner
in accordance with the latest and best practices of the trade.

b. Only workmen skilled in this type of work must be employed and utilized
by the contractor in the execution of this work.

c. Cross utilization of trades is permitted pending prior review and approval.

OPERATION OF SYSTEMS

a. Upon completion of work and tests, operate all systems installed, in all
parts, at the contractors’ expense for a sufficient length of time to demonstrate the
mode of operation and to determine whether the systems as a whole are in first
class working condition.

b. Provide personnel and experienced manufacturers representatives to assist
and instruct the FAA’s authorized employees fully in the operation, adjustment
and maintenance of systems and equipment installed under this contract.

IDENTIFICATION AND REFINISHING

a. Touch up any finishes marred during construction.

b. Identify each piece of electrical equipment as to the panel designation and
circuit number.
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c. Identify each newly installed branch circuit in panel directory. Panel
schedules are to be complete and typed.

d. Update directories for removed circuits.

e. Electrical equipment is to have Field Fabricated Nameplates. Provide

laminated plastic nameplates for each equipment enclosure, relay, switch, and device, as
specified or as indicated on the drawings. Each nameplate inscription identifies the
function and, when applicable, the position. Provide nameplates that are melamine
plastic, 0.125-inch thick, white with black center core and a matte finish surface with
square corners. Accurately align lettering and engrave into the core. Minimum size of
nameplates is 1 by 2.5 inches. Lettering is a minimum of 0.25-inch high normal block
style.

f. Cables installed in outdoor underground duct systems are to be labeled
with Polyethylene Cable Tags at the start, end and splice points. Provide tags of
polyethylene that have an average tensile strength of 4500 pounds per square inch, and
are 0.035-inch thick, non-corrosive non-conductive. Ensure tags are resistive to acids,
alkalis, organic solvents, salt water, and are distortion resistant to 300 degrees F. Provide
a one-piece nylon, self-locking tie at each end of the cable tag. Ensure ties have a
minimum loop tensile strength of 175 pounds. Provide cable tags with block letters,
numbers, and symbols 1 inch high on a yellow background. Ensure letters, numbers, and
symbols do not fall off or change positions regardless of the cable tags orientation. Install
cable tags over the fireproofing and position the tags so that they are clearly visible
without disturbing any cabling or wiring in the manholes and equipment.

23.  GROUNDING
a. Grounding shall comply with the NEC Article 250 as a minimum and
must, in specifically indicated equipment, follow the FAA design intent and must
be subject to the approval of the authority having jurisdiction.

b. Where applicable, the grounding electrode conductor must be bare or
insulated copper and shall be sized as shown in the contract documents.
c. Where applicable, an earth electrode system (counterpoise) must be

installed or added to as shown in accordance to details in the contract documents
and be connected by the exothermic welding method.

d. There shall be no interconnection between the equipment grounding
conductor and the neutral conductors except at the main service and any
separately derived sources.

T

g. All conduit networks and systems must require the installation of an
equipment-grounding conductor.

23.  LIGHTNING PROTECTION

a. All buildings are to be equipped with lightning protection. Lightning
protection systems are to be installed modified or otherwise worked on by a UL
Listed Lightning Protection Installer. Otherwise, provide documentation showing
that the installer is certified with a commercial third-party inspection company
whose sole work is lightning protection.
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24.

25.

b. Provide certification from a commercial third-party inspection company
whose sole work is lightning protection, stating that the lightning protection
system complies with NFPA 780 and AFI 32-1065. Third party inspection
company cannot be the system installer or the system designer. Alternatively,
provide a UL Lightning Protection Inspection Master Label Certificate for each
facility indicating compliance to NFPA 780 and AFI 32-1065. In either case, AFI
32-1065 takes precedence over NFPA 780, whether or not it is more stringent.

Power System Study

Power System Study to be performed in accordance to FAA Order JO 6950.27B
Power System Studies. Study to be performed and approved prior to the purchase
of electrical materials. Arc Flash labels to be applied to appropriate equipment
after commissioning.

SURGE PROTECTION

a. All electrical surge protection systems shall be installed in accordance
with FAA-STD 019.

b. For FAA owned transformers, proper protection shall be provided on the
secondary side of the transformer.

C. A fused surge arrestor provided with disconnect capability shall be
installed on the line (supply) side of the service as close as possible to the service
terminals.

d. Where transient suppression devices are installed in the electrical power
distribution system, they shall be installed in accordance with the manufacturer’s
instructions unless otherwise specified.

e. Surge Protective Device (SPD) must be parallel type surge protective
devices which comply with UL 1449 at panelboards. Provide surge protectors in a
NEMA 1 enclosure per NEMA ICS 6. Provide the following modes of protection:
FOR SINGLE PHASE AND THREE PHASE WYE CONNECTED SYSTEMS
Each phase to neutral ( L-N )

Neutral to ground ( N-G )

Phase to ground ( L-G )

FOR DELTA CONNECTIONS
Phase to phase ( L-L )
Phase to ground ( L-G )

Surge protective devices at the service entrance shall have a minimum surge
current rating of 80,000 amperes per mode minimum and downstream protectors
shall be rated 40,000 amperes per mode minimum. The maximum line to neutral
(L-N) Suppressed Voltage Rating (SVR) shall be:

500V for 208Y/120V, three phase system

900V for 480Y/277V, three phase system
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27.

The minimum MCOV (Maximum Continuous Operating Voltage) rating shall be:
300/150V for 208Y/120V, three phase system
600/320V for 480Y/277V, three phase system

TRANSFORMERS

a.

1l

1il.

b.

Dry Type Transformers to be used for applications 600V or less.

Ensure that general purpose dry-type transformers with windings 600 volts
or less are copper two-winding, 60 hertz, and self-cooled in accordance
with UL 506 and UL 1561. Ensure windings have a minimum of two 2-
1/2-percent taps above and below nominal voltage.

220 degrees C insulation system for transformers 15 kVA and greater,
with temperature rise not exceeding 115 degrees C under full-rated load in
maximum ambient of 40 degrees C.

180 degrees C insulation for transformers rated 10 kVA and less, with
temperature rise not exceeding 150 degrees C under full-rated load in
maximum ambient of 40 degrees C.

Cast Coil Transformers are to be utilized for indoor applications where the

primary voltage is over 600V.

C.

Oil filled transformers are to be utilized for indoor applications where the

primary voltage is over 600V.

1.

1l.

1il.

1v.

High voltage dead-front section contains the incoming line, insulated high-
voltage load-break connectors, bushing well inserts, load-break switch
handle(s), access to dry-well fuse canisters, dead-front surge arresters, tap
changer handle, connector parking stands with insulated standoff
bushings, protective caps, and ground pad.

Provide low-voltage compartment containing low-voltage bushings with
NEMA spade terminals, accessories, stainless steel or laser-etched
anodized aluminum diagrammatic transformer nameplate, and ground pad.
Accessories include drain valve with sampler device, fill plug, pressure
relief device, liquid level gage, pressure-vacuum gage, and dial type
thermometer with maximum temperature indicator.

Transformer FR3 Oil-insulated, two copper winding, 60 hertz, 65 degrees
C rise above a 30 degrees C average ambient, self-cooled type. Ensure tap
changer is an externally operated, manual type for changing tap setting
when the transformer is de-energized. Provide four 2.5 percent full
capacity taps, two above and two below rated primary voltage. Ensure tap
changers clearly indicate which tap setting is in use. Minimum tested
impedance cannot be less than 80 percent at 85 degrees C on Three-Phase
transformers.

Electrical tests (1) Perform resistance measurements through all bolted
connections with low-resistance ohmmeter. (2) Verify that the tap-changer
is set at specified ratio. (3) Verify proper secondary voltage phase-to-
phase, phase-to-neutral and rotation after energization and prior to
loading.
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28.

29.

30.

LIGHTING FIXTURES

a. All lighting fixture4s are to be LED fixture type unless otherwise noted.
All fixtures shall be of the types indicated on the drawings and specifications. All
applicable lighting fixtures shall have energy efficient ballasts, be UL approved
and bear the UL or an equivalent underwriters testing laboratory label.

b. Luminaires are to have a CCT of 3500 and CRI of 80 with a universal
voltage driver or ballast with a Class A sound rating THD less than 20%.
C. Recessed and Semi-recessed luminaires are to be independently supported

from the building structure by a minimum of two wires, straps or rods each.

SIGNAL/COMMUNICATION RACEWAYS
a. For installations in other than duct banks and cable trays, section
CONDUIT TYPES is also applicable for communication and signaling circuitry.

UNDERGROUND WIRING

a. Precase underground structures, provide precast concrete underground
structures manhole types as indicated, conforming to ASTM C857 and ASTM
C478. Top, walls, and bottom must consist of reinforced concrete. Walls and
bottom must be of monolithic concrete construction. Locate duct entrances and
windows near the corners of structures to facilitate cable racking. Covers must fit
the frames without undue play. Form steel and iron to shape and size with sharp
lines and angles. Castings must be free from warp and blow holes that may impair
strength or appearance. Exposed metal must have a smooth finish and sharp lines
and arises. Provide necessary lugs, rabbets, and brackets. Set pulling-in irons and
other built-in items in place before depositing concrete. Install a pulling-in iron in
the wall opposite each duct line entrance. Cable racks, including rack arms and
insulators, must be adequate to accommodate the cable. Concrete for precast work
must have a 28-day compressive strength of not less than 5000 psi.

