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Requirements for Owners and Operators of
Underground Storage Tanks (UST)

40 CFR 300 National 0il and Hazardous Substances
Pollution Contingency Plan

40 CFR 355 Emergency Planning and Notification

49 CFR 171 General Information, Regulations, and
Definitions

49 CFR 172 Hazardous Materials Table, Special

Provisions, Hazardous Materials
Communications, Emergency Response
Information, and Training Requirements

49 CFR 173 Shippers - General Requirements for
Shipments and Packagings

1.2 DEFINITIONS
1.2.1 Sediment

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

1.2.2 Solid Waste

Garbage, refuse, debris, sludge, or other discharged material, including
solid, liquid, semisolid, or contained gaseous materials resulting from
domestic, industrial, commercial, mining, or agricultural operations.

Types of solid waste typically generated at construction sites may include:

a. Debris: ©Non-hazardous solid material generated during the
construction, demolition, or renovation of a structure which exceeds
2.5 inch particle size that is: a manufactured object; plant or animal
matter; or natural geologic material (e.g. cobbles and boulders),
broken or removed concrete, masonry, and rock asphalt paving; ceramics;
roofing paper and shingles. Inert materials may be reinforced with or
contain ferrous wire, rods, accessories and weldments. A mixture of
debris and other material such as soil or sludge is also subject to
regulation as debris if the mixture is comprised primarily of debris by
volume, based on visual inspection.

b. Wood: Dimension and non-dimension lumber, plywood, chipboard,
hardboard. Treated and/or painted wood that meets the definition of
lead contaminated or lead based contaminated paint is not included.

c. Scrap metal: Scrap and excess ferrous and non-ferrous metals such as
reinforcing steel, structural shapes, pipe and wire that are recovered
or collected and disposed of as scrap. Scrap metal meeting the
definition of hazardous material or hazardous waste is not included.

d. Paint cans: Metal cans that are empty of paints, solvents, thinners
and adhesives. If permitted by the paint can label, a thin dry film
may remain in the can.

e. Recyclables: Materials, equipment and assemblies such as doors,

windows, door and window frames, plumbing fixtures, glazing and mirrors
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that are recovered and sold as recyclable. Metal meeting the
definition of lead contaminated or lead based paint contaminated may
not be included as recyclable if sold to a scrap metal company. Paint
cans may not be included as recyclable if sold to a scrap metal company.

f. Hazardous Waste: By definition, to be a hazardous waste a material
must first meet the definition of a solid waste. Hazardous waste and
hazardous debris are special cases of solid waste. They have
additional regulatory controls and must be handled separately. They
are thus defined separately in this document.

Material not regulated as solid waste are: nuclear source or byproduct
materials regulated under the Federal Atomic Energy Act of 1954 as
amended; suspended or dissolved materials in domestic sewage effluent
or irrigation return flows, or other regulated point source discharges;
regulated air emissions; and fluids or wastes associated with natural
gas or crude oil exploration or production.

1.2.3 Hazardous Debris
As defined in Solid Waste paragraph, debris that contains listed hazardous
waste (either on the debris surface, or in its interstices, such as pore
structure) per 40 CFR 261; or debris that exhibits a characteristic of
hazardous waste per 40 CFR 261.

1.2.4 Chemical Wastes

This includes salts, acids, alkalizes, herbicides, pesticides, and organic
chemicals.

1.2.5 Garbage

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

1.2.6 Hazardous Waste
Any discarded material, liquid, solid, or gas, which meets the definition
of hazardous material or is designated hazardous waste by the Environmental
Protection Agency or State Hazardous Control Authority as defined in
40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 40 CFR 265,
40 CFR 266, 40 CFR 268, 40 CFR 270, 40 CFR 271, 40 CFR 272, 40 CFR 273,
40 CFR 279, and 40 CFR 280.
1.2.7 Hazardous Materials
Hazardous materials as defined in 49 CFR 171 and listed in 49 CFR 172.
Hazardous material is any material that:
a. Is regulated as a hazardous material per 49 CFR 173, or
b. Requires a Material Safety Data Sheet (MSDS) per 29 CFR 1910.120, or
c. During end use, treatment, handling, packaging, storage, transpiration,
or disposal meets or has components that meet or have potential to meet

the definition of a hazardous waste as defined by 40 CFR 261 Subparts
A, B, C, or D.
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Designation of a material by this definition, when separately regulated or
controlled by other instructions or directives, does not eliminate the need
for adherence to that hazard-specific guidance which takes precedence over
this instruction for "control" purposes. Such material include ammunition,
weapons, explosive actuated devices, propellants, pyrotechnics, chemical
and biological warfare materials, medical and pharmaceutical supplies,
medical waste and infectious materials, bulk fuels, radioactive materials,
and other materials such as asbestos, mercury, and polychlorinated
biphenyls (PCBs). Nonetheless, the exposure may occur incident to
manufacture, storage, use and demilitarization of these items.

1.2.8 Waste Hazardous Material (WHM)

Any waste material which because of its quantity, concentration, or
physical, chemical, or infectious characteristics may pose a substantial
hazard to human health or the environment and which has been so

designated. Used oil not containing any hazardous waste, as defined above,
falls under this definition.

1.2.9 Oily Waste

Those materials which are, or were, mixed with used oil and have become
separated from that used oil. Oily wastes also means materials, including
wastewaters, centrifuge solids, filter residues or sludges, bottom
sediments, tank bottoms, and sorbents which have come into contact with and
have been contaminated by, used oil and may be appropriately tested and
discarded in a manner which is in compliance with other State and local
requirements.

This definition includes materials such as oily rags, "kitty litter"
sorbent clay and organic sorbent material. These materials may be land
filled provided that:

a. It is not prohibited in other State regulations or local ordinances

b. The amount generated is "de minimus" (a small amount)

c. It is the result of minor leaks or spills resulting from normal process
operations

d. All free-flowing oil has been removed to the practical extent possible

Large quantities of this material, generated as a result of a major spill
or in lieu of proper maintenance of the processing equipment, are a solid
waste. As a solid waste, a hazardous waste determination must be performed
prior to disposal. As this can be an expensive process, it is recommended
that this type of waste be minimized through good housekeeping practices
and employee education.

1.2.10 Regulated Waste

Those solid waste that have specific additional Federal, state, or local
controls for handling, storage, or disposal.

1.2.11 Lead Debris
Lead paint chips, dust, ad sludge that exceed the toxicity characteristic

regulatory limit of 5 mg/L lead in the waste leachate (TCLP test) are
considered "hazardous" and subject to RCRA hazardous waste management and
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1.

1
(

disposal requirements.
3 ENVIRONMENTAL PROTECTION REQUIREMENTS
Provide and maintain, during the life of the contract, environmental

protection as defined. Plan for and provide environmental protective
measures to control pollution that develops during normal construction

practice. Plan for and provide environmental protective measures required
to correct conditions that develop during the construction of permanent or
temporary environmental features associated with the project. Comply with

Federal, State, and local regulations pertaining to the environment,
including water, air, solid waste, hazardous waste and substances, oily
substances, and noise pollution.

The Contractor may be required to promptly conduct tests and procedures for
the purpose of assessing whether construction operations are in compliance
with Applicable Environmental Laws. Analytical work shall be done by
qualified laboratories; and where required by law, the laboratories shall
be certified.

.3.1 Environmental Compliance Assessment Training and Tracking System
ECATTS)

The QC Manager is responsible for environmental compliance on projects
unless an Environmental Manager is named. The QC Manager (and alternative
QC Manager) or Environmental Manager shall complete ECATTS training prior
to starting respective portions of on-site work under this contract. If
personnel changes occur for any of these positions after starting work,
replacement personnel shall complete ECATTS training within 14 days of
assignment to the project

Submit an ECATTS certificate of completion for personnel who have completed
the required "Environmental Compliance Assessment Training and Tracking
System (ECATTS)" training. This training is web-based and can be accessed
from any computer with Internet access using the following instructions.

Register for NAVFAC Environmental Compliance Training and Tracking System,
by logging on to http://navfac.ecatts.com/. Obtain the password for
registration from the Contracting Officer.

This training has been structured to allow contractor personnel to receive
credit under this contract and also to carry forward credit to future
contracts. Contractors shall ensure that the QC Manager (and alternate QC
Manager) or Environmental Manager review their training plans for new
modules or updated training requirements prior to beginning work. Some
training modules are tailored for specific State regulatory requirements;
therefore, Contractors working in multiple states will be requires to
re-take modules tailored to the state where the contract work is being
performed.

ECATTS is available for use by all contractor and subcontractor personnel
associated with this project. These other personnel are encouraged (but
not required) to take the training and may do so at their discretion.
.3.2 Conformance with the Environmental Management System

The Contractor shall perform work under this contract consistent with the

policy and objectives identified in the installation's Environmental
Management System (EMS). The Contractor shall perform work in a manner
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that conforms to objectives and targets, environmental programs and
operational controls identified by the EMS. The Contractor will provide
monitoring and measurement information as necessary to address
environmental performance relative to environmental, energy, and
transportation management goals. In the event an EMS nonconformance or
environmental noncompliance associated with the contracted services, tasks,
or actions occurs, the Contractor shall take corrective and/or preventative
actions. In addition, the Contractor shall ensure that its employees are
aware of their roles and responsibilities under the EMS and how these EMS
roles and responsibilities affect work performed under the contract.

The Contractor is responsible for ensuring that their employees receive
applicable environmental and occupational health and safety training, and
keep up to date on regulatory required specific training for the type of
work to be conducted onsite. All on-site Contractor personnel, and their
subcontractor personnel, performing tasks that have the potential to cause
a significant environmental impact shall be competent on the basis of
appropriate education, training or experience. Upon contract award, the
Contracting Officer's Representative will notify the installation's EMS
coordinator to arrange EMS training. Refer to Section 01 57 19.01 20,
SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS for additional site specific
EMS requirements related to construction. The installation's EMS
coordinator shall identify training needs associated with environmental
aspects and the EMS, and arrange training or take other action to meet
these needs. The Contractor shall provide training documentation to the
Contracting Officer. The EMS coordinator shall retain associated records.

1.4 QUALITY ASSURANCE
1.4.1 Regulatory Notifications

The Contractor is responsible for all regulatory notification requirements
in accordance with Federal, State and local regulations. In cases where
the Navy must also provide public notification (such as stormwater
permitting), the Contractor must coordinate with the Contracting Officer.
The Contractor shall submit copies of all regulatory notifications to the
Contracting Officer prior to commencement of work activities. Typically,
regulatory notifications must be provided for the following (this listing
is not all inclusive): demolition, renovation, NPDES defined site work,
remediation of controlled substances (asbestos, hazardous waste, lead
paint) .

1.4.2 Environmental Brief

Attend an environmental brief to be included in the preconstruction
meeting. Provide the following information: types, quantities, and use of
hazardous materials that will be brought onto the activity; types and
quantities of wastes/wastewater that may be generated during the contract.
Discuss the results of the Preconstruction Survey at this time.

Prior to initiating any work on site, meet with the Contracting Officer and
activity environmental staff to discuss the proposed Environmental
Management Plan. Develop a mutual understanding relative to the details of
environmental protection, including measures for protecting natural
resources, required reports, required permits, permit requirements, and
other measures to be taken.
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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. If the work is near
streams, lakes, or other waterways, conform to the national permitting
requirements of the Clean Water Act.

3.2 HISTORICAL AND ARCHAEOLOGICAL RESOURCES

Hangar 111 has been determined to be eligible for the National Register of
Historic Places and this project has undergone review by the State
Historic Preservation Office. Approval has been received to undertake the
project in the manner specified. TIf there are changes to the specified
project because of value engineering, undiscovered field conditions or any
other reason, the Contracting Officer must be notified immediately and any
changes to the project reviewed and approved by the NAS Patuxent River
Cultural Resources Program Manager (301)-757-4774.

3.3 POLLUTION PREVENTION/HAZARDOUS WASTE MINIMIZATION

Minimize the use of hazardous materials and the generation of hazardous
waste. Include procedures for pollution prevention/ hazardous waste
minimization in the Hazardous Waste Management Section of the Environmental
Management Plan. Consult with the activity Environmental Office for
suggestions and to obtain a copy of the installation's pollution
prevention/hazardous waste minimization plan for reference material when
preparing this part of the plan. If no written plan exists, obtain
information by contacting the Contracting Officer. Describe the types of
the hazardous materials expected to be used in the construction when
requesting information.

3.4 WHM/HW MATERIALS PROHIBITION

No waste hazardous material or hazardous waste shall be disposed of on
government property. No hazardous material shall be brought onto
government property that does not directly relate to requirements for the
performance of this contract. The government is not responsible for
disposal of Contractor's waste material brought on the job site and not
required in the performance of this contract. The intent of this provision
is to dispose of that waste identified as waste hazardous

material /hazardous waste as defined herein that was generated as part of
this contract and existed within the boundary of the Contract limits and
not brought in from offsite by the Contractor. Incidental materials used
to support the contract including, but not limited to aerosol cans, waste
paint, cleaning solvents, contaminated brushes, rags, clothing, etc. are
the responsibility of the Contractor. The list is illustrative rather than
inclusive. The Contractor is not authorized to discharge any materials to
sanitary sewer, storm drain, or to the river or conduct waste treatment or
disposal on government property without written approval of the Contracting
Officer.
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3

.5 HAZARDOUS MATERIAL MANAGEMENT

No hazardous material shall be brought onto government property that does
not directly relate to requirements for the performance of this contract.

Include hazardous material control procedures in the Safety Plan. Address
procedures and proper handling of hazardous materials, including the
appropriate transportation requirements. Submit a MSDS and estimated
quantities to be used for each hazardous material to the Contracting
Officer prior to bringing the material on base. Typical materials
requiring MSDS and quantity reporting include, but are not limited to, oil
and latex based painting and caulking products, solvents, adhesives,
aerosol, and petroleum products. At the end of the project, provide the
Contracting Officer with the maximum quantity of each material that was
present at the site at any one time, the dates the material was present,
the amount of each material that was used during the project, and how the
material was used. Ensure that hazardous materials are utilized in a
manner that will minimize the amount of hazardous waste that is generated.
Ensure that all containers of hazardous materials have NFPA labels or their
equivalent. Keep copies of the MSDS for hazardous materials on site at all
times and provide them to the Contracting Officer at the end of the
project. Certify that all hazardous materials removed from the site are
hazardous materials and do not meet the definition of hazardous waste per
40 CFR 261.

.6 RELEASES/SPILLS OF OIL AND HAZARDOUS SUBSTANCES

Exercise due diligence to prevent, contain, and respond to spills of
hazardous material, hazardous substances, hazardous waste, sewage,
regulated gas, petroleum, lubrication oil, and other substances regulated
by environmental law. Maintain spill cleanup equipment and materials at
the work site. In the event of a spill, take prompt, effective action to
stop, contain, curtail, or otherwise limit the amount, duration, and
severity of the spill/release. 1In the event of any releases of oil and
hazardous substances, chemicals, or gases; immediately (within 15 minutes)
notify the Base or Activity Fire Department, the activity's Command Duty
Officer, and the Contracting Officer. TIf the contractor's response is
inadequate, the Navy may respond. If this should occur, the contractor
will be required to reimburse the government for spill response assistance
and analysis.

The Contractor is responsible for verbal and written notifications as
required by the federal 40 CFR 355, State, local regulations and Navy
Instructions. Spill response will be in accordance with 40 CFR 300 and
applicable State and local regulations. Contain and clean up these spills
without cost to the Government. If Government assistance is requested or
required, the Contractor will reimburse the Government for such
assistance. Provide copies of the written notification and documentation
that a verbal notification was made within 20 days.

Maintain spill cleanup equipment and materials at the work site. Clean up
all hazardous and non-hazardous (WHM) waste spills. The Contractor shall
reimburse the government for all material, equipment, and clothing
generated during any spill cleanup. The Contractor shall reimburse the
government for all costs incurred including sample analysis materials,
equipment, and labor if the government must initiate its own spill cleanup
procedures, for Contractor responsible spills, when:

a. The Contractor has not begun spill cleanup procedure within one hour of
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spill discovery/occurrence, or

b. If, in the government's judgment, the Contractor's spill cleanup is not
adequately abating life threatening situation and/or is a threat to any
body of water or environmentally sensitive areas.

3.7 DUST CONTROL

Keep dust down at all times, including during nonworking periods. Sprinkle
or treat, with dust suppressants, 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.

3.8 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.

-- End of Section --
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SECTION 01 57 19.01 20
SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS
02/10
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. The following shall be submitted in accordance with Section
01 33 00 SUBMITTAL PROCEDURES:
SD-11 Closeout Submittals
Weight Tickets; G
1.2 REGIONAL REQUIREMENTS
1.2.1 Mid-Atlantic and DC
1.2.1.1 Maryland
a. Patuxent River Environmental Program Points of Contact:
1) Stormwater Program Manager: Tracy Maningas (301.757.4910).
2) Hazardous Waste Program Manager: Dawn Olson (301.995.3627).
3) Air Program Manager: Leslie Churilla (301.757.4930).
4) Solid Waste Manager: Gary Costanzo (301.995.3625).

1.2.2 Weight Tickets

Provide weight tickets for construction and demlition debris, including
recycled materials, removed off site and legally disposed of.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 62 35
RECYCLED / RECOVERED MATERIALS

07/06

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.

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 247 Comprehensive Procurement Guideline for
Products Containing Recovered Materials

.2 OBJECTIVES

Government procurement policy is to acquire, in a cost effective manner,

items containing the highest percentage of recycled and recovered materials
practicable consistent with maintaining a satisfactory level of competition
without adversely affecting performance requirements or exposing suppliers'

employees to undue hazards from the recovered materials. The Environmental
Protection Agency (EPA) has designated certain items which must contain a
specified percent range of recovered or recycled materials. EPA designated

products specified in this contract comply with the stated policy and with
the EPA guidelines. Make all reasonable efforts to use recycled and
recovered materials in providing the EPA designated products and in
otherwise utilizing recycled and recovered materials in the execution of
the work.

.3 EPA DESIGNATED ITEMS INCORPORATED IN THE WORK

Various sections of the specifications contain requirements for materials
that have been designated by EPA as being products which are or can be made
with recovered or recycled materials. These items, when incorporated into
the work under this contract, shall contain at least the specified
percentage of recycled or recovered materials unless adequate

justification (non-availability) for non-use is provided. When a
designated item is specified as an option to a non-designated item, the
designated item requirements apply only if the designated item is used in
the work.

.4 EPA PROPOSED ITEMS INCORPORATED IN THE WORK

Products other than those designated by EPA are still being researched and
are being considered for future Comprehensive Procurement Guideline (CPG)
designation. It is recommended that these items, when incorporated in the
work under this contract, contain the highest practicable percentage of
recycled or recovered materials, provided specified requirements are also
met.
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1.5 EPA LISTED ITEMS USED IN CONDUCT OF THE WORK BUT NOT INCORPORATED IN
THE WORK

There are many products listed in 40 CFR 247 which have been designated or
proposed by EPA to include recycled or recovered materials that may be used
by the Contractor in performing the work but will not be incorporated into
the work. These products include office products, temporary traffic
control products, and pallets. It is recommended that these
non-construction products, when used in the conduct of the work, contain
the highest practicable percentage of recycled or recovered materials and
that these products be recycled when no longer needed.

PART 2 TITLE
Not Used

PART 3 TITLE
Not Used

-- End of Section --
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SECTION 01 74 19

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
01/07

PART 1 GENERAL
1.1 GOVERNMENT POLICY

Government policy is to apply sound environmental principles in the design,
construction and use of facilities. As part of the implementation of that
policy: (1) practice efficient waste management when sizing, cutting, and
installing products and materials and (2) use all reasonable means to
divert construction and demolition waste from landfills and incinerators
and to facilitate their recycling or reuse. A minimum of 50 percent by
weight of total project solid waste shall be diverted from the landfill.

1.2 MANAGEMENT

Develop and implement a waste management program. Take a pro-active,
responsible role in the management of construction and demolition waste and
require all subcontractors, vendors, and suppliers to participate in the
effort. Construction and demolition waste includes products of demolition
or removal, excess or unusable construction materials, packaging materials
for construction products, and other materials generated during the
construction process but not incorporated into the work. In the management
of waste consideration shall be given to the availability of viable
markets, the condition of the material, the ability to provide the material
in suitable condition and in a quantity acceptable to available markets,
and time constraints imposed by internal project completion mandates. The
Contractor is responsible for implementation of any special programs
involving rebates or similar incentives related to recycling of waste.
Revenues or other savings obtained for salvage, or recycling accrue to the
Contractor. Appropriately permit firms and facilities used for recycling,
reuse, and disposal for the intended use to the extent required by federal,
state, and local regulations. Also, provide on-site instruction of
appropriate separation, handling, recycling, salvage, reuse, and return
methods to be used by all parties at the appropriate stages of the project.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. The following shall be submitted in accordance with Section
01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Waste Management Plan; G)
SD-11 Closeout Submittals
Records

1.4 MEETINGS

Conduct Construction Waste Management meetings. After award of the
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Contract and prior to commencement of work, schedule and conduct a meeting
with the Contracting Officer to discuss the proposed Waste Management Plan
and to develop a mutual understanding relative to the details of waste
management. The requirements for this meeting may be fulfilled during the
coordination and mutual understanding meeting outlined in Section

01 45 00.00 20 QUALITY CONTROL. At a minimum, environmental and waste
management goals and issues shall be discussed at the following additional
meetings:

a. Pre-bid meeting.

b. Preconstruction meeting.

c. Regular site meetings.

d. Work safety meetings.
1.5 WASTE MANAGEMENT PLAN

A waste management plan shall be submitted within 15 days after contract
award and not less than 10 days before the preconstruction meeting. The
plan shall demonstrate how the project waste diversion goal shall be met
and shall include the following:

a. Name of individuals on the Contractor's staff responsible for waste
prevention and management.

b. Actions that will be taken to reduce solid waste generation,
including coordination with subcontractors to ensure awareness and
participation.

c. Description of the regular meetings to be held to address waste
management.

d. Description of the specific approaches to be used in
recycling/reuse of the various materials generated, including the areas
on site and equipment to be used for processing, sorting, and temporary
storage of wastes.

e. Characterization, including estimated types and quantities, of the
waste to be generated.

f. ©Name of landfill and/or incinerator to be used and the estimated
costs for use, assuming that there would be no salvage or recycling on
the project.

g. Identification of local and regional reuse programs, including
non-profit organizations such as schools, local housing agencies, and
organizations that accept used materials such as materials exchange
networks and Habitat for Humanity. Include the name, location, and
phone number for each reuse facility to be used, and provide a copy of
the permit or license for each facility.

h. List of specific waste materials that will be salvaged for resale,
salvaged and reused on the current project, salvaged and stored for
reuse on a future project, or recycled. Recycling facilities that will
be used shall be identified by name, location, and phone number,
including a copy of the permit or license for each facility.
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i. 1Identification of materials that cannot be recycled/reused with an
explanation or justification, to be approved by the Contracting Officer.

j. Description of the means by which any waste materials identified in
item (h) above will be protected from contamination.

k. Description of the means of transportation of the recyclable
materials (whether materials will be site-separated and self-hauled to
designated centers, or whether mixed materials will be collected by a
waste hauler and removed from the site).

1. Anticipated net cost savings determined by subtracting Contractor
program management costs and the cost of disposal from the revenue
generated by sale of the materials and the incineration and/or landfill
cost avoidance.

Revise and resubmit Plan as required by the Contracting Officer. Approval
of Contractor's Plan will not relieve the Contractor of responsibility for
compliance with applicable environmental regulations or meeting project
cumulative waste diversion requirement. Distribute copies of the Waste
Management Plan to each subcontractor, the Quality Control Manager, and the
Contracting Officer.

1.6 RECORDS

Records shall be maintained to document the quantity of waste generated;
the quantity of waste diverted through sale, reuse, or recycling; and the
quantity of waste disposed by landfill or incineration. Quantities may be
measured by weight or by volume, but must be consistent throughout. List
each type of waste separately noting the disposal or diversion date.
Identify the landfill, recycling center, waste processor, or other
organization used to process or receive the solid waste. Provide
explanations for any waste not recycled or reused. With each application
for payment, submit updated documentation for solid waste disposal and
diversion, and submit manifests, weight tickets, receipts, and invoices
specifically identifying the project and waste material. The records shall
be made available to the Contracting Officer during construction, and a
copy of the records shall be delivered to the Contracting Officer upon
completion of the construction.

1.7 COLLECTION

Separate, store, protect, and handle at the site identified recyclable and
salvageable waste products in a manner that maximizes recyclability and
salvagability of identified materials. Provide the necessary containers,
bins and storage areas to facilitate effective waste management and clearly
and appropriately identify them. Provide materials for barriers and
enclosures around recyclable material storage areas which are nonhazardous
and recyclable or reusable. Locate out of the way of construction traffic.
Provide adequate space for pick-up and delivery and convenience to
subcontractors. Recycling and waste bin areas are to be kept neat and
clean, and recyclable materials shall be handled to prevent contamination
of materials from incompatible products and materials. Clean contaminated
materials prior to placing in collection containers. Use cleaning materials
that are nonhazardous and biodegradable. Handle hazardous waste and
hazardous materials in accordance with applicable regulations. Separate
materials by one of the following methods:
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1.

7.1 Source Separated Method

Waste products and materials that are recyclable shall be separated from
trash and sorted as described below into appropriately marked separate
containers and then transported to the respective recycling facility for
further processing. Deliver materials in accordance with recycling or
reuse facility requirements (e.g., free of dirt, adhesgives, solvents,
petroleum contamination, and other substances deleterious to the recycling
process). Separate materials into the following category types as
appropriate to the project waste and to the available recycling and reuse
programs in the project area:

a. Land clearing debris.

b. Asphalt.

c. Concrete and masonry.

d. Metal (e.g. banding, stud trim, ductwork, piping, rebar, roofing, other
trim, steel, iron, galvanized, stainless steel, aluminum, copper, zinc,
lead brass, bronze).

(1) Ferrous.
(2) Non-ferrous.
e. Wood (nails and staples allowed).

f. Debris.

g. Glass (colored glass allowed).

h. Paper.
(1) Bond.
(2) Newsprint.

(3) Cardboard and paper packaging materials.
i. Plastic.
(1) Type 1: Polyethylene Terephthalate (PET, PETE).
(2) Type 2: High Density Polyethylene (HDPE) .
(3) Type 3: Vinyl (Polyvinyl Chloride or PVC).
(4) Type 4: Low Density Polyethylene (LDPE).
(5) Type 5: Polypropylene (PP).
(6) Type 6: Polystyrene (PS).
(7) Type 7: Other. Use of this code indicates that the package in
question is made with a resin other than the six listed above, or

is made of more than one resin listed above, and used in a
multi-layer combination.
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j. Gypsum.
k. Insulation.

1. Beverage containers.

1.7.2 Co-Mingled Method

Waste products and recyclable materials shall be placed into a single
container and then transported to a recycling facility where the recyclable
materials are sorted and processed.

1.7.3 Other Methods

Other methods proposed by the Contractor may be used when approved by the
Contracting Officer.

1.8 DISPOSAL

Control accumulation of waste materials and trash. Recycle or dispose of
collected materials off-site at intervals approved by the Contracting
Officer and in compliance with waste management procedures. Except as
otherwise specified in other sections of the specifications, disposal shall
be in accordance with the following:

1.8.1 Reuse
First consideration shall be given to salvage for reuse since little or no
re-processing is necessary for this method, and less pollution is created
when items are reused in their original form. Coordinate reuse with the
Contracting Officer. Sale or donation of waste suitable for reuse shall be
considered.

1.8.2 Recycle
Waste materials not suitable for reuse, but having value as being
recyclable, shall be made available for recycling. All fluorescent lamps,
HID lamps, and mercury-containing thermostats removed from the site shall
be recycled. Arrange for timely pickups from the site or deliveries to
recycling facilities in order to prevent contamination of recyclable
materials.

1.8.3 Waste

Materials with no practical use or economic benefit shall be disposed at a
landfill or incinerator.

1.8.4 Return

Set aside and protect misdelivered and substandard products and materials
and return to supplier for credit.

PART 2 PRODUCTS

Not used.
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PART 3 EXECUTION

Not used. -- End of Section --
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SECTION 01 78 00

CLOSEOUT SUBMITTALS
08/11

PART 1 GENERAL

1.

1.

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) Stewardship for the Cleaning of
Commercial and Institutional Buildings

GREEN SEAL (GS)

GS-37 (2000; R 2009) Industrial and
Institutional Cleaners

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 1-300-08 (2009, with Change 2) Criteria for
Transfer and Acceptance of DoD Real
Property

.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
Warranty
Final Cleaning
SD-11 Closeout Submittals
Record Drawings
Interim Form DD1354; G
Checklist for Form DD1354; G
NAVFAC Sustainable & Energy Data Record Card; G
3 PROJECT RECORD DOCUMENTS
.3.1 Record Drawings
Drawings showing final as-built conditions of the project. This paragraph
covers record drawings complete, as a requirement of the contract. The

terms "drawings," "contract drawings," "drawing files," "working record
drawings" and "final record drawings" refer to contract drawings which are
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revised to be used for final record drawings showing as-built conditions.
The final CAD record drawings must consist of one set of electronic CAD
drawing files in the specified format, 2 sets of prints, and one set of
the approved working Record drawings.

1.3.1.1 Government Furnished Materials

One set of electronic CADD files in the specified software and format
revised to reflect all bid amendments will be provided by the Government at
the preconstruction conference for projects requiring CADD file record
drawings.

1.3.1.2 Working Record and Final Record Drawings

Revise 2 sets of paper drawings by red-line process to show the as-built
conditions during the prosecution of the project. Keep these working
as-built marked drawings current on a weekly basis and at least one set
available on the jobsite at all times. Changes from the contract plans
which are made in the work or additional information which might be
uncovered in the course of construction must be accurately and neatly
recorded as they occur by means of details and notes. Prepare final record
(as-built) drawings after the completion of each definable feature of work
as listed in the Contractor Quality Control Plan (Foundations, Utilities,
Structural Steel, etc., as appropriate for the project). The working
as-built marked prints and final record (as-built) drawings will be jointly
reviewed for accuracy and completeness by the Contracting Officer and the
Contractor prior to submission of each monthly pay estimate. If the
Contractor fails to maintain the working and final record drawings as
specified herein, the Contracting Officer will deduct from the monthly
progress payment an amount representing the estimated cost of maintaining
the record drawings. This monthly deduction will continue until an
agreement can be reached between the Contracting Officer and the Contractor
regarding the accuracy and completeness of updated drawings. Show on the
working and final record drawings , but not limited to, the following
information:

a. The actual location, kinds and sizes of all sub-surface utility lines.
In order that the location of these lines and appurtenances may be
determined in the event the surface openings or indicators become
covered over or obscured, show by offset dimensions to two permanently
fixed surface features the end of each run including each change in
direction on the record drawings. Locate valves, splice boxes and
similar appurtenances by dimensioning along the utility run from a
reference point. Also record the average depth below the surface of
each run.

b. The location and dimensions of any changes within the building
structure.

c. Correct grade, elevations, cross section, or alignment of roads,
earthwork, structures or utilities if any changes were made from
contract plans.

d. Changes in details of design or additional information obtained from
working drawings specified to be prepared and/or furnished by the
Contractor; including but not limited to fabrication, erection,
installation plans and placing details, pipe sizes, insulation
material, dimensions of equipment foundations, etc.
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e.

The topography, invert elevations and grades of drainage installed or
affected as part of the project construction.

Changes or modifications which result from the final inspection.

Where contract drawings or specifications present options, show only
the option selected for construction on the final as-built prints.

If borrow material for this project is from sources on Government
property, or if Government property is used as a spoil area, furnish a
contour map of the final borrow pit/spoil area elevations.

Systems designed or enhanced by the Contractor, such as HVAC controls,
fire alarm, fire sprinkler, and irrigation systems.

Modifications (include within change order price the cost to change
working and final record drawings to reflect modifications) and
compliance with the following procedures.

(1)

1.3.1.3

Follow directions in the modification for posting descriptive
changes.

Place a Modification Delta at the location of each deletion.

For new details or sections which are added to a drawing, place a
Modification Delta by the detail or section title.

For minor changes, place a Modification Delta by the area changed
on the drawing (each location).

For major changes to a drawing, place a Modification Delta by the
title of the affected plan, section, or detail at each location.

For changes to schedules or drawings, place a Modification Delta
either by the schedule heading or by the change in the schedule.

The Modification Delta size shall be 1/2 inch diameter unless the
area where the circle is to be placed is crowded. Smaller size
circle shall be used for crowded areas.

Drawing Preparation

Modify the record drawings as may be necesgsary to correctly show the
features of the project as it has been constructed by bringing the contract
set into agreement with approved working as-built prints, and adding such
additional drawings as may be necessary. These working as-built marked
prints must be neat, legible and accurate. These drawings are part of the
permanent records of this project and must be returned to the Contracting
Officer after approval by the Government. Any drawings damaged or lost by
the Contractor must be satisfactorily replaced by the Contractor at no
expense to the Government.

1.3

1.

4

Computer Aided Design and Drafting (CADD) Drawings

Only employ personnel proficient in the preparation of CADD drawings to
modify the contract drawings or prepare additional new drawings. Additions
and corrections to the contract drawings must be equal in gquality and
detail to that of the originals. Line colors, line weights, lettering,
layering conventions, and symbols must be the same as the original line
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colors, line weights, lettering, layering conventions, and symbols. If
additional drawings are required, prepare them using the specified
electronic file format applying the same graphic standards specified for
original drawings. The title block and drawing border to be used for any
new final record drawings must be identical to that used on the contract
drawings. Accomplish additions and corrections to the contract drawings
using CADD files. The Contractor will be furnished "as-designed" drawings
in AutoCad Release 2010 format compatible with a Windows XP operating
system. The electronic files will be supplied on compact disc, read-only
memory (CD-ROM). Provide all program files and hardware necessary to
prepare final record drawings. The Contracting Officer will review final
record drawings for accuracy and return them to the Contractor for required
corrections, changes, additions, and deletions.

a. Provide CADD "base" colors of red, green, and blue. Color code for
changes as follows:

(1) Deletions (Red) - Over-strike deleted graphic items (lines),
lettering in notes and leaders.

(2) Additions (Green) - Added items, lettering in notes and leaders.

(3) Special (Blue) - Items requiring special information,
coordination, or special detailing or detailing notes.

b. Rename the Contract Drawing files in a manner related to the contract
number (i.e., 98-C-10.DGN) as instructed in the Pre-Construction
conference. Use only those renamed files for the Marked-up changes.
All changes shall be made on the layer/level as the original item.

c. When final revisions have been completed, show the wording "RECORD
DRAWINGS / AS-BUILT CONDITIONS" followed by the name of the Contractor
in letters at least 3/16 inch high on the cover sheet drawing. Mark
all other contract drawings either "Record" drawing denoting no
revisions on the sheet or "Revised Record" denoting one or more
revisions. Date original contract drawings in the revision block.

d. Within 10 days for contracts less than $5 million after Government
approval of all of the working record drawings for a phase of work,
prepare the final CADD record drawings for that phase of work and
submit two sets of blue-lined prints of these drawings for Government
review and approval. The Government will promptly return one set of
prints annotated with any necessary corrections. Within 7 days for
contracts less than $5 million revise the CADD files accordingly at no
additional cost and submit one set of final prints for the completed
phase of work to the Government. Within 10 days for contracts less
than $5 million of substantial completion of all phases of work, submit
the final record drawing package for the entire project. Submit one
set of electronic files on compact disc, read-only memory (CD-ROM), one
set of mylars, two sets of blue-line prints and one set of the approved
working record drawings. They must be complete in all details and
identical in form and function to the contract drawing files supplied
by the Government. Any transactions or adjustments necessary to
accomplish this is the responsibility of the Contractor. The
Government reserves the right to reject any drawing files it deems
incompatible with the customer's CADD system. Paper prints, drawing
files and storage media submitted will become the property of the
Government upon final approval. Failure to submit final record drawing
files and marked prints as specified will be cause for withholding any
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payment due the Contractor under this contract. Approval and
acceptance of final record drawings must be accomplished before final
payment is made to the Contractor.

1.3.1.5 Payment

No separate payment will be made for record drawings required under this
contract, and all costs accrued in connection with such drawings are
considered a subsidiary obligation of the Contractor.

1.3.2 Construction Contract Specifications

Furnish final record (as-built) construction contract specifications,
including modifications thereto, 30 days after transfer of the completed
facility.

1.3.3 Real Property Equipment

Furnish a list of installed equipment furnished under this contract.
Include all information usually listed on manufacturer's name plate. 1In
the "EQUIPMENT-IN-PLACE LIST" include, as applicable, the following for
each piece of equipment installed: description of item, location (by room
number), model number, serial number, capacity, name and address of
manufacturer, name and address of equipment supplier, condition, spare
parts list, manufacturer's catalog, and warranty. Furnish a draft list at
time of transfer. Furnish the final list 30 days after transfer of the
completed facility.

1.4 WARRANTY MANAGEMENT
1.4.1 Warranties

Furnish with each warranty the name, address, and telephone number of each
of the guarantor's representatives nearest to the project location.

For each warranted system, item, or feature of construction include the
following:

Name of item.

Model and serial numbers.

Location where installed.

Name and phone numbers of manufacturers or suppliers.

Names, addresses and telephone numbers of sources of spare parts.
Warranties and terms of warranty. Include one-year overall
warranty of construction, including the starting date of warranty

~ o~~~ o~ —

O Ul W

of construction. Items which have extended warranties must be
indicated with separate warranty expiration dates.

(7) Cross-reference to warranty certificates as applicable.

(8) Starting point and duration of warranty period.

(9) Summary of maintenance procedures required to continue the

warranty in force.

(10) Cross-reference to specific pertinent Operation and Maintenance
manuals.

(11) Organization, names and phone numbers of persons to call for
warranty service.

(12) Typical response time and repair time expected for various
warranted equipment.

e. The Contractor's plans for attendance at the 4 and 9 month
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post-construction warranty inspections conducted by the Government.

1.4.2 Performance Bond

The Contractor's Performance Bond must remain effective throughout the
construction period.

a. In the event the Contractor fails to commence and diligently pursue any
construction warranty work required, the Contracting Officer will have
the work performed by others, and after completion of the work, will
charge the remaining construction warranty funds of expenses incurred
by the Government while performing the work, including, but not limited
to administrative expenses.

b. 1In the event sufficient funds are not available to cover the
construction warranty work performed by the Government at the
Contractor's expense, the Contracting Officer will have the right to
recoup expenses from the bonding company.

c. Following oral or written notification of required construction
warranty repair work, respond in a timely manner. Written verification
will follow oral instructions. Failure of the Contractor to respond
will be cause for the Contracting Officer to proceed against the
Contractor.

1.4.3 Pre-Warranty Conference

Prior to contract completion, and at a time designated by the Contracting
Officer, meet with the Contracting Officer to develop a mutual
understanding with respect to the requirements of this section.
Communication procedures for Contractor notification of construction
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deemed necessary
by the Contracting Officer for the execution of the construction warranty
will be established/reviewed at this meeting. In connection with these
requirements and at the time of the Contractor's quality control completion
inspection, furnish the name, telephone number and address of a licensed
and bonded company which is authorized to initiate and pursue construction
warranty work action on behalf of the Contractor. This point of contact
will be located within the local service area of the warranted
construction, be continuously available, and be responsive to Government
inquiry on warranty work action and status. This requirement does not
relieve the Contractor of any of its responsibilities in connection with
other portions of this provision.

1.5 CLEANUP

Provide final cleaning in accordance with ASTM E1971 and submit two copies
of the listing of completed final clean-up items. Leave premises "broom
clean." Comply with GS-37 for general purpose cleaning and bathroom
cleaning. Use only nonhazardous cleaning materials, including natural
cleaning materials, in the final cleanup. Clean debris from roofs,
gutters, downspouts and drainage systems. Sweep paved areas and rake clean
landscaped areas. Remove waste and surplus materials, rubbish and
construction facilities from the site. Recycle, salvage, and return
construction and demolition waste from project in accordance with the Waste
Management Plan. Promptly and legally transport and dispose of any trash.
Do not burn, bury, or otherwise dispose of trash on the project site.
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1.6 REAL PROPERTY RECORD

Near the completion of Project, but a minimum of 60 days prior to final
acceptance of the work, complete and submit an accounting of all installed
property with Interim Form DD1354 "Transfer and Acceptance of Military Real
Property." 1Include any additional assets/improvements/alterations from the
Draft DD Form 1354. Contact the Contracting Officer for any project
specific information necessary to complete the DD Form 1354. Refer to
UFC 1-300-08 for instruction on completing the DD Form 1354. For
information purposes, a blank DD Form 1354 (fill-able) in ADOBE (PDF) may
be obtained at the following web site:
http://www.dtic.mil/whs/directives/infomgt/forms/eforms/dd1354 .pdf

Submit the completed Checklist for Form DD1354 of Installed Building
Equipment items. Attach this list to the updated DD Form 1354.

1.7 NAVFAC SUSTAINABLE & ENERGY DATA RECORD CARD

Within 60 days of the completion of Project, complete an electronic copy of
the NAVFAC Sustainable & Energy Data Record Card, and submit to the
Contracting Officer. Draft Record card for this project should be
available from Designer of Record (DOR) or Contracting Officer.
Instructions and a blank DD Form (fill-able) in ADOBE (PDF) may be obtained
at the Whole Building Design Guide web site by navigating:

Home > Participating Agencies > Department of Defense (DoD) > NAVFAC
Sustainable Development Program > Contract Documents > NAVFAC Sustainable &
Energy Data Record Card; or directly at

http://www.wbdg.org/pdfs/navfac sustainable energy data record card.pdf.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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OPERATION AND MAINTENANCE DATA
08/15

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.

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 Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
Notebook, in conformance with Section 01 33 29 SUSTAINABILITY REPORTING.
Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES:

SD-10 Operation and Maintenance Data

O&M Database; G

1.3 OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&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.

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. Use Data
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Package 3 for commissioned items without a specified data package
requirement in the individual technical sectiomns.

1.3.3 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.

1.4 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.

1.5 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, project record documents, and training
videos. 1Include a complete electronically linked operation and maintenance
directory.

1.5.1 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.

1.5.2 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)
f. Prepared By: (Name, title, phone number and email address)
g. Include the disk content on the disk label
h. Date

i. Virus scanning program used
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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.

.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:

.6.1.1 Safety Precautions and Hazards

List personnel hazards and equipment or product safety precautions for
operating conditions. List all residual hazards identified in the Activity
Hazard Analysis provided under Section 01 35 26 GOVERNMENT SAFETY
REQUIREMENTS. Provide recommended safeguards for each identified hazard.

.6.1.2 Operator Prestart

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

.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.

.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.

.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.

.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.

.6.1.7 Environmental Conditions

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.
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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.
Include potential environmental and indoor air quality impacts of
recommended maintenance procedures and materials.

.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.

.6.2.2 Preventive Maintenance Plan, Schedule, and Procedures

Provide manufacturer's schedule for routine preventive maintenance,
ingpections, 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.

.6.2.3 Cleaning Recommendations

Provide environmentally preferable cleaning recommendations in accordance
with ASTM E1971.

.6.3 Repair

Provide manufacturer's recommended procedures and instructions for
correcting problems and making repairs for the installed model and features
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of each system. Include potential environmental and indoor air quality
impacts of recommended maintenance procedures and materials.

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 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
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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.

1.6.4.2 Warranty Information
List and explain the various warranties and clearly identify the servicing
and technical precautions prescribed by the manufacturers or contract
documents in order to keep warranties in force. Include warranty
information for primary componentsof the system. Provide copies of
warranties required by Section 01 78 00 CLOSEOUT SUBMITTALS.

1.6.4.3 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 O&M data packages specified in individual technical sections.
The information required in each type of data package follows:

1.7.1 Data Package 1
a. Safety precautions and hazards
b. Cleaning recommendations
c. Maintenance and repair procedures
d. Warranty information
e. Extended warranty information
f. Contractor information
g. Spare parts and supply list
1.7.2 Data Package 2
a. Safety precautions and hazards
b. Normal operations
c. Environmental conditions

d. Lubrication data
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e. Preventive maintenance plan, schedule, and procedures
f. Cleaning recommendations

g. Maintenance and repair procedures
h. Removal and replacement instructions
i. Spare parts and supply list
j. Parts identification
k. Warranty information
1. Extended warranty information
m. Contractor information
1.7.3 Data Package 3
a. Safety precautions and hazards
b. Operator prestart
c. Startup, shutdown, and post-shutdown procedures
d. Normal operations
e. Emergency operations
f. Environmental conditions
g. Operating log
h. Lubrication data
i. Preventive maintenance plan, schedule, and procedures
j. Cleaning recommendations
k. Troubleshooting guides and diagnostic techniques
1. Wiring diagrams and control diagrams
m. Maintenance and repair procedures
n. Removal and replacement instructions
Oo. Spare parts and supply list
p. Product submittal data
g. O&M submittal data
r. Parts identification

s. Warranty information
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t. Extended warranty information
u. Testing equipment and special tool information
v. Testing and performance data
w. Contractor information
x. Field test reports
1.7 Data Package 4
a. Safety precautions and hazards
b. Operator prestart
c. Startup, shutdown, and post-shutdown procedures
d. Normal operations
e. Emergency operations
f. Operator service requirements
g. Environmental conditions
h. Operating log
i. Lubrication data
j. Preventive maintenance plan, schedule, and procedures
k. Cleaning recommendations
1. Troubleshooting guides and diagnostic techniques
m. Wiring diagrams and control diagrams
n. Repair procedures
o. Removal and replacement instructions
p. Spare parts and supply list
g. Repair work-hours
r. Product submittal data
s. O&M submittal data
t. Parts identification
u. Warranty information
v. Extended warranty information
w. Personnel training requirements
X. Testing equipment and special tool information
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y. Testing and performance data
z. Contractor information
aa. Field test reports

1.7.5 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
g. Warranty information
r. Extended warranty information
s. Testing and performance data
t. Contractor information
u. Field test reports

PART 2 PRODUCTS
Not Used
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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 submitted in accordance with Section 01 78 00 CLOSEOUT SUBMITTALS..
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 Plan
Submit a written training plan to the Contracting Officer for approval at
least 60 calendar days prior to the scheduled training. Training plan must
be approved by the Quality Control Manager (QC) prior to forwarding to the
Contracting Officer. Also, coordinate the training schedule with the
Contracting Officer and QC. Include within the plan the following elements:
a. Equipment included in training
b. 1Intended audience
c. Location of training
d. Dates of training

e. Objectives

f. Outline of the information to be presented and subjects covered
including description

g. Start and finish times and duration of training on each subject

h. Methods (e.g. classroom lecture, video, site walk-through, actual
operational demonstrations, written handouts)

i. Instructor names and instructor qualifications for each subject

j. List of texts and other materials to be furnished by the Contractor
that are required to support training

k. Description of proposed software to be used for video recording of
training sessions.

3.1.2 Training Content

The core of this training must be based on manufacturer's recommendations
and the operation and maintenance information. The QC is responsible for
overseeing and approving the content and adequacy of the training. 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
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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.
i. Tenant interaction issues.

-- End of Section --
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SECTION 02 41 00

DEMOLITION
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.
ATIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)
AHRI Guideline K (2009) Guideline for Containers for
Recovered Non-Flammable Fluorocarbon

Refrigerants

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 145 (1991; R 2012) Standard Specification for
Classification of Soils and Soil-Aggregate
Mixtures for Highway Construction Purposes

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE Al1l0.6 (2006) Safety Requirements for 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 61 National Emission Standards for Hazardous
Air Pollutants

40 CFR 82 Protection of Stratospheric Ozone
1.2 PROJECT DESCRIPTION
1.2.1 Demolition/Deconstruction Plan

Prepare a Demolition Plan and submit proposed demolition, 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 disconnection
schedule of utility services, a detailed description of methods and
equipment to be used for each operation and of the sequence of operations.
Coordinate with Waste Management Plan. 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.
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1.

2.2 General Requirements

Do not begin demolition or deconstruction until authorization is received
from the Contracting Officer. Work of this Section shall be performed in a
manner that maximizes the value derived from the salvage and recycling of
materials. Remove rubbish and debris from the project site daily; do not
allow accumulations inside or outside the buildings and on airfield
pavements. The work includes demolition, and removal of resulting rubbish
and debris. 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.

.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 or pavements to remain. 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.

.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 snow, dust, dirt, and
debris from work areas daily.

.3.2 Weather Protection

For portions of the building to remain, protect building interior and
materials and equipment from the weather at all times. Weather protection
includes the temporary curtain wall as indicated on the Drawings.

.3.3 Utility Service

Removal of existing below ground utilities is not anticipated. Maintain
existing utilities and protect against damage during demolition and
deconstruction operations. In the event that utilities are uncovered during
the Work, immediately notify the Contracting Officer. The Government will
disconnect and seal utilities as required.

.3.4 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
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1.

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 . Where burning is permitted, adhere to
federal, state, and local regulations.

.5 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
Existing Conditions

SD-07 Certificates

Notification; G

SD-11 Closeout Submittals
Receipts
6 QUALITY ASSURANCE

Submit timely notification of demolition and renovation projects to

Federal, State, regional, and local authorities in accordance with 40 CFR 61,
Subpart M. Notify the State's environmental protection 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 ASSE/SAFE Al10.6. Comply with the Environmental Protection
Agency requirements specified. Use of explosives will not be permitted.

.6.1 Dust and Debris Control

Prevent the spread of dust and debris to occupied portions of the building
and on airfield pavements and avoid the creation of a nuisance 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. Sweep pavements as often as necessary to control the spread of
debris that may result in foreign object damage potential to aircraft.
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1.7 PROTECTION
1.7.1 Traffic Control Signs

a. Where pedestrian and driver safety or aircraft safety is endangered
in the area of removal work, use traffic barricades with approved
flashing lights. Omit flashing lights if deemed by the Contracting
Officer to be detrimental to flight operations. Anchor barricades in a
manner to prevent displacement by wind, jet or prop blast. Notify the
Contracting Officer prior to beginning such work.

1.7.2 Protection of Personnel

Before, during and after the demolition work continuously evaluate the
condition of the hangar doors being demolished 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.

1.8 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.

1.9 RELOCATIONS

Perform the removal and reinstallation of relocated itemsg 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.

1.10 EXISTING CONDITIONS

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 elevationg, 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.
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PART 2 PRODUCTS
2.1 FILL MATERIAL

a. Comply with excavating, backfilling, and compacting procedures for
soils used as backfill material to fill voids, depressions or
excavations resulting from demolition or deconstruction of structures.

b. Fill material shall conform to the definition of satisfactory soil
material as defined in AASHTO M 145, Soil Classification Groups A-1,
A-2-4, A-2-5 and A-3. In addition, fill material shall be free from
roots and other organic matter, trash, debris, frozen materials, and
stones larger than 2 inches in any dimension.

PART 3 EXECUTION
3.1 EXISTING FACILITIES TO BE REMOVED

Do not reuse any parts of the existing door systems.
3.1.1 Structures

a. Remove existing hangar doors, rails, asphalt, concrete, and other items
indicated on the Drawings.

b. Demolish door panels in a systematic manner. Demolish concrete and
masonry walls in small sections. Remove door panels and lower to
ground by means of cranes, platforms hoists, or other suitable methods
as approved by the Contracting Officer.

3.1.2 Utilities and Related Egquipment
3.1.2.1 General Requirements

Do not interrupt existing utilities serving occupied or used facilities,
except when authorized in writing by the Contracting Officer. Do not
interrupt existing utilities serving facilities occupied and used by the
Government except when approved in writing and then only after temporary
utility services have been approved and provided. Do not begin demolition
or deconstruction work until all utility disconnections have been made.
Shut off and cap utilities for future use, as indicated.

3.1.2.2 Disconnecting Existing Utilities

Remove existing utilities , as indicated or uncovered by work and terminate
in a manner conforming to the nationally recognized code covering the
specific utility and approved by the Contracting Officer. When utility
lines are encountered but are not indicated on the drawings, notify the
Contracting Officer prior to further work in that area. Remove meters and
related equipment and deliver to a location in accordance with instructions
of the Contracting Officer.

3.1.3 Paving and Slabs
Remove concrete and asphaltic concrete paving and slabs as indicated.

Provide neat sawcuts at limits of pavement removal as indicated. Remove
debris from the Installation at Contractor's expense.
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.1.4 Masonry

Sawcut and remove masonry so as to prevent damage to surfaces to remain, to
removed materials being salvaged and to facilitate the installation of new
work. Where new masonry adjoins existing, the new work shall abut or tie
into the existing construction. Provide square, straight edges and corners
where existing masonry adjoins new work and other locations. Masonry
removed in whole blocks shall be salvaged and stored for reuse. Masonry
removed in pieces shall be crushed for use as aggregate.

.1.5 Concrete

Saw concrete along straight lines to a depth of a minimum 2 inch. Break
out the remainder of the concrete provided that the remaining concrete is
sound. Coordinate sawcut locations with existing joints to the extent
practicable.

.1.6 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. 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:

.2 DISPOSITION OF MATERIAL

2.1 Title to Materials

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, is vested in the Contractor upon
approval by the Contracting 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.

.2.2 Disposal of Ozone Depleting Substance (ODS)

Class I and Class II ODS are defined in Section, 602(a) and (b), of The
Clean Air Act. Prevent discharge of Class I and Class II ODS to the
atmosphere. Place recovered ODS in cylinders meeting AHRI Guideline K
suitable for the type ODS (filled to no more than 80 percent capacity) and
provide appropriate labeling. Recovered ODS shall be removed from
Government property and disposed of in accordance with 40 CFR 82.
Products, equipment and appliances containing ODS in a sealed,
self-contained system (e.g. residential refrigerators and window air
conditioners) shall be disposed of in accordance with 40 CFR 82. Submit
Receipts or bills of lading, as specified. Submit a shipping receipt or
bill of lading for all containers of ozone depleting substance (0ODS)
shipped to the Defense Depot, Richmond, Virginia.
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3.2.2.1 Special Instructions
No more than one type of ODS is permitted in each container. A
warning/hazardous label shall be applied to the containers in accordance
with Department of Transportation regulations. All cylinders including but
not limited to fire extinguishers, spheres, or canisters containing an ODS
shall have a tag with the following information:
a. Activity name and unit identification code
b. Activity point of contact and phone number
c. Type of ODS and pounds of ODS contained
d. Date of shipment
e. National stock number (for information, call (804) 279-4525).
3.2.2.2 Fire Suppression Containers
Deactivate fire suppression system cylinders and canisters with electrical
charges or initiators prior to shipment. Also, safety caps must be used to
cover exposed actuation mechanisms and discharge ports on these special
cylinders.
3.3 CLEANUP
Remove debris and rubbish from the site daily. 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 materials resulting from
removal operations with all applicable federal, state and local regulation.
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, including waste soil, from Government property for legal

disposal.

-- End of Section --
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SECTION 02 82 16.00 20

ENGINEERING CONTROL OF ASBESTOS CONTAINING MATERIALS
08/11

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 INDUSTRIAL HYGIENE ASSOCIATION (ATIHA)

ATHA Z88.6 (2006) Respiratory Protection - Respirator
Use-Physical Qualifications for Personnel

AIHA Z9.2 (2006) Fundamentals Governing the Design
and Operation of Local Exhaust Ventilation
Systems

ASTM INTERNATIONAL (ASTM)

ASTM C732 (2006) Aging Effects of Artificial
Weathering on Latex Sealants

ASTM D2794 (1993; R 2010) Resistance of Organic
Coatings to the Effects of Rapid
Deformation (Impact)

ASTM D522 (1993a; R 2008) Mandrel Bend Test of
Attached Organic Coatings

ASTM E119 (2011a) Standard Test Methods for Fire
Tests of Building Construction and
Materials

ASTM E1368 (2011) Visual Inspection of Asbestos

Abatement Projects

ASTM E736 (2000; R 2011) Cohesion/Adhesion of
Sprayed Fire-Resistive Materials Applied
to Structural Members

ASTM E84 (2011b) Standard Test Method for Surface
Burning Characteristics of Building
Materials

ASTM E96/E96M (2010) Standard Test Methods for Water

Vapor Transmission of Materials
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
EPA 560/5-85-024 (1985) Guidance for Controlling

Asbestos-Containing Materials in Buildings
(Purple Book)
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926.103 Respiratory Protection

29 CFR 1926.1101 Asbestos

29 CFR 1926.200 Accident Prevention Signs and Tags

29 CFR 1926.51 Sanitation

29 CFR 1926.59 Hazard Communication

40 CFR 61-SUBPART A General Provisions

40 CFR 61-SUBPART M National Emission Standard for Asbestos
40 CFR 763 Asbestos

U.S. NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC)

ND OPNAVINST 5100.23 (2005; Rev G) Navy Occupational Safety and
Health (NAVOSH) Program Manual

UNDERWRITERS LABORATORIES (UL)

UL 586 (2009) Standard for High-Efficiency
Particulate, Air Filter Units

1.2 DEFINITIONS
1.2.1 ACM

Asbestos Containing Materials.
1.2.2 Amended Water

Water containing a wetting agent or surfactant with a maximum surface
tension of 0.00042 psi.

1.2.3 Area Sampling

Sampling of asbestos fiber concentrations which approximates the
concentrations of asbestos in the theoretical breathing zone but is not
actually collected in the breathing zone of an employee.

1.2.4 Asbestos

The term asbestos includes chrysotile, amosite, crocidolite, tremolite
asbestos, anthophyllite asbestos, and actinolite asbestos and any of these
minerals that has been chemically treated or altered. Materials are
considered to contain asbestos if the asbestos content of the material is
determined to be at least one percent.

1.2.5 Asbestos Control Area
That area where asbestos removal operations are performed which is isolated

by physical boundaries which assist in the prevention of the uncontrolled
release of asbestos dust, fibers, or debris.
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1.2.6 Asbestos Fibers

Those fibers having an aspect ratio of at least 3:1 and longer than 5
micrometers as determined by National Institute for Occupational Safety and
Health (NIOSH) Method 7400.

1.2.7 Asbestogs Permissible Exposure Limit

0.1 fibers per cubic centimeter of air as an 8-hour time weighted average
measured in the breathing zone as defined by 29 CFR 1926.1101 or other
Federal legislation having legal jurisdiction for the protection of workers
health.

1.2.8 Background

The ambient airborne asbestos concentration in an uncontaminated area as
measured prior to any asbestos hazard abatement efforts. Background
concentrations for other (contaminated) areas are measured in similar but
asbestos free locations.

1.2.9 Contractor

The Contractor is that individual, or entity under contract to the Navy to
perform the herein listed work.

1.2.10 Competent Person

A person meeting the requirements for competent person as specified in

29 CFR 1926.1101 including a person capable of identifying existing
asbestos hazards in the workplace and selecting the appropriate control
strategy for asbestos exposure, who has the authority to take prompt
corrective measures to eliminate them, and is specifically trained in a
training course which meet the criteria of EPA's Model Accreditation Plan (
40 CFR 763) for project designer or supervisor, or its equivalent. The
competent person shall have a current State of Maryland asbestos
contractors or supervisors license.

1.2.11 Encapsulation

The abatement of an asbestos hazard through the appropriate use of chemical
encapsulants.

1.2.12 Encapsulants
Specific materials in various forms used to chemically or physically entrap
asbestos fibers in various configurations to prevent these fibers from
becoming airborne. There are four types of encapsulants as follows which
must comply with performance requirements as specified herein.

a. Removal Encapsulant (can be used as a wetting agent)

b. Bridging Encapsulant (used to provide a tough, durable surface coating
to asbestos containing material)

c. Penetrating Encapsulant (used to penetrate the asbestos containing
material encapsulating all asbestos fibers and preventing fiber release

due to routine mechanical damage)

d. Lock-Down Encapsulant (used to seal off or "lock-down" minute asbestos
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fibers left on surfaces from which asbestos containing material has
been removed) .

1.2.13 Friable Asbestos Material

One percent asbestos containing material that can be crumbled, pulverized,
or reduced to powder by hand pressure when dry.

1.2.14 Glovebag Technique

Those asbestos removal and control techniques put forth in 29 CFR 1926.1101
Appendix G.

1.2.15 HEPA Filter Equipment

High efficiency particulate air (HEPA) filtered vacuum and/or exhaust
ventilation equipment with a filter system capable of collecting and
retaining asbestos fibers. Filters shall retain 99.97 percent of particles
0.3 microns or larger as indicated in UL 586.

1.2.16 Navy Consultant (NC)

That qualified person employed directly by the Government to monitor,
sample, inspect the work or in some other way advise the Contracting
Officer. The NC is normally a private consultant, but can be an employee
of the Government.

1.2.17 Negative Pressure Enclosure (NPE)

That engineering control technique described as a negative pressure
enclosure in 29 CFR 1926.1101.

1.2.18 Nonfriable Asbestos Material

Material that contains asbestos in which the fibers have been immobilized
by a bonding agent, coating, binder, or other material so that the asbestos
is well bound and will not normally release asbestos fibers during any
appropriate use, handling, storage or transportation. It is understood
that asbestos fibers may be released under other conditions such as
demolition, removal, or mishap.

1.2.19 Personal Sampling
Air sampling which is performed to determine asbestos fiber concentrations
within the breathing zone of a specific employee, as performed in
accordance with 29 CFR 1926.1101.

1.2.20 Private Qualified Person (PQP)

That qualified person hired by the Contractor to perform the herein listed
tasks.

1.2.21 Qualified Person (QP)

A Registered Architect, Professional Engineer, Certified Industrial
Hygienist, consultant or other qualified person who has successfully
completed training and is therefore accredited under a legitimate State
Model Accreditation Plan as described in 40 CFR 763 as a Building
Inspector, Contractor/Supervisor Abatement Worker, and Asbestos Project
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Designer; and has successfully completed the National Institute of
Occupational Safety and Health (NIOSH) 582 course "Sampling and Evaluating
Airborne Asbestos Dust" or equivalent. The QP must be qualified to perform
visual inspections as indicated in ASTM E1368. The QP shall be
appropriately licensed in the State of Maryland.

1.2.22 TEM
Refers to Transmission Electron Microscopy.
1.2.23 Time Weighted Average (TWA)

The TWA is an 8-hour time weighted average airborne concentration of
asbestos fibers.

1.2.24 Wetting Agent

A chemical added to water to reduce the water's surface tension thereby
increasing the water's ability to soak into the material to which it is

applied. An equivalent wetting agent must have a surface tension of at most
0.00042 psi.

1.3 REQUIREMENTS
1.3.1 Description of Work

The work covered by this section includes the handling and control of
asbestos containing materials and describes some of the resultant
procedures and equipment required to protect workers, the environment and
occupants of the building or area, or both, from contact with airborne
asbestos fibers. The work also includes the disposal of any asbestos
containing materials generated by the work. More specific operational
procedures shall be outlined in the Asbestos Hazard Abatement Plan called
for elsewhere in this specification. The asbestos work includes the
demolition and removal of friable pipe insulation located on the rain
leaders throughout Hanger 111 which is governed by 40 CFR 763. The rain
leader piping and catchbasins shall be demolished and disposed of
properly. The abatement contractor shall be responsible for demolishing
the catch basin and the minimum amount of pipe required to allow the new
work to be installed. All asbestos removal work shall be supervised by a
competent person as specified herein and shall be performed by licensed
personnel.

1.3.1.1 Wallboard/Joint Compound
Not Used
1.3.2 Medical Requirements

Provide medical requirements including but not limited to medical
surveillance and medical record keeping as listed in 29 CFR 1926.1101.

1.3.2.1 Medical Examinations

Before exposure to airborne asbestos fibersg, provide workers with a
comprehensive medical examination as required by 29 CFR 1926.1101 or other
pertinent State or local directives. This requirement must have been
satisfied within the 12 months prior to the start of work on this
contract. The same medical examination shall be given on an annual basis
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to employees engaged in an occupation involving asbestos and within 30
calendar days before or after the termination of employment in such
occupation. Specifically identify x-ray films of asbestos workers to the
consulting radiologist and mark medical record jackets with the word
"ASBESTOS."

1.3.2.2 Medical Records

Maintain complete and accurate records of employees' medical examinations,
medical records, and exposure data for a period of 50 years after
termination of employment and make records of the required medical
examinations and exposure data available for inspection and copying to:

The Assistant Secretary of Labor for Occupational Safety and Health (OSHA),
or authorized representatives of them, and an employee's physician upon the
request of the employee or former employee.

1.3.3 Employee Training

Submit certificates, prior to the start of work but after the main
abatement submittal, signed by each employee indicating that the employee
has received training in the proper handling of materials and wastes that
contain asbestos in accordance with 40 CFR 763; understands the health
implications and risks involved, including the illnesses possible from
exposure to airborne asbestos fibers; understands the use and limits of the
respiratory equipment to be used; and understands the results of monitoring
of airborne quantities of asbestos as related to health and respiratory
equipment as indicated in 29 CFR 1926.1101 on an initial and annual basis.
Certificates shall be organized by individual worker, not grouped by type
of certification. Post appropriate evidence of compliance with the
training requirements of 40 CFR 763. Train all personnel involved in the
asbestos control work in accordance with United States Environmental
Protection Agency (USEPA) Asbestos Hazard Emergency Response Act (AHERA)
training criteria or State training criteria whichever is more stringent.
The Contractor shall document the training by providing: dates of
training, training entity, course outline, names of instructors, and
qualifications of instructors upon request by the Contracting Officer.
Furnish each employee with respirator training and fit testing administered
by the PQP as required by 29 CFR 1926.1101. Fully cover engineering and
other hazard control techniques and procedures. All asbestos workers shall
have a current State of Maryland asbestos worker's license.

1.3.4 Permits, Licenses, and Notifications

Obtain necessary permits and licenses in conjunction with asbestos removal,
encapsulation, hauling, and disposition, and furnish notification of such
actions required by Federal, State, regional, and local authorities prior
to the start of work. Notify the Regional Office of the United States
Environmental Protection Agency (USEPA)and the Maryland Department of
Environmental and the Contracting Officer in writing 20 working days prior
to commencement of work in accordance with 40 CFR 61-SUBPART M. Notify the
Contracting Officer and other appropriate Government agencies in writing 20
working days prior to the start of asbestos work as indicated in applicable
laws, ordinances, criteria, rules, and regulations. Submit copies of all
Notifications to the Contracting Officer.

1.3.5 Environment, Safety and Health Compliance

In addition to detailed requirements of this specification, comply with
those applicable laws, ordinances, criteria, rules, and regulations of
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Federal, State, regional, and local authorities regarding handling,
storing, transporting, and disposing of asbestos waste materials. Comply
with the applicable requirements of the current issue of 29 CFR 1926.1101,
40 CFR 61-SUBPART A, 40 CFR 61-SUBPART M, and ND OPNAVINST 5100.23. Submit
matters of interpretation of standards to the appropriate administrative
agency for resolution before starting the work. Where the requirements of
this specification, applicable laws, rules, criteria, ordinances,
regulations, and referenced documents vary, the most stringent requirement
as defined by the Government shall apply. The following laws, ordinances,
criteria, rules and regulations regarding removal, handling, storing,
transporting and disposing of asbestos materials apply:

a. COMAR 26.11
1.3.6 Respiratory Protection Program

Establish and implement a respirator program as required by AIHA Z88.6,

29 CFR 1926.1101, and 29 CFR 1926.103. Submit a written description of the
program to the Contracting Officer. Submit a written program manual or
operating procedure including methods of compliance with regulatory
statutes.

1.3.6.1 Respirator Program Records

Submit records of the respirator program as required by AIHA Z88.6,
29 CFR 1926.103, and 29 CFR 1926.1101.

1.3.7 Asbestos Hazard Control Supervisor

The Contractor shall be represented on site by a supervisor, trained using
the model Contractor accreditation plan as indicated in the Federal
statutes for all portions of the herein listed work.

1.3.8 Hazard Communication

Adhere to all parts of 29 CFR 1926.59 and provide the Contracting Officer
with a copy of the Material Safety Data Sheets (MSDS) for all materials
brought to the site.

1.3.9 Asbestos Hazard Abatement Plan

Submit a detailed plan of the safety precautions such as lockout, tagout,
tryout, fall protection, and confined space entry procedures and equipment
and work procedures to be used in the removal of materials containing
asbestos. The plan, not to be combined with other hazard abatement plans,
shall be prepared, signed, and sealed by the PQP. Provide a Table of
Contents for each abatement submittal, which shall follow the sequence of
requirements in the contract. Such plan shall include but not be limited
to the precise personal protective equipment to be used including, but not
limited to, respiratory protection, type of whole-body protection, the
location of asbestos control areas including clean and dirty areas, buffer
zones, showers, storage areas, change rooms, removal method, interface of
trades involved in the construction, sequencing of asbestos related work,
disposal plan, type of wetting agent and asbestos sealer to be used,
locations of local exhaust equipment, planned air monitoring strategies,
and a detailed description of the method to be employed in order to control
environmental pollution. The plan shall also include (both fire and
medical emergency) response plans. The Asbestos Hazard Abatement Plan must
be approved in writing prior to starting any asbestos work. The
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Contractor, Asbestos Hazard Control Supervisor, and PQP shall meet with the
Contracting Officer prior to beginning work, to discuss in detail the
Asbestos Hazard Abatement Plan, including work procedures and safety
precautions. Once approved by the Contracting Officer, the plan will be
enforced as if an addition to the specification. Any changes required in
the specification as a result of the plan shall be identified specifically
in the plan to allow for free discussion and approval by the Contracting
Officer prior to starting work.

1.3.10 Testing Laboratory

Submit the name, address, and telephone number of each testing laboratory
selected for the sampling, analysis, and reporting of airborne
concentrations of asbestos fibers along with evidence that each laboratory
selected holds the appropriate State license and/or permits and
certification that each laboratory is American Industrial Hygiene
Association (AIHA) accredited and that persons counting the samples have
been judged proficient by current inclusion on the AIHA Asbestos Analysis
Registry (AAR) and successful participation of the laboratory in the
Proficiency Analytical Testing (PAT) Program. Where analysis to determine
asbestos content in bulk materials or transmission electron microscopy is
required, submit evidence that the laboratory is accredited by the National
Institute of Science and Technology (NIST) under National Voluntary
Laboratory Accreditation Program (NVLAP) for asbestos analysis. The
testing laboratory firm shall be independent of the asbestos contractor and
shall have no employee or employer relationship which could constitute a
conflict of interest.