Structure top, bottom, and wall must be of a uniform thickness of not less than 6
inches. Thin-walled knock-out panels for design or future duct bank entrances are
not permitted. Provide quantity, size, and location of duct bank entrance windows
as directed, and cast completely open by the precaster. Size of windows must
exceed the nominal duct bank envelope dimensions by at least 12 inches vertically
and horizontally to preclude in-field window modifications made necessary by
duct bank misalignment. However, the sides of precast windows must be a
minimum of 6 inches from the inside surface of adjacent walls, floors, or ceilings.
From the perimeter of precast window openings to have a keyed or inward flared
surface to provide a positive interlock with the mating duct bank envelope.
Provide welded wire fabric reinforcing through window openings for in-field
cutting and flaring into duct bank envelopes. Provide additional reinforcing steel
comprised of at least two No. 4 bars around window openings. Provide drain
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summits with a minimum of 12 inches in diameter and 4 inches deep for precast
structures.

Provide tongue-and-groove joints on mating edges of precast components.
Shiplap joints are not allowed. Design joints to firmly interlock adjoining
components and to provide waterproof junctions and adequate shear transfer. Seal
joints watertight using preformed plastic strip conforming to ASTM C990. Install
sealing material in strict accordance with the sealant manufacturer's printed
instructions. Provide waterproofing at conduit/duct entrances into structures, and
where access frame meets the top slab, provide continuous grout seal.

b. Manhole frame and covers, provide cast iron frames and covers for
manholes conforming to CID A-A-60005. Cast the words "ELECTRIC" or
"TELECOMMUNICATIONS" in the top face of power and telecommunications
manhole covers, respectively. Secure with at least one penta head bolt.

c. Cable supports, the wall bracket or stanchion must be 4 inches by
approximately 1 inch glass-reinforced nylon with recessed bolt mounting holes,
48 inches long (minimum) in manholes. Slots for mounting cable rack arms must
be spaced at 8-inch intervals. Cable rack arms must be glass reinforced nylon and
must be of the removable type. Rack arm length must be a minimum of 8§ inches
and a maximum of 12 inches.

d. Warning Tape, provide 6-inch-wide detectable warning tape to be installed
a minimum of 12” below grade above all new ductbank or direct buried cables.
e. Fireproofing Tape, provide tape composed of a flexible, conformable,

unsupported intumescent elastomer. Tape must be not less than .030 inch thick,
noncorrosive to cable sheath, self-extinguishing, noncombustible, adhesive-free,
and must not deteriorate when subjected to oil, water, gases, salt water, sewage,
and fungus.

f. Grounding

Duct banks provide a 1/0 AWG bare copper grounding conductor above medium-
voltage distribution duct banks. Bond bare copper grounding conductor to ground
rings (loops) in all manholes and to ground rings (loops) at all equipment slabs
(pads). Route grounding conductor into manholes with the duct bank (sleeving is
not required).

Underground, make grounding connections which are buried or otherwise
normally inaccessible, by exothermic weld or compression connector.

In Manholes, Loop a 4/0 AWG grounding conductor around the interior
perimeter, approximately 12 inches above finished floor. Secure the conductor to
the manhole walls at intervals not exceeding 36 inches. Connect the conductor to
the manhole grounding electrode with 4/0 AWG conductor. Connect all incoming
4/0 grounding conductors to the ground loop adjacent to the point of entry into the
manhole. Bond the ground loop to all cable shields, metal cable racks, and other
metal equipment with a minimum 6 AWG conductor.
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Grounding conductor, Provide bare grounding conductors, except where installed
in conduit with associated phase conductors. Ground cable sheaths, cable shields,
conduit, and equipment with No. 6 AWG. Ground other noncurrent-carrying
metal parts and equipment frames of metal-enclosed equipment. Ground metallic
frames and covers of handholes and pull boxes with a braided, copper ground
strap with equivalent ampacity of No. 6 AWG. Provide direct connections to the
grounding conductor with 600 v insulated, full-size conductor for each grounded
neutral of each feeder circuit, which is spliced within the manhole.

g. Duct bank, run conduit in straight lines except where a change of direction
is necessary. Provide numbers and sizes of ducts as indicated. Ducts must have a
continuous slope downward toward underground structures and away from
buildings, laid with a minimum slope of 3 inches per 100 feet. Depending on the
contour of the finished grade, the high point may be at a terminal, a manhole, or
between manholes. Provide ducts with end bells whenever duct lines terminate in
structures.

h. Conduit and duct without concrete encasement, Depths to top of the
conduit must be not less than 24 inches below finished grade. Provide not less
than 3 inches clearance from the conduit to each side of the trench. Grade bottom
of trench smooth; where rock, soft spots, or sharp-edged materials are
encountered, excavate the bottom for an additional 3 inches, fill and tamp level
with original bottom with sand or earth free from particles, that would be retained
on a 1/4-inch sieve. The first 6-inch layer of backfill cover must be sand
compacted as previously specified. The rest of the excavation must be backfilled
and compacted in 3-to-6-inch layers.

1. Duct encased in concrete, Construct underground duct lines of individual
conduits encased in concrete. Depths to top of the concrete envelope must be not
less than 24 inches below finished grade unless otherwise noted. Do not mix
different kinds of conduit in any one duct bank. Concrete encasement surrounding
the bank must be rectangular in cross-section and must provide at least 3 inches of
concrete cover for ducts. Separate conduits by a minimum concrete thickness of 3
inches. Before pouring concrete, anchor duct bank assemblies to prevent the
assemblies from floating during concrete pouring. Anchoring must be done by
driving reinforcing rods adjacent to duct spacer assemblies and attaching the rods
to the spacer assembly.

J- Cables in underground structures do not install cables utilizing the shortest
path between penetrations, but route along those walls providing the longest route
and the maximum spare cable lengths. Form cables to closely parallel walls, not
to interfere with duct entrances, and support brackets and cable insulators.
Support cable splices in underground structures by racks on each side of the
splice. Locate splices to prevent cyclic bending in the spliced sheath. Install
cables at middle and bottom of cable racks, leaving top space open for future
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31.

cables, except as otherwise indicated for existing installations. Provide one spare
three-insulator rack arm for each cable rack in each underground structure.

k. Concrete Pads, unless otherwise indicated, the slab must be at least 8
inches thick, reinforced with a 6 by 6 - W2.9 by W2.9 mesh, placed uniformly 4
inches from the top of the slab. Slab must be placed on a 6-inch thick, well-
compacted gravel base. Top of concrete slab must be approximately 4 inches
above finished grade with gradual slope for drainage. Edges above grade must
have 1/2-inch chamfer. Slab must be of adequate size to project at least 8 inches
beyond the equipment.

Stub up conduits, with bushings, 2 inches into cable wells in the concrete pad.
Coordinate dimensions of cable wells with transformer cable training areas.
L. Other Underground Enclosures, the use of precast polymer concrete and
fiberglass-reinforced polymer (FRP) products are acceptable where specified in
non-deliberate traffic areas. Within 20’ of a roadway or parking lot, the
enclosure/box must have an AASHTO H-20 traffic rating. Outside of that, the
enclosure is to meet ANSI/SCTE 77 Tier 8 rating.
Cast the words "ELECTRIC" or "TELECOMMUNICATIONS" in the top face of
power and telecommunications covers and secure with at least one penta head
bolt.
OVERHEAD TRANSMISSION AND DISTRIBUTION
a. Conductors

i.  If unspecified utilize 477 All Aluminum Conductor (AAC) bare.

ii.  Grounding Conductors provide soft drawn copper wire ground
conductors with a minimum No. 4 AWG. Provide PVC ground wire
protectors. Exothermic welded to copper-clad steel ground rods
conforming to UL 467 not less than 3/4-inch in diameter by 10-feet in
length.

iii.  Provide PVC riser shield containing a PVC back plate and PVC
extension shield, as indicated, and conforming to UL 6.

iv.  Unless otherwise indicated, install conductors in accordance with
manufacturer's approved tables of sags and tensions. Handle
conductors with care necessary to prevent nicking, kinking, gouging,
abrasions, sharp bends, cuts, flattening, or otherwise deforming or
weakening conductor or any damage to insulation or impairing its
conductivity. Remove damaged sections of conductor and splice
conductor. Provide conductors that are paid out with the free end of
conductors fixed and cable reels portable, except where terrain or
obstructions make this method unfeasible. Make the bend radius for
any insulated conductor, not less than the applicable NEMA
specification recommendation. Do not draw conductors over rough or
rocky ground, nor around sharp bends. When installed by machine
power, provide conductors that are drawn from a mounted reel through
stringing sheaves in straight lines clear of obstructions. Check the

ALL HARDCOPY VERSIONS OF THIS DOCUMENT ARE UNCONTROLLED.

Check at http://plant.act.faa.gov/iso/ to verify that this is the correct version before use.