1.3.11 Landfill Approval

Submit written evidence that the landfill is for asbestos disposal by the
U.S. Environmental Protection Agency, Region 3, Air Enforcement Section
(38W12), and local regulatory agencies. Within 3 working days after
delivery, submit detailed delivery tickets, prepared, signed, and dated by
an agent of the landfill, certifying the amount of asbestos materials
delivered to the landfill. Submit a copy of the waste shipment records
within 1 day of the shipment leaving the project site.

1.3.12 Medical Certification

Provide a written certification for each worker and supervisor, signed by a
licensed physician indicating that the worker and supervisor has met or
exceeded all of the medical prerequisites listed herein and in

29 CFR 1926.1101 and 29 CFR 1926.103 as prescribed by law. Submit
certificates prior to the start of work but after the main abatement
submittal.

1.4 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. The following shall be
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data
Local exhaust equipment; G

Vacuums; G
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1.

1.

Respirators; G

Pressure differential automatic recording instrument; G

Amended water; G

Glovebags; G

Material Safety Data Sheets (MSDS) for all materials proposed for
transport to the project site; G

Encapsulants; G

SD-06 Test Reports

Air sampling results; G

Pressure differential recordings for local exhaust system; G
Asbestos disposal quantity report; G

Clearance sampling; G

SD-07 Certificates

Asbestos hazard abatement plan; G
manufacturer's certificate; G

Testing laboratory; G

Private qualified person documentation; G
Contractor's license; G

Competent person documentation; G
Worker's license; G

Landfill approval; G

Employee training; G

Medical certification requirements; G
Waste shipment records and if applicable exemption report; G
Respiratory Protection Program; G
Delivery tickets; G

Vacuums; G

Water filtration equipment; G

Ventilation systems; G

Chemical encapsulants sealers; G
Notifications

Show compliance with AIHA Z9.2 by providing manufacturers'
certifications.

SD-11 Closeout Submittals

Notifications; G

Rental equipment; G

Respirator program records; G
Permits and licenses; G

Asbestos Disposal Quantity Report

5 QUALITY ASSURANCE
5.1 Private Qualified Person Documentation

Submit the name, address, and telephone number of the Private Qualified
Person (PQP) selected to prepare the Asbestos Hazard Abatement Plan, direct
monitoring and training, and documented evidence that the PQP has
successfully completed training in and is accredited and where required is
certified as, a Building Inspector, Contractor/Supervisor Abatement Worker,
and Asbestos Project Designer as described by 40 CFR 763 and has
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successfully completed the National Institute of Occupational Safety and
Health (NIOSH) 582 course "Sampling and Evaluating Airborne Asbestos Dust"
or equivalent. The PQP shall be appropriately licensed in the State of
Maryland as a Project Monitor. The PQP and the asbestos contractor shall
not have an employee/employer relationship or financial relationship which
could constitute a conflict of interest. The PQP shall be a first tier
subcontractor.

1.5.2 Competent Person Documentation

Submit training certification and a current State of Maryland Asbestos
Contractor's and Supervisor's License.

1.5.3 Worker's License

Submit documentation that requires all workers have a current State of
Maryland Asbestos Workers License.

1.5.4 Contractor's License

Contractor shall have current State of Maryland asbestos contractor's
license. Submit a copy of the asbestos contractor's license issued by the
State of Maryland

1.5.5 Air Sampling Results

Complete fiber counting and provide results to the PQP for review within 3
hours of the "time off" of the sample pump. Notify the Contracting Officer
immediately of any airborne levels of asbestos fibers in excess of the
acceptable limits. Submit sampling results to the Contracting Officer and
the affected Contractor employees where required by law within 3 working
days, signed by the testing laboratory employee performing air sampling,
the employee that analyzed the sample, and the PQP. Notify the Contractor
and the Contracting Officer immediately of any variance in the pressure
differential which could cause adjacent unsealed areas to have asbestos
fiber concentrations in excess of 0.01 fibers per cubic centimeter or
background whichever is higher. 1In no circumstance shall levels exceed 0.1
fibers per cubic centimeter.

1.5.6 Pressure Differential Recordings for Local Exhaust System
Provide a local exhaust system that creates a negative pressure of at least
0.02 inches of water relative to the pressure external to the enclosure and
operate it continuously, 24 hours a day, until the temporary enclosure of
the asbestos control area is removed. Submit pressure differential
recordings for each work day to the PQP for review and to the Contracting
Officer within 24 hours from the end of each work day.

1.5.7 Protective Clothing Decontamination Quality Control Records

Not Used

1.6 EQUIPMENT
1.6.1 Rental Equipment

Provide a copy of the written notification to the rental company concerning
the intended use of the equipment and the possibility of asbestos
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contamination of the equipment.

PART 2 PRODUCTS

2.1 ENCAPSULANTS
Shall conform to current USEPA requirements, shall contain no toxic or
hazardous substances as defined in 29 CFR 1926.59, and shall conform to the

following performance requirements.

2.1.1 Removal Encapsulants

Requirement Test Standard

Flame Spread - 25, Smoke Emission - 50 |ASTM E84

Life Expectancy - 20 years ASTM C732 Accelerated Aging Test
Permeability - Minimum 0.4 perms ASTM E96/E96M
Fire Resistance - Negligible affect ASTM E119

on fire resistance rating over 3 hour
test (Classified by UL for use over
fibrous and cementitious sprayed
fireproofing)

Impact Resistance - Minimum 43 in/lb |ASTM D2794 Gardner Impact Test

Flexibility - no rupture or cracking ASTM D522 Mandrel Bend Test

2.1.2 Bridging Encapsulant

Requirement Test Standard

Flame Spread - 25, Smoke Emission - 50 |ASTM E84

Life Expectancy - 20 years ASTM C732 Accelerated Aging Test
Permeability - Minimum 0.4 perms ASTM E96/E96M
Fire Resistance - Negligible affect ASTM E119

on fire resistance rating over 3 hour
test (Classified by UL for use over
fibrous and cementitious sprayed
fireproofing)

Impact Resistance - Minimum 43 in/lb |[ASTM D2794 Gardner Impact Test
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Requirement

Test

Standard

Flexibility - no rupture or cracking

ASTM

D522 Mandrel Bend Test

2.1.3 Penetrating Encapsulant
Requirement Test Standard
Flame Spread - 25, Smoke Emission - 50 |ASTM E84

Life Expectancy - 20 years

ASTM

C732 Accelerated Aging Test

Permeability - Minimum 0.4 perms

ASTM

E96/E96M

Cohesion/Adhesion Test - 50 pounds
of force/foot

ASTM

E119

Fire Resistance - Negligible affect
on fire resistance rating over 3 hour
test (Classified by UL for use over
fibrous and cementitious sprayed
fireproofing)

ASTM

E119

Impact Resistance - Minimum 43 in/1b

ASTM

D2794 Gardner Impact Test

Flexibility - no rupture or cracking

ASTM

D522 Mandrel Bend Test

2.1.4 Lock-down Encapsulant

Requirement Test Standard
Flame Spread - 25, Smoke Emission - 50 |ASTM E84
Life Expectancy - 20 years ASTM C732 Accelerated Aging Test

Permeability - Minimum 0.4 perms

ASTM

E96/E96M

Fire Resistance - Negligible affect
on fire resistance rating over 3 hour
test (Tested with fireproofing over
encapsulant applied directly to steel
member)

ASTM

E119
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Requirement Test Standard

Bond Strength: 100 pounds of ASTM E736

force/foot

(Tests compatibility with cementitious and fibrous fireproofing)

PART 3 EXECUTION
3.1 EQUIPMENT

At all times, provide the Contracting Officer or the Contracting Officer's
Representative, with at least two complete sets of disposable personal
protective equipment as required for entry to and inspection of the
asbestos control area. The Contracting Officer or the Contracting
Officer's Representative shall provide respirators and fit tests as
required for safe entry into the controlled area. Provide equivalent
training to the Contracting Officer or a designated representative as
provided to Contractor employees in the use of the required personal
protective equipment. Provide manufacturer's certificate of compliance for
all equipment used to contain airborne asbestos fibers.

3.1.1 Respirators

Select respirators from those approved by the National Institute for
Occupational Safety and Health (NIOSH), Department of Health and Human
Services.

3.1.1.1 Respirators for Handling Asbestos

Provide personnel engaged in pre-cleaning, cleanup, handling, removal and
demolition of asbestos materials with respiratory protection as indicated
in 29 CFR 1926.1101 and 29 CFR 1926.103.

3.1.2 Exterior Whole Body Protection
3.1.2.1 Outer Protective Clothing

Provide personnel exposed to asbestos with disposable "non-breathable,"
whole body outer protective clothing, head coverings, gloves, and foot
coverings. Provide disposable plastic or rubber gloves to protect hands.
Cloth gloves may be worn inside the plastic or rubber gloves for comfort,
but shall not be used alone. Make sleeves secure at the wrists, make foot
coverings secure at the ankles, and make clothing secure at the neck by the
use of tape.

3.1.2.2 Work Clothing
Provide cloth work clothes for wear under the outer protective clothing and
foot coverings and either dispose of or properly decontaminate them as
recommended by the PQP after each use.

3.1.2.3 Personal Decontamination Unit

Provide a temporary, negative pressure unit with a separate decontamination
locker room and clean locker room with a shower that complies with
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29 CFR 1926.51(f) (4) (ii) through (V) in between for personnel required to
wear whole body protective clothing. Keep street clothing and street shoes
in the clean locker. HEPA vacuum and remove asbestos contaminated
disposable protective clothing while still wearing respirators at the
boundary of the asbestos work area and seal in impermeable bags or
containers for disposal. Do not wear work clothing between home and work.
Locate showers between the decontamination locker room and the clean locker
room and require that all employees shower before changing into street
clothes. Collect used shower water and filter with approved water
filtration equipment to remove asbestos contamination. Dispose of filters
and residue as asbestos waste. Discharge clean water to the sanitary
system. Dispose of asbestos contaminated work clothing as asbestos
contaminated waste. Decontamination units shall be physically attached to
the asbestos control area. Build both a personnel decontamination unit and
an equipment decontamination unit onto and integral with each asbestos
control area, or use a double suit method and centrally locate the
decontamination unit.

3.1.2.4 Eye Protection

Provide eye protection to personnel engaged in asbestos abatement
operations when the use of a full face respirator is not required.

3.1.3 Warning Signs and Labels

Provide bilingual warning signs printed in English and Spanish at all
approaches to asbestos control areas. Locate signs at such a distance that
personnel may read the sign and take the necessary protective steps
required before entering the area. Provide labels and affix to all
asbestos materials, scrap, waste, debris, and other products contaminated
with asbestos.

3.1.3.1 Warning Sign

Provide vertical format conforming to 29 CFR 1926.200, and 29 CFR 1926.1101
minimum 20 by 14 inches displaying the following legend in the lower panel:

Legend Notation

Danger one inch Sans Serif Gothic or Block
Asbestos one inch Sans Serif Gothic or Block
Cancer and Lung Disease Hazard 1/4 inch Sans Serif Gothic or Block
Authorized Personnel Only 1/4 inch Sans Serif Gothic or Block
Respirators and Protective Clothing 1/4 inch Sans Serif Gothic or Block
are Required in this Area

Spacing between lines shall be at least equal to the height of the upper of
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any two lines.
3.1.3.2 Warning Labels

Provide labels conforming to 29 CFR 1926.1101 of sufficient size to be
clearly legible, displaying the following legend:

DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

BREATHING ASBESTOS DUST MAY
CAUSE SERIOUS BODILY HARM

3.1.4 Local Exhaust System

Provide a local exhaust system in the asbestos control area in accordance
with ATHA Z9.2 and 29 CFR 1926.1101 that will provide at least four air
changes per hour inside of the negative pressure enclosure. Local exhaust
equipment shall be operated 24 hours per day, until the asbestos control
area is removed and shall be leak proof to the filter and equipped with
HEPA filters. Maintain a minimum pressure differential in the control area
of minus0.02 inch of water column relative to adjacent, unsealed areas.
Provide continuous 24-hour per day monitoring of the pressure differential
with a pressure differential automatic recording instrument. In no case
shall the building ventilation system be used as the local exhaust system
for the asbestos control area. Filters on exhaust equipment shall conform
to ATHA Z9.2 and UL 586. The local exhaust system shall terminate out of
doors and remote from any public access or ventilation system intakes.

3.1.5 Tools

Vacuums shall be leak proof to the filter and equipped with HEPA filters.
Filters on vacuums shall conform to AIHA Z9.2 and UL 586. Do not use power
tools to remove asbestos containing materials unless the tool is equipped
with effective, integral HEPA filtered exhaust ventilation systems. Remove
all residual asbestos from reusable tools prior to storage or reuse.

3.1.6 Rental Equipment

If rental equipment is to be used, furnish written notification to the
rental agency concerning the intended use of the equipment and the
possibility of asbestos contamination of the equipment.

3.1.7 Glovebags

Submit written manufacturers proof that glovebags will not break down under
expected temperatures and conditions.

3.2 WORK PROCEDURE
Perform asbestos related work in accordance with 29 CFR 1926.1101,
40 CFR 61-SUBPART M, and as specified herein. Use wet removal methods and

negative pressure enclosure techniques. Personnel shall wear and utilize
protective clothing and equipment as specified herein. Eating, smoking,

SECTION 02 82 16.00 20 Page 15



HANGAR 111 - HANGAR DOORS REPLACEMENT FINAL SUBMISSION
PATUXENT NAVAL AIR STATION, MD 24 AUGUST 2016

drinking, chewing gum, tobacco, or applying cosmetics shall not be
permitted in the asbestos work or control areas. Personnel of other trades
not engaged in the removal of asbestos containing material shall not be
exposed at any time to airborne concentrations of asbestos unless all the
personnel protection and training provisions of this specification are
complied with by the trade personnel. Shut down the building heating,
ventilating, and air conditioning system, temporarily cover and seal the
openings to the system, prior to the commencement of asbestos work. If an
asbestos fiber release or spill occurs outside of the asbestos control
area, stop work immediately, correct the condition to the satisfaction of
the Contracting Officer including clearance sampling, prior to resumption
of work.

3.2.1 Protection of Existing Work to Remain

Perform work without damage or contamination of adjacent work. Where such
work is damaged or contaminated as verified by the Contracting Officer
using visual inspection or sample analysis, it shall be restored to its
original condition or decontaminated by the Contractor at no expense to the
Government as deemed appropriate by the Contracting Officer. This includes
inadvertent spill of dirt, dust, or debris in which it is reasonable to
conclude that asbestos may exist. When these spills occur, stop work
immediately. Then clean up the spill. When satisfactory visual inspection
and air sampling results are obtained from the PQP work may proceed at the
discretion of the Contracting Officer.

3.2.2 Furnishings

Furniture and equipment will remain in the building. Cover and seal
furnishings with 6-mil plastic sheet or remove from the vicinity of the
work area and store in a location on site approved by the Contracting
Officer.

3.2.3 Precleaning

Wet wipe and HEPA vacuum all surfaces potentially contaminated with
asbestos prior to establishment of an enclosure.

3.2.4 Asbestos Control Area Requirements
3.2.4.1 Negative Pressure Enclosure

Block and seal openings in areas where the release of airborne asbestos
fibers can be expected. Establish an asbestos negative pressure enclosure
with the use of curtains, portable partitions, or other enclosures in order
to prevent the escape of asbestos fibers from the contaminated asbestos
work area or use glovebags in accordance with Federal, state and local
regulations. Negative pressure enclosure development shall include
protective covering of uncontaminated walls, and ceilings with a continuous
membrane of two layers of minimum 6-mil plastic sheet sealed with tape to
prevent water or other damage. Provide two layers of 6-mil plastic sheet
over floors and extend a minimum of 12 inches up walls. Seal all joints
with tape. Provide local exhaust system in the asbestos control area.
Openings will be allowed in enclosures of asbestos control areas for
personnel and equipment entry and exit, the supply and exhaust of air for
the local exhaust system and the removal of properly containerized asbestos
containing materials. Replace local exhaust system filters as required to
maintain the efficiency of the system.
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3.2.4.2 Glovebag

The construction of a negative pressure enclosure is infeasible for the
removal of pipe insulation located on the rain leaders assemblies. Use
alternate techniques as indicated in 29 CFR 1926.1101. Establish
designated limits for the asbestos regulated area with the use of rope or
other continuous barriersg, and maintain all other requirements for asbestos
control areas. The PQP shall conduct personal samples of each worker
engaged in asbestos handling (removal, disposal, transport and other
associated work) throughout the duration of the project. If the quantity
of airborne asbestos fibers monitored at the breathing zone of the workers
at any time exceeds background or 0.01 fibers per cubic centimeter
whichever is greater, stop work, evacuate personnel in adjacent areas or
provide personnel with approved protective equipment at the discretion of
the Contracting Officer. This sampling may be duplicated by the Government

at the discretion of the Contracting Officer. If the air sampling results
obtained by the Government differ from those obtained by the Contractor,
the Government will determine which results predominate. If adjacent areas

are contaminated as determined by the Contracting Officer, clean the
contaminated areas, monitor, and visually inspect the area as specified
herein.

3.2.5 Removal Procedures

Wet asbestos material with a fine spray of amended water during removal,
cutting, or other handling so as to reduce the emission of airborne
fibers. Remove material and immediately place in 6 mil plastic disposal
bags. Remove asbestos containing material in a gradual manner, with
continuous application of the amended water or wetting agent in such a
manner that no asbestos material is disturbed prior to being adequately
wetted. Where unusual circumstances prohibit the use of6 mil plastic bags,
submit an alternate proposal for containment of asbestos fibers to the
Contracting Officer for approval. For example, in the case where both
piping and insulation are to be removed, the Contractor may elect to wet
the insulation, wrap the pipes and insulation in plastic and remove the
pipe by sections. Asbestos containing material shall be containerized
while wet. At no time shall asbestos material be allowed to accumulate or
become dry. Lower and otherwise handle asbestos containing material as
indicated in 40 CFR 61-SUBPART M.

3.2.5.1 Exposed Pipe Insulation Edges

Contain edges of asbestos insulation to remain that are exposed by a
removal operation. Wet and cut the rough ends true and square with sharp
tools and then encapsulate the edges with al/4 inch thick layer of
non-asbestos containing insulating cement troweled to a smooth hard
finish. When cement is dry, lag the end with a layer of non-asbestos
lagging cloth, overlapping the existing ends by at least4 inches. When
insulating cement and cloth is an impractical method of sealing a raw edge
of asbestos, take appropriate steps to seal the raw edges as approved by
the Contracting Officer.

3.2.6.1 Preparation of Test Patches
Not Used
3.2.6 Air Sampling

Sampling of airborne concentrations of asbestos fibers shall be performed
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in accordance with 29 CFR 1926.1101 and as specified herein. Sampling
performed in accordance with 29 CFR 1926.1101 shall be performed by the
PQP. Sampling performed for environmental and gquality control reasons
shall be performed by the PQP. Unless otherwise specified, use NIOSH
Method 7400 for sampling and analysis. Monitoring may be duplicated by the
Government at the discretion of the Contracting Officer. If the air
sampling results obtained by the Government differ from those results
obtained by the Contractor, the Government will determine which results
predominate.

3.2.6.1 Sampling Prior to Asbestos Work

Provide area air sampling and establish the baseline one day prior to the
masking and sealing operations for each of the three Lean-tos. Establish
the background by performing area sampling in similar but uncontaminated
sites in the building.

3.2.6.2 Sampling During Asbestos Work

The PQP shall provide personal and area sampling as indicated in

29 CFR 1926.1101 and governing environmental regulations. In addition,
provided the same type of work is being performed, provide area sampling at
least once every work shift close to the work inside the enclosure, outside
the clean room entrance to the enclosure, and at the exhaust opening of the
local exhaust system. If sampling outside the enclosure shows airborne
levels have exceeded background or 0.01 fibers per cubic centimeter,
whichever is greater, stop all work, correct the condition(s) causing the
increase, and notify the Contracting Officer immediately.

3.2.6.3 Sampling After Final Clean-Up (Clearance Sampling)

Provide area sampling of asbestos fibers using aggressive air sampling
techniques as defined in the EPA 560/5-85-024 and establish an airborne
asbestos concentration of less than 0.01 fibers per cubic centimeter after
final clean-up but before removal of the enclosure or the asbestos work
control area. After final cleanup and the asbestos control area is dry but
prior to clearance sampling, the PQP shall perform a visual inspection in
accordance with ASTM E1368 to ensure that the asbestos control and work
area is free of any accumulations of dirt, dust, or debris. Prepare a
written report signed and dated by the PQP documenting that the asbestos
control area is free of dust, dirt, and debris and all waste has been
removed. Collect at least two samples from each mini-containment and use
Phase Contrast Microscopy (PCM) to analyze clearance samples and report the
results in accordance with current NIOSH criteria. The asbestos fiber
counts from these samples shall be less than 0.01 fibers per cubic
centimeter or be not greater than the background, whichever is greater.
Should any of the final samples indicate a higher value, the Contractor
shall take appropriate actions to re-clean the area and shall repeat the
sampling and PCM analysis at the Contractor's expense.

3.2.7 Lock-Down

Prior to removal of plastic barriers and after pre-clearance clean up of
gross contamination, the PQP shall conduct a visual inspection of all areas
affected by the removal in accordance with ASTM E1368. Inspect for any
visible fibers. A post removal (lock-down) encapsulant shall then be spray
applied to ceiling, walls, floors and other areas exposed in the removal
area. The exposed area shall include but not be limited to plastic
barriers, furnishings and articles to be discarded as well as dirty change
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room, air locks for bag removal and decontamination chambers.

.2.8 Site Inspection

While performing asbestos engineering control work, the Contractor shall be
subject to on-site inspection by the Contracting Officer who may be
assisted by or represented by safety or industrial hygiene personnel. If
the work is found to be in violation of this specification, the Contracting
Officer or his representative will issue a stop work order to be in effect
immediately and until the violation is resolved. All related costs
including standby time required to resolve the violation shall be at the
Contractor's expense.

.3 CLEAN-UP AND DISPOSAL

.3.1 Housekeeping

Essential parts of asbestos dust control are housekeeping and clean-up
procedures. Maintain surfaces of the asbestos control area free of
accumulations of asbestos fibers. Give meticulous attention to restricting
the spread of dust and debris; keep waste from being distributed over the
general area. Use HEPA filtered vacuum cleaners. DO NOT BLOW DOWN THE
SPACE WITH COMPRESSED AIR. When asbestos removal is complete, all asbestos
waste is removed from the work-site, and final clean-up is completed, the
Contracting Officer will attest that the area is safe before the signs can
be removed. After final clean-up and acceptable airborne concentrations
are attained but before the HEPA unit is turned off and the enclosure
removed, remove all pre-filters on the building HVAC system and provide new
pre-filters. Dispose of filters as asbestos contaminated materials.
Reestablish HVAC mechanical, and electrical systems in proper working
order. The Contracting Officer will visually inspect all surfaces within
the enclosure for residual material or accumulated dust or debris. The
Contractor shall re-clean all areas showing dust or residual materials. If
re-cleaning is required, air sample and establish an acceptable asbestos
airborne concentration after re-cleaning. The Contracting Officer must
agree that the area is safe in writing before unrestricted entry will be
permitted. The Government shall have the option to perform monitoring to
determine if the areas are safe before entry is permitted.

.3.2 Title to Materials

All waste materials, except as specified otherwise, shall become the
property of the Contractor and shall be disposed of as specified in
applicable local, State, and Federal regulations and herein.

.3.3 Disposal of Asbestos

.3.3.1 Procedure for Disposal

Collect asbestos waste, asbestos contaminated water, scrap, debris, bags,
containers, equipment, and asbestos contaminated clothing which may produce
airborne concentrations of asbestos fibers and place in sealed fiber-proof,
waterproof, non-returnable containers (e.g. double plastic bagsé mils
thick, cartons, drums or cans). Wastes within the containers must be
adequately wet in accordance with 40 CFR 61-SUBPART M. Affix a warning and
Department of Transportation (DOT) label to each container including the
bags or use at least6 mils thick bags with the approved warnings and DOT
labeling preprinted on the bag. The name of the waste generator and the
location at which the waste was generated shall be clearly indicated on the

SECTION 02 82 16.00 20 Page 19



HANGAR 111 - HANGAR DOORS REPLACEMENT FINAL SUBMISSION
PATUXENT NAVAL AIR STATION, MD 24 AUGUST 2016

outside of each container. Prevent contamination of the transport vehicle
(especially if the transport vehicle is a rented truck likely to be used in
the future for non-asbestos purposes). These precautions include lining
the vehicle cargo area with plastic sheeting (similar to work area
enclosure) and thorough cleaning of the cargo area after transport and
unloading of asbestos debris is complete. Dispose of waste asbestos
material at an Environmental Protection Agency (EPA) or State-approved
asbestos landfill off Government property. For temporary storage, store
sealed impermeable bags in asbestos waste drums or skids. An area for
interim storage of asbestos waste-containing drums or skids will be
assigned by the Contracting Officer or his authorized representative.
Procedure for hauling and disposal shall comply with 40 CFR 61-SUBPART M,
State, regional, and local standards. Sealed plastic bags may be dumped
from drums into the burial site unless the bags have been broken or
damaged. Damaged bags shall remain in the drum and the entire contaminated
drum shall be buried. Uncontaminated drums may be recycled. Workers
unloading the sealed drums shall wear appropriate respirators and personal
protective equipment when handling asbestos materials at the disposal site.

3.3.3.2 Asbestos Disposal Quantity Report

Direct the PQP to record and report, to the Contracting Officer, the amount
of asbestos containing material removed and released for disposal. Deliver
the report for the previous day at the beginning of each day shift with
amounts of material removed during the previous day reported in linear feet
or square feet as described initially in this specification and in cubic
feet for the amount of asbestos containing material released for disposal.

Allow the NC to inspect, record and report the amount of asbestos
containing material removed and released for disposal on a daily basis.

-- End of Section --
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SECTION 02 82 33.13 20

REMOVAL/CONTROL AND DISPOSAL OF PAINT WITH LEAD
08/11

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 INDUSTRIAL HYGIENE ASSOCIATION (ATIHA)

ATHA Z88.6 (2006) Respiratory Protection - Respirator
Use-Physical Qualifications for Personnel

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)
HUD 6780 (1995; Errata Aug 1996;Rev Ch. 7 - 1997)
Guidelines for the Evaluation and Control

of Lead-Based Paint Hazards in Housing

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926.103 Respiratory Protection

29 CFR 1926.21 Safety Training and Education

29 CFR 1926.33 Access to Employee Exposure and Medical
Records

29 CFR 1926.55 Gases, Vapors, Fumes, Dusts, and Mists

29 CFR 1926.59 Hazard Communication

29 CFR 1926.65 Hazardous Waste Operations and Emergency
Response

40 CFR 260 Hazardous Waste Management System: General

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

40 CFR 265 Interim Status Standards for Owners and

Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities
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40 CFR 268 Land Disposal Restrictions
40 CFR 745 Lead-Based Paint Poisoning Prevention in

Certain Residential Structures

49 CFR 172 Hazardous Materials Table, Special
Provisions, Hazardous Materials
Communications, Emergency Response
Information, and Training Requirements

49 CFR 178 Specifications for Packagings

MARYLAND STATE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
(MOSHA)

29 CFR 1926.62 Federal Lead in Construction with Maryland
Amendments

MARYLAND DEPARTMENT OF THE ENVIRONMENT (MDE)

26.16.01 Accreditation and Training for Lead Paint
Abatement Services

26.16.05 Procedures for Performing Lead Abatement
Services

UNDERWRITERS LABORATORIES (UL)

UL 586 (2009) Standard for High-Efficiency
Particulate, Air Filter Units

1.2 DEFINITIONS
1.2.1 Abatement

According to Code of Maryland Regulations (COMAR) lead paint abatement is
"a set of measures designed to eliminate or reduce lead based paint
hazards" and may include activities such as paint removal, replacement of
components, encapsulation or repainting.

a. All individuals or businesses that provide lead paint abatement
services must be accredited by the Maryland Department of the
Environment. These services include: lead paint contractor, supervisor,
inspector, risk assessor, or training provider.

b. An accredited contractors who remove lead paint, or who conduct any
other maintenance activity which create a hazard by disturbing lead
paint must follow the safe practices included in Maryland State
Regulations (COMAR) Title 26.16.01 and Title 26.16.05 and the Federal
Lead in Construction regulation, 29 CFR 1926.62, with Maryland
amendments.

1.2.2 Action Level
Employee exposure, without regard to use of respirators, to an airborne

concentration of lead of 30 micrograms per cubic meter of air averaged over
an 8 hour period in a work environment.
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1.2.3 Area Sampling
Sampling of lead concentrations within the lead control area and inside the
physical boundaries, which is representative of the airborne lead
concentrations but is not collected in the breathing zone of personnel.
1.2.4 Competent Person (CP)
As used in this section, refers to a person employed by the Contractor who
is trained in the recognition and control of lead hazards in accordance
with current federal, State, and local regulations. A Certified Industrial
Hygienist (CIH) certified for comprehensive practice by the American Board
of Industrial Hygiene or a Certified Safety Professional (CSP) certified by
the Board of Certified Safety Professionals is the best choice.

1.2.5 Contaminated Room

Refers to a room for removal of contaminated personal protective equipment
(PPE) .

1.2.6 Decontamination Shower Facility
That facility that encompasses a clean clothing storage room, and a
contaminated clothing storage and disposal rooms, with a shower facility in
between.

1.2.7 Deleading
Activities conducted by a person who offers to eliminate lead-based paint
or lead-based paint hazards or to plan such activities in commercial
buildings, bridges or other structures.

1.2.8 Eight-Hour Time Weighted Average (TWA)

Airborne concentration of lead to which an employee is exposed, averaged
over an 8 hour workday as indicated in 29 CFR 1926.62.

1.2.9 High Efficiency Particulate Air (HEPA) Filter Equipment
HEPA filtered vacuuming equipment with a UL 586 filter system capable of
collecting and retaining lead-contaminated paint dust. A high efficiency
particulate filter means 99.97 percent efficient against 0.3 micron or
larger size particles.

1.2.10 Lead
Metallic lead, inorganic lead compounds, and organic lead soaps.

1.2.11 Lead-Based Paint (LBP)

Paint or other surface coating that contains lead in excess of 1.0
milligrams per centimeter squared or 0.5 percent by weight.

1.2.12 Lead-Based Paint Activities

Lead-based paint activities include; a lead-based paint inspection, a risk
assessment, or abatement of lead-based paint hazards.
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1.2.13 Lead-Based Paint Hazard (LBP Hazard)

Any condition that causes exposure to lead from lead-contaminated dust,
lead-contaminated soil, lead-based paint that is deteriorated or present in
accessible surfaces, friction surfaces, or impact surfaces that would
result in adverse human health effects.

1.2.14 Paint with Lead (PWL)

Any paint that contains lead as determined by the testing laboratory using
a valid test method. The requirements of this section does not apply if no
detectable levels of lead are found using a quantitative method for
analyzing paint using laboratory instruments with specified limits of
detection (usually 0.01 percent). An X-Ray Fluorescence (XRF) instrument
is not considered a valid test method.

1.2.15 Lead Control Area

A system of control methods to prevent the spread of lead dust, paint chips
or debris to adjacent areas that may include temporary containment, floor
or ground cover protection, physical boundaries, and warning signs to
prevent unauthorized entry of personnel. HEPA filtered local exhaust
equipment may be used as engineering controls to further reduce personnel
exposures or building/outdoor environmental contamination.

1.2.16 Lead Permissible Exposure Limit (PEL)

Fifty micrograms per cubic meter of air as an 8 hour time weighted average
as determined by 29 CFR 1926.62. If an employee is exposed for more than
eight hours in a workday, the PEL shall be determined by the following
formula:

PEL (micrograms/cubic meter of air) = 400/No. hrs worked per day
1.2.17 Personal Sampling

Sampling of airborne lead concentrations within the breathing zone of an
employee to determine the 8 hour time weighted average concentration in
accordance with 29 CFR 1926.62. Samples shall be representative of the
employees' work tasks. Breathing zone shall be considered an area within a
hemisphere, forward of the shoulders, with a radius of 6 to 9 inches and
centered at the nose or mouth of an employee.

1.2.18 Physical Boundary
Area physically roped or partitioned off around an enclosed lead control
area to limit unauthorized entry of personnel. As used in this section,
"inside boundary" shall mean the same as "outside lead control area but
inside the physical boundary."

1.3 DESCRIPTION

1.3.1 Description of Work
Remove/control lead-based / paint with lead located at windows, hangar

doors, door frames, and other identified areas and as indicated in the
Abatement Report..
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1.

3.2 Coordination with Other Work

The contractor shall coordinate with work being performed in adjacent
areas. Coordination procedures shall be explained in the Removal/Control
Plan and shall describe how the Contractor will prevent lead exposure to
other contractors and/or Government personnel performing work unrelated to
lead activities.

.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. The following shall be submitted in accordance with Section

01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Vacuum Filters; G
Respirators; G

SD-06 Test Reports

sampling results; G
Occupational and Environmental Assessment Data Report; G

SD-07 Certificates

Qualifications of CP; G
Testing Laboratory qualifications; G

Training Certification of workers and supervisors; G

Notification of the Commencement of LBP Hazard Abatement; G
Lead-Based Paint/Paint With Lead Removal/Control Plan including CP
approval (signature, date, and certification number); G

Rental Equipment Notification; G
Respiratory Protection Program; G
Hazard Communication Program; G
State approved hazardous waste treatment, storage, or disposal
facility for lead disposal; G
Lead Waste Management Plan; G
Vacuum Filters; G
Clearance Certification; G
SD-11 Closeout Submittals

Completed and signed Hazardous Waste Manifest from treatment or
disposal facility; G

Certification of Medical Examinations; G

Employee Training Certification; G
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1.5 QUALITY ASSURANCE
1.5.1 Qualifications
1.5.1.1 Qualifications of CP

Submit name, address, and telephone number of the CP sgselected to perform
responsibilities specified in paragraph entitled "Competent Person (CP)
Responsibilities." Provide previous experience of the CP. Submit proper
documentation that the CP is trained and certified in accordance with
Federal, State, and local laws.

1.5.1.2 Training Certification

Submit a certificate for each employee and supervisor, signed and dated by
the authorized training provider meeting 40 CFR 745 (Subpart L) requirements,
stating that the employee or supervisor has received the required lead
training and is certified to perform or supervise deleading or lead removal.
Submit proof the work will be performed by a certified firm.

1.5.1.3 Testing Laboratory

Submit the name, address, and telephone number of the testing laboratory
selected to perform the air and wipe sampling, testing, and reporting of
airborne concentrations of lead. Use a laboratory accredited under the EPA
National Lead Laboratory Accreditation Program (NLLAP) by either the
American Association for Laboratory Accreditation (A2LA) or the American
Industrial Hygiene Association (AIHA) and that is successfully
participating in the Environmental Lead Proficiency Analytical Testing
(ELPAT) program to perform sample analysis. Laboratories selected to
perform blood lead analysis shall be OSHA approved.

1.5.2 Requirements
1.5.2.1 Competent Person (CP) Responsibilities
a. Verify training meets all federal, State, and local requirements.
b. Review and approve lead-based paint/paint with lead removal/control plan
for conformance to the applicable standards. Ensure work is performed

in strict accordance with specifications at all times.

c¢. Continuously inspect lead-based paint removal/control work for
conformance with the approved plan.

d. Perform air and wipe sampling.

e. Control work to prevent hazardous exposure to human beings and to the
environment at all times.

f. Certify the conditions of the work as called for elsewhere in this
specification.

1.5.2.2 Lead-Based Paint/Paint with Lead Removal/Control Plan (LBP/PWL R/CP)
Submit a detailed job-specific plan of the work procedures to be used in
the removal/control of LBP/PWL. The plan shall include a sketch showing the

location, size, and details of lead control areas, location and details of
decontamination facilities, viewing ports, and mechanical ventilation
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gsystem. Include a description of equipment and materials, controls and job
responsibilities for each activity from which lead is emitted. Include in
the plan, eating, drinking, smoking and sanitary procedures, interface of
trades, sequencing of lead related work, collected waste water and paint
debris disposal plan, air sampling plan, respirators, personal protective
equipment, and a detailed description of the method of containment of the
operation to ensure that lead is not released outside the lead control
area. Include site preparation, cleanup and clearance procedures. Include
occupational and environmental sampling, training, sampling methodology,
frequency, duration of sampling, and qualifications of sampling personnel
in the air sampling portion of the plan. Include a description of
arrangements made among contractors on multi-contractor worksites to inform
affected employees and to clarify responsibilities to control exposures.

The Removal/Control Plan shall be developed by a certified planner/project
designer, Risk Assessors, or CIH with appropriate Maryland State Lead Risk
Assessor Certification.

1.5.2.3 Occupational and Environmental Assessment Data Report

If initial monitoring is necessary, submit occupational and environmental
sampling results to the Contracting Officer within three working days of
collection, signed by the testing laboratory employee performing the
analysis, the employee that performed the sampling, and the CP.

In order to reduce the full implementation of 29 CFR 1926.62, the
Contractor shall provide documentation. Submit a report that supports the
determination to reduce full implementation of the requirements of

29 CFR 1926.62 and supporting the Lead Removal/Control Plan.

a. The initial monitoring shall represent each job classification, or if
working conditions are similar to previous jobs by the same employer,
provide previously collected exposure data that can be used to estimate
worker exposures per 29 CFR 1926.62. The data shall represent the
worker's regular daily exposure to lead for stated work.

b. Submit worker exposure data gathered during the task based trigger
operations of 29 CFR 1926.62 with a complete process description. This
includes manual demolition, manual scraping, manual sanding, heat gun,
power tool cleaning, rivet busting, cleanup of dry expendable
abrasives, abrasive blast enclosure removal, abrasive blasting,
welding, cutting and torch burning where lead containing coatings are
present.

c. The initial assessment shall determine the requirement for further
monitoring and the need to fully implement the control and protective
requirements including the lead compliance plan per 29 CFR 1926.62.

1.5.2.4 Medical Examinations

Initial medical surveillance as required by 29 CFR 1926.62 shall be made
available to all employees exposed to lead at any time (1 day) above the
action level. Full medical surveillance shall be made available to all
employees on an annual basis who are or may be exposed to lead in excess of
the action level for more than 30 days a year or as required by

29 CFR 1926.62. Adequate records shall show that employees meet the medical
surveillance requirements of 29 CFR 1926.33, 29 CFR 1926.62, and

29 CFR 1926.103. Maintain complete and accurate medical records of
employees for a period of at least 30 years or for the duration of
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employment plus 30 years, whichever is longer.

1.5.2.5 Training
Train each employee performing paint removal, disposal, and air sampling
operations prior to the time of initial job assignment and annually
thereafter, in accordance with 29 CFR 1926.21, 29 CFR 1926.62, and State
and local regulations where appropriate.

1.5.2.6 Respiratory Protection Program
a. Provide each employee required to wear a respirator a respirator fit

test at the time of initial fitting and at least annually thereafter as

required by 29 CFR 1926.62.

b. Establish and implement a respiratory protection program as required by
ATHA Z88.6, 29 CFR 1926.103, 29 CFR 1926.62, and 29 CFR 1926.55.

1.5.2.7 Hazard Communication Program

Establish and implement a Hazard Communication Program as required by 29
CFR 1926.59.

1.5.2.8 Lead Waste Management
The Lead Waste Management Plan shall comply with applicable requirements of
federal, State, and local hazardous waste regulations and address:

a. Identification and classification of hazardous wastes associated with
the work.

b. Estimated quantities of wastes to be generated and disposed of.

c. Names and qualifications of each contractor that will be transporting,
storing, treating, and disposing of the wastes. Include the facility
location and a 24-hour point of contact. Furnish two copies of proof

of State and local hazardous waste permits and Transporter Number.

d. Names and qualifications (experience and training) of personnel who will
be working on-site with hazardous wastes.

e. List of waste handling equipment to be used in performing the work, to
include cleaning, volume reduction, and transport equipment.

f. Spill prevention, containment, and cleanup contingency measures
including a health and safety plan to be implemented in accordance with
29 CFR 1926.65.

g. Work plan and schedule for waste containment, removal and disposal.
Wastes shall be cleaned up and containerized daily. Proper containment
of the waste includes using acceptable waste containers (e.g.,
55-gallon drums) as well as proper marking/labeling of the containers.

h. Unit cost for waste disposal according to this plan.

1.5.2.9 Environmental, Safety and Health Compliance

In addition to the detailed requirements of this specification, comply with
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laws, ordinances, rules, and regulations of Federal, State, and local
authorities regarding removing, handling, storing, transporting, and
disposing of lead waste materials. Comply with the applicable requirements
of the current issue of 29 CFR 1926.62, with Maryland Amendments. Submit
matters regarding interpretation of standards to the Contracting Officer
for resolution before starting work. Where specification requirements and
the referenced documents vary, the most stringent requirement shall apply.

Licensing and certification in the State of Maryland is required.
1.5.2.10 State of Maryland Requirements

Comply with the applicable Maryland requirements for Work of this Section,
including:

a. Maryland OSHA 29 CFR 1926.62, with Maryland Amendments.
b. MDE 26.16.01.
c. MDE 26.16.05.
1.5.3 Pre-Construction Conference
Along with the CP, meet with the Contracting Officer to discuss in detail
the lead waste management plan and the lead-based paint/paint with lead
removal/control plan, including work procedures and precautions for the
removal plan.
1.6 EQUIPMENT
1.6.1 Respirators
Furnish appropriate respirators approved by the National Institute for
Occupational Safety and Health (NIOSH), Department of Health and Human
Services, for use in atmospheres containing lead dust. Respirators shall
comply with the requirements of 29 CFR 1926.62 and 29 CFR 1926.103.
1.6.2 Special Protective Clothing
Furnish personnel who will be exposed to lead-contaminated dust with proper
disposable protective whole body clothing, head covering, gloves, and foot
coverings as required by 29 CFR 1926.62. Furnish proper disposable plastic
or rubber gloves to protect hands. Reduce the level of protection only
after obtaining approval from the CP.
1.6.3 Rental Equipment Notification
If rental equipment is to be used during lead-based paint handling and
disposal, notify the rental agency in writing concerning the intended use
of the equipment. Furnish a copy of the written notification to the
Contracting Officer.

1.6.4 Vacuum Filters

UL 586 labeled HEPA filters.

SECTION 02 82 33.13 20 Page 9



HANGAR 111 - HANGAR DOORS REPLACEMENT FINAL SUBMISSION
PATUXENT NAVAL AIR STATION, MD 24 AUGUST 2016

1.6.5 Equipment for Government Personnel
Furnish the Contracting Officer with two complete sets of personal
protective equipment (PPE) daily, as required herein, for entry into and
inspection of the paint removal work within the lead controlled area.
Personal protective equipment shall include disposable whole body covering,
including appropriate foot, head, and hand protection. PPE shall remain the
property of the Contractor. The Government will provide respiratory
protection for the Contracting Officer.

1.7 PROJECT/SITE CONDITIONS

1.7.1 Protection of Existing Work to Remain
Perform paint removal work without damage or contamination of adjacent
areas. Where existing work is damaged or contaminated, restore work to its
original condition or better.

PART 2 PRODUCTS
Section 01 35 26 GOVERNMENTAL SAFETY REQUIREMENTS.

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Protection

3.1.1.1 Notification

a. Notify the Contracting Officer 20 days prior to the start of any paint
removal work.

(1) Notification of the Commencement of LBP Hazard Abatement

Submit a copy of the notification of the commencement of LBP hazard
abatement to Building according to the procedures established by State of
Maryland.

3.1.1.2 Boundary Requirements

a. Provide physical boundaries around the lead control area by roping off
the area designated in the work plan or providing curtains, portable
partitions or other enclosures to ensure that lead will not escape
outside the lead control area.

b. Warning Signs - Provide warning signs at approaches to lead control
areas. Locate signs at such a distance that personnel may read the sign
and take the necessary precautions before entering the area. Signs
shall comply with the requirements of 29 CFR 1926.62.

3.1.1.3 Furnishings

The Government will remove furniture and equipment from the building before
lead-based paint removal work begins.
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3.1.1.4 Heating, Ventilating and Air Conditioning (HVAC) Systems

Shut down, lock out, and isolate HVAC systems that supply, exhaust, or pass
through the lead control areas. Seal intake and exhaust vents in the lead
control area with 6 mil plastic sheet and tape. Seal seams in HVAC
components that pass through the lead control area.

3.1.1.5 Decontamination Shower Facility

Provide clean and contaminated change rooms and shower facilities in
accordance with this specification and 29 CFR 1926.62.

3.1.1.6 Eye Wash Station

Where eyes may be exposed to injurious corrosive materials, suitable
facilities for quick drenching or flushing of the eyes shall be provided
within the work area.

3.1.1.7 Mechanical Ventilation System

a. Use adequate ventilation to control personnel exposure to lead in
accordance with 29 CFR 1926.62.

b. To the extent feasible, use local exhaust ventilation connected to HEPA
filters or other collection systems, approved by the CP. Local exhaust
ventilation systems shall be evaluated and maintained in accordance
with 29 CFR 1926.62.

c. Vent local exhaust outside the building only and away from building
ventilation intakes.

d. Use locally exhausted, power actuated, paint removal tools.

3.1.1.8 Personnel Protection
Personnel shall wear and use protective clothing and equipment as specified
herein. Eating, smoking, or drinking or application of cosmetics is not
permitted in the lead control area. No one will be permitted in the lead
control area unless they have been appropriately trained and provided with
protective equipment.

3.2 ERECTION

3.2.1 Lead Control Area Requirements
Establish a lead control area by situating critical barriers and physical
boundaries around the area or structure where LBP/PWL removal/control
operations will be performed.

3.3 APPLICATION

3.3.1 Work Procedures
Perform removal of lead-based paint in accordance with approved lead-based
paint/paint with lead removal/control plan. Use procedures and equipment
required to limit occupational and environmental exposure to lead when

lead-based paint is removed in accordance with 29 CFR 1926.62. Dispose of
removed paint chips and associated waste in compliance with Environmental
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Protection Agency (EPA), State, and local requirements.
3.3.2 Lead-Based Paint Removal/Control/Deleading

Provide methodology for LBP control in work plan. Indicate engineering
controls/techniques to be used to minimize lead paint dust or lead
contaminated debris exposure to personnel and the environment while
removing hanger door frames, bolts, screws, nails or other door frame and
assembly components, and while dismantling, cutting, and packaging hanger
door sections for disposal.

Avoid deterioration of the substrate. Provide surface preparations for
painting in accord with Section 09 90 00 PAINTS AND COATINGS.

Provide methodology for LBP/PWL control and processes to minimize
contamination of work areas outside the control area with lead-contaminated
dust or other lead-contaminated debris/waste and to ensure that unprotected
personnel are not exposed to hazardous concentrations of lead. Describe
this LBP/PWL removal/control process in the LBP/PWL R/CP.

3.3.2.1 Indoor Paint Removal
Perform manual, mechanical, thermal, or chemical paint removal in lead
control areas using enclosures, barriers, or containments and powered
locally exhausted paint removal tools. Collect residue debris for disposal
in accordance with federal, State, and local requirements.

3.3.2.2 Outdoor Paint Removal
Perform outdoor removal as indicated in federal, State, and local
regulations and in the LBP/CPR/CP. The worksite preparation (barriers or
containments) shall be job dependent and presented in the LBP/PWL R/CP.

3.3.3 Personnel Exiting Procedures
Whenever personnel exit the lead-controlled area, they shall perform the
following procedures and shall not leave the work place wearing any
clothing or equipment worn during the work day:
a. Vacuum themselves off using HEPA vacuum designed for lead.
b. Remove protective clothing in the contaminated change room, and place

them in an approved impermeable disposal bag.

c. Wash hands and face at the site, don appropriate disposable or
uncontaminated reusable clothing; move to an appropriate facility;
shower.

d. Change to clean clothes prior to leaving the physical boundary
designated around the lead control area.

3.4 FIELD QUALITY CONTROL
3.4.1 Tests
3.4.1.1 Air and Wipe Sampling

Air sample for lead in accordance with 29 CFR 1926.62 and as specified
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herein. Air and wipe sampling shall be directed or performed by the CP.

a. The CP shall be on the job site directing the air and non-clearance wipe
sampling and inspecting the lead-based paint removal/control work to
ensure that the requirements of the contract have been satisfied during
the entire lead-based paint removal operation.

b. Collect personal air samples on employees who are expected to have the
greatest risk of exposure as determined by the CP. In addition, collect
air samples on at least 25 percent of the work crew or a minimum of two
employees, whichever is greater, during each work shift.

c. Submit results of air samples, within 72 hours after the air samples are
taken.

d. Before any work begins, collect and analyze baseline wipe samples in
accordance with methods defined in federal, State, and local standards
inside and outside of the physical boundary to assess the degree of
dust contamination in the facility prior to lead-based paint
removal/control.

3.4.1.2 Air Sampling During Paint Removal Work

Conduct area air sampling daily, on each shift in which lead-based paint
removal operations are performed, in areas immediately adjacent to the lead
control area. Sufficient area monitoring shall be conducted to ensure
unprotected personnel are not exposed at or above 30 micrograms per cubic
meter of air. If 30 micrograms per cubic meter of air is reached or
exceeded, stop work, correct the conditions(s) causing the increased
levels. Notify the Contracting Officer immediately. Determine if
condition(s) require any further change in work methods. Removal work shall
resume only after the CP and the Contracting Officer give approval. For
outdoor operations, at least one sample on each shift shall be taken on the
downwind side of the lead control area.

3.4.1.3 Sampling After Paint Removal/Control

After the visual inspection, collect wipe samples according to the HUD
protocol contained in HUD 6780 to determine the lead content of settled
dust and dirt in micrograms per square meter foot of surface area

3.4.1.4 Testing of Removed Paint and Used Abrasive

Test removed paint and used abrasive in accordance with 40 CFR 261 for
hazardous waste. (TCLP - Toxicity Characteristic Leaching Procedure)

3.5 CLEANING AND DISPOSAL
3.5.1 Cleanup

Maintain surfaces of the lead control area free of accumulations of paint
chips and dust. Restrict the spread of dust and debris; keep waste from
being distributed over the work area. Do not dry sweep or use compressed
air to clean up the area. At the end of each shift and when the paint
removal operation has been completed, clean the area of visible lead paint
contamination by vacuuming with a HEPA filtered vacuum cleaner, wet mopping
the area and wet wiping the area as indicated by the CP. Reclean areas
showing dust or residual paint chips or debris. After visible dust, chips
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and debris is removed, wet wipe and HEPA vacuum all surfaces in the work
area. If adjacent areas become contaminated at any time during the work,
clean, visually inspect, and then wipe sample all contaminated areas. The
CP shall then certify in writing that the area has been cleaned of lead
contamination before restarting work.

3.5.1.1 Clearance Certification

The CP shall certify in writing that air samples collected outside the lead
control area during paint removal operations are less than 30 micrograms
per cubic meter of air; the respiratory protection used for the employees
was adequate; the work procedures were performed in accordance with

29 CFR 1926.62 and 40 CFR 745; and that there were no visible accumulations
of material and dust containing lead left in the work site. Do not remove
the lead control area or roped off boundary and warning signs prior to the
Contracting Officer's acknowledgement of receipt of the CP certification.

Certify surface wipe samples are not significantly greater than the initial
surface loading determined prior to work.

3.5.2 Disposal

a. Collect lead-contaminated waste, scrap, debris, bags, containers,
equipment, and lead-contaminated clothing that may produce airborne
concentrations of lead particles. Label the containers in accordance
with 29 CFR 1926.62 and 40 CFR 262. Dispose of lead-contaminated waste
material at an State approved hazardous waste treatment, storage, or
disposal facility off Government property.

b. Place waste materials in U.S. Department of Transportation (49 CFR 178)
approved 55 gallon drums. Properly label each drum to identify the type
of waste (49 CFR 172) and the date the drum was filled. For hazardous
waste, the collection drum requires marking/labeling in accordance with
40 CFR 262 during the accumulation/collection timeframe. The
Contracting Officer or an authorized representative will assign an area
for interim storage of waste-containing drums. Do not store hazardous
waste drums in interim storage longer than 90 calendar days from the
date affixed to each drum.

c. Handle, transport, and dispose lead or lead-contaminated material
classified as hazardous waste in accordance with 40 CFR 260, 40 CFR 261,
40 CFR 262, 40 CFR 263, 40 CFR 264, and 40 CFR 265. Comply with land
disposal restriction notification requirements as required by 40 CFR 268.

d. All material, whether hazardous or non-hazardous shall be disposed in
accordance with laws and provisions and Federal, State, or local
regulations. Ensure waste is properly characterized. The result of each
waste characterization (TCLP for RCRA materials) will dictate disposal
requirements.

3.5.2.1 Disposal Documentation
Submit written evidence to demonstrate the hazardous waste treatment,
storage, or disposal facility (TSD) is approved for lead disposal by the

EPA, State or local regulatory agencies. Submit one copy of the completed
hazardous waste manifest, signed and dated by the initial transporter in
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accordance with 40 CFR 262. Contractor shall provide a certificate that
the waste was accepted by the disposal facility.

3.5.3 Payment for Hazardous Waste
Payment for disposal of hazardous and non-hazardous waste will not be made
until a signed copy of the manifest from the treatment or disposal facility
certifying the amount of lead-containing materials or non-hazardous waste

delivered is returned and a copy is furnished to the Government.

-- End of Section --
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SECTION 03 30 00

CAST-IN-PLACE CONCRETE
05/14

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 INTERNATIONAL (ACI)
ACI 117 (2010; Errata 2011) Specifications for

Tolerances for Concrete Construction and
Materials and Commentary

ACI 121R (2008) Guide for Concrete Construction
Quality Systems in Conformance with ISO
9001

ACI 211.1 (1991; R 2009) Standard Practice for

Selecting Proportions for Normal,
Heavyweight and Mass Concrete

ACI 301 (2010; ERTA 2015) Specifications for
Structural Concrete

ACI 302.1R (2015) Guide for Concrete Floor and Slab
Construction

ACI 304.2R (1996; R 2008) Placing Concrete by Pumping
Methods

ACI 304R (2000; R 2009) Guide for Measuring,

Mixing, Transporting, and Placing Concrete
ACI 305R (2010) Guide to Hot Weather Concreting

ACI 306.1 (1990; R 2002) Standard Specification for
Cold Weather Concreting

ACI 306R (2010) Guide to Cold Weather Concreting
ACI 308.1 (2011) Specification for Curing Concrete
ACT 318 (2014; Errata 1-2 2014; Errata 3-4 2015)

Building Code Requirements for Structural
Concrete and Commentary

ACI 347 (2004; Errata 2008; Errata 2012) Guide to
Formwork for Concrete

ACI SP-15 (2011) Field Reference Manual: Standard

Specifications for Structural Concrete ACI
301-05 with Selected ACI References
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ACI SP-2

ACI SP-66
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(2007; Abstract: 10th Edition) ACI Manual
of Concrete Inspection

(2004) ACI Detailing Manual

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA Al135.4

(1995; R 2004) Basic Hardboard

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4/D1.4M

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

(2011) Structural Welding Code -
Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

A1064/A1064M

A36/A36M

A53/A53M

A615/A615M

A934/A934M

A996/A996M

C1017/C1017M

C1077

C1107/C1107M

C1218/C1218M

Cl1260

(2015) Standard Specification for
Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for
Concrete

(2014) Standard Specification for Carbon
Structural Steel

(2012) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

(2015a) Standard Specification for
Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

(2013) Standard Specification for
Epoxy-Coated Prefabricated Steel
Reinforcing Bars

(2015) Standard Specification for
Rail-Steel and Axle-Steel Deformed Bars
for Concrete Reinforcement

(2013; E 2015) Standard Specification for
Chemical Admixtures for Use in Producing
Flowing Concrete

(2015) Standard Practice for Laboratories
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Laboratory Evaluation

(2014a) Standard Specification for
Packaged Dry, Hydraulic-Cement Grout
(Nonshrink)

(1999; R 2008) Standard Specification for
Water-Soluble Chloride in Mortar and
Concrete

(2014) Standard Test Method for Potential
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Alkali Reactivity of Aggregates
(Mortar-Bar Method)

ASTM C138/C138M (2014) Standard Test Method for Density
("Unit Weight"), Yield, and Air Content
(Gravimetric) of Concrete

ASTM C143/C143M (2012) Standard Test Method for Slump of
Hydraulic-Cement Concrete

ASTM C150/Cl150M (2015) Standard Specification for Portland
Cement

ASTM C1567 (2013) Standard Test Method for Potential

Alkali-Silica Reactivity of Combinations
of Cementitious Materials and Aggregate
(Accelerated Mortar-Bar Method)

ASTM C1602/C1602M (2012) Standard Specification for Mixing
Water Used in Production of Hydraulic
Cement Concrete

ASTM C172/C172M (2014a) Standard Practice for Sampling
Freshly Mixed Concrete

ASTM C173/C173M (2014) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Volumetric Method

ASTM C192/C192M (2015) Standard Practice for Making and
Curing Concrete Test Specimens in the
Laboratory

ASTM C231/C231M (2014) Standard Test Method for Air

Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C260/C260M (2010a) Standard Specification for
Air-Entraining Admixtures for Concrete

ASTM C295/C295M (2012) Petrographic Examination of
Aggregates for Concrete

ASTM C31/C31M (2012) Standard Practice for Making and
Curing Concrete Test Specimens in the Field

ASTM C311/C311M (2013) Sampling and Testing Fly Ash or
Natural Pozzolans for Use as a Mineral
Admixture in Portland-Cement Concrete

ASTM C33/C33M (2013) Standard Specification for Concrete
Aggregates
ASTM C39/C39M (2015a) Standard Test Method for

Compressive Strength of Cylindrical
Concrete Specimens

ASTM C42/C42M (2013) Standard Test Method for Obtaining
and Testing Drilled Cores and Sawed Beams
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of Concrete

ASTM C494/C494M (2013) Standard Specification for Chemical
Admixtures for Concrete

ASTM C567/C567M (2014) Determining Density of Structural
Lightweight Concrete

ASTM C618 (2012a) Standard Specification for Coal
Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete

ASTM C78/C78M (2015a) Standard Test Method for Flexural
Strength of Concrete (Using Simple Beam
with Third-Point Loading)

ASTM €920 (2014a) Standard Specification for
Elastomeric Joint Sealants

ASTM C94/C94M (2015) Standard Specification for
Ready-Mixed Concrete

ASTM C989/C989M (2014) Standard Specification for Slag
Cement for Use in Concrete and Mortars

ASTM D1751 (2004; E 2013; R 2013) Standard
Specification for Preformed Expansion
Joint Filler for Concrete Paving and
Structural Construction (Nonextruding and
Resilient Bituminous Types)

ASTM D1752 (2004a; R 2013) Standard Specification for
Preformed Sponge Rubber Cork and Recycled
PVC Expansion

ASTM D5759 (2012) Characterization of Coal Fly Ash
and Clean Coal Combustion Fly Ash for
Potential Uses
ASTM D6690 (2012) Standard Specification for Joint
and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements
ASTM E329 (2014a) Standard Specification for
Agencies Engaged in the Testing and/or
Inspection of Materials Used in
Construction
CONCRETE REINFORCING STEEL INSTITUTE (CRSI)
CRSI 10MSP (2009; 28th Ed) Manual of Standard Practice
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NIST PS 1 (2009) DOC Voluntary Product Standard PS
1-07, Structural Plywood
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1.2 DEFINITIONS
a. "Cementitious material" as used herein must include all portland

.3

cement, pozzolan, fly ash, and ground granulated blast-furnace slag.

"Exposed to public view" means situated so that it can be seen from eye
level from a public location after completion of the building. A
public location is accessible to persons not responsible for operation
or maintenance of the building.

"Chemical admixtures" are materials in the form of powder or fluids
that are added to the concrete to give it certain characteristics not
obtainable with plain concrete mixes.

"Supplementary cementing materials" (SCM) include coal fly ash, and
granulated blast-furnace slag when used in such proportions to replace
the portland cement that result in improvement to sustainability and
durability and reduced cost.

"Design strength" (f'c) is the specified compressive strength of
concrete at time(s) specified in this section to meet structural design
criteria.

"Mixture proportioning" is the process of designing concrete mixture
proportions to enable it to meet the strength, service life and
constructability requirements of the project while minimizing the
initial and life-cycle cost.

"Mixture proportions" are the masses or volumes of individual
ingredients used to make a unit measure (cubic meter or cubic yard) of
concrete.

"Pozzolan" is a siliceous or siliceous and aluminous material, which in
itself possesses little or no cementitious value but will, in finely
divided form and in the presence of moisture, chemically react with
calcium hydroxide at ordinary temperatures to form compounds possessing
cementitious properties.

"Workability (or consistence)" is the ability of a fresh (plastic)
concrete mix to fill the form/mould properly with the desired work
(vibration) and without reducing the concrete's quality. Workability
depends on water content, chemical admixtures, aggregate (shape and
size distribution), cementitious content and age (level of hydration).

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-01 Preconstruction Submittals
Concrete Curing Plan; G

Quality Control Plan; G

SD-03 Product Data
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1

Joint Sealants

Joint Filler

Cementitious Materials
Concrete Curing Materials
Admixtures

Reinforcement
SD-05 Design Data

Concrete Mix Design; G
SD-06 Test Reports

Concrete Mix Design; G

Fly Ash

Pozzolan

Ground Granulated Blast-Furnace Slag
Aggregates

Compressive Strength Tests; G

Ion Concentration

Air Content

Slump Tests

Water

SD-07 Certificates
Field Testing Technician and Testing Agency
Material Safety Data Sheets
Laboratory Accreditation

SD-08 Manufacturer's Instructions

Concrete Curing Materials

.4 MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified
herein. Consider the advisory or recommended provisions to be mandatory.
Interpret reference to the "Building Official," the "Structural Engineer,"
and the "Architect/Engineer" to mean the Contracting Officer.

.5 DELIVERY, STORAGE, AND HANDLING

Follow ACI 301, ACI 304R and ASTM A934/A934M requirements and
recommendations. Do not deliver concrete until forms, reinforcement,and
embedded items are in place and ready for concrete placement. Do not store
concrete curing compounds or sealers with materials that have a high
capacity to adsorb volatile organic compound (VOC) emissions. Do not store
concrete curing compounds or sealers in occupied spaces.

.5.1 Reinforcement

Store reinforcement of different sizes and shapes in separate piles or
racks raised above the ground to avoid excessive rusting. Protect from
contaminants such as grease, oil, and dirt. Ensure bar sizes can be
accurately identified after bundles are broken and tags removed.
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1.6 QUALITY ASSURANCE
1.6.1 Design Data
1.6.1.1 Concrete Mix Design

Thirty days minimum prior to concrete placement, submit a mix design for
each strength and type of concrete. Submit a complete list of materials
including type; brand; source and amount of cement, complementary
cementitious materials, and admixtures; and applicable reference
specifications. Submit mill test and all other test for cement,
complementary cementitious materials, aggregates, and admixtures. Provide
documentation of maximum nominal aggregate size, gradation analysis,
percentage retained and passing sieve, and a graph of percentage retained
verses sieve size. Provide mix proportion data using at least three
different water-cementitious material ratios for each type of mixture,
which produce a range of strength encompassing those required for each type
of concrete required. If source material changes, resubmit mix proportion
data using revised source material. Provide only materials that have been
proven by trial mix studies to meet the requirements of this specification,
unless otherwise approved in writing by the Contracting Officer. Indicate
clearly in the submittal where each mix design is used when more than one
mix design is submitted. Resubmit data on concrete components if the
qualities or source of components changes. For previously approved
concrete mix designs used within the past twelve monthsg, the previous mix
design may be re-submitted without further trial batch testing if
accompanied by material test data conducted within the last six months.
Obtain mix design approval from the contracting officer prior to concrete
placement.

1.6.2 Shop Drawings

1.6.2.1 Reinforcing Steel
ACI SP-66. Indicate bending diagrams, assembly diagrams, splicing and laps
of bars, shapes, dimensions, and details of bar reinforcing, accessories,
and concrete cover. Do not scale dimensions from structural drawings to
determine lengths of reinforcing bars. Reproductions of contract drawings
are unacceptable.

1.6.3 Control Submittals

1.6.3.1 Concrete Curing Plan

Submit proposed materials, methods and duration for curing concrete
elements in accordance with ACI 308.1.

1.6.3.2 Finishing Plan
Submit proposed material and procedures to be used in obtaining the finish
for the concrete floor/apron adjacent to the rails. Include qualification
of person to be used for obtaining floor tolerance measurement, description
of measuring equipment to be used, and a sketch showing lines and locations
the measuring equipment will follow.

1.6.3.3 Material Safety Data Sheets
Submit Material Safety Data Sheets (MSDS) for all materials that are

regulated for hazardous health effects. MSDS must be readily accessible
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during each work shift to employees when they are at the construction site.
1.6.4 Test Reports
1.6.4.1 Fly Ash and Pozzolan

Submit test results in accordance with ASTM C618 for fly ash and pozzolan.
Submit test results performed within 6 months of submittal date.

1.6.4.2 Ground Granulated Blast-Furnace Slag

Submit test results in accordance with ASTM C989/C989M for ground
granulated blast-furnace slag. Submit test results performed within 6
months of submittal date.

1.6.4.3 Aggregates

ASTM C1260 for potential alkali-silica reactions, ASTM C295/C295M for
petrographic analysis.

1.6.5 Field Samples
1.6.6 Quality Control Plan

Develop and submit for approval a concrete quality control program in
accordance with the guidelines of ACI 121R and as specified herein. The
plan must include approved laboratories. Provide direct oversight for the
concrete qualification program inclusive of associated sampling and
testing. All quality control reports must be provided to the Contracting
Officer, Quality Manager and Concrete Supplier. Maintain a copy of

ACI SP-15 and CRSI 10MSP at project site.

1.6.7 Quality Control Personnel Certifications

The Contractor must submit for approval the responsibilities of the various
quality control personnel, including the names and qualifications of the
individuals in those positions and a quality control organizational chart
defining the quality control hierarchy and the responsibility of the
various positions. Quality control personnel must be employed by the
Contractor.

Submit American Concrete Institute certification for the following:
a. CQC personnel responsible for inspection of concrete operations.

b. Lead Foreman or Journeyman of the Concrete Placing, Finishing, and
Curing Crews.

c. Field Testing Technicians: ACI Concrete Field Testing Technician, Grade
I.

1.6.7.1 Quality Manager Qualifications
The quality manager must hold a current license as a professional engineer
in a U.S. state or territory with experience on at least five (5) similar

projects. Evidence of extraordinary proven experience may be considered by
the Contracting Officer as sufficient to act as the Quality Manager.
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1.6.7.2 Field Testing Technician and Testing Agency

Submit data on qualifications of proposed testing agency and technicians
for approval by the Contracting Officer prior to performing testing on
concrete.

a. Work on concrete under this contract must be performed by an ACI
Concrete Field Testing Technician Grade 1 qualified in accordance with
ACI SP-2 or equivalent. Equivalent certification programs must include
requirements for written and performance examinations as stipulated in
ACI SP-2.

b. Testing agencies that perform testing services on reinforcing steel must
meet the requirements of ASTM E329.

c. Testing agencies that perform testing services on concrete materials
must meet the requirements of ASTM C1077.

1.6.8 Laboratory Qualifications for Concrete Qualification Testing

The concrete testing laboratory must have the necessary equipment and
experience to accomplish required testing. The laboratory must meet the
requirements of ASTM C1077 and be Cement and Concrete Reference Laboratory
(CCRL) inspected.

1.6.9 Laboratory Accreditation

Laboratory and testing facilities must be provided by and at the expense of
the Contractor. The laboratories performing the tests must be accredited in
accordance with ASTM C1077, including ASTM C78/C78M and ASTM C1260. The
accreditation must be current and must include the required test methods,
as specified. Furthermore, the testing must comply with the following
requirements:

a. Aggregate Testing and Mix Proportioning: Aggregate testing and mixture
proportioning studies must be performed by an accredited laboratory and
under the direction of a person who is competent in concrete materials
and must sign all reports and designs.

b. Acceptance Testing: Furnish all materials, labor, and facilities
required for molding, curing, testing, and protecting test specimens at
the site and in the laboratory. Furnish and maintain boxes or other
facilities suitable for storing and curing the specimens at the site
while in the mold within the temperature range stipulated by
ASTM C31/C31M.

c. Contractor Quality Control: All sampling and testing must be performed
by an approved, onsite, independent, accredited laboratory.

1.7 ENVIRONMENTAL REQUIREMENTS
Provide space ventilation according to manufacturer recommendations, at a
minimum, during and following installation of concrete curing compound and
sealer. Maintain one of the following ventilation conditions during the
curing period or for 72 hours after installation:

a. Supply 100 percent outside air 24 hours a day.

b. Supply airflow at a rate of 6 air changes per hour, when outside
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1.

temperatures are between 55 degrees F and 84 degrees F and humidity is
between 30 percent and 60 percent.

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipulated above.

8 QUALIFICATIONS FOR WELDING WORK

Welding procedures must be in accordance with AWS D1.4/D1.4M.

Verify that Welder qualifications are in accordance with AWS D1.4/D1.4M or
under an equivalent qualification test approved in advance. Welders are

permitted to do only the type of welding for which each is specifically
qualified.

PART 2 PRODUCTS

2

.1 MATERIALS FOR FORMS

Provide wood, plywood, plastic, or steel. Use plywood or steel forms where
a smooth form finish is required.

1.1 Wood Forms

Provide lumber that is square edged or tongue-and-groove boards, free of
raised grain, knotholes, or other surface defects. Provide plywood that
complies with NIST PS 1, B-B concrete form panels or better or AHA Al135.4,
hardboard for smooth form lining.

.1.1.1 Concrete Form Plywood (Standard Rough)

Provide plywood that conforms to NIST PS 1, B-B, concrete form, not less
than 5/8-inch thick.

.2 CONCRETE MIX DESIGN

.2.1 Contractor-Furnished Mix Design

ACI 211.1, ACI 301, and ACI 318 and ACI 304.2R except as otherwise
specified. Indicate the compressive strength (f£'c) of the concrete for
each portion of the structure(s) as specified below.

.2.1.1 Concrete at Hangar Door Support Rails

Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: As indicated on the Drawings.

b. Maximum Water-Cementitious Materials Ratio: As indicated on the
Drawings.

c. Slump Limit: 6 inches for concrete with verified slump of 2 to 4

inches before adding high-range water-reducing admixture or
plasticizing admixture, plus or minus 1 inch.

d. Air Content: As indicated on the Drawings.
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2.2.1.2 Mix Proportions for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing
requirements for various classes and types of concrete specified are the
responsibility of the Contractor. Base mixture proportions on compressive
strength as determined by test specimens fabricated in accordance with
ASTM C192/C192M and tested in accordance with ASTM C39/C39M. Samples of
all materials used in mixture proportioning studies must be representative
of those proposed for use in the project and must be accompanied by the
manufacturer's or producer's test report indicating compliance with these
specifications. Base trial mixtures having proportions, consistencies, and
air content suitable for the work on methodology described in ACI 211.1.