Subject: General Specifications for Electrical Installations Page 18 of 12
TC-RD-6950-0120

initial sag and tension, in accordance with the manufacturer's approved
sag and tension charts, within an elapsed time after installation as
recommended by the manufacturer.

v.  Provide ties on pin insulators tight against conductor and insulator and
ends turned down flat against conductor so that no wire ends project.
Make aluminum connections to copper or other material using only
splices, connectors, lugs, or fittings designed for that specific purpose.
Keep a copy of manufacturer's instructions for applying these fittings
at job site for use of the inspector.

vi.  Give the FAA prior notice of the time schedule for stringing
conductors or cables serving overhead medium-voltage circuits. The
FAA reserves the right to witness the procedures used for ascertaining
that initial stringing sags and tensions are in compliance with
requirements for the applicable loading district and cable weight.

vii.  Perform in accordance with the manufacturer's recommendations and
include the following visual and mechanical inspections and electrical
tests, performed in accordance with NETA ATS.

viii.  Perform ground-impedance measurements utilizing the fall-of-
potential method. On systems consisting of interconnected ground
rods, perform tests after interconnections are complete. On systems
consisting of a single ground rod perform tests before any wire is
connected. Take measurements in normally dry weather, not less than
48 hours after rainfall. Use a portable ground testing megger in
accordance with manufacturer's instructions to test each ground or
group of grounds. Provide an instrument that is equipped with a meter
reading directly in ohms or fractions thereof to indicate the ground
value of the ground rod or grounding systems under test.

b. Insulators provide wet-process porcelain insulators which are radio
interference free.

a. Line post type insulators: NEMA/ANSI C29.7.
b. Spool insulators: ANSI C29.3.

c. Guy strain insulators: ANSI C29.4.

d. Pin insulators: ANSI C29.5.

c. Lightning Arresters IEEE C62.11, metal oxide, polymeric-housed, surge
arresters arranged for davit arm mounting. MCOV voltage rating must be 10kV. Arresters
must be Distribution class.

d. Cutouts are to be open type fused cutouts rated 300 amperes and 10,000
amperes symmetrical interrupting current at 8.3/15 kV gnd Y, conforming to IEEE
C37.42. Type K fuses conform to IEEE C37.42 with ampere ratings as indicated. Open
link type fuse cutouts are not acceptable.

e. Wood Poles machine trimmed by turning, Douglas Fir or Southern Yellow
Pine conforming to ATIS ANSI O5.1 and RUS Bull 345-67. Gain, bore and roof poles
before treatment. If additional gains are required subsequent to treatment, provide metal
gain plates. Pressure treat poles with pentachlorophenol, ammoniacal copper arsenate
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(ACA), chromated copper arsenate (CCA), except do not treat Douglas Fir poles with
CCA in accordance with AWPA C1 and AWPA C4 as referenced in RUS Bull 345-67.
Ensure the quality of each pole with "WQC" (wood quality control) brand on each piece,
or by an approved inspection agency report.

f. Crossarms Conform to RUS Bull 1728H-701. Pressure treat crossarms
with pentachlorophenol, chromated copper arsenate (CCA), or ammoniacal copper
arsenate (ACA). Provide treatment that conforms to AWPA C25. Provide solid wood,
distribution type crossarms, with a 1/4-inch 45 degree chamfer on all top edges. Provide
cross-sectional area minimum dimensions of 4-1/4 inches in height by 3-1/4 inches in
depth in accordance with IEEE C2 for Grade B construction. Provide crossarms that are
8-feet in length. Provide crossarms that are machined, chamfered, trimmed, and bored for
stud and bolt holes before pressure treatment. Provide factory drilling for pole and brace
mounting, for four pin and for four suspension insulators, except where otherwise
indicated or required. Provide required climbing space and wire clearances by drilling.
Provide crossarms that are straight and free of twists to within 1/10-inch per foot of
length. Provide bend or twist that is in one direction only. Provide braces with 38-inch
span for 8-foot crossarms.

g. Guy Strand High-strength, Class A or B, galvanized strand steel cable.
Provide guy strand that is 7/16-inch in diameter with a minimum breaking strength of
14,500 pounds. Provide guy terminations designed for use with the particular strand and
developing at least the ultimate breaking strength of the strand.

h. Anchors provide anchors that present holding area indicated on drawings
as a minimum.

1. Provide anchor rods that are triple thimble-eye, 3/4-inch diameter by
8-feet long. Provide anchors and anchor rods that are hot dip
galvanized.

ii.  Screw type anchors having a manufacturer's rating of not less than
12,000 pounds in loose to medium sand/clay soil, Class 6 and extra
heavy pipe rods conforming to ASTM A53/A53M, Schedule 80, and
couplings conforming to ASME B16.11.

J- Hardware: provide pole-line hot-dip galvanized hardware in accordance
with ASTM A153/A153M and ASTM A123/A123M. Provide steel hardware that
complies with ASTM A575 and ASTM A576. Provide washers for use under heads of
carriage-bolts, of the proper size to fit over square shanks of bolts. Use eye bolts, bolt
eyes, eyenuts, strain-load plates, lag screws, guy clamps, fasteners, hooks, shims, and
clevises wherever required to support and to protect poles, brackets, crossarms, guy
wires, and insulators.

33. SALVAGED MATERIAL
All material considered to be, or indicated to be, in the statement of work as
salvaged shall be delivered to building #206 during regular working hours for
processing at contractor’s expense.
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35.

37.

38.

SAFETY

a. Contractor to ensure compliance with all safety procedures and OSHA
regulations by their employees during the performance of any work.

b. Contractor to review government furnished self-inspection checklist and
comply with all applicable sections.

c. Contractor to provide adequate safety barricades, signs and signal lights
where applicable.

FIRE ALARM

a. The existing supervising station fire alarm system is a Honeywell Focal
Point system. There are three (3) fire alarm consoles, one located at the central
security station in building 301, one in the alternate security station in building
320, and one located at the fire house building 510. All new fire alarm work shall
function seamlessly with the existing system, both locally and remotely. The
existing focal point system and the existing fire alarms must be reprogrammed
and modified to accommodate any new devices. If an existing s3 system is being
modified, building floor plans along with new detector locations shall be
programmed into the focal point system. This work, along with associated testing
and commissioning, and updating of the center wide fire alarm inventory, must be
accomplished by a Honeywell/Gamewell/FCI engineered system distributer.
Furnish two (2) usb drives, each containing complete and updated digital copies
of the s3 program as well as system username and password. One usb drive must
be submitted to the government and the other must be left in the building fire
alarm panel.

POWER MONITORING AND CONTROL SYSTEM (PMCS)

1.1. The Vendor of the PMCS equipment package shall be DVL Incorporated, 115
Sinclair Road, Bristol PA 19007 and hereby designated the Critical Systems
Integrator (CSI). The CSI shall provide all major services required to ensure
complete coordination between major component vendors, electrical contractors,
COR and owner.

1.2. PMCS is made up of two systems, Power Quality System (PQS) Power Control
System (PCS)

1.2.1. Power Quality System (PQS) The Power Quality System (PQS) consists
of PowerLogic™ ION Enterprise™ software on a dedicated server running
Windows Server.

1.2.1.1.  Minimum intent to monitor building electrical meters, ATSs,
medium voltage breakers and as otherwise indicated in the project
design documents.

1.2.2. Power Control System (PCS) consists of GE Cimplicity Servers™ in
combination with GE PACSystem controllers. The GE PACSystem
controllers have been preprogrammed and tested to react to various outage
scenarios.
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1.2.2.1.  Minimum intent to control building main breaker, medium voltage
breakers and as otherwise indicated on the project design documents.

39.  BUILDING AUTOMATION SYSTEM (BAS)

1. The DDC control system existing throughout the Center is a Schneider
Ecostruxure System. Therefore, notwithstanding any other provision of the
contract, no other product will be accepted - all controllers and programming
shall be Schneider Ecostruxure System. The authorized local Schneider
Ecostruxure System representative is Tri-M Building Automation Systems
Corp., 206 Gale Lane, PO Box 69, Kennett Square, PA 19348, Phone (610)
444-1002, attn Mike May or Rob Koenig. The existing system communicates
with the main workstation located at the Central Utilities Plant (CUP).
Provide communication with the existing front end in the CUP for all new and
modified control work. New and modified work shall function seamlessly
with the existing system, both locally and remotely. All costs, including costs
for Andover/Tri-M work, shall be the contractor’s responsibility, and shall be
included as part of the contractor’s bid.

1.1. Regarding electrical equipment, minimum intent is to monitor generators
and as otherwise indicated in the project design documents.

40.  LIGHTING CONTROL SYSTEM

The lighting control system throughout the Center is a Lutron Lighting Control System
utilizing Lutron Quantum Vue Server and Lutron Quantum Modules. Server is located in
the B316 Job Shop. Lutron’s Authorized manufacturers representative is Amy
Whiteluke at Synergy Electrical Sales and can be reached at amyw(@ses95.com or

(610) 657-5610 for any questions about our system. ). Provide communication with the
existing front server in the B316 Job Shop for all new and modified control work. New
and modified work shall function seamlessly with the existing system, both locally and
remotely. All costs, including costs for Lutron integration, shall be the contractor’s
responsibility, and shall be included as part of the contractor’s bid.

. Lutron Network Configuration - All new Lutron installations must be connected to the
existing Lutron server through the Lutron network. Utilize the following standard
network equipment for installation:

(1) Fiber Switches - Black Box networking fiber switch LGB5128A-R2

(2) Media Convertors - Black Box Media Convertor LGC5150A with SFP

i. Multimode Fiber SFP Blackbox LFP411

i1 Singlemode Fiber SFP Blackbox LFP413

(2)Obtain next available IP address from Network Administrator
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	23 05 00 SF - COMMON WORK RESULTS FOR HVAC
	PART 1 -  GENERAL
	1.01 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. 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 2021.
	3. International Mechanical Code 2021.
	4. ASHRAE 90.1-2019.

	C. 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...

	1.02 SUMMARY
	A. This section includes General Provisions for HVAC/Mechanical work.
	B. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Dielectric fittings.
	3. Mechanical sleeve seals.
	4. Sleeves.
	5. Grout.
	6. Equipment installation requirements common to equipment sections.
	7. Painting and finishing.
	8. Supports and anchorages.


	1.03 DEFINITIONS
	A. 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.
	B. Exposed, Interior Installations: Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Concealed, Interior Installations: Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and chases.
	D. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.

	1.04 SUBMITTALS
	A. 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.
	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 perfo...
	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, spe...
	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 quantities, dimensions, connection locations and the like.  In all cases...
	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.

	B. Product Data: For the following:
	1. Transition fittings.
	2. Dielectric fittings.
	3. Mechanical sleeve seals.

	C. Welding certificates.
	D. 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 o...


	1.05 QUALITY ASSURANCE
	A. 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 warranti...
	B. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural Welding Code-Steel."
	C. 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.

	D. Electrical Characteristics for HVAC Equipment: Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appro...

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. 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.
	B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.07 COORDINATION
	A. 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.  Cooper...
	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 ...

	B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for HVAC installations.
	C. 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
	2.01 MANUFACTURERS
	A. In other Part 2 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.


	2.02 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.03 JOINING MATERIALS
	A. Refer to individual Division 23 piping Sections for special joining materials not listed below.
	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Solder Filler Metals: ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	D. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.04 DIELECTRIC FITTINGS
	A. Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material: Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum working pressure at 180 deg F (82 deg C).
	D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig (1035- or 2070-kPa) minimum working pressure as required to suit system pressures.
	E. Dielectric-Flange Kits: Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	1. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig (1035- or 2070-kPa) minimum working pressure where required to suit system pressures.

	F. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C).
	G. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C).

	2.05 MECHANICAL SLEEVE SEALS
	A. Description: Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.
	1. Sealing Elements: EPDM and/or NBR 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.  Include two for each sealing element.
	3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.06 SLEEVES
	A. Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) 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.


	2.07 GROUT
	A. 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 (34.5-MPa), 28-day compressive strength.
	3. Packaging: Premixed and factory packaged.



	PART 3 -  EXECUTION
	3.01 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.

	3.02 EXISTING IMPROVEMENTS
	A. Maintain in operating condition all active utilities, sewer, gutters and other drains, etc., encountered in the utility installation.  Repair to the satisfaction of the Architect and the Owner any surfaces or subsurface improvements damaged during ...
	B. Any obstructing utilities encountered in the course of this work, not shown on the drawings, nor evident during inspection prior to starting the work, shall be relocated as directed by the Architect.

	3.03 PROTECTION OF THE BUILDNG AND STORED EQUIPMENT
	A. 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 ...
	B. 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 c...

	3.04 DRAWINGS
	A. 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,...

	3.05 EQUIPMENT CONNECTIONS
	A. 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 h...

	3.06 TOOLS
	A. Furnish and install all special wrenches, valve handles, keys, or other special tools as necessary to dismantle or service any piece of equipment installed.  This shall include thermostat keys in the number directed by the Architect.

	3.07 PERMITS AND APPROVALS
	A. 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 furnishi...

	3.08 TEMPORARY UTILITIES
	A. Temporary utilities for water, gas, electricity, and heat shall be provided as indicated under the "General Requirements" of the Specifications.

	3.09 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 23 Sections specifying piping systems.
	B. Sleeves are not required for core-drilled holes.
	C. Permanent sleeves are not required for holes formed by removable PE sleeves.
	D. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 2 inches (50 mm) 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 (6.4-mm) 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 (DN 150).
	1) Seal space outside of sleeve fittings with grout.


	4. Except for underground wall penetrations, 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 92 00 Section "Joint Sealants" for materials and...

	E. 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 84 13 Section "Penetration Firestopping" for materials.
	F. Verify final equipment locations for roughing-in.
	G. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.10 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.


	3.11 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 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.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.12 PAINTING
	A. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.13 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 HVAC materials and equipment.
	C. Field Welding: Comply with AWS D1.1.

	3.14 GROUTING
	A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.

	3.15 INSTALLATION
	A. All equipment shall be installed at locations indicated.
	B. Assembly and installation of equipment shall be in strict accordance with manufacturer's installation instructions.
	C. Equipment shall be securely anchored in place.  Care shall be exercised to correctly orient equipment before securing in place.

	3.16 EQUIPMENT PADS AND GROUTING
	A. 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....
	B. 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 ½” bars on 9” centers, both ways.  Bars shall be approximately 3” below top of ...
	C. 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.
	D. In general, pads for equipment such as air handling units, pumps, etc., shall extend 6” beyond base dimensions.
	E. Where grouting is required, equipment shall be set to use by jack screws or 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 wedg...

	3.17 EQUIPMENT MOUNTING
	A. 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 flexibl...
	B. 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 prevent air leakage and to obtain quiet operation
	C. Where drivers are connected with couplings, the alignment shall be checked and the driver reconnected.  Couplings shall have tolerances as indicated by the manufacturer.
	D. 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 o...

	3.18 PLATFORMS AND SUPPORTING STANDS
	A. Each piece of equipment or apparatus mounted above the floor level shall be supported in accordance with the best recognized practice.
	B. Such supporting or mounting means shall be provided by each Contractor for all equipment furnished by him.
	C. Exercise extreme care that structural members of building are not overloaded by such equipment.
	D. All structural members of platforms, supporting stands, etc., shall be factory prime coated.
	E. Finish painting shall be the responsibility indicated under SECTION PAINTING, DIVISION FINISHES.

	3.19 FRAMING
	A. 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 ...

	3.20 CUTTING, FITTING AND PATCHING
	A. 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.
	B. 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 fu...
	C. 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 workmen skilled in the trade affected (masonry, plastering, pa...

	3.21 CLEANING, TESTING AND PREPARATION FOR START-UP
	A. All equipment shall be cleaned of all foreign material.
	B. All equipment shall be lubricated and placed in proper working order.  Drives on rotating equipment shall be checked for proper rotation and alignment.
	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.



	23 05 53 SF - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Stencils.
	5. Valve tags.
	6. Warning tags.


	1.03 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules: For each piping system to include in maintenance manuals.

	1.04 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.01 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 0.032-inch or Stainless steel, 0.025-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 ...
	4. Fasteners: Stainless-steel rivets or self-tapping screws.
	5. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Plastic Labels for Equipment:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Blue.
	4. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	6. Minimum Letter Size: 1/4 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 ...
	7. Fasteners: Stainless-steel rivets or self-tapping screws.
	8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	C. 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.
	D. 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 S...

	2.02 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: Red, White or Yellow.
	C. Background Color: Red or Yellow.
	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 ...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.03 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 partially or full cover 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.


	2.04 STENCILS
	A. Stencils: Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel and door labels, equipment labels, and similar operational instructions.
	1. Stencil Material: Fiberboard or metal.
	2. Stencil Paint:  Exterior, gloss, alkyd or acrylic enamel black unless otherwise indicated.  Paint may be in pressurized spray-can form.
	3. Identification Paint: Exterior, alkyd or acrylic enamel in colors according to ASME A13.1 unless otherwise indicated.


	2.05 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material: Brass, 0.032-inch or Stainless steel, 0.025-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners: Brass wire-link or beaded chain; or S-hook.

	B. 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 modulat...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.06 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 4 by 7 inches.
	2. Fasteners: Reinforced grommet, Brass grommet, and wire or string.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 -  EXECUTION
	3.01 EQUIPMENT, PIPING, AND DUCTWORK
	A. All main items of mechanical equipment shall be identified with signs made of laminated plastic with 1/8” or larger engraved letters.  Signs shall be securely attached by rustproof screws or some other permanent means.  Information on sign shall in...
	B. All painting of piping shall be the responsibility as specified under Section "Painting" of Division "Finishes".
	C. All exposed and accessible piping (above removable ceilings, etc.) above ¾” in diameter shall be identified as to function and direction of flow by means of manufactured pipe markers.

	3.02 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.03 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.04 PIPE LABEL INSTALLATION
	A. Piping Color-Coding: Painting of piping is specified in Division 09 Section "Interior Painting High-Performance Coatings."
	B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or rectangles , complying with ASME (ANSI) A13.1, on each pipin...
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 25 feet (7.6 m) along each run.  Reduce intervals to 15 feet (4.9 m) <Insert dimension> in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.05 DUCT LABEL INSTALLATION
	A. Install plastic-laminated or self-adhesive duct labels with permanent adhesive on air ducts.
	B. Stenciled Duct Label Option: Stenciled labels, showing service and flow direction, may be provided instead of plastic-laminated duct labels, at Installer's option, if lettering larger than 1 inch high is needed for proper identification because of ...
	C. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 25 feet in each space where ducts are exposed or concealed by removable ceiling system.

	3.06 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and HVAC terminal devices and similar roug...
	B. Valve-Tag Application Schedule: Tag valves 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. Chilled Water: 2 inches, round or square.
	b. Hot Water: 2 inches, round or square.



	3.07 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	23 05 93 SF - Testing, Adjusting, and Balancing for HVAC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Testing, Adjusting, and Balancing of Air Systems:
	a. Variable-air-volume systems.