In the trial mixture, use at least three different water-cementitious
material ratios for each type of mixture, which must produce a range of
strength encompassing those required for each class and type of concrete
required on the project. The maximum water-cementitious material ratio
allowed must be based on equivalent water-cementitious material ratio
calculations as determined by the conversion from the weight ratio of water
to cement plus pozzolan by weight equivalency method. Design laboratory
trial mixture for maximum permitted slump and air content. Each
combination of material proposed for use must have separate trial mixture,
except for accelerator or retarder use can be provided without separate
trial mixture. Report the temperature of concrete in each trial batch.

For each water-cementitious material ratio, at least three test cylinders
for each test age must be made and cured in accordance with ASTM C192/C192M
and tested in accordance with ASTM C39/C39M for 7, 28, and 56 days. From
these results, plot a curve showing the relationship between
water-cementitious material ratio and strength for each set of trial mix
studies. 1In addition, plot a curve showing the relationship between 7 and
28 and 56 day strengths.

2.2.1.3 Required Average Strength of Mix Design
The selected mixture must produce an average compressive strength exceeding
the specified strength by the amount indicated in ACI 301, but may not
exceed the specified strength at the same age by more than 20 percent.
When a concrete production facility has a record of at least 15 consecutive
tests, the standard deviation must be calculated and the required average
compressive strength must be determined in accordance with ACI 301.

2.2.2 Ready-Mix Concrete
Provide concrete that meets the requirements of ASTM C94/C94M.
Ready-mixed concrete manufacturer must provide duplicate delivery tickets
with each load of concrete delivered. Provide delivery tickets with the
following information in addition to that required by ASTM C94/C94M:

a. Type and brand cement.

b. Cement and complementary cementitious materials content in 94-pound bags
per cubic yard of concrete.

c. Maximum size of aggregate.
d. Amount and brand name of admixtures.

e. Total water content expressed by water cementitious material ratio.
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2.2.3 Concrete Curing Materials

Provide concrete curing material in accordance with ACI 301 Section 5 and
ACI 308.1 Section 2. Submit product data for concrete curing compounds.
Submit manufactures instructions for placement of curing compound.

2.3 MATERIALS
2.3.1 Cementitious Materials

Use one manufacturer and one source for each type of cement, ground slag,
fly ash, and pozzolan.

2.3.1.1 Fly Ash

ASTM C618, Class F, except that the maximum allowable loss on ignition must
not exceed 6 percent. Class F fly ash for use in mitigating Alkali-Silica
Reactivity must have a Calcium Oxide (CaO) content of less than 8 percent
and a total equivalent alkali content less than 1.5 percent.

Add with cement. Fly ash content must be a minimum of 15 percent by weight
of cementitious material, provided the fly ash does not reduce the amount
of cement in the concrete mix below the minimum requirements of local
building codes. Where the use of fly ash cannot meet the minimum level,
provide the maximum amount of fly ash permittable that meets the code
requirements for cement content. Report the chemical analysis of the fly
ash in accordance with ASTM C311/C311M. Evaluate and classify fly ash in
accordance with ASTM D5759.

2.3.1.2 Ground Granulated Blast-Furnace Slag

ASTM C989/C989M, Grade 100 or 120. Slag content must be a minimum of 25
percent by weight of cementitious material.

2.3.1.3 Portland Cement

Provide cement that conforms to ASTM C150/C150M, Type I, II, or I/II, with
tri-calcium aluminates (C3A) content less than 10 percent and a maximum
cement-alkali content of 0.80 percent Na20e (sodium oxide) equivalent. TUse
one brand and type of cement for formed concrete having exposed-to-view
finished surfaces.

2.3.2 Water

Water must comply with the requirements of ASTM C1602/C1602M. Minimize the
amount of water in the mix. Improve workability by adjusting the grading
rather than by adding water. Water must be potable; free from injurious
amounts of oils, acids, alkalis, salts, organic materials, or other
substances deleterious to concrete. Submit test report showing water
complies with ASTM C1602/C1602M.

2.3.3 Aggregates
ASTM C33/C33M, except as modified herein. Furnish aggregates from one
source. Provide aggregates that do not contain any substance which may be
deleteriously reactive with the alkalies in the cement. Submit test report

showing compliance with ASTM C33/C33M.

Fine and coarse aggregates must show expansions less than 0.08 percent at
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28 days after casting when testing in accordance with ASTM C1260. Should
the test data indicate an expansion of 0.08 percent or greater, reject the
aggregate (s) or perform additional testing using ASTM C1567 using the
Contractor's proposed mix design. In this case, include the mix design low
alkali portland cement and one of the following supplementary cementitious
materials:

a. GGBF slag at a minimum of 40 percent of total cementitious
b. Fly ash or natural pozzolan at a minimum of total cementitious of

30 percent if (Si02 plus Al203 plus Fe203) is 65 percent or more,

25 percent if (Si02 plus Al203 plus Fe203) is 70 percent or more,

20 percent if (Si02 plus Al203 plus Fe203) is 80 percent or more,
( )

1
2
3
4) 15 percent if (Si02 plus Al203 plus Fe203) is 90 percent or more.

AA,.\A
—_ — — —

2.3.3.1 Aggregates/Combined Aggregate Gradation
ASTM C33/C33M, uniformly graded and as follows: Nominal maximum aggregate
size of 1 inch. A combined sieve analysis must indicate a well graded
aggregate from coarsest to finest with not more than 18 percent and not
less than 8 percent retained on an individual sieve, except that less than
8 percent may be retained on coarsest sieve and on No. 50 (0.3mm) sieve,
and less than 8 percent may be retained on sieves finer than No. 50
(0.3mm) . Provide sand that is at least 50 percent natural sand.

2.3.4 Nonshrink Grout
ASTM C1107/C1107M.

2.3.5 Admixtures
ASTM C494/C494M: Type A, water reducing; Type B, retarding; Type C,
accelerating; Type D, water-reducing and retarding; and Type E,
water-reducing and accelerating admixture. Do not use calcium chloride
admixtures. Submit product data for admixtures used in concrete.

2.3.5.1 Air-Entraining
ASTM C260/C260M.

2.3.5.2 High Range Water Reducer (HRWR) (Superplasticizers)

ASTM C494/C494M, Type F and Type G (HRWR retarding admixture) and
ASTM C1017/C1017M.

2.3.6 Expansion/Contraction Joint Filler

ASTM D1751 or ASTM D1752 Type I or II. Material must be 1/2 inch thick,
unless otherwisge indicated.

2.3.7 Joint Sealants
Submit manufacturer's product data.
2.3.7.1 Horizontal Surfaces

ASTM D6690 or ASTM C920, Type M, Class 25, Use T.
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2.4 REINFORCEMENT
2.4.1 Reinforcing Bars

ACI 301 unless otherwise specified. Use deformed steel. ASTM A615/A615M
with the bars marked A, Grade 60; or ASTM A996/A996M with the bars marked
R, Grade 60, or marked A, Grade 60. Submit mill certificates for
reinforcing bars.

2.4.2 Wire
2.4.2.1 Welded Wire Reinforcement

ASTM A1064/A1064M. Provide flat sheets of welded wire reinforcement for
slabs and toppings.

2.4.2.2 Steel Wire
Wire must conform to ASTM Al1064/A1064M.
2.4.3 Reinforcing Bar Supports

Supports include bolsters, chairs, spacers, and other devices necessary for
proper spacing, supporting, and fastening reinforcing bars and welded wire
reinforcement in place.

Provide wire bar type supports of coated or non-corrodible material
conforming to ACI SP-66 and CRSI 10MSP.

Legs of supports in contact with formwork must be hot-dip galvanized, or
plastic coated after fabrication, or stainless-steel bar supports.

2.4.4 Dowels for Load Transfer in Floors

Provide greased dowels for load transfer in floors of the type, design,
weight, and dimensions indicated. Provide dowel bars that are plain-billet
steel conforming to ASTM A615/A615M, Grade 40. Provide dowel pipe that is
steel conforming to ASTM A53/A53M.

Plate dowels must conform to ASTM A36/A36M, and must be of size and spacing
indicated. Plate dowel system must minimize shrinkage restraint by using a
tapered shape or formed void or by having compressible material on the
vertical faces with a thin bond breaker on the top and bottom dowel
surfaces.

2.5 FLOOR FINISH MATERIALS

2.5.1 Liquid Chemical Floor Hardener
Hardener must be a colorless aqueous solution containing a blend of
inorganic silicate or siliconate material and proprietary components
combined with a wetting agent; that penetrates, hardens, and densifies

concrete surfaces. Submit manufactures instructions for placement of
liquid chemical floor hardener.
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PART 3 EXECUTION

3

.1 EXAMINATION

Do not begin installation until substrates have been properly constructed;
verify that substrates are level.

If substrate preparation is the responsibility of another installer, notify
Contracting Officer of unsatisfactory preparation before processing.

Check field dimensions before beginning installation. If dimensions vary
too much from design dimensions for proper installation, notify Contracting
Officer and wait for instructions before beginning installation.

.2 PREPARATION

Determine quantity of concrete needed and minimize the production of excess
concrete. Designate locations or uses for potential excess concrete before
the concrete is poured.

2.1 General

Surfaces against which concrete is to be placed must be free of debris,
loose material, standing water, snow, ice, and other deleterious substances
before start of concrete placing.

Remove standing water without washing over freshly deposited concrete.
Divert flow of water through side drains provided for such purpose.

.2.2 Subgrade Under Slab on Ground Adjacent to Door Bottom Rails

Before construction of slabs on ground, have underground work on pipes and
conduits completed and approved.

Previously constructed subgrade or fill must be cleaned of foreign
materials.

Finish surface of capillary water barrier under interior slabs on ground
must not show deviation in excess of 1/4 inch when tested with a 10-foot
straightedge parallel with and at right angles to building lines.

Finished surface of subgrade or fill under exterior slabs on ground must
not be more than 0.02-foot above or 0.10-foot below elevation indicated
unless otherwise noted on the Drawings.

.2.3 Edge Forms and Screed Strips for Slabs

Set edge forms or bulkheads and intermediate screed strips for slabs to
obtain indicated elevations and contours in finished slab surface and must
be strong enough to support vibrating bridge screeds or roller pipe screeds
if nature of specified slab finish requires use of such equipment. Align
concrete surface to elevation of screed strips by use of strike-off
templates or approved compacting-type screeds.

.2.4 Reinforcement and Other Embedded Items

Secure reinforcement, joint materials, and other embedded materials in
position, inspected, and approved before start of concrete placing.
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3.3 FORMS

Provide forms for concrete placementin accordance with ACI 301 Section 2
and 5 and ACI 347. Set forms mortar-tight and true to line and grade.

3.3.1 Coating

Before concrete placement, coat the contact surfaces of forms with a form
release agent.

3.3.2 Reuse
Reuse forms providing the structural integrity of concrete and the
aesthetics of exposed concrete are not compromised. Wood forms must not be
clogged with paste and must be capable of absorbing high water-cementitious
material ratio paste.

3.3.3 Forms for Standard Rough Form Finish
Provide formwork in accordance with ACI 301 Section 5 with a surface
finish, SF-1.0, for formed surfaces that are to be concealed by other
construction.

3.3.4 Form Ties
Provide ties in accordance with ACI 301 section 2.

3.3.5 Tolerances for Form Construction
Construct formwork to ensure that after removal of forms and prior to
patching and finishing of formed surfaces, provide concrete surfaces in
accordance with tolerances specified in ACI 301 Section 5 and ACI 117.

3.3.6 Removal of Forms and Supports

After placing concrete, removal of forms must be in accordance with ACI 301
Section 2 except as modified by approved form removal schedule.

3.4 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS
ACI 301 and ACI SP-66. Provide bars, welded wire reinforcement, wire ties,
supports, and other devices necessary to install and secure reinforcement.
Reinforcement must not have rust, scale, oil, grease, clay, or foreign
substances that would reduce the bond. Rusting of reinforcement is a basis
of rejection if the effective cross-sectional area or the nominal weight
per unit length has been reduced. Remove loose rust prior to placing
steel. Tack welding is prohibited.

3.4.1 General

Provide details of reinforcement that are in accordance with ACI 301 and
ACI SP-66 and as specified.

3.4.2 Reinforcement Supports

Support reinforcement in accordance with ACI 301 Section 3.
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3

.4.3 Splicing

As indicated. For splices not indicated ACI 301. Overlap welded wire
reinforcement the spacing of the cross wires, plus 2 inches.

.4.4 Setting Miscellaneous Material

Place and secure anchors and bolts, pipe sleeves, conduits, and other such
items in position before concrete placement and support against
displacement. Plumb anchor bolts and check location and elevation.
Temporarily fill voids in sleeves with readily removable material to
prevent the entry of concrete.

.4.5 Fabrication

Shop fabricate reinforcing bars to conform to shapes and dimensions
indicated for reinforcement, and as follows:

a. Provide fabrication tolerances that are in accordance with ACI 318
and ACI SP-66.

Provide hooks and bends that are in accordance with ACI 318 and ACI SP-66.
Reinforcement must be bent cold to shapes as indicated. Bending must be
done in the shop. Rebending of a reinforcing bar that has been bent
incorrectly is not be permitted. Bending must be in accordance with

standard approved practice and by approved machine methods.

Tolerance on nominally square-cut, reinforcing bar ends must be in
accordance with ACI SP-66.

Deliver reinforcing bars bundled, tagged, and marked. Tags must be metal
with bar size, length, mark, and other information pressed in by machine.
Marks must correspond with those used on the placing drawings.

Do not use reinforcement that has any of the following defects:

a. Bar lengths, depths, and bends beyond specified fabrication tolerances
b. Bends or kinks not indicated on drawings or approved shop drawings

c. Bars with reduced cross-section due to rusting or other cause

Replace defective reinforcement with new reinforcement having required
shape, form, and cross-section area.

.4.6 Placing Reinforcement

Place reinforcement in accordance with ACI 301 and ACI SP-66.

For slabs on grade (over earth or over capillary water barrier) and for
footing reinforcement, support bars or welded wire reinforcement on precast
concrete blocks, spaced at intervals required by size of reinforcement, to
keep reinforcement the minimum height specified above the underside of slab
or footing.

Provide reinforcement that is supported and secured together to prevent

displacement by construction loads or by placing of wet concrete, and as
follows:
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Provide supports for reinforcing bars that are sufficient in number and
have sufficient strength to carry the reinforcement they support, and in
accordance with ACI 318, ACI SP-66 and CRSI 10MSP. Do not use supports to
support runways for concrete conveying equipment and similar construction
loads.

a. Equip supports on ground and similar surfaces with sand-plates.
b. Support welded wire reinforcement as required for reinforcing bars.

c. Secure reinforcements to supports by means of tie wire. Wire must be
black, soft iron wire, not less than 16 gage.

d. Reinforcement must be accurately placed, securely tied at
intersections, and held in position during placing of concrete by
spacers, chairs, or other approved supports. Point wire-tie ends away
from the form. Unless otherwise indicated, numbers, type, and spacing
of supports must conform to ACI SP-66.

e. Bending of reinforcing bars partially embedded in concrete is
permitted only as specified in ACI SP-66 and ACI 318.

3.4.7 Spacing of Reinforcing Bars

Spacing must be as indicated. TIf not indicated, spacing must be in
accordance with the ACI 318 and ACI SP-66.

Reinforcing bars may be relocated to avoid interference with other
reinforcement, or with conduit, pipe, or other embedded items. If any
reinforcing bar is moved a distance exceeding one bar diameter or specified
placing tolerance, resulting rearrangement of reinforcement is subject to
preapproval by the Contracting Officer.

3.4.8 Concrete Protection for Reinforcement
Concrete protection must be in accordance with the ACI 318 and ACI SP-66.
3.5 BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C94/C94M, ACI 301, ACI 302.1R and ACI 304R, except as modified

herein. Batching equipment must be such that the concrete ingredients are
consistently measured within the following tolerances: 1 percent for cement
and water, 2 percent for aggregate, and 3 percent for admixtures. Furnish
mandatory batch ticket information for each load of ready mix concrete.

3.5.1 Measuring

Make measurements at intervals as specified in paragraphs SAMPLING and
TESTING.

3.5.2 Mixing

ASTM C94/C94M, ACI 301 and ACI 304R. Machine mix concrete. Begin mixing
within 30 minutes after the cement has been added to the aggregates. Place
concrete within 90 minutes of either addition of mixing water to cement and
aggregates or addition of cement to aggregates if the air temperature is
less than 84 degrees F. Reduce mixing time and place concrete within 60
minutes if the air temperature is greater than 84 degrees F except as
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follows: 1if set retarding admixture is used and slump requirements can be
met, limit for placing concrete may remain at 90 minutes. Additional water
may be added, provided that both the specified maximum slump and
water-cementitious material ratio are not exceeded and the required
concrete strength is still met. When additional water is added, an
additional 30 revolutions of the mixer at mixing speed is required. If the
entrained air content falls below the specified limit, add a sufficient
quantity of admixture to bring the entrained air content within the
specified limits. Dissolve admixtures in the mixing water and mix in the
drum to uniformly distribute the admixture throughout the batch. Do not
reconstitute concrete that has begun to solidify.

3.5.3 Transporting

Transport concrete from the mixer to the forms as rapidly as practicable.
Prevent segregation or loss of ingredients. Clean transporting equipment
thoroughly before each batch. Do not use aluminum pipe or chutes. Remove
concrete which has segregated in transporting and dispose of as directed.

3.6 PLACING CONCRETE
Place concrete in accordance with ACI 301 Section 5.
3.6.1 Cold Weather

ACI 306.1. Do not allow concrete temperature to decrease below 50 degrees F.
Obtain approval prior to placing concrete when the ambient temperature is
below 40 degrees F or when concrete is likely to be subjected to freezing
temperatures within 24 hours. Cover concrete and provide sufficient heat

to maintain 50 degrees F minimum adjacent to both the formwork and the
structure while curing. Limit the rate of cooling to 37 degrees F in any 1
hour and 50 degrees F per 24 hours after heat application.

3.6.2 Hot Weather

Maintain required concrete temperature using Figure 4.2 in ACI 305R to
prevent the evaporation rate from exceeding 0.2 pound of water per square
foot of exposed concrete per hour. Cool ingredients before mixing or use
other suitable means to control concrete temperature and prevent rapid
drying of newly placed concrete. Shade the fresh concrete as soon as
possible after placing. Start curing when the surface of the fresh
concrete is sufficiently hard to permit curing without damage. Provide
water hoses, pipes, spraying equipment, and water hauling equipment, where
job site is remote to water source, to maintain a moist concrete surface
throughout the curing period. Provide burlap cover or other suitable,
permeable material with fog spray or continuous wetting of the concrete
when weather conditions prevent the use of either liquid membrane curing
compound or impervious sheets.

3.6.3 Bonding
Surfaces of set concrete at joints, must be roughened and cleaned of
laitance, coatings, loose particles, and foreign matter. Roughen surfaces
in a manner that exposes the aggregate uniformly and does not leave
laitance, loosened particles of aggregate, nor damaged concrete at the

surface.

Obtain bonding of fresh concrete that has set as follows:
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a. Roughened and cleaned surface of set concrete must be dampened, but
not saturated, immediately prior to placing of fresh concrete.

b. Provide cement grout that consists of equal parts of portland cement
and fine aggregate by weight with not more than 6 gallons of water per
sack of cement. Apply cement grout with a stiff broom or brush to a
minimum thickness of 1/16 inch. Deposit fresh concrete before cement
grout has attained its initial set.
3.7 WASTE MANAGEMENT
Provide as specified in the Waste Management Plan and as follows.
3.7.1 Mixing Equipment
Before concrete pours, designate Contractor-owned site meeting
environmental standards for cleaning out concrete mixing trucks. Minimize
water used to wash equipment.
3.7.2 Reinforcing Steel
Collect reinforcing steel and place in designated area for recycling.
3.7.3 Other Waste
Identify concrete manufacturer's or supplier's policy for collection or
return of construction waste, unused material, deconstruction waste, and/or
packaging material.
3.8 FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION
ACI 301 and ACI 302.1R, unless otherwise specified. Slope floors uniformly
to drains where drains are provided. Where straightedge measurements are
specified, Contractor must provide straightedge.
3.8.1 Finish
Place, consolidate, and immediately strike off concrete to obtain proper
contour, grade, and elevation before bleedwater appears. Permit concrete
to attain a set sufficient for floating and supporting the weight of the
finisher and equipment. If bleedwater is present prior to floating the
surface, drag the excess water off or remove by absorption with porous
materials. Do not use dry cement to absorb bleedwater.
3.8.1.1 Scratched
Use for surfaces intended to receive bonded applied cementitious
applications. Finish concrete in accordance with ACI 301 Section 5 for a
scratched finish.
3.8.1.2 Floated
Finish concrete in accordance with ACI 301 Section 5 for a floated finish.

3.8.1.3 Broomed

Use on concrete adjacent to bottom rails, unless otherwise indicated.
Finish concrete in accordance with ACI 301 Section 5 for a broomed finish.
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3.8.1.4 Concrete Toppings Placement

The following requirements apply to the placement of toppings of concrete
on base slabs that are either freshly placed and still plastic, or on
hardened base slabs.

a. Placing on a Fresh Base: Screed and bull float the base slab. As soon
as the water sheen has disappeared, lightly rake the surface of the
base slab with a stiff bristle broom to produce a bonding surface for
the topping. Immediately spread the topping mixture evenly over the
roughened base before final set takes place. Give the topping the
finish indicated on the drawings

b. Bonding to a Hardened Base: When the topping is to be bonded to a
floated or troweled hardened base, roughen the base by scarifying,
grit-blasting, scabbling, planing, flame cleaning, or acid-etching to
lightly expose aggregate and provide a bonding surface. Remove dirt,
laitance, and loose aggregate by means of a stiff wire broom. Keep the
clean base wet for a period of 12 hours preceding the application of
the topping. Remove excess water and apply a 1:1:1/2 cement-sand-water
grout, and brush into the surface of the base slab. Do not allow the
cement grout to dry, and spread it only short distances ahead of the
topping placement. Do not allow the temperature differential between
the completed base and the topping mixture to exceed 41 degrees F at
the time of placing. Place the topping and finish as indicated on the
Drawings.

3.9 JOINTS
3.9.1 Construction Joints

Make and locate joints not indicated so as not to impair strength and
appearance of the structure, as approved. Joints must be perpendicular to
main reinforcement. Reinforcement must be continued and developed across
construction joints. Locate construction joints as follows:

3.9.2 Isolation Joints in Slabs on Ground

Provide joints at points of contact between slabs on ground and vertical
surfaces, such as column pedestals, foundation walls, grade beams, and
elsewhere as indicated.

Fill joints with premolded joint filler strips 1/2 inch thick, extending
full slab depth. 1Install filler strips at proper level below finish floor
elevation with a slightly tapered, dress-and-oiled wood strip temporarily
secured to top of filler strip to form a groove not less than 3/4 inch in
depth where joint is sealed with sealing compound and not less than 1/4
inch in depth where joint sealing is not required. Remove wood strip after
concrete has set. Contractor must clean groove of foreign matter and loose
particles after surface has dried.

3.9.3 Contraction Joints in Slabs on Ground
Provide joints to form panels as indicated.

Under and on exact line of each control joint, cut 50 percent of welded
wire reinforcement before placing concrete.

Sawcut contraction joints into slab on ground in accordance with ACI 301
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Section 5. Sawcutting will be limited to within 12 hours after set and at
1/4 slab depth.

3.9.4 Sealing Joints in Slabs on Ground

Contraction and control joints which are to receive finish flooring
material must be sealed with joint sealing compound after concrete curing
period. Slightly underfill groove with joint sealing compound to prevent
extrusion of compound. Remove excess material as soon after sealing as
possible.

Sealed groove must be left ready to receive filling material that is
provided as part of finish floor covering work.

3.10 CURING AND PROTECTION

ACI 301 Section 5, unless otherwise specified. Begin curing immediately
following form removal. Avoid damage to concrete from vibration created by
movement of equipment in the vicinity, disturbance of formwork or
protruding reinforcement, and any other activity resulting in ground
vibrations. Protect concrete from injurious action by sun, rain, flowing
water, frost, mechanical injury, tire marks, and oil stains. Do not allow
concrete to dry out from time of placement until the expiration of the
specified curing period. Do not use membrane-forming compound on surfaces
where appearance would be objectionable, on any surface to be painted,
where coverings are to be bonded to the concrete, or on concrete to which
other concrete is to be bonded. Provide moist curing.

3.10.1 Curing Periods

ACI 301 Section 5, except 10 days is the minimum curing period. Begin
curing immediately after placement. Protect concrete from premature
drying, excessively hot temperatures, and mechanical injury; and maintain
minimal moisture loss at a relatively constant temperature for the period
necessary for hydration of the cement and hardening of the concrete. The
materials and methods of curing are subject to approval by the Contracting
Officer.

3.10.2 Curing Unformed Surfaces

Accomplish initial curing of unformed surfaces, such as monolithic slabs,
floor topping, and other flat surfaces, by membrane curing.

Unless otherwise specified, accomplish final curing of unformed surfaces by
continuous moist curing.

3.10.3 Temperature of Concrete During Curing

When temperature of atmosphere is 41 degrees F and below, maintain
temperature of concrete at not less than 55 degrees F throughout concrete
curing period or 45 degrees F when the curing period is measured by
maturity. When necessary, make arrangements before start of concrete
placing for heating, covering, insulation, or housing as required to
maintain specified temperature and moisture conditions for concrete during
curing period.

When the temperature of atmosphere is 80 degrees F and above or during

other climatic conditions which cause too rapid drying of concrete, make
arrangements before start of concrete placing for installation of wind
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breaks, of shading, and for fog spraying, wet sprinkling, or
moisture-retaining covering of light color as required to protect concrete
during curing period.

Changes in temperature of concrete must be uniform and not exceed 37
degrees F in any 1 hour nor 80 degrees F in any 24-hour period.

3.10.4 Protection from Mechanical Injury

During curing period, protect concrete from damaging mechanical
disturbances, particularly load stresses, heavy shock, and excessive
vibration and from damage caused by rain or running water.

3.10.5 Protection After Curing

Protect finished concrete surfaces from damage by construction operations.
3.11 FIELD QUALITY CONTROL
3.11.1 Sampling

ASTM C172/C1l72M. Collect samples of fresh concrete to perform tests
specified. ASTM C31/C31M for making test specimens.

3.11.2 Testing
3.11.2.1 Slump Tests

ASTM C143/C143M. Take concrete samples during concrete placement/discharge.

The maximum slump may be increased as specified with the addition of an
approved admixture provided that the water-cementitious material ratio is
not exceeded. Perform tests at commencement of concrete placement, when
test cylinders are made, and for each batch (minimum) or every 20 cubic
yards (maximum) of concrete.

3.11.2.2 Temperature Tests

Test the concrete delivered and the concrete in the forms. Perform tests

in hot or cold weather conditions (below 50 degrees F and above 80 degrees F
) for each batch (minimum) or every 20 cubic yards (maximum) of concrete,
until the specified temperature is obtained, and whenever test cylinders

and slump tests are made.

3.11.2.3 Compressive Strength Tests

ASTM C39/C39M. Make nine 6 inch by 12 inch test cylinders for each set of
tests in accordance with ASTM C31/C31M, ASTM C172/C1l72M and applicable
requirements of ACI 305R and ACI 306R. Take precautions to prevent
evaporation and loss of water from the specimen. Test three cylinders at 7
days, three cylinders at 28 days, and hold three cylinder in reserve. Take
nine cylinders samples for strength tests at each of four doors at the
hangar (36 cylinders total). Each strength test result must be the average
of three cylinders from the same concrete sample tested at 28 days.
Concrete compressive tests must meet the requirements of ACI 318 Section
5.6. Retest locations represented by erratic core strengths. Where retest
does not meet concrete compressive strength requirements submit a
mitigation or remediation plan for review and approval by the contracting
officer. Repair core holes with nonshrink grout. Match color and finish
of adjacent concrete.
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3.11.2.4 Air Content
ASTM C173/C173M or ASTM C231/C231M for normal weight concrete . Test
air-entrained concrete for air content at the same frequency as specified
for slump tests.
3.11.2.5 Unit Weight
ASTM C567/C567M and ASTM C138/C138M. Determine unit weight of concrete.
Perform test for every 20 cubic yards maximum, and not less than one per
door.

3.11.2.6 Ion Concentration

ACI 318. Determine water soluble ion concentration in accordance with
ASTM C1218/C1218M. Perform test once for each mix design.

3.11.2.7 Strength of Concrete Structure

The strength of the concrete structure will be considered to be deficient
if any of the following conditions are identified:

a. Failure to meet compressive strength tests as evaluated

b. Reinforcement not conforming to requirements specified

Q

Concrete which differs from required dimensions or location in such
manner as to reduce strength

@

d. Concrete curing and protection of concrete against extremes of
temperature during curing, not conforming to requirements specified

e. Concrete subjected to damaging mechanical disturbances, particularly
load stresses, heavy shock, and excessive vibration

f. Poor workmanship likely to result in deficient strength

Where the strength of the concrete structure is considered deficient submit
a mitigation or remediation plan for review and approval by the contracting
officer.

3.11.2.8 Non-Conforming Materials

Factors that indicate that there are non-conforming materials include (but
not limited to) excessive compressive strength, inadequate compressive
strength, excessive slump, excessive voids and honeycombing, concrete
delivery records that indicate excessive time between mixing and placement,
or excessive water was added to the mixture during delivery and placement.
Any of these indicators alone are sufficient reason for the Contracting
Officer to request additional sampling and testing.

Investigations into non-conforming materials must be conducted at the
Contractor's expense. The Contractor must be responsible for the
investigation and must make written recommendations to adequately mitigate
or remediate the non-conforming material. The Contracting Officer may
accept, accept with reduced payment, require mitigation, or require removal
and replacement of non-conforming material at no additional cost to the
Government.
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3.11.2.9 Testing Concrete Structure for Strength

When there is evidence that strength of concrete structure in place does
not meet specification requirements or there are non-conforming materials,
make cores drilled from hardened concrete for compressive strength
determination in accordance with ASTM C42/C42M, and as follows:

a. Take at least three representative cores from each area of
concrete-in-place that is considered potentially deficient. Location
of cores will be determined by the Contracting Officer.

b. Test cores after moisture conditioning in accordance with
ASTM C42/C42M if concrete they represent is more than superficially wet
under service.

c. Air dry cores, (60 to 80 degrees F with relative humidity less than
60 percent) for 7 days before test and test dry if concrete they
represent is dry under service conditions.

d. Strength of cores from each member or area are considered
satisfactory if their average is equal to or greater than 85 percent of
the 28-day design compressive strength of the class of concrete.

Fill core holes solid with patching mortar and finished to match adjacent
concrete surfaces.

Correct concrete work that is found inadequate by core tests in a manner
approved by the Contracting Officer.

3.12 REPAIR, REHABILITATION AND REMOVAL

Before the Contracting Officer accepts the structure the Contractor must
inspect the structure for cracks, damage and substandard concrete
placements that may adversely affect the service life of the structure. A
report documenting these defects must be prepared which includes
recommendations for repair, removal or remediation must be submitted to the
Contracting Officer for approval before any corrective work is accomplished.

3.12.1 Crack Repair

Prior to final acceptance, all cracks in excess of 0.02 inches wide must be
documented and repaired. The proposed method and materials to repair the
cracks must be submitted to the Contracting Officer for approval. The
proposal must address the amount of movement expected in the crack due to
temperature changes and loading.

3.12.2 Repair of Weak Surfaces

Weak surfaces are defined as mortar-rich, rain-damaged, uncured, or
containing exposed voids or deleterious materials. Concrete surfaces with
weak surfaces less than 1/4 inch thick must be diamond ground to remove the
weak surface. Surfaces containing weak surfaces greater than 1/4 inch thick
must be removed and replaced or mitigated in a manner acceptable to the
Contracting Officer.

3.12.3 Failure of Quality Assurance Test Results
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Proposed mitigation efforts by the Contractor must be approved by the
Contracting Officer prior to proceeding.

-- End of Section --
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SECTION 05 12 00

STRUCTURAL STEEL
05/14

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 INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 201 (2006) AISC Certification Program for
Structural Steel Fabricators

AISC 303 (2010) Code of Standard Practice for Steel
Buildings and Bridges

AISC 325 (2011) Steel Construction Manual

AISC 326 (2009) Detailing for Steel Construction

AISC 360 (2010) Specification for Structural Steel
Buildings

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (2012) Standard Symbols for Welding,
Brazing and Nondestructive Examination

AWS D1.1/D1.1M (2015) Structural Welding Code - Steel
ASME INTERNATIONAL (ASME)

ASME B46.1 (2009) Surface Texture, Surface Roughness,
Waviness and Lay

ASTM INTERNATIONAL (ASTM)
ASTM A123/A123M (2013) Standard Specification for Zinc

(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A307 (2014) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

ASTM A325 (2014) Standard Specification for

Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

ASTM A36/A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A490 (2014a) Standard Specification for
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Structural Bolts, Alloy Steel, Heat
Treated, 150 ksi Minimum Tensile Strength

ASTM A500/A500M (2013) Standard Specification for
Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes

ASTM A563 (2015) Standard Specification for Carbon
and Alloy Steel Nuts

ASTM A563M (2007; R 2013) Standard Specification for
Carbon and Alloy Steel Nuts (Metric)

ASTM A6/A6M (2014) Standard Specification for General
Requirements for Rolled Structural Steel
Bars, Plates, Shapes, and Sheet Piling

ASTM A780/A780M (2009; R 2015) Standard Practice for
Repair of Damaged and Uncoated Areas of
Hot-Dip Galvanized Coatings

ASTM A992/A992M (2011) Standard Specification for
Structural Steel Shapes

ASTM C1107/C1107M (2014a) Standard Specification for
Packaged Dry, Hydraulic-Cement Grout
(Nonshrink)

ASTM C827/C827M (2010) Change in Height at Early Ages of
Cylindrical Specimens from Cementitious
Mixtures

ASTM F1554 (2007a; E 2011) Standard Specification for
Anchor Bolts, Steel, 36, 55, and 105-ksi
Yield Strength

ASTM F2329 (2013) Zinc Coating, Hot-Dip, Requirements
for Application to Carbon and Alloy Steel
Bolts, Screws, Washers, Nuts, and Special
Threaded Fasteners

ASTM F436 (2011) Hardened Steel Washers

ASTM F844 (2007a; R 2013) Washers, Steel, Plain
(Flat), Unhardened for General Use

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1 (2000; E 2004) Shop, Field, and
Maintenance Painting of Steel

SSPC Paint 20 (2002; E 2004) Zinc-Rich Primers (Type I,
Inorganic, and Type II, Organic)

SSPC Paint 29 (2002; E 2004) Zinc Dust Sacrificial
Primer, Performance-Based

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning
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U.S. DEPARTMENT OF DEFENSE (DOD)
UFC 3-301-01 (2013; Change 1) Structural Engineering
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-01 Preconstruction Submittals
Erection Drawings; G
SD-02 Shop Drawings
Fabrication drawings including description of connections; G
SD-03 Product Data
Shop primer
Welding electrodes and rods
Non-Shrink Grout
SD-06 Test Reports
Bolts, nuts, and washers

Weld Inspection Reports

SD-07 Certificates

Steel
Bolts, nuts, and washers
Galvanizing

AISC Fabrication Plant Quality Certification
Welding procedures and qualifications
Welding electrodes and rods

1.3 AISC QUALITY CERTIFICATION

Work must be fabricated in an AISC Certified Fabrication Plant, Category Std.
Submit AISC fabrication plant quality certification.