	2. Testing, Adjusting, and Balancing of Hydronic Piping Systems:
	a. Variable-flow hydronic systems.

	3. HVAC equipment quantitative-performance settings.
	4. Verifying that automatic control devices are functioning properly.
	5. Reporting results of activities and procedures specified in this Section.


	1.2 SUBMITTALS
	A. Strategies and Procedures Plan: Within 30 days from Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in Part 3 "Preparation" Article.  Include a complete set of report forms intended for use on this Pro...
	B. Certified TAB Reports:  Submit prepared reports, as specified in this Section, on approved forms certified by TAB firm.
	C. Warranties specified in this Section.

	1.3 QUALITY ASSURANCE
	A. TAB Firm Qualifications:  Engage a TAB firm certified by AABC, NEBB or TABB.
	B. 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.

	C. 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 SM...
	D. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2019, Section 7.2.2 - "Air Balancing."
	E. ASHRAE/IESNA 90.1-2019 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2019, Section 6.7.2.3 - "System Balancing."

	1.4 FIELD CONDITIONS
	A. 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.

	1.5 COORDINATION
	A. 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.
	B. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	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...

	B. Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for...
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data, including HVAC system descriptions, statements of design assumptions for environmental conditions and systems output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine ceiling plenums used for HVAC to verify that they are properly separated from adjacent areas and sealed.
	F. Examine equipment performance data.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance. To calculate system effects for air systems, use tables and charts fou...

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are clean, and equipment with functioning controls is ready for operation.
	J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning.
	K. Examine temporary and permanent strainers. Verify that temporary strainer screens used during system cleaning and flushing have been removed and permanent strainer baskets are installed and clean.
	L. Examine control valves for proper installation for their intended function of isolating, throttling, diverting, or mixing fluid flows.
	M. Examine finned tube radiators for correct piping connections and for clean and straight fins.
	N. Examine operating safety interlocks and controls on HVAC equipment.
	O. Examine control dampers for proper installation for their intended function of isolating, throttling, diverting, or mixing air flows.
	P. 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.
	Q. 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.  This includes dampers in multizone units, mixing boxes, and variable-air-volume terminals.
	4. Automatic modulating and shutoff valves, including two-way valves and three-way mixing and diverting valves, are properly connected.
	5. Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and cold walls.
	6. Sensors are located to sense only the intended conditions.
	7. Sequence of operation for control modes is according to the Contract Documents.
	8. Controller set points are set at indicated values.
	9. Interlocked systems are operating.


	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	a. Permanent electrical power wiring is complete.
	b. Hydronic systems are filled, clean, and free of air.
	c. Automatic temperature-control systems are operational.
	d. Equipment and duct access doors are securely closed.
	e. Balance, smoke, and fire dampers are open.
	f. Isolating and balancing valves are open and control valves are operational.
	g. Ceilings are installed in critical areas where air-pattern adjustments are required and access to balancing devices is provided.
	h. Windows and doors can be closed so indicated conditions for system operations can be met.


	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. 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 ...
	B. 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 material...
	C. 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 s...

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. 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.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct airflow measurements.
	E. 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.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling unit components.
	L. Check for proper sealing of air duct system.

	3.5 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
	A. Adjust the variable-air-volume systems as follows:
	1. Verify that the system static pressure sensor is located two-thirds of the distance down the duct from the fan discharge.
	2. Verify that the system is under static pressure control.
	3. Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet static pressure, and adjust system static pressure control set point so the entering static pressure for the critical terminal unit is not less than the sum of ...
	4. Calibrate and balance each terminal unit for maximum and minimum design airflow as follows:
	a. Adjust controls so that terminal is calling for maximum airflow. Some controllers require starting with minimum airflow. Verify calibration procedure for specific project.
	b. Measure airflow and adjust calibration factor as required for design maximum airflow. Record calibration factor.
	c. When maximum airflow is correct, balance the air outlets downstream from terminal units.
	d. Adjust controls so that terminal is calling for minimum airflow.
	e. Measure airflow and adjust calibration factor as required for design minimum airflow. Record calibration factor. If no minimum calibration is available, note any deviation from design airflow.
	f. On constant volume terminals, in critical areas where room pressure is to be maintained, verify that the airflow remains constant over the full range of full cooling to full heating. Note any deviation from design airflow or room pressure.

	5. After terminals have been calibrated and balanced, test and adjust system for total airflow. Adjust fans to deliver total design airflows within the maximum allowable fan speed listed by fan manufacturer.
	a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum outdoor-air conditions.
	b. Set terminals for maximum airflow. If system design includes diversity, adjust terminals for maximum and minimum airflow, so that connected total matches fan selection and simulates actual load in the building.
	c. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If necessary, perform multiple Pitot-tube traverses close to the fan and prior to any outlets, to obtain total airflow.
	d. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil traverse may be acceptable.

	6. Measure fan static pressures as follows:
	a. Measure static pressure directly at the fan outlet or through the flexible connection.
	b. Measure static pressure directly at the fan inlet or through the flexible connection.
	c. Measure static pressure across each component that makes up the air-handling system.
	d. Report any artificial loading of filters at the time static pressures are measured.

	7. Set final return and outside airflow to the fan while operating at maximum return airflow and minimum outdoor airflow.
	a. Balance the return-air ducts and inlets.
	b. Verify that terminal units are meeting design airflow under system maximum flow.

	8. Re-measure the inlet static pressure at the most critical terminal unit, and adjust the system static pressure set point to the most energy-efficient set point to maintain the optimum system static pressure. Record set point and give to controls Co...
	9. Verify final system conditions as follows:
	a. Re-measure and confirm that minimum outdoor, return, and relief airflows are within design. Readjust to match design if necessary.
	b. Re-measure and confirm that total airflow is within design.
	c. Re-measure final fan operating data, speed, volts, amps, and static profile.
	d. Mark final settings.
	e. Test system in economizer mode. Verify proper operation and adjust if necessary. Measure and record all operating data.
	f. Verify tracking between supply and return fans.



	3.6 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports for pumps, coils, and other equipment. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and equipment flow rates with pump design flow rate.
	B. Prepare schematic diagrams of systems' Record drawings piping layouts.
	C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:
	1. Check expansion tank for proper setting.
	2. Check highest vent for adequate pressure.
	3. Check flow-control valves for proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor controllers.
	5. Verify that motor controllers are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.

	D. Measure and record upstream and downstream pressure of each piece of equipment.
	E. Measure and record upstream and downstream pressure of pressure-reducing valves.
	F. Check settings and operation of automatic temperature-control valves, self-contained control valves, and pressure-reducing valves. Record final settings.
	1. Check settings and operation of each safety valve. Record settings.


	3.7 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Adjust pumps to deliver total design flow.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or known equipment pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gauge heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow, and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved. If excessive throttling is required to achieve desired flow, recommend pump impellers be trimmed to reduce excess throttling.

	3. Monitor motor performance during procedures, and do not operate motor in an overloaded condition.

	B. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	C. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	D. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	E. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	F. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	G. Verify that memory stops have been set.

	3.8 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange terminals, and proceed as specified above for hydronic systems.
	B. Adjust the variable-flow hydronic system as follows:
	1. Verify that the pressure-differential sensor(s) is located as indicated.
	2. Determine whether there is diversity in the system.

	C. For systems with no flow diversity:
	1. Adjust pumps to deliver total design flow.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or known equipment pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gauge heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow, and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve or speed until design water flow is achieved. If excessive throttling is required to achieve desired flow, recommend pump impellers be trimmed to reduce excess throttling.

	c. Monitor motor performance during procedures, and do not operate motor in an overloaded condition.

	2. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	3. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	4. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	5. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	6. Prior to verifying final system conditions, determine the system pressure-differential set point(s).
	7. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion, open discharge valve 100 percent, and allow variable-frequency controller to control system differential-pressure set point. R...
	8. Mark final settings and verify that all memory stops have been set.
	9. Verify final system conditions as follows:
	a. Re-measure and confirm that total flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, speed, and static profile.
	c. Mark final settings.


	D. For systems with flow diversity:
	1. Determine diversity factor.
	2. Simulate system diversity by closing required number of control valves, as approved by Architect.
	3. Adjust pumps to deliver total design flow.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or known equipment pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gauge heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow, and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve or speed until design water flow is achieved. If excessive throttling is required to achieve desired flow, recommend pump impellers be trimmed to reduce excess throttling.

	c. Monitor motor performance during procedures, and do not operate motor in an overloaded condition.

	4. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	5. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	6. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure, and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	7. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	8. Open control valves that were shut. Close a sufficient number of control valves that were previously open to maintain diversity, and balance terminals that were just opened.
	9. Prior to verifying final system conditions, determine system pressure-differential set point(s).
	10. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion, open discharge valve 100 percent, and allow variable-frequency controller to control system differential-pressure set point. ...
	11. Mark final settings and verify that memory stops have been set.
	12. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, speed, and static profile.
	c. Mark final settings.



	3.9 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each electric heating coil:
	1. Nameplate data.
	2. Airflow.
	3. Entering- and leaving-air temperature at full load.
	4. Air pressure drop.
	5. Voltage and amperage input of each phase at full load.
	6. Calculated kilowatt at full load.
	7. Fuse or circuit-breaker rating for overload protection.