Work must be erected by an AISC Certified Erector, Category ASCE or CSE.
1.4 QUALITY ASSURANCE
1.4.1 Preconstruction Submittals
1.4.1.1 Erection Drawings
Submit for record purposes. Indicate the sequence of erection, temporary
shoring and bracing. The erection drawings must conform to AISC 303.

Erection drawings must be reviewed, stamped and sealed by a registered
professional engineer.
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1.4.2 Fabrication Drawing Requirements

Submit fabrication drawings for approval prior to fabrication. Prepare in
accordance with AISC 326 and AISC 325. Fabrication drawings must not be
reproductions of contract drawings. Sign and seal fabrication drawings by
a registered professional engineer. Include complete information for the
fabrication and erection of the structure's components, including the
location, type, and size of bolts, welds, member sizes and lengths,
connection details, blocks, copes, and cuts. Use AWS A2.4 standard welding
symbols. Deviations from the design intent shown on the contract drawings
must be clearly highlighted on the fabrication drawings. Explain the
reasons for any deviations from the contract drawings.

1.4.3 Certifications

1.4.3.1 Welding Procedures and Qualifications
Prior to welding, submit certification for each welder stating the type of
welding and positions qualified for, the code and procedure qualified
under, date qualified, and the firm and individual certifying the
qualification tests.
Conform to all requirements specified in AWS D1.1/D1.1M.

PART 2 PRODUCTS

2.1 SYSTEM DESCRIPTION
Provide the structural steel system, including galvanizing and coating,
complete and ready for use. Structural steel systems including design,
materialsg, installation, workmanship, fabrication, assembly, erection,
inspection, quality control, and testing must be provided in accordance
with AISC 360 and UFC 3-301-01 except as modified in this contract.

2.2 STEEL

2.2.1 Structural Steel

Wide flange and WT shapes, ASTM A992/A992M. Angles, Channels and Plates,
ASTM A36/A36M.

2.2.2 Structural Steel Tubing
ASTM A500/A500M, GradecC.

2.3 BOLTS, NUTS, AND WASHERS
Submit the certified manufacturer's mill reports which clearly show the
applicable ASTM mechanical and chemical requirements together with the
actual test results for the supplied fasteners.

2.3.1 Common Grade Bolts

2.3.1.1 Bolts
ASTM A307, Grade A. The bolt heads and the nuts of the supplied fasteners

must be marked with the manufacturer's identification mark, the strength
grade and type specified by ASTM specifications.
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2.3.1.2 Nuts

ASTM A563M, Grade A, heavy hex style.
2.3.1.3 Washers

ASTM F844.
2.3.2 High-Strength Bolts
2.3.2.1 Bolts

ASTM A325, Type 1 ASTM A490, Type 1 or 2.

2.3.2.2 Nuts

ASTM A563, Grade and Style as specified in the applicable ASTM bolt
standard.

2.3.2.3 Washers
ASTM F436, plain carbon steel.
2.3.3 Foundation Anchorage
2.3.3.1 Anchor Rods
ASTM F1554 Gr 36 , Class 1A.
2.3.3.2 Anchor Nuts
ASTM A563, Grade A, hex style.
2.3.3.3 Anchor Washers
ASTM F844.
2.3.3.4 Anchor Plate Washers
ASTM A36/A36M.
2.4 STRUCTURAL STEEL ACCESSORIES
2.4.1 Welding Electrodes and Rods
AWS D1.1/D1.1M.
2.4.2 Non-Shrink Grout

ASTM C1107/C1107M, with no ASTM C827/C827M shrinkage. Grout must be
nonmetallic.

2.5 GALVANIZING
ASTM F2329 for threaded parts or ASTM A123/A123M for structural steel

members, as applicable, unless specified otherwise galvanize after
fabrication where practicable.
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2

2

2

.6 FABRICATION

Fabrication must be in accordance with the applicable provisions of AISC 325.
Fabrication and assembly must be done in the shop to the greatest extent
possible. Punch, subpunch and ream, or drill bolt holes perpendicular to

the surface of the member.

Compression joints depending on contact bearing must have a surface
roughness not in excess of 500 micro inch as determined by ASME B46.1, and
ends must be square within the tolerances for milled ends specified in
ASTM A6/A6M.

.6.1 Markings

Prior to erection, door panels must be identified by an embossed tag.
Connecting parts assembled in the shop for reaming holes in field
connections must be match marked with scratch and notch marks. Do not
locate erection markings on areas to be welded. Do not locate match
markings in areas that will decrease member strength or cause stress
concentrations.

.6.2 Shop Primer

SSPC Paint 20 or SSPC Paint 29, (zinc rich primer). Shop prime structural
steel, except as modified herein, in accordance with SSPC PA 1. Do not
prime steel surfaces embedded in concrete, galvanized surfaces, or
surfaces within 0.5 inch of the toe of the welds prior to welding. If
flash rusting occurs, re-clean the surface prior to application of primer.
Apply primer in accordance with endorsement "P1""P3" of AISC 201 and to a
minimum dry film thickness of 2.0 mil.

.6.2.1 Cleaning

SSPC SP 6/NACE No.3. Maintain steel surfaces free from rust, dirt, oil,
grease, and other contaminants through final assembly.

.6.3 Surface Finishes

ASME B46.1 maximum surface roughness of 125 for pin, pinholes, and sliding
bearings, unless indicated otherwise.

PART 3 EXECUTION

3

.1 ERECTION

a. Erection of structural steel must be in accordance with the applicable
provisions of AISC 325.

After final positioning of steel cross-ties, provide full bearing under
cross-ties using cast-in-place concrete as indicated on the Drawings.

1.1 STORAGE

Store material out of contact with the ground in such manner and location
as will minimize deterioration.

.2 CONNECTIONS

Except as modified in this section, connections must be designed in
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accordance with AISC 360. Build connections into existing work. Do not
tighten anchor bolts set in concrete with impact torque wrenches. Holes
must not be cut or enlarged by burning. Bolts, nuts, and washers must be
clean of dirt and rust, and lubricated immediately prior to installation.

3.2.1 Common Grade Bolts

ASTM A307 bolts must be tightened to a "snug tight" fit. "Snug tight" is
the tightness that exists when plies in a joint are in firm contact. If
firm contact of joint plies cannot be obtained with a few impacts of an
impact wrench, or the full effort of a man using a spud wrench, contact the
Contracting Officer for further instructions.

3.2.2 High-Strength Bolts

Bolts must be installed in connection holes and initially brought to a snug
tight fit. After the initial tightening procedure, bolts must then be
fully tensioned, progressing from the most rigid part of a connection to
the free edges.

3.2.3 Tension Control Bolts
Bolts must be installed in connection holes and initially brought to a snug
tight fit. After the initial tightening procedure, bolts must then be
fully tensioned, progressing from the most rigid part of a connection to
the free edges.

3.3 WELDING

Welding must be in accordance with AWS D1.1/D1.1M. Grind exposed welds
smooth. Provide AWS D1.1/D1.1M qualified welders, welding operators, and
tackers.

Develop and submit the Welding Procedure Specifications (WPS) for all
welding, including welding done using prequalified procedures.
Prequalified procedures may be submitted for information only; however,
procedures that are not prequalified must be submitted for approval.

3.3.1 Removal of Temporary Welds, Run-Off Plates, and Backing Strips
Remove backing strips from bottom flange of moment connections, backgouge
the root pass to sound weld metal and reinforce with a 5/16 inch fillet
weld minimum.

3.4 SHOP PRIMER REPAIR
Repair shop primer in accordance with the paint manufacturer's
recommendation for surfaces damaged by handling, transporting, cutting,
welding, or bolting.

3.4.1 Field Priming
After erection, field bolt heads and nuts, field welds, and any abrasions
in the shop coat must be cleaned and primed with paint of the same quality
as that used for the shop coat.

3.5 GALVANIZING REPAIR

Repair damage to galvanized coatings using ASTM A780/A780M zinc rich paint
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for galvanizing damaged by handling, transporting, cutting, welding, or
bolting. Do not heat surfaces to which repair paint has been applied.

3.6 FIELD QUALITY CONTROL

Perform field tests, and provide labor, equipment, and incidentals required
for testing. The Contracting Officer must be notified in writing of
defective welds, bolts, nuts, and washers within 7 working days of the date
of the inspection.

3.6.1 Welds
3.6.1.1 Visual Inspection

AWS D1.1/D1.1M. Furnish the services of AWS-certified welding inspectors
for fabrication and erection inspection and testing and verification
inspections.

3.6.1.2 Nondestructive Testing

Nondestructive testing must be in accordance with AWS D1.1/D1.1M. Test
locations must be selected by the Contracting Officer. If more than 20
percent of welds made by a welder contain defects identified by testing,
then all welds made by that welder must be tested by ultrasonic testing, as
approved by the Contracting Officer. When all welds made by an individual
welder are required to be tested, magnetic particle testing must be used
only in areas inaccessible to ultrasonic testing. Retest defective areas
after repair. Submit weld inspection reports.

3.6.2 High-Strength Bolts
3.6.2.1 Inspection

Inspection procedures must be in accordance with AISC 360. Confirm and
report to the Contracting Officer that the materials meet the project
specification and that they are properly stored. Confirm that the faying
surfaces have been properly prepared before the connections are assembled.
Observe the specified job site testing and calibration, and confirm that
the procedure to be used provides the required tension. Monitor the work
to ensure the testing procedures are routinely followed on joints that are
specified to be fully tensioned.

Inspect calibration of torque wrenches for high-strength bolts.

-- End of Section --
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SECTION 07 92 00

JOINT SEALANTS
01/07

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 C1311 (2014) Standard Specification for Solvent
Release Agents

ASTM C509 (2006; R 2015) Elastomeric Cellular
Preformed Gasket and Sealing Material

ASTM C734 (2015) Low-Temperature Flexibility of
Latex Sealants After Artificial Weathering

ASTM C919 (2012) Use of Sealants in Acoustical
Applications
ASTM €920 (2014a) Standard Specification for

Elastomeric Joint Sealants

ASTM D1056 (2014) Standard Specification for Flexible
Cellular Materials - Sponge or Expanded
Rubber

ASTM D1667 (2005; R 2011) Flexible Cellular Materials

- Poly (Vinyl Chloride) Foam (Closed-Cell)

ASTM D217 (2010) Cone Penetration of Lubricating
Grease

ASTM E84 (2015b) Standard Test Method for Surface
Burning Characteristics of Building
Materials

.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
Sealants; G

Primers

Bond breakers
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Backstops
Manufacturer's descriptive data including storage requirements,
shelf life, curing time, instructions for mixing and application,
and primer data (if required). Provide a copy of the Material
Safety Data Sheet for each solvent, primer or sealant material.
SD-04 Samples
Color Samples; G
SD-07 Certificates

Sealant; G

Certificates of compliance stating that the materials conform to
the specified requirements.

1.3 ENVIRONMENTAL CONDITIONS
Apply sealant when the ambient temperature is between 40 and 90 degrees F.
1.4 DELIVERY AND STORAGE
Deliver materials to the job site in unopened manufacturers' external
shipping containers, with brand names, date of manufacture, color, and
material designation clearly marked thereon. Label elastomeric sealant
containers to identify type, class, grade, and use. Carefully handle and
store materials to prevent inclusion of foreign materials or subjection to
sustained temperatures exceeding 90 degrees F or less than 0 degrees F.
1.5 QUALITY ASSURANCE
1.5.1 Compatibility with Substrate

Verify that each of the sealants are compatible for use with joint
substrates.

1.5.2 Joint Tolerance

Provide joint tolerances in accordance with manufacturer's printed
instructions.

1.5.3 Mock-Up

Project personnel is responsible for installing sealants in mock-up , using
materials and techniques approved for use on the project.

1.6 SPECIAL WARRANTY

Guarantee sealant joint against failure of sealant and against water
penetration through each sealed joint for five years.

PART 2 PRODUCTS
2.1 SEALANTS

Provide sealant that has been tested and found suitable for the substrates
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to which it will be applied. Provide color samples for each type sealant
for each type installation.

2.1.1 Interior Sealant

Provide ASTM C920, Type S, Grade NS, Class 12.5, Use NT. Location(s) and
color (s) of sealant for the following:

LOCATION COLOR

a. Perimeter of frames at doors, windows, and access As selected
panels which adjoin exposed interior concrete and masonry

surfaces.

2.1.2 Exterior Sealant

For joints in vertical surfaces, provide ASTM C920, Type S Grade NS, Class
25, Use NT. For joints in horizontal surfaces, provide ASTM C920, Type S
Grade P, Class 25, Use T. Provide location(s) and color(s) of sealant as
follows:

LOCATION COLOR
a. Joints and recesses formed where Match adjacent
frames and subsills of windows, doors, surface color

louvers, and vents adjoin concrete,
metal frames. Use sealant at both
exterior and interior surfaces of
exterior penetrations.

b. Metal-to-metal joints where sealant |As selected
is indicated or specified.

2.1.3 Floor Joint Sealant

ASTM C920, Type S, Grade P, Class 25, Use T. Provide location(g) and
color(g) of sealant as follows:

LOCATION COLOR

a. Seats of metal thresholds for Gray
exterior doors.

b. Control joints in floors, slabs, As selected
and walkways.

2.1.4 Acoustical Sealant

Rubber or polymer-based acoustical sealant conforming to ASTM C919 must
have a flame spread of 25 or less and a smoke developed rating of 50 or
less when tested in accordance with ASTM E84. Acoustical sealant must have
a consistency of 250 to 310 when tested in accordance with ASTM D217, and
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must remain flexible and adhesive after 500 hours of accelerated weathering
as specified in ASTM C734, and must be non-staining.

2.1.5 Preformed Sealant
Provide preformed sealant of polybutylene or isoprene-butylene based
pressure sensitive weather resistant tape or bead sealant capable of
sealing out moisture, air and dust when installed as recommended by the
manufacturer. At temperatures from minus 30 to plus 160 degrees F, the
sealant must be non-bleeding and no loss of adhesion.

2.1.5.1 Foam Strip
Provide foam strip of polyurethane foam.Provide foam strip capable of
sealing out moisture, air, and dust when installed and compressed as
recommended by the manufacturer. Service temperature must beminus 40 to
plus 275 degrees F. Furnish untreated strips with adhesive to hold them in
place. Do not allow adhesive to stain or bleed into adjacent finishes.
Saturate treated strips with butylene waterproofing or impregnated with
asphalt.

2.2 PRIMERS

Provide a nonstaining, quick-drying type and consistency recommended by the
sealant manufacturer for the particular application.

2.3 BOND BREAKERS

Provide the type and consistency recommended by the sealant manufacturer to
prevent adhesion of the sealant to backing or to bottom of the joint.

2.4 BACKSTOPS
Provide glass fiber roving or 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. Make backstop material compatible with
sealant.

2.4.1 Rubber
Conform to ASTM D1056, Type 2, closed cell, Class B.

2.4.2 pPVvC
Conform to ASTM D1667, Grade VO 12 , Polyvinyl chloride (PVC) backing.

2.4.3 Synthetic Rubber

Conform to ASTM C509, Option I or II, Type II preformed rods or tubes for
Synthetic rubber backing.

2.4.4 Neoprene

Conform to ASTM D1056, closed cell expanded neoprene cord Type 2, Class C,
Grade 2C2 for Neoprene backing.

SECTION 07 92 00 Page 4



HANGAR 111 - HANGAR DOORS REPLACEMENT FINAL SUBMISSION
PATUXENT NAVAL AIR STATION, MD 24 AUGUST 2016

2.4.5 Butyl Rubber Based

Provide Butyl Rubber Based Sealants of single component, solvent release,
color as selected, conforming to ASTM C1311.

2.4.6 Silicon Rubber Base

Provide Silicon Rubber Based Sealants of single component, solvent release,
color as selected , conforming to ASTM C920, Non-sag, Type S or M, Grade NS,
Class 25.

2.5 CLEANING SOLVENTS

Provide type(s) recommended by the sealant manufacturer.
PART 3 EXECUTION
3.1 SURFACE PREPARATION

Clean surfaces from dirt frost, moisture, grease, o0il, wax, lacquer, paint,
or other foreign matter that would tend to destroy or impair adhesion.
Remove o0il and grease with solvent. Surfaces must be wiped 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, contact
sealant manufacturer for specific recommendations.

3.1.1 Steel Surfaces

Remove loose mill scale by sandblasting or, if sandblasting is impractical
or would damage finish work, scraping and wire brushing. Remove protective
coatings by sandblasting or using a residue-free solvent.

3.1.2 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 just prior to sealant application. For
removing protective coatings and final cleaning, use nonstaining solvents
recommended by the manufacturer of the item(s) containing aluminum or
bronze surfaces.

3.1.3 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.

3.2 SEALANT PREPARATION
Do not add liquids, solvents, or powders to the sealant. Mix
multicomponent elastomeric sealants in accordance with manufacturer's
instructions.

3.3 APPLICATION

3.3.1 Joint Width-To-Depth Ratios

a. Acceptable Ratios:
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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:

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 2 inch 1/2 inch 5/8 inch

Over 2 inch As recommended by sealant manufacturer

b. 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 not required on metal surfaces.

3.3.2 Masking Tape

Place masking tape on the finish surface on one or both sides of a joint
cavity to protect adjacent finish surfaces from primer or sealant smears.
Remove masking tape within 10 minutes after joint has been filled and
tooled.

3.3.3 Backstops

Install backstops dry and free of tears or holes. Tightly pack the back or
bottom of joint cavities with backstop material to provide a joint of the
depth specified. 1Install backstops in the following locations:

a. Where indicated.

b. Where backstop is not indicated but joint cavities exceed the
acceptable maximum depths specified in paragraph entitled, "Joint
Width-to-Depth Ratios".

3.3.4 Primer

Immediately prior to application of the sealant, clean out loose particles
from joints. Where recommended by sealant manufacturer, apply primer to
joints in concrete masonry units, and other porous surfaces in accordance
with sealant manufacturer's instructions. Do not apply primer to exposed
finish surfaces.

3.3.5 Bond Breaker
Provide bond breakers to the back or bottom of joint cavities, as

recommended by the sealant manufacturer for each type of joint and sealant
used, to prevent sealant from adhering to these surfaces. Carefully apply
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the bond breaker to avoid contamination of adjoining surfaces or breaking
bond with surfaces other than those covered by the bond breaker.

.3.6 Sealants

Provide a sealant compatible with the material(s) to which it is applied.
Do not use a sealant that has exceeded shelf life or has jelled and can not
be discharged in a continuous flow from the gun. Apply the sealant in
accordance with the manufacturer's printed instructions with a gun having a
nozzle that fits the joint width. Force sealant into joints to fill the
joints solidly without air pockets. Tool sealant after application to
ensure adhesion. Make sealant uniformly smooth and free of wrinkles. Upon
completion of sealant application, roughen partially filled or unfilled
joints, apply sealant, and tool smooth as specified. Apply sealer over the
sealant when and as specified by the sealant manufacturer.

.4 PROTECTION AND CLEANING

4.1 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.

4.2 Final Cleaning

Upon completion of sealant application, remove remaining smears and stains
and leave the work in a clean and neat condition.

a. Concrete and Other Porous Surfaces: Immediately scrape off fresh
sealant that has been smeared and rub clean with a solvent as
recommended by the sealant manufacturer. Allow excess sealant to cure
for 24 hour then remove by wire brushing or sanding.

b. Metal and Other Non-Porous Surfaces: Remove excess sealant with a
solvent-moistened cloth.

-- End of Section --
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SECTION 08 11 13

STEEL DOORS AND FRAMES
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 in the text by the
basic designation only.

AMERICAN WELDING SOCIETY (AWS)
AWS D1.1/D1.1M (2015) Structural Welding Code - Steel
ASTM INTERNATIONAL (ASTM)

ASTM A653/A653M (2015) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

ASTM A879/A879M (2012) Standard Specification for Steel
Sheet, zinc Coated by the Electrolytic
Process for Applications Requiring
Designation of the Coating Mass on Each
Surface

ASTM A924/A924M (2014) Standard Specification for General
Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process

ASTM C518 (2010) Steady-State Thermal Transmission
Properties by Means of the Heat Flow Meter
Apparatus

ASTM D1622 (2008) Apparent Density of Rigid Cellular
Plastics

ASTM E1300 (2012a; E 2012) Determining Load

Resistance of Glass in Buildings

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 F2248 (2012) Standard Practice for Specifying an
Equivalent 3-Second Duration Design
Loading for Blast Resistant Glazing
Fabricated with Laminated Glass
BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)
ANSI/BHMA Al56.115 (2014) Hardware Preparation in Steel Doors

and Steel Frames
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STEEL DOOR INSTITUTE (SDI/DOOR)

SDI/DOOR 113 (2001; R2006) Standard Practice for
Determining the Steady State Thermal
Transmittance of Steel Door and Frame
Assemblies

SDI/DOOR A250.11 (2001) Recommended Erection Instructions
for Steel Frames

SDI/DOOR A250.4 (2011) Test Procedure and Acceptance
Criteria for Physical Endurance for Steel
Doors and Hardware Reinforcing

SDI/DOOR A250.6 (2003; R2009) Recommended Practice for
Hardware Reinforcing on Standard Steel
Doors and Frames

SDI/DOOR A250.8 (2003; R2008) Recommended Specifications
for Standard Steel Doors and Frames

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
Doors; G
Frames; G

Weatherstripping; G

Show elevations, construction details, metal gages, hardware
provisions, method of glazing, and installation details.

Schedule of doors; G
Schedule of frames; G

Submit door and frame locations.

SD-03 Product Data
Doors; G
Frames; G
Weatherstripping; G
Submit manufacturer's descriptive literature for doors, frames,
and accessories. Include data and details on door construction,
panel (internal) reinforcement, insulation, and door edge
construction. When "custom hollow metal doors" are provided in

lieu of "standard steel doors," provide additional details and
data sufficient for comparison to SDI/DOOR A250.8 requirements.

1.3 DELIVERY, STORAGE, AND HANDLING

Deliver doors, frames, and accessories undamaged and with protective
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wrappings or packaging. Store doors and frames on platforms under cover
in clean, dry, ventilated, and accessible locations, with 1/4 inch airspace
between doors. Remove damp or wet packaging immediately and wipe affected
surfaces dry. Replace damaged materials with new.

PART 2 PRODUCTS
2.1 STANDARD STEEL DOORS

SDI/DOOR A250.8, except as specified otherwise. Prepare doors to receive
door hardware as specified in Section 08 71 00 DOOR HARDWARE. Exterior
doors shall have top edge closed flush and sealed to prevent water intrusion;
shall have thermal break (positive 3/8 inch vinyl), integral vinyl
weatherstipping, and double or single rabbet. Doors shall be 1-3/4 inch
thick, unless otherwise indicated. Provide exterior glazing in accordance
with ASTM F2248 and ASTM E1300.

2.1.1 Classification - Level, Performance, Model
2.1.1.1 Heavy Duty Doors

SDI/DOOR A250.8, Level 2, physical performance Level B, Model 2, with core
construction as required by the manufacturer for exterior doors, of size(s)
and design(s) indicated. Where vertical stiffener cores are required, the
space between the stiffeners shall be filled with mineral board insulation.

2.2 INSULATED STEEL DOOR SYSTEMS

Insulated steel doors shall have a core of polyurethane foam and an R
factor of 10.0 or more (based on a k value of 0.16); face sheets, edges,
and frames of galvanized steel not lighter than 23 gage, 16 gage, and 16
gage respectively; magnetic weatherstripping; nonremovable-pin hinges;
thermal-break aluminum threshold; and vinyl door bottom. Doors and frames
shall receive phosphate treatment, rust-inhibitive primer, and baked
acrylic enamel finish. Doors shall have been tested in accordance with
SDI/DOOR A250.4 and shall have met the requirements for Level C. Prepare
doors to receive specified hardware.Doors shall be 1-3/4 inch thick.
Provide insulated steel doors and frames where shown; refer to
Architectural Drawings.

2.3 SOUND RATED STEEL DOORS
Doors shall have a Sound Transmission Class (STC) of 42.
2.4 INSULATION CORES

Insulated cores shall be of type specified, and provide an apparent
U-factor of .48 in accordance with SDI/DOOR 113 and shall conform to:

a. Polyurethane Core: Core shall be rigid cell, foamed-in-place
polyurethane with a 1.8 lbs./ft density conforming to ASTM D1622.
Insulating core shall be chemically bonded to all interior surfaces,
completely seals unit, and provides total surface support. "R" Factor:
Calculated value of 11.01(ASTM C518).

2.5 STANDARD STEEL FRAMES

SDI/DOOR A250.8, Level 3 , except as otherwise specified. Form frames to
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gsizes and shapes indicated, with welded corners. Provide steel frames for
doors unless otherwise indicated.

2.5.1 Welded Frames

Continuously weld frame faces at corner joints. Mechanically interlock or
continuously weld stops and rabbets. Grind welds smooth.

Weld frames in accordance with the recommended practice of the Structural
Welding Code Sections 1 through 6, AWS D1.1/D1.1M and in accordance with
the practice specified by the producer of the metal being welded.

2.5.2 Stops and Beads

Form stops and beads from 20 gage steel. Provide for glazed and other
openings in standard steel frames. Secure beads to frames with oval-head,
countersunk Phillips self-tapping sheet metal screws or concealed clips and
fasteners. Space fasteners approximately 12 to 16 inch on center. Miter
molded shapes at corners. Butt or miter square or rectangular beads at
corners.

2.5.3 Anchors

Provide anchors to secure the frame to adjoining construction. Provide
steel anchors, zinc-coated or painted with rust-inhibitive paint, not
lighter than 18 gage.

2.5.3.1 Wall Anchors

Provide at least three anchors for each jamb. For frames which are more
than 7.5 feet in height, provide one additional anchor for each jamb for
each additional 2.5 feet or fraction thereof.

a. Steel Sections: Weld or otherwise securely fasten anchors to
backs of frames. Design anchors to be fastened to steel with
sheet metal screws. Provide protection that will prevent galvanic
action between dissimilar metals.

2.6 WEATHERSTRIPPING
As specified in Section 08 71 00 DOOR HARDWARE.
2.6.1 Integral Gasket

Black synthetic rubber gasket with tabs for factory fitting into factory
slotted frames, or extruded neoprene foam gasket made to fit into a
continuous groove formed in the frame, may be provided in lieu of head and
jamb seals specified in Section 08 71 00 DOOR HARDWARE. Insert gasket in
groove after frame is finish painted. Air leakage of weatherstripped doors
shall not exceed 0.5 cubic feet per minute of air per square foot of door
area when tested in accordance with ASTM E283.

2.7 HARDWARE PREPARATION

Provide minimum hardware reinforcing gages as specified in SDI/DOOR A250.6.
Drill and tap doors and frames to receive finish hardware. Prepare doors
and frames for hardware in accordance with the applicable requirements of
SDI/DOOR A250.8 and SDI/DOOR A250.6. For additional requirements refer to
ANSI/BHMA A156.115. Drill and tap for surface-applied hardware at the
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project site. Build additional reinforcing for surface-applied hardware
into the door at the factory. Locate hardware in accordance with the
requirements of SDI/DOOR A250.8, as applicable.

2.8 FINISHES
2.8.1 Factory-Primed Finish

All surfaces of doors and frames shall be thoroughly cleaned, chemically
treated and factory primed with a rust inhibiting coating as specified in
SDI/DOOR A250.8.

2.8.2 Hot-Dip Zinc-Coated and Factory-Primed Finish

Fabricate exterior doors and frames from hot dipped zinc coated steel,
alloyed type, that complies with ASTM A924/A924Mand ASTM A653/A653M. The
coating weight shall meet or exceed the minimum requirements for coatings
having 0.4 ounces per square foot, total both sides, i.e., A40. Repair
damaged zinc-coated surfaces by the application of zinc dust paint.
Thoroughly clean and chemically treat to insure maximum paint adhesion.
Factory prime as specified in SDI/DOOR A250.8. Provide for exterior doors

2.8.3 Electrolytic Zinc-Coated Anchors and Accessories

Provide electrolytically deposited zinc-coated steel in accordance with
ASTM A879/A879M, Commercial Quality, Coating Class A. Phosphate treat and
factory prime zinc-coated surfaces as specified in SDI/DOOR A250.8.

2.9 FABRICATION AND WORKMANSHIP

Finished doors and frames shall be strong and rigid, neat in appearance,
and free from defects, waves, scratches, cuts, dents, ridges, holes, warp,
and buckle. Molded members shall be clean cut, straight, and true, with
joints coped or mitered, well formed, and in true alignment. Dress exposed
welded and soldered joints smooth. Design door frame sections for use with
the wall construction indicated. Corner joints shall be well formed and in
true alignment. Conceal fastenings where practicable. Design frames in
exposed masonry walls or partitions to allow sufficient space between the
ingside back of trim and masonry to receive caulking compound.

2.10 PROVISIONS FOR GLAZING
Provide insulated tempered glazing per manufacturer's standard.

PART 3 EXECUTION

3.1 INSTALLATION

3.1.1 Frames
Set frames in accordance with SDI/DOOR A250.11. Plumb, align, and brace
securely until permanent anchors are set. Anchor bottoms of frames with
expansion bolts or powder-actuated fasteners. Build in or secure wall
anchors to adjoining construction. Anchor frames to hangar door steel

structure. For frames in exterior walls, ensure that stops are filled with
rigid insulation.
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3.1.2 Doors

Hang doors in accordance with clearances specified in SDI/DOOR A250.8.
After erection and glazing, clean and adjust hardware.

3.2 PROTECTION

Protect doors and frames from damage. Repair damaged doors and frames
prior to completion and acceptance of the project or replace with new, as
directed. Wire brush rusted frames until rust is removed. Clean
thoroughly. Apply an all-over coat of rust-inhibitive paint of the same
type used for shop coat.

3.2.1 Dissimilar Materials
Where aluminum surfaces are in contact with, or fastened to concrete or
dissimilar metals, except stainless steel or zinc, protect the aluminum
surface from dissimilar materials as recommended in the Appendix to
AAMA/WDMA/CSA 101/I.S.2/RA440. Do not coat surfaces in contact with
sealants after installation with any type of protective material.

3.3 CLEANING

Upon completion, clean exposed surfaces of doors and frames thoroughly.
Remove mastic smears and other unsightly marks.

-- End of Section --
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SECTION 08 34 16.10

STEEL SLIDING HANGAR DOORS
04/06

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 INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 360 (2010) Specification for Structural Steel
Buildings

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AIST SGO03-3 (2002; Suppl 2001-2004; R 2008)
Cold-Formed Steel Design Manual Set

ASTM INTERNATIONAL (ASTM)

ASTM A1011/A1011M (2014) Standard Specification for Steel,
Sheet, and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy and
High-Strength Low-Alloy with Improved
Formability and Ultra-High Strength

ASTM A36/A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A366/A366M (1997el) Standard Specification for
Commercial Steel (CS) Sheet, Carbon, (0.15
Maximum Percent) Cold-Rolled

ASTM A653/A653M (2015) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

ASTM C920 (2014a) Standard Specification for
Elastomeric Joint Sealants

ASTM E84 (2015a) Standard Test Method for Surface
Burning Characteristics of Building
Materials

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 1 (2000; R 2015) Standard for Industrial
Control and Systems: General Requirements

NEMA ICS 2 (2000; R 2005; Errata 2008) Standard for

Controllers, Contactors, and Overload
Relays Rated 600 V
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NEMA ICS 6 (1993; R 2011) Enclosures
SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning
UNDERWRITERS LABORATORIES (UL)

UL 506 (2008; Reprint Oct 2013) Specialty
Transformers

1.2 DESIGN REQUIREMENTS
1.2.1 Door Design

The hangar doors shall be designed by the manufacturer in accordance with
the criteria specified. Doors shall operate without binding,
interference, or damage to weatherstripping. Doors shall fit closely and
be free from warping.

Provide all necessary accessories not specifically noted by hangar door
manufacturer and as required for complete installation. Doors shall be
equipped with completely pre-wired drive including all necessary mounting
hardware and limit switches to prevent doors from traveling beyond designed
opening width.

Electronically operated slide door system shall permit the door to be
stopped and positively locked in position at any degree of door opening.

Slide door shall be equipped with limit switches that automatically stop
door operation at the full-open and full-closed positions.

Door shall be fully automatic and fully controlled through the control box
that is standard mounted to the leading edge of the drive panel, and
sensing device to automatically reverse door if an obstruction is
encountered.

Provide automatic jamb latches that activate when door is fully closed.
Door shall be capable of being manually operated in the event of a power
outage.

1.2.2 Steel Design
AISC 360, AISI SG03-3.
1.2.3 Loading

Design doors as a system to withstand the external wind load criteria
indicated on the Drawings and an internal wind load of not less than
one-half of the external wind load. In both cases, the deflection shall
not exceed the height of the door divided by 120. The deflection due to
design wind load shall not exceed length divided by 120 for any door
member. Fiber stresses due to combined dead load and wind load shall not
exceed the recommended design stresses for the material used and type of
loading sustained.
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1.2.3.1 Deflection
Design doors as a system to withstand the upward and downward deflections

of the cantilevered concrete structure that laterally braces the top of the
hangar door system.

a. Positive deflection (wind uplift): 3 inches.
b. Negative deflection (live load): 3 inches.
1.2.4 Connections

Design connections at top and bottom guide rails to withstand an external
and an internal wind load of not less than 33 psf, or the design wind load
criteria indicated on the Drawings, whichever is greater, and a seismic
load equal to 0.5 times the weight of the door.

1.2.5 Cold-Formed Steel Members

Do not use cold-formed members and girts. Use structural steel framing.
Refer to Section 05 12 00 STRUCTURAL STEEL.

1.3 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
Hangar doors; G

Submit the door manufacturer's complete schematic wiring
diagram, field wiring diagram, and a complete physical location
drawing showing the location of controls with the runs of conduit,
size of conduit, number and size of wires in each conduit,
location of junction boxes, and full details of control mountings.

Submit drawings showing details of construction, installation,
and operation; size, shapes, and thickness of materials; joints
and connections; reinforcing; hardware; mechanical devices;
electrical devices; and design and detail data for work of other
trades affected by hangar doors.

SD-05 Design Data

Hangar doors; G
Submit design drawings and structural, mechanical, and "U" wvalue

calculations. Include catalog cutsheets and descriptive literature
edited to show hangar door components required; provide
engineering design calculations for mechanical and door drive
system.

SD-10 Operation and Maintenance Data
Operation and Maintenance Manual Data for Hangar doors, Data

Package 2; G
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Maintenance Agreement; G
1.4 QUALITY ASSURANCE

1.4.1 Manufacturer's Qualifications

FINAL SUBMISSION
24 AUGUST 2016

The hangar door manufacturer shall be one who is regularly engaged with at

least 10 years experience in the production
of type and size required for this project.
materials, and services required to execute
in connection with finishing and installing
described in this Section.

1.4.2 Installer's Qualifications

of steel sliding hangar doors
Provide labor, equipment,

and complete all items of work
the swinging panel edge closure

The installation supervisor shall be an authorized representative of the

door manufacturer.

Mechanics shall be skilled and experienced in the

erection of hangar doors of type and size required for this project.

1.5 DELIVERY, STORAGE, AND HANDLING

Deliver materials which are not shop installed on the doors in original

rolls, packages, containers, boxes,
name, brand, and model number.
locations with adequate ventilation,
permit access for inspection and handling.
prevent damage.
condition and provide new items.

1.6 WARRANTY

or crates bearing the manufacturer's
Store materials and equipment in dry
free from dust and water,

and so as to
Handle doors carefully to

Remove damaged items that cannot be restored to like-new

Hangar door system including equipment furnished under this Section shall
have warranty for a period of 10 years from the date of substantial
completion against defective materials and workmanship and problems which

arise through the normal anticipated use of

the door. Upon receipt of

notice from the Government of failure of a part of the equipment during the

warranty period, the affected part or parts
by and at the expense of the Manufacturer.

1.7 HANGAR DOOR MAINTENANCE AGREEMENT

shall be repaired or replaced

Hangar door shall be maintained throughout the duration of the warranty

period in accordance with the manufacturer.

Provide Maintenance Agreement

to the Government with the Operation and Maintenance Data Manual submittal.

PART 2 PRODUCTS

2.1 HANGAR DOORS

2.1.1 Structural Steel
AISC 360 and ASTM A36/A36M.

2.1.2 Formed Steel

ATISTI SGO03-3.

SECTION 08 34 16.10
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2.1.3 Sheet Steel

ASTM A1011/A1011M hot-rolled steel sheet, commercial quality, or
ASTM A366/A366M cold-rolled steel sheet, commercial quality.

2.1.4 Galvanized Steel

ASTM A653/A653M, coating designation G 90 galvanized steel sheet,
commercial quality.

2.1.5 Exterior Covering

Flat galvanized steel sheet, not lighter than 13 gage.
2.1.6 Interior Covering

Flat galvanized steel liner sheets, not lighter than 13 gage.
2.1.7 Insulation

Provide batt or blanket insulation that:

a. Contains no asbestos.

b. Is permanently secured in place behind the exterior covering.

c. Has a flame spread rating of 75 or less and a smoke-developed rating of
100 or less when tested in accordance with ASTM E84.

Do not use cellular plastics as exposed finish material. The doors shall
have an air-to-air "U" value of not more than 0.0526 and a sound
transmission class (STC) of not less than 45 dBA.

2.1.8 Hardware

Provide complete hangar door hardware to accommodate actual dead loads plus
wind loads specified. Provide, but not limited to, top guide rollers,
bottom wheels, cable sheaves, tractor pulls, track cleaners, and top bumpers,
and other hardware as required for a complete and operational installation.

2.1.8.1 Wheel Assemblies

Bottom wheels shall be of steel plate or cast steel, having a minimum tread
diameter as required for the actual wheel loading. Provide vertically
adjustable wheel assemblies. Construct wheel assemblies to permit removal
of the wheel without removing the door leaf from its position on the rail.

a. Treads: Machine wheel treads concentric with bearing seats. The clear
distance between flanges shall not exceed the width of the rail by more
than 1/8 inch at the tread nor more than 1/4 inch at the edge of the
flange. Machine internal bearing seats accurately for a press fit.
Heat treat wheels 18 inches or greater in diameter to obtain a rim
hardness of 320 Brinnel.

b. Wheel bearings: Provide tapered roller or spherical bearings, either
internal or cartridge type, arranged so that both horizontal and
vertical loads shall be transferred to the rail only through the
bearing. Bearings shall be tightly sealed and equipped with
high-pressure grease fittings.
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2.1.8.2 Vertical Floating Head Top Guide Rollers

Provide top-roller assemblies to:

a. Move up and down within the specified positive and negative deflection
of the roof in the vicinity of the door opening; refer to paragraph
"Deflection" in Article 1.1, and as indicated below.

b. Allow easy removal through the top of the guide system.

c. Include both horizontal and vertical rollers built into a frame which
is connected in such a manner as to transmit the specified wind loads
from the door to the hangar structure and to prevent disengagement of
the door from the top guide. Fixed position top roller bracket shall
have approximately 6 inches of vertical travel; 3 inches up and 3
inches down.

Do not use fixed pancake top guide rollers.

2.1.9 Personnel Doors and Vertical Lift Doors

The hangar door manufacturer shall provide structural frames and electrical

interlock for personnel doors and vertical lift doors. Personnel and

vertical 1ift doors shall be secured from the inside.

2.1.9.1 Doors and Frames

Specified in Section 08 11 13 STEEL DOORS AND FRAMES and Section 08 36 19
VERTICAL LIFT DOORS.

2.1.9.2 Hardware for Personnel Doors
Specified in Section 08 71 00 DOOR HARDWARE.

2.1.9.3 Electrical Interlock
Provide each personnel doors and vertical 1lift doors with an electrical
interlock contact switch to prevent motor operation of the leaf or group in
which it is located when the door is open. Provide an identified indicator
light at each door leaf control station indicating when the door is in the
open position.

2.1.9.4 Signage

Provide illuminated exit signs above personnel doors. Refer to Section
26 51 00 INTERIOR LIGHTING for exit sign requirements.

2.1.10 Weather Stripping
Provide adjustable and readily replaceable material. Provide on vertical
edges, sills, heads, and where is needed to afford a weathertight
installation.

2.1.10.1 Neoprene
Use flap-type, two-ply, cloth-inserted neoprene or extruded, double flap,

single or dual opposed solid neoprene material on vertical edges and sills.
The two-ply material shall have a minimum thickness of 1/8 inch and shall
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be retained continuously for its full length and secured with
rust-resistant fasteners 12 inches o.c. Extruded weather stripping with
heavy center section shall be attached at 12 inches o.c., but continuous
bar may be omitted. Clearance between metal parts on vertical edges of
leaves and between leaves and jambs which are to be weather-stripped shall
be as indicated.

2.1.10.2 Metallic

Form head weather stripping material between each leaf and the top guide
system of not lighter than 18 gage galvanized sheet steel or flap-type,
cloth-inserted neoprene, as indicated.

2.1.10.3 Hanging Head Flashing

Hanging head flashing shall be designed and fabricated to accommodate total
positive and negative deflection of roof in vicinity of door opening.
Stiffened hanging head flashing material shall be of galvanized steel and
of gage as required with maximum deflection out-of-plane which shall not
exceed 1/2 inch or 1/2 the distance between the leaf and the hanging head
flashing whichever is more stringent. Hanging head flashing shall be
stiffened by supporting frames to adequately withstand specified wind loads
without permanent deformation. Material shall be furnished and installed by
manufacturer to requirements of the top guide system. Provide protection
that will prevent galvanic action between dissimilar metals.

2.1.11 Fasteners

Either zinc-coated or cadmium-plated steel countersink or flat head
fasteners.

2.1.12 Sealant

Single-component elastomeric type conforming to ASTM C920, Type S, Grade
NS, Class 12.5, Use NT. Provide a sealant that has been tested on the
types of substrate to which it will be applied.

2.1.13 Primer

Red iron oxide, zinc oxide type, SSPC Paint 15 for steel shop coat and
paint shall be zinc primer SSPC Paint 20. Refer to Section 09 90 00 PAINTS
AND COATINGS.

2.1.14 Starters

Provide magnetic reversing starters in NEMA ICS 1, Type 12 enclosures
equipped with access door-controlled, fused safety disconnect switches.
Starters shall be factory wired with overload and undervoltage protection,
mechanical and electrical interlocks, auxiliary contacts, relays and timing
devices as required, control circuit transformers, and a numbered terminal
strip. The control circuit transformer shall reduce the voltage in the
control circuits to 115 volts or less, and shall conform to UL 506.

2.1.15 Electrical
Provide conduit, wire, flexible cables, boxes, devices, and accessories ,

and install trolley duct, under Section 26 20 00 INTERIOR DISTRIBUTION
SYSTEM.
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2.1.16 Hangar Door Swing Panel Edge Closure
2.1.16.1 Definitions

Operation Cycle: One complete cycle of a door begins with the door in the
closed position. The door is then moved to the open position and back to
the closed position.

2.1.16.2 Performance Requirements

Structural Performance: Provide swinging doors capable of withstanding the
effects Of gravity loads and the specified wind loads without evidencing
permanent deformation of door components.

2.1.16.3 Swing Panel Design

Doors shall be of steel construction to match Hangar Door material
construction, and of swinging type as indicated on contract drawings.

2.1.16.4 Hardware

All hardware shall be heavy duty, industrial type, including all bolts and
fittings for the hardware as follows:

a. Jamb Hinges: Doors shall be complete with shop applied heavy duty
type jamb hinges gusseted along both edges. Each hinge shall be
supported on anti friction bearings. Hinges shall be bolted on door
panels. Grease fittings shall be provided on all hinges for greasing
hinge pintles.

b. Hinge pintles. Jamb Hinges shall have continuous minimum 7/8-inch
diameter steel pintle the full height of the opening.

c. Door Pulls: Each Door panels shall be provided with a heavy duty
pull handles

d. Cremone Bolts: Each door panels shall be provided with a cremone
bolt assembly, operable from floor level by a lever. Provide a dust
proof keeper in the floor slab.

e. Provide an anchoring system to keep the swing panel in an open
position. Anchoring system shall be heavy duty, industrial type able to
withstand loads to keep swing panel in an open position. The anchoring
system shall be mounted on a metal plate secured to the adjacent
exterior wall as indicated on the drawings. and shall include but not
limited to a hook mechanism composed of ratcheted crank handle, cable
and a hook with a hook receiver mounted on the Swing Panel.

2.1.16.5 Weather Stripping
Weather stripping shall be provided and installed along the bottom of each

leaf and at vertical and head joints of panel. Weather strip material shall
be cloth inserted neoprene.
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2

2

2

.2 FABRICATION
2.1 Doors

.2.1.1 Frames and Framing

Door leaves shall be of welded or bolted structural steel construction.
Joints shall develop 100 percent of the strength of the framing members.
Vertical members shall be continuous throughout the height of the door.
When required, prepare splices to facilitate field assembly in accordance
with standard practice. Frames and framing members shall be true to
dimensions and square in all directions; no leaf shall be bowed, warped, or
out of line in the vertical or horizontal plane of the door opening by more
than 1/8 inch in 20 feet. Provide diagonal bracing so that the completed
leaf assembly will be braced to withstand shipping, assembly, and
operational loads. Exposed welds and welds which interfere with the
installation of various parts such as cover sheets shall be ground smooth.

Provide a minimum clear distance between the bottom of the door frame and
top of rail as indicated on the Drawings.

.2.1.2 Exterior Covering and Interior Liner Sheets

Flat sheets shall be fastened to the frame either by countersink or flat
head threaded fasteners 12 inches o.c. Where flat sheets are attached as
either exterior covering or interior liner sheets, the clear unsupported
area shall not exceed 25 gsquare feet. Make edges of exterior sheets
weathertight with sealant. At the exterior covering, pay special attention
to achieve the overall appearance indicated on the Architectural Drawings
to preserve historic integrity.

.2.2 Locking Devices

Do not provide locking devices on motor-operated hangar doors.

.2.3 Tractor Pulls

Provide tractor pulls so that leaves can be towed by a tractor or similar
equipment in the event of power failure. The tractor pull shall be
designed for drive force to tow door or 5000 pounds whichever is greater.
Minimum thickness steel plate shall be 3/8 inch.

.2.4 Track Cleaners

Provide a device to clear debris from the rail head and wheel flange
grooves as the leaf is moved.

.2.5 Insulation

Secure insulation to doors with clips, studs, or adhesive. Protect
insulation within 8 feet of floor with galvanized steel liner sheets
secured to framing 12 inches o.c. at edges with zinc-coated, self-tapping
screws.

.2.6 Cable System for Group Doors

The cable size which interconnects the leaves shall be determined based on
manufacturer's calculation and Shop Drawing, but with a minimum of 3/8 inch;
the cables shall be improved plow steel with lubricated hemp centers or
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wire rope cores. Sheaves over which the cables operate shall have a
diameter of at least 12 cable diameters and graphite bronze bearings of a
sufficient capacity for the operating loads. Grease fittings shall be
provided for the sheave bearings unless permanently lubricated bearings are
used.

2.3 OPERATION
2.3.1 Hangar Door Types
Hangar doors shall be unidirectional.
2.3.1.1 Anchored Group Doors With a Trailing Leaf Anchor Point

Each group of leaves constituting a hangar door shall have a separate,
traction-drive operating unit located in each end leaf (Leading Leaf and
Trailing Leaf only of the grouped leaves), which drives one or more wheels
of the end leaf, and a cable drive system on the intermediate leaves
coupled to each end leaf. There shall be no exposed cables on exterior. The
group operated door system is a unidirectional, and shall function as an
Anchored Group Door system, except that the anchor is the Trailing leaf
with the traction-drive operating unit to pull the leafs into an open
position instead of a fixed structure. The leaves in each group shall start
to move at the same time and arrive at their fully open or fully closed
positiong simultaneously and in concert. Provide necessary cables,
fittings, cable sheaves, housings, guards, pickups, brackets, anchors, and
miscellaneous hardware.

2.3.2 Operating Units

Each operating unit shall move its lead leaf at a speed of approximately 60
feet per minute at zero wind load conditions and to be operable up to and
including a maximum wind load of 8 pounds per square foot. The operating
units shall consist of either a separate motor and gear reducer or a
gearhead motor, high-speed shaft brake, and necessary roller chains and
sprockets. The systems shall be provided with overload protection for the
drive units and a means for emergency tractor towing operation.

a. Motors shall be single speed, squirrel-cage type of sufficient size to
operate the leaves under zero wind load conditions at not more than 75
percent of their rated capacity.

b. Gear reduction units shall allow a reversal of effort through the gears
without damage to the units.

c. Operating mechanisms shall be covered on the interior of the leaf by a
hinged 16 gage flat steel cover.

2.3.3 Braking Systems

Braking systems shall be designed to ensure stoppage of the leaves under
normal, dry rail conditions within the safety edge overtravel limit. The
braking systems shall be magnetic, spring-set, solenoid-released brake.
Provide a hand release to release the brake when it becomes necessary to
move the leaf with an outside force. The hand release shall be an
automatic reset type so that the brake will be operable during subsequent
electrical operation of the door.
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2.3.4 Controls

Doors shall be controlled by constant pressure push buttons mounted on the
door leaves. Removing pressure from the button shall stop the movement of
the leaves. The control equipment shall conform to NEMA ICS 1 and

NEMA ICS 2. Interior push buttons shall be mushroom head type, mounted in
heavy-duty, oil-tight enclosures conforming to NEMA ICS 6, Type 13, except
that enclosure for reversing starter with disconnect switch shall be Type 1
or Type 12.

2.3.4.1 Push Buttons for Anchored Group Doors

Each group shall be controlled by a two-button push button station marked
"OPEN" and "CLOSE" mounted near the inside leading edge of the lead leaf.
Also, provide a hand-held device for the hangar door.

2.3.5 Limit Switches

Provide limit switches to prevent overtravel and bumping. Safety edges
shall not be used as limit switches.

2.3.5.1 Lever Arm Type Limit Switches

Provide for anchored group doors to stop the travel of each group in the
fully open and fully closed positions. The limit switches shall be:

a. Positive acting, snap action, lever arm type with actuating cams
designed with sufficient overtravel to permit the group to come to a
complete stop without overtraveling the limit switches.

b. Mounted on the leaves, and the actuating cams mounted either on the top
guides or on adjacent door leaves.

2.3.6 Safety Edges

Provide fail-safe safety edges on the leading edge of the drive leaf of
anchored group doors from one inch above the floor to the top of the door
leaf. For leaves 12 inches thick (including siding) or less, provide a
single run of safety edge the full width of door.

a. Design: Provide safety edges to provide a minimum of 3 1/2 inches of
overtravel after actuation until solid resistance is met and door
motion comes to a complete stop. If door requires more than 3 1/2
inches to come to a complete stop, provide additional overtravel built
into safety edge the distance required for door motion to come to a
complete stop. Use electric safety edges.

b. Specs: Use sensing edges of reinforced polyvinyl chloride cover or
other Government-approved material with chemical resistance to diesel
and JP-4 fuel, hydraulic fluids, SAE-30 oil and salt water. Use cover
that provides hermetic seal for weather and moisture resistant
protection of internal foam and contact elements. Internal foam may be
polyurethane and/or latex foam per military specification MIL-R-5001,
medium density. Air switches with a pneumatic %" diameter tubing made
of natural gum rubber shall be installed at 24" above the floor and at
20 foot spacing from the first switch to the top of the door. Each air
switch shall have an electrical output contact which will be wired to
the control panel to perform the switching function when the sensing
edge encounters an obstruction along any portion of its active length.
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The air switches and tubing shall be incorporated into the internal
foam assembly at the leading edge of the door.

c. Operation: Actuation of the safety edge on leading edge of a group of
leaves shall stop movement of the group. Actuation of a safety edge
shall lock out the motor control in the direction of travel until
reset, but shall permit the door to be reversed away from the
obstruction which tripped the safety edge. Safety edges shall be alive
only when doors are moving. Safety edges shall be reset by moving
doors away from the obstruction. At each installed air switch the edge
cover shall be independently removable for convenience in servicing or
repair. The remainder of the edge may be in one piece up to a maximum

of 20 feet.
d. Bumper(s): Each door leaf edge provided with a safety edge shall be
protected by a spring type bumper(s). Bumper shall be designed to

absorb 150 percent of the door drive force when door is pushed in an
emergency. For continuous safety edges, bumpers shall extend to the
sides. For sectional safety edges, the bumper can interrupt the safety
edge for a distance not greater than 12 inches.

e. Keyed bypass: Provide a keyed bypass to the door controls to render
the safety edges in a temporary "repair" mode, if necessary. The door
drive shall be restored from its "fail safe" mode by activation of the
keyed bypass.

2.3.6.1 Electrical Safety Edges

Connect the safety edge contacts in series with the necessary door control
relays and resistors to make the door control system complete. Door power
circuit shall be normally energized so that the control panel can supervise
a malfunction of any of the component parts or wiring that will make the
door inoperative. Wire the sensing edges output contacts in such a manner
that any power loss to the sensing edges will make the door inoperable
until power is restored and a reset operation is initiated. 1Install
sensing edge contacts to operate through a normally energized relay so that
when the sensing edge is compressed the relay contacts open. Install relay
contacts to also open if any component in the sensing edge control circuit
is broken so as to break continuity. The power to monitor the safety edge
shall be not more than 120 volts. 1Install a large red indicator light
and/or a loud siren, to be simultaneously activated with the actuation of
any sensing edge, to indicate the presence of an obstruction.

2.3.7 Warning Device

Provide a clearly audible signal on each group of leaves. The warning
device shall:

a. Operate when the push button is actuated for movement of the door in
either direction;

b. Sound 5 seconds before the door moves, and while the door is moving; and

c. Consist of not less than a 6 inch diameter bell or equivalent
decibel-rated horn, loud enough to be heard in the hangar and on the
apron.
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2.3.8 Emergency Operation

Hangar doors shall be constructed and equipped so that they can be
operated-manually or by tractors from the hangar floor in case of power
failure. Manual operation of hangar doors shall be designed to avoid
damage to safety edges.

2.3.9 Electrical Work

The door manufacturer shall provide the proper electrical equipment and
controls built in accordance with the latest NEMA standards. Equipment,
control circuits, and safety edge circuits shall conform to NFPA 70. Where
devices/contacts are located 18 inches or less above the floor, equipment
shall be explosion-proof, as defined in NFPA 70, Article 513. Manual or
automatic control devices necessary for motor operation of the doors shall
be provided, including push button stations, limit switches, combination
fused disconnect switches and magnetic reversing starters, control circuit
transformers, relays, timing devices, warning devices, safety edge
switch/contacts, and trolley ducts with collectors or trolleys.

2.3.9.1 Trolley Ducts

Provide one or more runs of trolley duct as required for the door system
provided. Ducts shall have solid copper conductors in a protective steel
or polyvinyl chloride housing. Locate ducts as shown on door
manufacturer's drawings. Provide adequate clearances in the top guide
system for the ducts.

a. Each run shall consist of the required number of sections of straight
track, a section of dropout track, feed boxes, end caps, couplings,
hangers, and other accessories to make the system complete and
workable. Provide expansion tracks in each run where the system
crosses a building expansion joint in the roof construction and in the
top guides.

b. Furnish one track-supported tandem trolley or self-supporting collector
for each group of doors, complete with spring-loaded brush contacts.
Provide trolley pulling brackets and corrosion-protected chains
attached from each side of the pulling bracket to each side of the
tandem trolley or support bracket for self-supporting collectors.

2.3.9.2 Electrical Cables

Flexible cables or cable reels shall be provided under Section 26 20 00

INTERIOR DISTRIBUTION SYSTEM, in accordance with the door manufacturer's

approved drawings and wiring diagrams.

PART 3 EXECUTION
3.1 PROTECTIVE COATINGS
3.1.1 Cleaning

After fabrication, clean metal surfaces in accordance with
SSPC SP 6/NACE No.3 (Commercial Blast).

3.1.2 Shop Painting

After cleaning, coat steel surfaces other than machine-finished parts with
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priming paint. Keep paint off of finished bearing surfaces. Before
assembly, prime surfaces that will be inaccessible after assembly. Handle
painted materials with care to avoid scraping or breaking the protective
film. Make match-marks on painted surfaces only.

3.2 ERECTION

Assemble doors and accessories in accordance with approved shop drawings.
Do not erect doors until the work of other trades in preparing the opening
has been completed, the hangar roof is under full dead load, and the top
guide and rail systems are within specified tolerances. After completing
erection and before starting field painting, clean interior and exterior
door surfaces. Clean abraded surfaces, field welds, and field bolts; and
coat with priming paint. Field painting as specified in Section 09 90 00
PAINTS AND COATINGS.

Ensure that a minimum 1-1/2 inch clear distance is provided between the
bottom of the door panel frame and top of rail.

3.2.1 Dissimilar Materials

Where aluminum surfaces are in contact with, or fastened to dissimilar
metals, except stainless steel or zinc, protect the aluminum surface from
dissimilar materials as recommended in the Appendix to

AAMA/WDMA/CSA 101/I.S.2/RA440. Do not coat surfaces in contact with
sealants after installation with any type of protective material.

3.3 FIELD QUALITY CONTROL
3.3.1 Manufacturer's Field Services

Provide an authorized representative of the door manufacturer to supervise
erection of doors during construction.

3.3.2 Tests

Immediately after the door installation is complete, the door manufacturer
or his representative shall perform a complete operating test in the
presence of the Contracting Officer. Correct defects disclosed by the
test. Retest the doors and adjust them until the entire installation is
fully operational and acceptable to the Contracting Officer. Include an
allowance for two additional visits by the door manufacturer representative
to troubleshoot operating issues during the first 12 months of operation.

-- End of Section --
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SECTION 08 36 19

VERTICAL LIFT DOORS
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.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 360 (2010) Specification for Structural Steel
Buildings

ASTM INTERNATIONAL (ASTM)

ASTM Al1l23/A123M (2013) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A36/A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A653/A653M (2015) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

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 C136/Cl36M (2014) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

ASTM E330/E330M (2014) Structural Performance of Exterior
Windows, Doors, Skylights and Curtain
Walls by Uniform Static Air Pressure
Difference

DOOR AND ACCESS SYSTEM MANUFACTURERS ASSOCIATION (DASMA)

ANSI/DASMA 102 (2011) Specifications for Sectional
Overhead-Type Doors

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2
2013; Errata 2 2013; AMD 3 2014; Errata

3-4 2014; AMD 4-6 2014) National
Electrical Code
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.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
Doors; G
Show types, sizes, locations, metal gages, hardware provisions,
installation details, and other details of construction. For
electrically operated doors, include supporting brackets for
motors, location, type, and ratings of motors, and safety devices.
SD-03 Product Data
Doors; G
Safety Controls; G
SD-08 Manufacturer's Instructions
Doors

SD-10 Operation and Maintenance Data

Doors, Data Package 2;; G

.3 DELIVERY, STORAGE, AND HANDLING

Protect doors and accessories from damage during delivery, storage, and
handling. Clearly mark manufacturer's brand name. Store doors in dry
locations with adequate ventilation, free from dust and water. Storage
shall permit easy access for inspection and handling. Remove damaged items
that cannot be restored to like-new condition and provide new items.

PART 2 PRODUCTS

2

2

2

2

2

.1 MATERIALS

1.1 Steel Sheet
ASTM A653/A653M.
1.2 Steel Shapes

ASTM A36/A36M.

.1.3 Aluminum Extrusions
ASTM B221, Alloy 6063-T5.
.1.4 Aluminum Sheets and Strips

ASTM B209, alloy and temper best suited for the purpose.
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.2 DOORS

Vertical Lift Door is part of the horizontal sliding hangar door. Refer to
Section 08 34 16.10 STEEL SLIDING HANGER DOORS. Vertical lift door shall be
integrated into the assembly of the Hanger Door panel and shall not
interfere or obstruct the hangar door function or operation. Provide heavy
duty commerical type vertical lift doors.

Doors shall consist of one leaf. Leaf shall stack vertically in the

hangar slot pocket. Provide doors with heavy-duty torsion springs and

anchor brackets. Doors, components, and methods of installation shall be

designed in accordance with AISC 360 and ANSI/DASMA 102. Design wind loads
shall be 20 psf positive load and 20 psf negative load. Door wind load

performance should be determined in accordance with ASTM E330/E330M.

Maximum wind load deflection of the door shall not exceed the door height in
inches divided by 120 and the door width in inches divided by 120. Doors
shall be operable during design wind load. Refer to Drawings for size and
location.

.3 MANUAL OPERATORS

Provide a galvanized, endless chain operating over a sprocket. Extend
chain to within 3 feet of the floor and mount on inside of building.

Obtain reduction by use of roller chain and sprocket drive or gearing.
Provide chain cleat and pin for securing operator chain. Hoist shall allow
for future installation of electric operators. The force required to
operate the door shall not exceed 35 pounds.

.4 SAFETY CONTROLS

The vertical 1lift door mounted within the Sliding Hangar Door assembly
shall be provided with either a pair of position sensors or a safety edge
the full width of the vertical door that will be wired into the Sliding
Door control panel to prevent the door from movement, when the vertical
door is not "closed".

4.1 Electrical Components

NFPA 70. The door manufacturer shall furnish safety devices, including
extra flexible Type SO cable and spring-loaded automatic takeup reel or
equivalent device, as required for operation of the doors. Conduit,
wiring, and mounting of safety controls are specified in Section 26 20 00
INTERIOR DISTRIBUTION SYSTEM.

.5 WEATHER SEALS AND SENSING EDGES

Provide exterior doors with a rubber or vinyl adjustable weatherstrip at
the top and jambs, and a compressible neoprene or rubber weather seal
attached to the bottom of the door. On exterior doors, where a sensing
edge is employed, the bottom seal shall be a combination compressible
weather seal and sensing edge for stopping door movement. Seals shall be
secured with bolts and continuous steel retainers for easy replacement.

.6 FINISHES

Concealed ferrous metal surfaces shall be hot-dip galvanized. Exposed
ferrous metal surfaces shall be hot-dip galvanized and shop primed. Refer
to Section 09 90 00 PAINTS AND COATINGS and schedule on Drawings for color
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selections.
2.6.1 Galvanized and Shop Primed

Surfaces specified shall have a zinc coating, a phosphate treatment, and a
shop prime coat of rust-inhibitive paint. The galvanized coating shall
conform to ASTM A653/A653M, coating designation G90, for steel sheets, and
ASTM A123/A123M for assembled steel products. The weight of coatings for
assembled products shall be as designated in Table I of ASTM A123/A123M for
the class of material to be coated. The prime coat shall be a type
especially developed for materials treated by phosphates and adapted to
application by dipping or spraying. Repair damaged zinc-coated surfaces by
the application of galvanizing repair paint and spot prime.

PART 3 EXECUTION
3.1 FABRICATION
3.1.1 Door Sections

Provide vertical and horizontal door constructed of structural steel angle

or channel shapes. Cover door section exteriors with sheet steel not
lighter than 14 gage, bolted, plug welded, or edge welded to frame at not
more than 9 inches on centers. Provide intermediate horizontal or vertical

stiffeners so the maximum unsupported area of sheet is 20 square feet.
Corners and intersections of frame members shall be welded and ground
smooth on exposed surfaces. Welds shall develop the full strength of frame.

3.1.1.1 Insulated Sections

Insulated door shall be insulated with material providing a "U" factor of
0.14 or less when tested in accordance with ASTM C136/Cl136M. Interior of
door sections shall be covered with steel sheets not lighter than 16 gage
to completely enclose the insulating material. Provide removable interior
panel for access to door hardware.

3.1.1.2 Aluminum Sections

At the Contractor's option, door may be constructed of aluminum in lieu of
steel. Aluminum sections shall, as a minimum, provide the same structural
and thermal properties as steel sections.

3.1.2 Guides and Jamb Plates

Door shall run in structural steel guides, securely fastened to the
counterweight tower and to the idler tower, which shall be attached to the
building construction. The counterweight enclosure shall extend
approximately to the same height as the guides. Set back guides and tower
faces on walls to provide clear door opening unobstructed by door guides,
except when indicated otherwise. There shall be no steel to steel contact
between door and the guides. Rollers with sealed ball bearings shall guide
all panels and support the door leaves against wind and/or side thrust
loads.

3.1.3 Hardware
Door shall be supported by chain or steel cable with a safety factor of

five. The sheaves over which the chain or cable passes to the door shall
have permanently sealed precision bearings. Cast-iron counterweights shall
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be stacked on a steel weight rod or in a special container. The
counterweight tower shall be enclosed with a removable steel cover not
lighter than 14 gage to a height of 7 feet above the floor. Provide doors
with a positive locking device and cylinder lock with two keys. Provide a
complete set of hardware for full function of the heavy-duty commerical
type vertical lift door.

3.2 BREAK-AWAY PANEL

Panel shall be an 18 to 36 inch flexible 1/2-inch THK rubber panel and
shall be mounted in the lower portion of the bottom panel, able to
withstand the impact of Hi-Lo's/ trucks entering the truck dock with the
door not in the full open position. Panels shall be able to be reset with
no tools.

3.3 INSTALLATION

NFPA 70. Install doors in accordance with approved detail drawings and
manufacturer's instructions. Accurately locate anchors and inserts for
guides, brackets, safety sensors, hardware, and other accessories. Upon
completion, doors shall be weathertight and free from warp, twist, or
distortion. Doors shall be lubricated and adjusted to operate freely.

3.3.1 Dissimilar Materials
Where aluminum surfaces are in contact with, or fastened to masonry,
concrete, wood, or dissimilar metals, except stainless steel or zinc,
protect the aluminum surface from dissimilar materials as recommended in
the Appendix to AAMA/WDMA/CSA 101/I.S.2/A440. Do not coat surfaces in
contact with sealants after installation with any type of protective
material.

3.4 ELECTRICAL WORK

NFPA 70. Conduit, wiring, and mounting of controls are specified in
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEMS.

3.5 TESTING
After installation is complete, operate doors to demonstrate installation
and function of operators, safety features, and controls. Correct

deficiencies.

-- End of Section --
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SECTION 08 51 13

ALUMINUM WINDOWS
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 ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 1503 (2009) Voluntary Test Method for Thermal
Transmittance and Condensation Resistance
of Windows, Doors and Glazed Wall Sections

AAMA 2605 (2011) Voluntary Specification,
Performance Requirements and Test
Procedures for Superior Performing Organic
Coatings on Aluminum Extrusions and Panels

AAMA WSG.1 (1995) Window Selection Guide

AAMA/WDMA/CSA 101/I.S.2/A440 (2008) Standard/Specification for Windows,
Doors, and Skylights

ASTM INTERNATIONAL (ASTM)

ASTM D1972 (1997; R 2005) Standard Practice for
Generic Marking of Plastic Products

NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (2014) Procedure for Determining
Fenestration Product U-Factors

NFRC 200 (2014) Procedure for Determining
Fenestration Product Solar Heat Gain
Coefficient and Visible Transmittance at
Normal Incidence

1.2 CERTIFICATION

Window unit shall bear the AAMA Label warranting that the product complies
with AAMA/WDMA/CSA 101/I.S.2/RA440. Certified test reports attesting that
the prime window units meet the requirements of AAMA/WDMA/CSA 101/I.S.2/RA440,
including test size, will be acceptable in lieu of product labeling.

1.3 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:
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SD-02 Shop Drawings

Windows; G
Fabrication Drawings

SD-03 Product Data
Windows; G
Fasteners; G
Window Performance; G
Thermal-Barrier Windows; G
Mullions; G
Weatherstripping
Accessories
Adhesives

Submit manufacturer's product data, indicating VOC content.

Thermal Performance; G

SD-04 Samples

Finish Sample; G
Window Sample; G

SD-05 Design Data

Structural Calculations for Deflection; G
Design Analysis; G

Calculations verifying the structural performance of window
proposed for use, under the given loads, must be prepared and
signed by a registered Professional Engineer. The window
components and anchorage devices to the structure, as determined
by the design analysis, must be reflected in the shop drawings.
SD-06 Test Reports
Minimum Condensation Resistance Factor
1.4 QUALITY ASSURANCE
1.4.1 Shop Drawing Requirements
Provide drawings that indicate elevations of windows, full-size sections,
thickness and gages of metal, fastenings, proposed method of anchoring,
size and spacing of anchors, details of construction, method of glazing,
details of operating hardware, mullion details, method and materials for
weatherstripping, material and method of attaching subframes, installation
details, and other related items.
1.4.2 Sample Requirements

1.4.2.1 Finish Sample Requirements

Submit factory color coatings sample based on Contracting Officer color
selected for final approval.
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1.4.2.2 Window Sample Requirements

Submit one full-size window of each type proposed for use, complete with
AAMA Label, glazing, anchors, and other accessories. After approval,
install each sample in work, clearly identified, and record its location.

1.4.3 Design Data Requirements

Submit calculations to substantiate compliance with deflection requirements.
A registered Professional Engineer must provide calculations.

Submit design analysis with calculations showing that the design of each
different size and type of aluminum window unit and its anchorage to the
structure meets the requirements. Calculations verifying the structural
performance of each window proposed for use, under the given loads, must be
prepared and signed by a registered professional engineer. Reflect the
window components and anchorage devices to the structure, as determined by
the design analysis, in the shop drawings.

1.4.4 Test Report Requirements
Submit test reports for each type of window attesting that identical
windows have been tested and meet the requirements specified herein for
conformance to AAMA/WDMA/CSA 101/I.S.2/A440 including test size, and
minimum condensation resistance factor (CRF) designation AW-PG100..

1.5 DELIVERY AND STORAGE

Deliver windows to project site in an undamaged condition. Use care in
handling and hoisting windows during transportation and at the jobsite.
Store windows and components out of contact with the ground, under a
weathertight covering, so as to prevent bending, warping, or otherwise
damaging the windows. Repair damaged windows to an "as new" condition as
approved. If windows can not be repaired, provide a new unit.

1.6 PROTECTION
Protect finished surfaces during shipping and handling using the
manufacturer's standard method. Do not apply coatings or lacquers to
surfaces to which caulking and glazing compounds must adhere.