	3.10 DUCT LEAKAGE TESTS
	A. Witness the duct leakage testing performed by Installer.
	B. Verify that proper test methods are used and that leakage rates are within specified limits.
	C. Report deficiencies observed.

	3.11 PIPE LEAKAGE TESTS
	A. Witness the pipe pressure testing performed by Installer.
	B. Verify that proper test methods are used and that leakage rates are within specified limits.
	C. Report deficiencies observed.

	3.12 UFAD PLENUM LEAKAGE TESTS
	A. Witness the UFAD plenum pressure testing performed by Installer.
	B. Verify that proper test methods are used and that leakage rates are within specified limits.
	C. Report deficiencies observed.

	3.13 HVAC CONTROLS VERIFICATION
	A. In conjunction with system balancing, perform the following:
	1. Verify HVAC control system is operating within the design limitations.
	2. Confirm that the sequences of operation are in compliance with Contract Documents.
	3. Verify that controllers are calibrated and function as intended.
	4. Verify that controller set points are as indicated.
	5. Verify the operation of lockout or interlock systems.
	6. Verify the operation of valve and damper actuators.
	7. Verify that controlled devices are properly installed and connected to correct controller.
	8. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.
	9. Verify location and installation of sensors to ensure that they sense only intended temperature, humidity, or pressure.

	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.14 TOLERANCES
	A. Set HVAC system's airflow rates 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. Heating-Water Flow Rate:  0 to minus 10 percent.


	3.15 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. Pump curves.
	2. Fan curves.
	3. Manufacturers' test data.
	4. Field test reports prepared by system and equipment installers.
	5. Other information relative to equipment performance, 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.
	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:
	1. Quantities of outside, supply, return, and exhaust airflows.
	2. Water and steam flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Terminal units.
	6. Balancing stations.
	7. Position of balancing devices.


	3.16 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.



	23 07 13 SF - Duct Insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating the following duct services:
	1. Indoor, concealed supply.


	1.2 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each type of insulation.
	3. Detail application of field-applied jackets.
	4. Detail application at linkages of control devices.

	C. Field quality-control reports.

	1.3 QUALITY ASSURANCE
	A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materia...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.



	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Indoor Duct and Plenum Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

	2.2 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.
	B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

	2.3 MASTICS AND COATINGS
	A. Materials shall be compatible with insulation materials.
	B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services.
	1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation type and service conditions.
	2. Service Temperature Range: Minus 20 to plus 180 deg F.

	C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
	1. Water-Vapor Permeance: ASTM E96, greater than 1.0 perm at manufacturer's recommended dry film thickness
	2. Service Temperature Range: Minus 20 to plus 180 deg F.


	2.4 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Width: 3 inches.
	2. Thickness: 11.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C1136.
	1. Width: 3 inches.
	2. Thickness: 6.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.


	2.5 SECUREMENTS
	A. Aluminum Bands: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch or 3/4 inch wide with wing seal or closed seal.
	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.
	C. Wire: stainless steel or soft-annealed, galvanized steel.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, and thicknesses required for each item of duct 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 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. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. 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.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	L. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	M. 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.

	3.3 INSTALLATION OF MINERAL-FIBER INSULATION
	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. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.

	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. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.


	3.4 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, Supply-Air Duct and Plenum Insulation: Mineral-fiber blanket or board, 1-1/2 inches thick and 0.75-lb/cu. ft. nominal density.



	23 07 19 SF - HVAC Piping Insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulation for HVAC piping systems.

	1.2 SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.
	6. Detail application of field-applied jackets.
	7. Detail application at linkages of control devices.

	C. Samples: For each type of insulation and jacket indicated. Identify each Sample, describing product and intended use.
	D. Qualification Data: For qualified Installer.
	E. Material test reports.
	F. Field quality-control reports.

	1.3 QUALITY ASSURANCE
	A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products in accordance with ASTM E84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket m...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.


	1.4 COORDINATION
	A. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...

	1.5 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come into contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with ASTM C795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells. Comply with ASTM C552.
	1. Preformed Pipe Insulation without Jacket: Type II, Class 1, without jacket.
	2. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.

	G. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C547.
	1. Preformed Pipe Insulation: Type I, Grade A, without factory-applied jacket.
	2. 850 deg F.
	3. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.
	4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.


	2.2 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.
	B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.
	C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

	2.3 MASTICS AND COATINGS
	A. Materials shall be compatible with insulation materials.
	B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.
	1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	2. Service Temperature Range: Minus 20 to plus 180 deg F.

	C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's recommended dry film thickness.
	2. Service Temperature Range: Minus 20 to plus 180 deg F.


	2.4 SEALANTS
	A. Materials shall be as recommended by the insulation manufacturer and shall be compatible with insulation materials.
	B. Joint Sealants:
	1. Permanently flexible, elastomeric sealant.
	a. Service Temperature Range: Minus 150 to plus 250 deg F.



	2.5 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Width: 3 inches.
	2. Thickness: 11.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C1136.
	1. Width: 3 inches.
	2. Thickness: 6.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.


	2.6 SECUREMENTS
	A. Bands: Aluminum, ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch or 3/4 inch wide with wing seal or closed seal.
	B. Staples: Outward-clinching insulation staples, nominal 3/4 inch wide, stainless steel or Monel.
	C. Wire: 0.062-inch soft-annealed, stainless steel.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each item of pipe system, as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during storage, application, and finishing. Replace insulation materials that get wet.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends attached to structure with vapor-barrier mastic.
	3. Install insert materials and 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.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	1. Cover joints and seams with tape, in accordance with insulation material manufacturer's written instructions, to maintain vapor seal.
	2. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 25 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. 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 in similar fashion to butt joints.

	3.3 PENETRATIONS
	A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	C. Insulation Installation at Floor Penetrations:
	1. Pipe: Install insulation continuously through floor penetrations.
	2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."


	3.4 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials, except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, 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 that of adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, s...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the next and hold in place with t...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation,...
	6. Insulate flanges, mechanical couplings, and unions using a section of oversized preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter, whichever is thicke...
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services. Reinforce the mastic with reinforcing mesh. Trowel...

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...

	3.5 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient services, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with factory-applied jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashi...

	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 cut sections of cellular-glass block insulation of same thickness as that of pipe 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 that of straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of cellular-glass insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. surface being insulated.


	3.6 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashi...

	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 that of 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 that of 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 QUALITY CONTROL
	A. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied insulation in layers in reverse order of their installation.
	B. All insulation applications will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.8 PIPING INSULATION SCHEDULE, GENERAL
	A. Insulation conductivity and thickness per pipe size shall comply with schedules in this Section or with requirements of authorities having jurisdiction, whichever is more stringent.
	B. 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.

	3.9 INDOOR PIPING INSULATION SCHEDULE
	A. Heating-Hot-Water Supply and Return, 200 Deg F and Below:
	1. Insulation shall be one of the following:
	a. Cellular Glass: 1-1/2 inches thick.
	b. Mineral-Fiber, Preformed Pipe, Type I: 1 inch thick.





	23 21 13 SF - Hydronic Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes pipe and fitting materials, joining methods, and specialties for the following:
	1. Hot water heating piping.


	1.2 SUBMITTALS
	A. Product Data: For each type of the following:
	1. Piping and fittings.
	2. Valves.
	3. Hydronic specialties.

	B. Welding certificates.
	C. Qualification Data: For Installer.
	D. Field quality-control test reports.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature unless otherwise indicated:
	1. Hot-Water Heating Piping: 150 psig at 210 deg F.


	2.2 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tubing: ASTM B 88, Type L (ASTM B 88M, Type B).
	B. Annealed-Temper Copper Tubing: ASTM B 88, Type K (ASTM B 88M, Type A).
	C. DWV Copper Tubing: ASTM B 306, Type DWV.
	D. Wrought-Copper Fittings: ASME B16.22.
	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. Anvil International, Inc.
	b. S. P. Fittings; a division of Star Pipe Products.
	c. Victaulic Company of America.


	E. Copper or Bronze Pressure-Seal Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, a manufacturer offering products that may be incorporated into the Work include, but not limited to, Stadler-Viega.
	2. Housing: Copper.
	3. O-Rings and Pipe Stops: EPDM.
	4. Tools: Manufacturer's special tools.
	5. Minimum 200-psig (1379-kPa) working-pressure rating at 250 deg F (121 deg C).

	F. Copper, Mechanically Formed Tee Option: For forming T-branch on copper water tube.
	1. Available Manufacturers: Subject to compliance with requirements, a manufacturer offering products that may be incorporated into the Work include, but not limited to, T-DRILL Industries, Inc.

	G. Wrought-Copper Unions: ASME B16.22.

	2.3 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) 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.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Solder Filler Metals: ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	D. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
	E. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	F. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working temperatures and pressures.

	2.4 DIELECTRIC FITTINGS
	A. Description: Combination fitting of copper-alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material: Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:
	1. Factory-fabricated union assembly, for 250-psig (1725-kPa) minimum working pressure at 180 deg F (82 deg C).

	D. Dielectric Flanges:
	1. Factory-fabricated companion-flange assembly, for 150- or 300-psig (1035- or 2070-kPa) minimum working pressure as required to suit system pressures.

	E. Dielectric-Flange Kits:
	1. Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig (1035- or 2070-kPa) minimum working pressure where required to suit system pressures.

	F. Dielectric Couplings:
	1. Galvanized-steel coupling with inert and noncorrosive thermoplastic lining; threaded ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C).

	G. Dielectric Nipples:
	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:
	2. Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C).


	2.5 VALVES
	A. Gate, Globe, Check, Ball, and Butterfly Valves: Comply with requirements specified in Division 23 Section "General-Duty Valves for HVAC Piping."
	B. Automatic Temperature-Control Valves, Actuators, and Sensors: Comply with requirements specified in Division 23 Section "Instrumentation and Control for HVAC."
	C. Bronze, Calibrated-Orifice, Balancing Valves:
	1. Body:  Bronze, ball or plug type with calibrated orifice or venturi.
	2. Ball:  Brass or stainless steel.
	3. Plug:  Resin.
	4. Seat:  PTFE.
	5. End Connections:  Threaded or socket.
	6. Pressure Gage Connections:  Integral seals for portable differential pressure meter.
	7. Handle Style:  Lever, with memory stop to retain set position.
	8. CWP Rating: Minimum 125 psig (860 kPa).
	9. Maximum Operating Temperature:  250 deg F (121 deg C).

	D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:
	1. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or venturi.
	2. Ball: Brass or stainless steel.
	3. Stem Seals: EPDM O-rings.
	4. Disc: Glass and carbon-filled PTFE.
	5. Seat: PTFE.
	6. End Connections: Flanged or grooved.
	7. Pressure Gage Connections: Integral seals for portable differential pressure meter.
	8. Handle Style: Lever, with memory stop to retain set position.
	9. CWP Rating: Minimum 125 psig (860 kPa).
	10. Maximum Operating Temperature: 250 deg F (121 deg C).

	E. Diaphragm-Operated, Pressure-Reducing Valves:
	1. Body: Bronze or brass.
	2. Disc: Glass and carbon-filled PTFE.
	3. Seat: Brass.
	4. Stem Seals: EPDM O-rings.
	5. Diaphragm: EPT.
	6. Low inlet-pressure check valve.
	7. Inlet Strainer: removable without system shutdown.
	8. Valve Seat and Stem: Noncorrosive.
	9. Valve Size, Capacity, and Operating Pressure: Selected to suit system in which installed, with operating pressure and capacity factory set and field adjustable.

	F. Diaphragm-Operated Safety Valves:
	1. Body:  Bronze or brass.
	2. Disc:  Glass and carbon-filled PTFE.
	3. Seat:  Brass.
	4. Stem Seals:  EPDM O-rings.
	5. Diaphragm:  EPT.
	6. Wetted, Internal Work Parts:  Brass and rubber.
	7. Inlet Strainer:  removable without system shutdown.
	8. Valve Seat and Stem:  Noncorrosive.
	9. Valve Size, Capacity, and Operating Pressure:  Comply with ASME Boiler and Pressure Vessel Code:  Section IV, and selected to suit system in which installed, with operating pressure and capacity factory set and field adjustable.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Heating hot water piping, aboveground, NPS 2 (DN 50) and smaller, may be any of the following:
	1. Type L (B), drawn-temper copper tubing, wrought-copper fittings, and soldered, brazed or pressure-seal joints.


	3.2 INSTALLATION OF PIPING
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping ...
	B. Install piping in concealed locations.
	C. Install piping to permit valve servicing.
	D. Install piping at indicated slopes.
	E. Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install piping to allow application of insulation.
	H. Select system components with pressure rating equal to or greater than system operating pressure.
	I. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	J. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4 (DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	K. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	L. Install valves according to manufacturer’s installation instructions.
	M. Install unions in piping, NPS 2 (DN 50) and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	N. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for identifying piping.

	3.3 CUTTING, FITTING AND PATCHING
	A. Perform all cutting and drilling of masonry, steel, wood or iron work and all fitting necessary for the proper installation of all piping systems.
	B. No cutting or drilling of the structure, of any kind, shall be done without first obtaining permission from the engineer.  All cutting and drilling shall be done under the supervision of the General Contractor in strict accordance with instructions...
	C. 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 workman skilled in the trade affected (masonry, plastering, pa...

	3.4 JOINTING METHODS
	A. Threading: Threads shall be concentric with the outside of the pipe and conform to ANSI B2.1.  Apply an approved lubricant or threading tape on male threads only and make joints full and tight.  Cross-threaded joints shall be re-threaded and re-mad...
	B. Welding:
	1. All welds shall be of sound metal thoroughly fused to the base metal at all points, free from cracks and reasonably free from oxidation blow holes, and non-metallic inclusions.  No fins or weld metal shall project within the pipe; and should they o...
	2. All pipe and fittings shall be carefully aligned with adjacent parts and this alignment must be preserved in a rigid manner during the process of welding.
	3. All welding shall be done in accordance with the welding procedures of the National Certified Pipe Welding Bureau, or any other approved procedure, conforming to the requirements of the ASME Boiler and Pressure Vessel code or the ANSI Code for Pres...
	4. Before any pipe welding is performed, the Contractor shall submit a copy of his welding procedure specification, together with proof of its qualification.
	5. The Contractor may be required, at the Contractor's expense, to cut test coupons to determine whether the welding is satisfactory, and to reweld such test pieces in the line.
	6. Each Contractor shall be responsible for the quality of welding done by his organization and shall repair or replace any work in accordance with these Specifications.

	C. Brazing: Tubes and fittings shall be cleaned bright, fluxed when required, heated until the brazing alloy penetrates both the pipe and connection and the connection is tight.  Flux requirements shall be in strict accordance with manufacturer's reco...
	D. Soft Soldering: Tubes and fittings shall be cleaned bright, fluxed, heated until solder is drawn into the joint by capillary attraction and the joint is tight.  Soft solder composition shall be 95-5 tin-antimony, Englelhard Corp. "Silvabrite 100" ...
	E. Flanging: All flanges shall be made up with meeting faces in a plane perpendicular to the axis of the pipe.  Meeting flanges shall have mating flange facings.  All gaskets shall be evenly centered between flange faces, with ring gaskets engaging f...

	3.5 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube end. Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B32.
	D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8/A5.8M.
	E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gaskets concentrically positioned. Use suitable lubricants on bolt threads.
	G. Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended tools and procedures, and brazed joints.

	3.6 INSTALLATION OF DIELECTRIC FITTINGS
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

	3.7 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 230553 "Identification for HVAC Piping and Equipment."

	3.8 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.

	B. Perform the following tests on hydronic piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release air. Use drains installed at low points for complete draining of test liquid.
	3. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stre...
	4. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.
	5. Prepare written report of testing.

	C. Perform the following before operating the system:
	1. Open manual valves fully.
	2. Set makeup pressure-reducing valves for required system pressure.
	3. Inspect air vents at high points of system and determine if all are installed and operating freely (automatic type), or bleed air completely (manual type).
	4. Set temperature controls so all coils are calling for full flow.
	5. Verify lubrication of motors and bearings.




	23 31 13 SF - Metal Ducts
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	2. Single-wall round ducts and fittings.
	3. Sheet metal materials.
	4. Sealants and gaskets.
	5. Hangers and supports.


	1.2 SUBMITTALS
	A. Product Data: For each type of the following products:
	1. Sealants and Gaskets.

	B. Shop Drawings:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Factory- and shop-fabricated ducts and fittings.
	3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
	4. Elevation of top of ducts.
	5. Dimension of main duct runs from building grid lines.
	6. Fittings.
	7. Reinforcement and spacing.
	8. Seam and joint construction.
	9. Equipment installation based on equipment being used on Project.
	10. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	11. Hangers and supports, including methods for duct and building attachment, and vibration isolation.

	C. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. 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 with performance requirements and de...
	B. Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible".
	C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.
	D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment," and Section 7 - "Construction and System Startup."
	E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."
	F. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are inside clear dimensions and do not include insulation or duct wall thickness.

	2.2 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.
	1. Construct ducts of galvanized sheet steel unless otherwise indicated.

	B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involve...
	1. For ducts with longest side less than 36 inches, select joint types in accordance with Figure 2-1.
	2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be used if submitted and approved by engineer of record.

	C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, ...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 4, "Fittings and Other Construction," for static-pres...

	2.3 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Construct ducts of galvanized sheet steel unless otherwise indicated.

	B. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materia...
	1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

	C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materi...
	1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams.

	D. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable seal...

	2.4 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 fre...
	B. Galvanized Sheet Steel: Comply with ASTM A653/A653M.
	1. Galvanized Coating Designation: G60 (Z180).

	C. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	D. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.5 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 in accordance with 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: 4 inches (102 mm).
	3. Sealant: Modified styrene acrylic.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
	7. Service: Indoor and outdoor.
	8. Service Temperature: Minus 40 to plus 200 deg F.
	9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum.

	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.
	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.

	D. Flanged Joint Sealant: Comply with ASTM C920.
	1. General: Single-component, acid-curing, silicone, elastomeric.
	2. Type: S.
	3. Grade: NS.
	4. Class: 25.
	5. Use: O.

	E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	F. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg shall be rated for 10-inch wg static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.6 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.
	B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.
	D. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.



	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 f...
	B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install ducts in maximum practical lengths 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 1 inch, plus allowance for insulation thickness.
	H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	I. 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 openin...
	J. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in air ducts where indicated on Drawings.
	K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials both before and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for N...
	L. Elbows: Use long-radius elbows wherever they fit.
	1. Fabricate 90-degree rectangular mitered elbows to include turning vanes.
	2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches smaller and a minimum of five segments for 14 inches and larger.

	M. Branch Connections: Use lateral or conical branch connections.

	3.2 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	3.3 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and ...
	C. 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.

	3.4 CONNECTIONS
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.5 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as indicated below.

	B. Supply Ducts:
	1. Ducts Connected to Variable-Air-Volume Terminal Units:
	a. Pressure Class: Positive 2-inch wg.
	b. Minimum SMACNA Seal Class: A.

	2. Ducts Connected to Variable-Air-Volume Air-Handling Units
	a. Pressure Class: Positive 3-inch wg.
	b. Minimum SMACNA Seal Class: A.


	C. Elbow Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Velocity 1500 fpm or Lower:
	1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."


	2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "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) Velocity 1500 fpm or lowerr: 1.5 radius-to-diameter ratio and five segments for 90-degree elbow.

	b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.


	D. Branch Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connection."
	a. Rectangular Main to Rectangular Branch: 45-degree entry.
	b. Rectangular Main to Round Branch: Conical spin in.

	2. Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Saddle taps are permitted in existing duct.
	a. Velocity 1000 fpm or Lower: 90-degree tap.
	b. Velocity 1000 to 1500 fpm: Conical tap.
	c. Velocity 1500 fpm or Higher: 45-degree lateral.





	23 33 00 SF - Air Duct Accessories
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Manual volume dampers.
	2. Flange connectors.
	3. Turning vanes.
	4. Duct-mounted access doors.
	5. Duct access panel assemblies.
	6. Flexible connectors.
	7. Duct accessory hardware.


	1.2 SUBMITTALS
	A. Product Data: For each type of product.
	B. LEED Submittal:
	1. Product Data for Prerequisite EQ 1: Documentation indicating that units comply with ASHRAE 62.1-2004, Section 5 - "Systems and Equipment."

	C. 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. Special fittings.
	b. Manual volume damper installations.


	D. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with NFPA 90A and NFPA 90B.
	B. 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, rolle...

	2.2 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Performance:
	a. Leakage Rating Class III: Leakage not exceeding 40 cfm/sq. ft. against 1-inch wg differential static pressure.

	2. Construction:
	a. Linkage out of airstream.
	b. Suitable for horizontal or vertical airflow applications.

	3. Frames:
	a. Hat-shaped, 16-gauge thick, galvanized sheet steel.
	b. Mitered and welded corners.
	c. Flanges for attaching to walls and flangeless frames for installing in ducts.

	4. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized steel; 16 gauge thick.

	5. Blade Axles: Galvanized steel, Stainless steel, or Nonferrous metal.
	6. Bearings:
	a. Oil-impregnated bronze, Molded synthetic, or Stainless steel sleeve.
	b. Dampers mounted with vertical blades to have thrust bearing at each end of every blade.

	7. Tie Bars and Brackets: Galvanized steel.
	8. Locking device to hold damper blades in a fixed position without vibration.

	B. 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.

	C. 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.


	2.3 FLANGE CONNECTORS
	A. Description: Add-on or roll-formed, factory fabricated, slide-on transverse flange connectors, gaskets, and components.
	B. Material: Galvanized steel.
	C. Gauge and Shape: Match connecting ductwork.

	2.4 TURNING VANES
	A. 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.
	B. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."
	C. Vane Construction: Single wall for ducts up to 48 inches wide and double wall for larger dimensions.

	2.5 DUCT-MOUNTED ACCESS DOORS
	A. Duct-Mounted Access Doors: Fabricate access panels in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figure 7-2 (7-2M), "Duct Access Doors and Panels," and Figure 7-3, "Access Doors - 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.



	2.6 FLEXIBLE CONNECTORS
	A. Fire-Performance Characteristics: Adhesives, sealants, fabric materials, and accessory materials shall have flame-spread index not exceeding 25 and smoke-developed index not exceeding 50 when tested in accordance with ASTM E84.
	B. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.
	C. Materials: Flame-retardant or noncombustible fabrics.
	D. Coatings and Adhesives: Comply with UL 181, Class 1.
	E. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two 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.
	F. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	1. Minimum Weight: 26 oz./sq. yd..
	2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature: Minus 40 to plus 200 deg F.


	2.7 DUCT ACCESSORY HARDWARE
	A. 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.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.

	2.8 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A653/A653M.
	1. Galvanized Coating Designation: G60.
	2. Exposed-Surface Finish: Mill phosphatized.

	B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts.
	C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories in accordance with applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116 for fibrous-glass ducts.
	B. 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.
	C. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.
	D. Set dampers to fully open position before testing, adjusting, and balancing.
	E. Install test holes at fan inlets and outlets and elsewhere as indicated and as needed for testing and balancing.
	F. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. Downstream from manual volume dampers and equipment.
	2. Upstream from turning vanes.
	3. Control devices requiring inspection.

	G. Install access doors with swing against duct static pressure.
	H. Access Door Sizes:
	1. One-Hand or Inspection Access: 8 by 5 inches.
	2. Two-Hand Access: 12 by 6 inches.
	3. Head and Hand Access: 18 by 10 inches.
	4. Head and Shoulders Access: 21 by 14 inches.

	I. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	J. Install flexible connectors to connect ducts to equipment.
	K. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.  Do not use flexible ducts to change directions.
	L. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors, and verify that size and location of access doors are adequate to perform required operation.
	3. Inspect turning vanes for proper and secure installation, and verify that vanes do not move or rattle.




	23 33 46 SF - Flexible Ducts
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Insulated flexible ducts.


	1.2 SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For flexible ducts.
	1. Include plans showing locations and mounting and attachment details.



	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. 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, rolle...
	C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."
	D. Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission of Materials."

	2.2 INSULATED FLEXIBLE DUCTS
	A. Insulated, Flexible Duct: UL 181, Class 1, two-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 10 to plus 160 deg F.
	4. Insulation R-Value: R4.2.


	2.3 FLEXIBLE DUCT CONNECTORS
	A. Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 3 through 18 inches, to suit duct size.
	B. Non-Clamp Connectors: Adhesive plus sheet metal screws.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install flexible ducts 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.
	B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.
	C. Connect terminal units to supply ducts with maximum 12-inch lengths of flexible duct. Do not use flexible ducts to change directions.
	D. Connect diffusers to ducts with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	E. Connect flexible ducts to metal ducts with draw bands.
	F. Install duct test holes where required for testing and balancing purposes.
	G. Installation:
	1. Install ducts fully extended.
	2. Do not bend ducts across sharp corners.
	3. Bends of flexible ducting shall not exceed a minimum of one duct diameter.
	4. Avoid contact with metal fixtures, water lines, pipes, or conduits.
	5. Install flexible ducts in a direct line, without sags, twists, or turns.

	H. Supporting Flexible Ducts:
	1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch per 12 inches.
	2. Install extra supports at bends placed approximately one duct diameter from center line of the bend.
	3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not exceed the maximum spacing per manufacturer's written installation instructions.
	4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches o.c.




	23 82 36 SF - Finned-Tube Radiation Heaters
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes hydronic finned-tube radiation heaters.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include details and dimensions of custom-fabricated enclosures.
	4. Indicate location and size of each field connection.
	5. Indicate location and arrangement of piping valves and specialties.
	6. Indicate location and arrangement of integral controls.
	7. Include enclosure joints, corner pieces, access doors, and other accessories.

	C. Samples: For each exposed product and for each color and texture specified.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 HOT-WATER FINNED-TUBE RADIATION HEATERS
	A. Performance Ratings: Rate finned-tube radiation heaters according to Hydronics Institute's "I=B=R Testing and Rating Standard for Finned-Tube (Commercial) Radiation."
	B. Heating Elements: Copper tubing mechanically expanded into flanged collars of evenly spaced aluminum fins resting on element supports. One end of tube shall be belled.
	1. Tube Diameter: Minimum of NPS 1.
	2. Fin Size: 3.25 by 3.25 inches.
	3. Fin Spacing: Minimum of 50 per foot.

	C. Element Supports: Ball-bearing cradle type to permit longitudinal movement on enclosure brackets.
	D. Accessories: Filler sections, corners, relay sections, and splice plates all matching the enclosure and grille finishes.


	PART 3 -  EXECUTION
	3.1 FINNED-TUBE RADIATION HEATER INSTALLATION
	A. Install units level and plumb.
	B. Install enclosure continuously around corners, using outside and inside corner fittings.
	C. Join sections with splice plates and filler pieces to provide continuous enclosure.
	D. Install access doors for access to valves.
	E. Install enclosure continuously from wall to wall.
	F. Terminate enclosures with manufacturer's end caps except where enclosures are indicated to extend to adjoining walls..
	G. Install valves within reach of access door provided in enclosure.
	H. Install air-seal gasket between wall and recessed flanges or front cover of fully recessed unit.
	I. Install piping within pedestals for freestanding units.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in Section 232113 "Hydronic Piping.” Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect hot-water finned-tube radiation heaters and components to piping according to Section 232113 "Hydronic Piping."
	1. Install shutoff valves on inlet and outlet.

	C. Install control valves as drawings indicate.
	D. Install piping adjacent to finned-tube radiation heaters to allow service and maintenance.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following field 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.

	B. Units will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.
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