1.7 PLASTIC IDENTIFICATION
Verify that plastic products to be incorporated into the project are
labeled in accordance with ASTM D1972. Where products are not labeled,
provide product data indicating polymeric information in the Operation and
Maintenance Manual.
a. Type 1: Polyethylene Terephthalate (PET, PETE).
b. Type 2: High Density Polyethylene (HDPE) .
c. Type 3: Vinyl (Polyvinyl Chloride or PVC).
d. Type 4: Low Density Polyethylene (LDPE).
e. Type 5: Polypropylene (PP).

f. Type 6: Polystyrene (PS).
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g. Type 7: Other. Use of this code indicates that the package in question
is made with a resin other than the six listed above, or is made of
more than one resin listed above, and used in a multi-layer combination.

1.8 FIELD MEASUREMENTS

Take field measurements prior to preparation of the drawings and
fabrication.

1.9 PERFORMANCE REQUIREMENTS
1.9.1 Wind Loading Design Pressure

Design window components, including mullions, and anchors, to withstand a
wind-loading design pressure of at least 110 pounds per square foot (psf).

1.9.2 Tests

Test windows proposed for use in accordance with
AAMA/WDMA/CSA 101/I.S.2/R2440 for the particular type and quality window
specified.

Perform tests by a nationally recognized independent testing laboratory
equipped and capable of performing the required tests. Submit the results
of the tests as certified laboratory reports required herein.

Minimum design load for a uniform-load structural test must be 100 psf.

Test windows in accordance with the applicable portions of the AAMA WSG.1
for air infiltration, water resistance, uniform-load deflection, and
uniform-load structural test.

1.10 DRAWINGS

Submit the Fabrication Drawings for aluminum window units showing complete
window assembly including weatherstripping, and subframe assembly details.

1.11 WINDOW PERFORMANCE

Aluminum windows must meet the following performance requirements. Perform
testing requirements by an independent testing laboratory or agency.

1.11.1 Structural Performance

Structural test pressures on window units must be for positive load
(inward) and negative load (outward). After testing, there will be no
glass breakage, permanent damage to fasteners, support arms or actuating
mechanisms. There must be no permanent deformation of any main frame, sash
or ventilator member in excess of the requirements established by
AAMA/WDMA/CSA 101/I.S.2/RA440 for the window types and classification
specified in this section.

1.11.2 Air Infiltration
Air infiltration must not exceed the amount established by

AAMA/WDMA/CSA 101/I.S.2/RA440 for each window type or 0.01 cfm/ft2 of window
area at a static pressure drop of 1.57 psf..
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1.11.3 Water Penetration

Water penetration must not exceed the amount established by
AAMA/WDMA/CSA 101/I.S.2/A440 for each window type maximum of 12 lbs. water.

.11.4 Thermal Performance

Non-residential aluminum windows (including frames and glass) must be
certified by the National Fenestration Rating Council with a whole-window
Solar Heat Gain Coefficient (SHGC) maximum of 0.40 determined according to

NFRC 200 procedures and a U-factor maximum of 0.38 Btu/hr—ft2—F in
accordance with NFRC 100.

.11.5 Life Safety Criteria

Provide safety glazed windows.

.11.6 Sound Attenuation

The window unit shall have a minimum STC of 42 and OITC 34 with the window
glazed with one piece of 1/4 inch thick tempered glass, 1/2 inch air space
and two pieces of 1/4 inch thick laminated glass with a .06 PVB inter
layer. When tested in accordance with AAMA/WDMA/CSA 101/I.S.2/RA440
accoustical performance.

.12 QUALIFICATION

Window manufacturer must specialize in designing and manufacturing the type
of aluminum windows specified in this section and Drawings, and have a
minimum of 5 years of documented successful experience. Manufacturer must
have the facilities capable of meeting contract requirements, single-source
responsibility and warranty. Ensure manufacturer is capable of providing
field service representation during construction, approving acceptable
installer and approving application method.

.13 WARRANTY

Provide Manufacturer's standard performance guarantees or warranties that
extend to ten years upon substantial completion.

PART 2 PRODUCTS

2

.1 WINDOWS

Window system shall have a minimal sightline design for Historic
appearance consistent with "National Park Service, US Department of
Interior Standards" for historic replications. Window profile shall have
narrow sightline "Historical Steel Replica Fixed Window Design" with an
integral exterior panning shaped to closely match original appearance.
Frame depth shall be as specified on Drawings.

Provide prime windows that comply with AAMA/WDMA/CSA 101/I.S.2/RA440 and the
requirements specified herein. In addition to compliance with
AAMA/WDMA/CSA 101/I1.S.2/RA440, window framing members for each individual
light of glass must not deflect to the extent that deflection perpendicular
to the glass light exceeds L/175 of the glass edge length when subjected to

uniform loads at specified design pressures. Provide Structural
calculations for deflection to substantiate compliance with deflection
requirements. Provide windows of types, performance classes, performance
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grades, combinations, and sizes indicated or specified. Design windows to
accommodate glass, weatherstripping, and accessories to be furnished. Each
window must be a complete factory assembled unit with or without glass
installed. Dimensions shown are minimum. Provide windows with insulating
glass and thermal break necessary to achieve a minimum Condensation
Resistance Factor (CRF) of 63 frame/70 glass when tested in accordance with
AAMA 1503.

2.1.1 Fixed Windows (F)
Type F-AW-100 (Optional Performance Grade) .
At Hangar Door Windows pay special attention to achieve the overall
appearance indicated on the Architectural drawings to preserve historic
integrity.
The window system shall reflect the distinctive features, finishes, size,
scale of the existing windows. Craftsmanship shall be consistent with the
original character closely matching the original profile of the Original

Historical window.

Window system shall have minimal Sightline Design to match original
Historic appearance.

2.1.2 Glass and Glazing
Materials are specified in Section 08 81 00 GLAZING.

Windows to be fully factory glazed with (1-5/16-inches overall insulated
laminated glass).

Glass shall be glazed and shall be replaceable without dismantling the sash
or frame members.

A continuous polyshim tape shall be used on the exterior glazing leg and a
continuous silicone cap bead over the polyshim bonding to the glass edge to
prevent moisture from intruding into the window system. A continuous
rubberized vinyl compression bulb shall be used on the interior glazing
stops.

Nominal glass thickness and type shall be:
a. Exterior glass lite:
(1) Thickness: (1/4 inch) or as specified.
(2) Tint: Clear or as specified.
(3) Type: tempered.
b. Air Space:
(1) Provide 1/2-inch with 90 percent Argon Filled
c. Interior glass lite:
(1) Thickness: (1/4 inch Tempered Glass, .06 PVB, 1/4 inch
Tempered Glass) or as specified.
(2) Tint: Clear or as specified.

(3) Type: Laminated.
(4) Coating: Low E on #2 surface.
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2.1.3 Caulking and Sealing
Are specified in Section 07 92 00 JOINT SEALANTS.
2.1.4 Weatherstripping
AAMA/WDMA/CSA 101/I.S.2/R440.
2.2 FABRICATION
Fabrication of window units must comply with AAMA/WDMA/CSA 101/I.S.2/RA440.
2.2.1 Provisions for Glazing

Design windows and rabbets suitable for glass thickness shown or specified.

Design sash for outside double glazing and for securing glass with metal
beads, glazing clips, glazing channels, or glazing compound as
determined by manufacturer.

2.2.2 Weatherstripping

Provide for ventilating sections of all windows to ensure a weather-tight
seal meeting the infiltration requirements specified in

AAMA/WDMA/CSA 101/I.S.2/RA440. Provide easily replaceable factory-applied
weatherstripping. Use molded vinyl, molded or molded-expanded neoprene or
molded or expanded Ethylene Propylene Diene Terpolymer (EPDM)
compression-type weatherstripping for compression contact surfaces. Use
treated woven pile or wool, or polypropylene or nylon pile bonded to nylon
fabric and metal or plastic backing strip weatherstripping for sliding
surfaces. Do no use neoprene or polyvinylchloride weatherstripping where
exposed to direct sunlight. Provide double weather strip to assure minimal
air infiltration.

2.2.3 Fasteners

Use window manufacturer's standard for windows, trim, and accessories.
Self-tapping sheet-metal screws are not acceptable for material more than
1/16 inch thick. Provide protection, such as neoprene or other fabric or
paint, that will prevent galvanic action between dissimilar metals when
fastening windows to steel doors.

2.2.4 Adhesives

Provide joint sealants as specified in Section 07 92 00 JOINT SEALANTS.
For interior application of joint sealants, comply with applicable
regulations regarding reduced VOC's, and as specified in Section 07 92 00
JOINT SEALANTS.

2.2.5 Drips and Weep Holes
Provide continuous drips over heads of top ventilators. Where fixed
windows adjoin ventilators, drips must be continuous across tops of fixed

windows. Provide drips and weep holes as required to return water to the
outside.
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2.2.6 Combination Windows

Windows used in combination must be factory assembled of the same class and
grade. Where factory assembly of individual windows into larger units is
limited by transportation considerations, prefabricate, match mark,
transport, and field assemble.

2.2.7 Mullions and Transom Bars

Provide mullions with a thermal break. Secure mullions and transom bars to
adjoining construction and window units in such a manner as to permit
expansion and contraction and to form a weathertight joint. Provide
mullion covers on the interior and exterior to completely close exposed
joints and recesses between window units and to present a neat appearance.
Provide special covers over structural support at mullions as indicated.

2.2.8 Accessories

Provide windowg complete with necessary fastenings, clips, fins, anchors,
glazing beads, and other appurtenances necessary for complete installation
and proper operation. Furnish extruded aluminum subframe receptors and
subgill with each window unit.

A continuous aluminum channel mounting clip shall be used on the interior
side of window frame perimeter to anchor window frames in place. A fastener
shall be anchored through mounting clip into the wall section determined
spacing as set forth by engineered load calculations. After fasteners are
in place, a trim cover plate shall be snapped over the mounting clip to
conceal all fasteners.

2.2.8.1 Fasteners

Provide concealed anchors of the type recommended by the window
manufacturer for the specific type of construction. Anchors and fasteners
must be compatible with the window and the adjoining construction. Provide
anchors based on calculation and approved Shop Drawings for each jamb with
approximately 6 inches from each end.

window and related window components shall be installed in accordance with
requirements of this specification and the approved shop drawings of the
Manufacturer. Installation shall be by installer who is experienced and
who shall document at least one other projects of similar nature and scope
for which the window products were successfully installed.

2.2.8.2 Window Anchors

Anchoring devices for installing windows must be made of aluminum,
cadmium-plated steel, stainless steel, or zinc-plated steel conforming to
AAMA/WDMA/CSA 101/I.S.2/RA440. After anchors and fasteners are in place, a
trim cover plate will be snapped over the mounting clip to conceal all
fasteners.

2.2.8.3 Muntin
Muntin grids shall be extruded aluminum with a profile closely matching
Original Historical window intermediate mullion refer to architectural

drawings; and exposed surfaces finished to match the exterior
aluminum window.
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Muntin grids shall be applied to the interior and exterior of the glass
lite to simulate a true-divided lite. Insulated glass units shall
incorporate between glass grids Grid patterns to be designated as shown on
Drawings.

2.2.9 Finishes

Exposed aluminum surfaces must be factory finished with an organic coating.
Color must be as indicated by Government. All windows for each building
must have the same finish.

2.2.9.1 Organic Coating

Clean and prime exposed aluminum surfaces. Provide a high-performance
finish in accordance with AAMA 2605 with total dry film thickness of not
less than 1.2 mils.

2.3 THERMAL-BARRIER WINDOWS

Provide thermal-barrier windows, complete with accessories and fittings,
where indicated.

Specify material and construction except as follows:
a. Aluminum alloy must be 6063-T6.

b. Frame construction shall be factory-assembled and factory-sealed inner
and outer aluminum completely separated from metal-to-metal contact.
Join assembly by a continuous, concealed, low conductance divider
housed in an interlocking extrusion of the inner frame. Metal
fasteners, straps, or anchors must not bridge the connection between
the inner and outer frame.

c. Sash must be completely separated from metal-to-metal contact by means
of woven-pile weatherstripping, plastic, or elastomeric separation
members.

d. Sash must be factory-glazed with the type of glass indicated and of the
quality specified in Section 08 81 00 GLAZING.

2.4 MULLIONS
Provide mullions between multiple-window units where indicated.
Provide profiles for mullions and mullion covers, reinforced as required
for the specified wind loading, and securely anchored to the adjoining
construction. Mullion extrusion will include serrations or pockets to
receive weatherstripping, sealant, or tape at the point of contact with

each window flange.

Mullion assembly must include aluminum window clamps or brackets screwed or
bolted to the mullion and the mullion cover.

Mullion cover must be screw-fastened to the mullion unless otherwise
indicated.

Mullion reinforcing members must be fabricated of the materials specified
in AAMA/WDMA/CSA 101/I.S.2/RA440 and meet the specified design loading.
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PART 3 EXECUTION
3.1 INSTALLATION
3.1.1 Method of Installation

Install in accordance with the window manufacturer's printed instructions
and details. Build in windows as the work progresses or install without
forcing into prepared window openings. Set windows at proper elevation,
location, and reveal; plumb, square, level, and in alignment; and brace,
strut, and stay properly to prevent distortion and misalignment. Protect
ventilators against accumulation of dirt and building materials by keeping
ventilators tightly closed and locked to frame. Bed screws or bolts in
sill members, joints at mullions, contacts of windows with sills, built-in
fins, and subframes in mastic sealant of a type recommended by the window
manufacturer. Install and caulk windows in a manner that will prevent
entrance of water and wind.

Any materials that show visual evidence of biological growth due to the
presence of moisture must not be installed on the building project.

3.1.2 Dissimilar Materials

Where aluminum surfaces are in contact with, or fastened to masonry,
concrete, wood, or dissimilar metals, except stainless steel or zinc,
protect the aluminum surface from dissimilar materials as recommended in
the Appendix to AAMA/WDMA/CSA 101/I.S.2/A440. Do not coat surfaces in
contact with sealants after installation with any type of protective
material.

3.1.3 Anchors and Fastenings

Make provision for securing units to each other and to other adjoining
construction.

3.1.4 Adjustments After Installation

After installation of windows and completion of glazing and field painting,
adjust all ventilators to provide weathertight sealing when ventilators are
closed and locked. Verify that products are properly installed, connected,
and adjusted.

3.2 CLEANING
Clean interior and exterior surfaces of window units of mortar, plaster,
paint spattering spots, and other foreign matter to present a neat
appearance, to prevent fouling of weathering surfaces and weather-stripping.
Replace all stained, discolored, or abraded windows that cannot be restored

to their original condition with new windows.

-- End of Section --
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SECTION 08 71 00

DOOR HARDWARE
08/08

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 in 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 Al56.1 (2013) Butts and Hinges

ANSI/BHMA A156.13 (2012) Mortise Locks & Latches Series 1000

ANSI/BHMA Al56.16 (2013) Auxiliary Hardware

ANSI/BHMA A156.17 (2014) Self Closing Hinges & Pivots

ANSI/BHMA Al156.18 (2012) Materials and Finishes

ANSI/BHMA Al56.21 (2014) Thresholds

ANSI/BHMA Al156.3 (2014) Exit Devices

ANSI/BHMA Al56.4 (2013) Door Controls - Closers

ANSI/BHMA Al56.5 (2014) Cylinder and Input Devices for Locks

ANSI/BHMA Al56.6 (2010) Architectural Door Trim

ANSI/BHMA A156.7 (2014) Template Hinge Dimensions

ANSI/BHMA Al156.8 (2010) Door Controls - Overhead Stops and
Holders

BHMA Al56.15 (2011) Release Devices Closer Holder,

Electromagnetic and Electromechanical
BHMA Al56.22 (2012) Door Gasketing and Edge Seal Systems
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 101 (2015; ERTA 2015) Life Safety Code

NFPA 80 (2016) Standard for Fire Doors and Other
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Opening Protectives
STEEL DOOR INSTITUTE (SDI/DOOR)

SDI/DOOR A250.8 (2003; R2008) Recommended Specifications
for Standard Steel Doors and Frames

UNDERWRITERS LABORATORIES (UL)
UL Bld Mat Dir (2012) Building Materials Directory
1.2 SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES.

SD-02 Shop Drawings

Hardware schedule; G
Keying system

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

Submit data package in accordance with Section 01 78 23 OPERATION
AND MAINTENANCE DATA.

SD-11 Closeout Submittals
Key Bitting
1.3 HARDWARE SCHEDULE

Prepare and submit hardware schedule in the following form:

Hardware|Quantity Size |Reference|Finish| Mfr Key UL BHMA
Item Publi- Name ControlMark Finish
cation and Symbolg (If Desig-
Type No. Catalog fire nation
No. rated
and
listed

1.4 KEY BITTING CHART REQUIREMENTS

Submit key bitting charts to the Contracting Officer prior to completion of
the work. Include:
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a. Complete listing of all keys (AAl, AA2, etc.).

b. Complete listing of all key cuts (AA1-123456, AA2-123458).
c. Tabulation showing which key fits which door.

d. Copy of floor plan showing doors and door numbers.

e. Listing of 20 percent more key cuts than are presently required in each
master system.

.5 QUALITY ASSURANCE

.5.1 Hardware Manufacturers and Modifications

Provide, as far as feasible, locks, hinges, and closers of one lock,
hinge, or closer manufacturer's make. Modify hardware as necessary to
provide features indicated or specified.

.5.2 Key Shop Drawings Coordination Meeting

Prior to the submission of the key shop drawing, the

Contracting Officer, Contractor, Door Hardware subcontractor, using
Activity and Base Locksmith shall meet to discuss key requirements for the
facility.

.6 DELIVERY, STORAGE, AND HANDLING

Deliver hardware in original individual containers, complete with necessary
appurtenances including fasteners and instructions. Mark each individual
container with item number as shown in hardware schedule. Deliver
permanent keys to the Contracting Officer, either directly or by certified
mail. Deliver construction master keys with the locks.

PART 2 PRODUCTS

2

.1 TEMPLATE HARDWARE

Provide hardware to be applied to metal manufactured to template.
Promptly furnish template information or templates to door and frame
manufacturers. Conform to ANSI/BHMA Al56.7 for template hinges.
Coordinate hardware items to prevent interference with other hardware.

.2 HARDWARE FOR FIRE DOORS AND EXIT DOORS

Provide all hardware necessary to meet the requirements of NFPA 80 for fire
doors and NFPA 101 for exit doors, as well as to other requirements
indicated, even if such hardware is not specifically mentioned under
paragraph entitled "Hardware Schedule." Provide the label of
Underwriters Laboratories, Inc. for such hardware listed in UL Bld Mat Dir
or labeled and listed by another testing laboratory acceptable to the
Contracting Officer.

.3 HARDWARE ITEMS

Clearly and permanently mark with the manufacturer's name or trademark,
hinges, locks, latches, panic hardware, exit devices, and closers where the
identifying mark will be visible after the item is installed. For closers
with covers, the name or trademark may be beneath the cover.
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2.3.1 Hinges
ANSI/BHMA Al56.1, 4-1/2 by 4-1/2 inch unless otherwise indicated.
Construct loose pin hinges for exterior doors and reverse-bevel interior
doors so that pins will be nonremovable when door is closed. Other
antifriction bearing hinges may be provided in lieu of ball-bearing hinges.
2.3.2 Spring Hinges
ANSI/BHMA A156.17.
2.3.3 Locks and Latches
2.3.3.1 Mortise Locks and Latches
ANSI/BHMA Al156.13, Series 1000, Operational Grade 1, Security Grade 2.
2.3.3.2 Auxiliary Locks
ANSI/BHMA Al156.5, Grade 1.
2.3.4 Exit Devices
ANSI/BHMA A156.3, Grade 1. Provide adjustable strikes for rim type and
vertical rod devices. Provide touch bars in lieu of conventional
crossbars and arms.

2.3.5 Exit Locks With Alarm

ANSI/BHMA A156.5, Type E0431 (with full-width horizontal actuating bar) for
single doors; Type E0431 (with actuating bar), unless otherwise specified.

2.3.6 Cylinders and Cores

Provide cylinders and cores for new locks, including locks provided under
other Sections. Provide cylinders and cores with six pin tumblers. Provide
cylinders from products of one manufacturer, and provide cores from the
products of one manufacturer. Provide full compatible cylinders with
products of the Best Lock Corporation, or manufacturer allowed per this
Section, with interchangeable cores with six pin tumblers using the A4
System and F Keyway. Submit a core code sheet with the cores. Provide
master keyed cores in one system for this Project. Provide construction
interchangeable cores.

Deliver permanent cores and keys to Government. Government will install
permanent cores with permanent keys.

2.3.7 Keying System
Furnish cylinders as manufactured by Best Lock Corp., Arrow Lock Corp., or
Falcon Lock. ©Notify the Contracting Officer 90 days prior to the required
delivery of the cylinders. Provide temporary cores and keys for the
Contractor's use during construction, and for testing the locksets.

2.3.8 Lock Trim

Cast, forged, or heavy wrought construction and commercial plain design.
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2.3.9 Lever Handles

Provide level handles in lieu of knobs. Conform to the minimum requirements
of ANSI BHMA A156.23 for mortise locks of lever handles for exit devices.
Provide lever handle locks with a breakaway feature (such as a weakened
spindle or a shear key) to prevent irreparable damage to the lock when
forced in excess of that specified in ANSI/BHMA A156.13 is applied to the
lever handle. Provide lever handles return to within 1/2-inch of the door
face.

2.3.10 Keys
Furnish one file key, one duplicate key, and one working key for each key
change . Furnish one additional working key for each lock of each
keyed-alike group. Furnish a quantity of key blanks equal to 20 percent of
the total number of file keys. Stamp each key with appropriate key control
symbol and "U.S. property - Do not duplicate." Do not place room number on
keys.

2.3.11 Door Bolts
ANSI/BHMA Al156.16. Provide dustproof strikes for bottom bolts, except for
doors having metal thresholds. Automatic latching flush bolts:
ANSI/BHMA Al56.3, Type 25.

2.3.12 Closers
ANSI/BHMA Al56.4, Series C02000, Grade 1, with PT 4C. Provide with
brackets, arms, mounting devices, fasteners, and other features necessary
for the particular application. Size closers in accordance with
manufacturer's recommendations, or provide multi-size closers, Sizes 1
through 6, and list sizes in the Hardware Schedule. Provide manufacturer's
10 year warranty. Closer shall be installed in the secure side.

2.3.12.1 Identification Marking
Engrave each closer with manufacturer's name or trademark, date of
manufacture, and manufacturer's size designation located to be visible
after installation.

2.3.13 Overhead Holders
ANSI/BHMA Al56.8.

2.3.14 Closer Holder-Release Devices
BHMA Al156.15.

2.3.15 Door Protection Plates
ANSI/BHMA Al56.6.

2.3.15.1 Sizes of Mop and Kick Plates

2 inch less than door width for single doors. Provide 10 inch kick
plates for flush doors.
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2.3.16 Door Stops and Silencers

ANSI/BHMA Al156.16. Silencers Type L03011. Provide three silencers for
each single door, two for each pair.

2.3.17 Thresholds

ANSI/BHMA A156.21. Use J35100, with vinyl or silicone rubber insert in
face of stop, for exterior doors opening out, unless specified otherwise.

2.3.18 Weather Stripping Gasketing
BHMA Al56.22. Provide the type and function designation where specified in
paragraph entitled "Hardware Schedule". Provide a set to include head and
jamb seals, sweep strips,. Air leakage of weather stripped doors not to
exceed 1.25 cubic feet per minute of air per square foot of door area when
tested in accordance with ASTM E283. Provide weather stripping with one of
the following:

2.3.18.1 Extruded Aluminum Retainers
Extruded aluminum retainers not less than 0.050 inch wall thickness with
vinyl, neoprene, silicone rubber, or polyurethane inserts. Provide clear
(natural) anodized aluminum.

2.3.18.2 Interlocking Type
Zinc or bronze not less than 0.018 inch thick.

2.3.18.3 Spring Tension Type
Spring bronze or stainless steel not less than 0.008 inch thick.

2.3.19 Rain Drips

Extruded aluminum, not less than 0.08 inch thick, clear anodized. Set
drips in sealant and fasten with stainless steel screws.

2.3.19.1 Door Rain Drips

Approximately 1-1/2 inch high by 5/8 inch projection. Align bottom with
bottom edge of door.

2.3.19.2 Overhead Rain Drips

Approximately 1-1/2 inch high by 2-1/2 inch projection, with length equal
to overall width of door frame. Align bottom with door frame rabbet.

2.3.20 Special Tools

Provide special tools, such as spanner and socket wrenches and dogging
keys, required to service and adjust hardware items.

2.4 FASTENERS
Provide fasteners of proper type, quality, size, quantity, and finish with
hardware. Provide stainless steel or nonferrous metal fasteners that are

exposed to weather. Provide fasteners of type necessary to accomplish a
permanent installation.
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2

.5 FINISHES

ANSI/BHMA Al56.18. 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 prime coat finish for surface door closers, and except BHMA
652 finish (satin chromium plated) for steel hinges. Provide hinges for
exterior doors in stainless steel with BHMA 630 finish or chromium plated
brass or bronze with BHMA 626 finish. Furnish exit devices in BHMA 626
finish in lieu of BHMA 630 finish except where BHMA 630 is specified under
paragraph entitled "Hardware Sets". Match exposed parts of concealed
closers to lock and door trim. Match hardware finish for aluminum doors to
the doors.

PART 3 EXECUTION

3

.1 INSTALLATION

Install hardware in accordance with manufacturers' printed installation
instructions. Fasten hardware to wood surfaces with full-threaded wood
screws or sheet metal screws. Provide machine screws set in expansion
shields for fastening hardware to solid concrete and masonry surfaces.
Provide toggle bolts where required for fastening to hollow core
construction. Provide through bolts where necessary for satisfactory
installation.

1.1 Weather Stripping Installation

Handle and install weather stripping to prevent damage. Provide full
contact, weather-tight seals. Operate doors without binding.

.1.1.1 Stop-Applied Weather Stripping

Fasten in place with color-matched sheet metal screws not more than 9 inch
on center after doors and frames have been finish painted.

.1.1.2 Interlocking Type Weather Stripping

Provide interlocking, self-adjusting type on heads and jambs and flexible
hook type at sills. Nail weather stripping to door 1 inch on center and to
heads and jambs at 4 inch on center

.1.1.3 Spring Tension Type Weather Stripping

Provide spring tension type on heads and jambs. Provide bronze nails with
bronze, stainless steel nails with stainless steel. Space nails not more
than 1-1/2 inch on center.

1.2 Threshold Installation

Extend thresholds the full width of the opening and notch end for jamb
stops. Set thresholds in a full bed of sealant and anchor to frame with
cadmium-plated, countersunk, steel screws.

.2 FIRE DOORS AND EXIT DOORS

Install hardware in accordance with NFPA 80 for fire doors, NFPA 101 for
exit doors.
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3.3 HARDWARE LOCATIONS
SDI/DOOR A250.8, unless indicated or specified otherwise.

a. Kick and Armor Plates: Push side of single-acting doors. Both sides
of double-acting doors.

b. Mop Plates: Bottom flush with bottom of door.
3.4 FIELD QUALITY CONTROL

After installation, protect hardware from paint, stains, blemishesg, 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, as directed, errors in cutting and fitting and damage
to adjoining work.

3.5 HARDWARE SETS

Hardware Set #1:
Quantity Item Description Finish
3 Hinges 4-1/2 x 4-1/2 Hagar BB1168 NRP 32D
1 Exit Device Von Duprin Hex Dogging 98/9947 26D
1 Parallel Closer LCN, 411 DEL SCUSH Alum
1 Kick Plate 10-inch x 34-inch Hagar 194Sx B4E|26D
1 Threshold By Door Manufacturer
1 Set Weather Stripping Hagar, 7268 Charcoal
1 Latch Protection Hagar 340D 32D
Plate

-- End of Section --
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SECTION 08 81 00

GLAZING
08/11

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 NATIONAL STANDARDS INSTITUTE (ANST)
ANSTI Z97.1 (2009; Errata 2010) Safety Glazing
Materials Used in Buildings - Safety
Performance Specifications and Methods of
Test
ASTM INTERNATIONAL (ASTM)

ASTM C1036 (2010; E 2012) Standard Specification for
Flat Glass

ASTM C1048 (2012; E 2012) Standard Specification for
Heat-Treated Flat Glass - Kind HS, Kind FT
Coated and Uncoated Glass

ASTM C1172 (2014) Standard Specification for
Laminated Architectural Flat Glass

ASTM C509 (2006; R 2011) Elastomeric Cellular
Preformed Gasket and Sealing Material

ASTM C864 (2005; R 2011) Dense Elastomeric
Compression Seal Gaskets, Setting Blocks,
and Spacers

ASTM €920 (2014a) Standard Specification for
Elastomeric Joint Sealants

ASTM D2287 (2012) Nonrigid Vinyl Chloride Polymer and
Copolymer Molding and Extrusion Compounds

ASTM D395 (2014) Standard Test Methods for Rubber
Property - Compression Set

ASTM E1300 (2012a; E 2012) Determining Load
Resistance of Glass in Buildings

ASTM E413 (2010) Rating Sound Insulation
ASTM E90 (2009) Standard Test Method for Laboratory

Measurement of Airborne Sound Transmission
Loss of Building Partitions and Elements
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GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (2004) Glazing Manual
GANA Sealant Manual (2008) Sealant Manual
GANA Standards Manual (2001) Tempering Division's Engineering

Standards Manual
INSULATING GLASS MANUFACTURERS ALLIANCE (IGMA)
IGMA TB-3001 (2001) Guidelines for Sloped Glazing
IGMA TM-3000 (1990; R 2004) North American Glazing
Guidelines for Sealed Insulating Glass

Units for Commercial & Residential Use

IGMA TR-1200 (1983; R 2007) Guidelines for Commercial
Insulating Glass Dimensional Tolerances

NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (2014) Procedure for Determining
Fenestration Product U-Factors

NFRC 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 Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Installation; G
Drawings showing complete details of the proposed setting
methods, mullion details, edge blocking, size of openings, frame
details, materials, and types and thickness of glass.
SD-03 Product Data
Insulating Glass; G

Exterior Glazing - performance documentation for all glass types

Glazing Accessories; G
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Manufacturer's descriptive product data, handling and storage
recommendations, installation instructions, and cleaning
instructions.

SD-04 Samples

Insulating Laminated Glass; G
Glazing Compound; G

Glazing Tape; G

Sealant; G

Two 12 by 12 inch samples insulated laminated glass units.
Three samples of each indicated material.

SD-07 Certificates
Insulating Laminated Glass; G

Certificates stating that the glass meets the specified
requirements. Labels or manufacturers marking affixed to the
glass will be accepted in lieu of certificates.

SD-08 Manufacturer's Instructions

Setting and Sealing Materials
Glass Setting

Submit glass manufacturer's recommendations for setting and
sealing materials and for installation of each type of glazing
material specified.

1.3 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.

1.4 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.

1.5 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.
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1.6 WARRANTY
1.6.1 Warranty for Insulating Laminated 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 10-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. In doors and sidelights, provide
safety glazing material conforming to 16 CFR 1201.

2.1.1 Clear Glass

Type I, Class 1 (clear), Quality g4 (A). Provide for glazing openings not
indicated or specified otherwise.

2.1.2 Laminated Glass

ASTM C1172, Kind LA fabricated from two nominal 1/4 inchpieces of Type I,
Class 1, Quality g4, flat tempered transparent glass conforming to

ASTM C1036. Flat glass must be laminated together with a minimum of 0.030
inchthick, clear polyvinyl butyral interlayer with a total nominal
thickness of 1/2 inch. Color must be clear.

2.1.3 Tempered Glass

ASTM C1048, Kind FT (fully tempered), Condition A (uncoated), Type I, Class
1 (transparent) , Quality g3, 1/4 inch thick, conforming to ASTM C1048 and
GANA Standards Manual. Color must be clear

2.2 INSULATING GLASS UNITS

Two panes of glass separated by a dehydrated 1/2 inch airspace, filled
with argon gas, and hermetically sealed. Non-residential glazed systems
(including frames and glass) must be certified by the National Fenestration
Rating Council with a whole-window Solar Heat Gain Coefficient (SHGC)
maximum of 0.37 determined according to NFRC 200 procedures and a U-factor
maximum of W29, S.26 Btu/hr-ft2-F in accordance with NFRC 100. Glazing
must meet or exceed a luminous efficacy of 1.0. Glazed panels must be
rated for not less than 42 Sound Transmission Class (STC), 34 OITC when
tested as a whole assembly as laminated and insulated glass when tested for
laboratory sound transmission loss according to ASTM E90 and determined by
ASTM E413. Dimensional tolerances must be as specified in IGMA TR-1200.
Spacer must be black, roll-formed, thermally broken aluminum, with bent or
tightly welded or keyed and sealed joints to completely seal the spacer
periphery and eliminate moisture and hydrocarbon vapor transmission into
airspace through the corners. Primary seal must be compressed
polyisobutylene and the secondary seal must be a specially formulated
silicone.
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2.1 Insulating Laminated Glass Schedule

Insulating Laminated Coated Glass shall be designed as follows:

1-5/16-inch (31.96mm) VE12M Insulating Laminated Coated.

Exterior Glass Ply: 1/4 inch (émm) Clear, Fully Tempered Kind FT.
Coating: VE-2M on #2 Surface.

Airspace: 1/2 inch (13.2mm) airspace. Finish: black painted.
Silicone: gray or black.

Interior Glass Ply 1: 1/4 inch (6émm) Clear Fully Tempered Kind FT.
Interlayer: .060 inch (1.52mm) PVB.

Interior Glass Ply 2: 1/4 inch (6émm) Clear Fully Tempered Kind FT.

QD0 QQQ oW

Performance Requirements.

Visible Light Transmittance: 67 percent.
Exterior (Vis-Out) Reflectance: 11 percent.
Winter U-Value: 0.29.

Summer U-Value: 0.26.

Shading Coefficient: 0.43.

Solar Heat Gain Coefficient: 0.37.

o Qoo

.3 SETTING AND SEALING MATERIALS

Provide as specified in the GANA Glazing Manual, IGMA TM-3000, IGMA TB-3001,
and manufacturer's recommendations, unless specified otherwise herein. Do
not use metal sash putty, nonskinning compounds, nonresilient preformed
sealers, or impregnated preformed gaskets. Materials exposed to view and
unpainted must be gray or neutral color.

.3.1 Putty and Glazing Compound

Provide glazing compound as recommended by manufacturer for face-glazing
metal sash. Putty must be linseed oil type. Do not use putty and glazing
compounds with insulating glass or laminated glass.

.3.2 Glazing Compound

Use for face glazing metal sash. Do not use with insulating glass units or
laminated glass.

.3.3 Sealants

Provide elastomeric sealants.

.3.3.1 Elastomeric Sealant

ASTM C920, Type S, Grade NS, Class 12.5, Use G. Use for channel or stop
glazing metal sash. Sealant must be chemically compatible with setting
blocks, edge blocks, and sealing tapes, with sealants used in manufacture
of insulating glass units. Color of sealant must be white. However any
non-concealed sealant, color shall match window frame.

.3.4 Joint Backer

Joint backer must have a diameter size at least 25 percent larger than

joint width; type and material as recommended in writing by glass and
sealant manufacturer.
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2

.3.5 Preformed Channels

Neoprene, vinyl, or rubber, as recommended by the glass manufacturer for
the particular condition.

.3.6 Sealing Tapes

Preformed, semisolid, PVC-based material of proper size and compressibility
for the particular condition, complying with ASTM D2287. Use only where
glazing rabbet is designed for tape and tape is recommended by the glass or
sealant manufacturer. Provide spacer shims for use with compressible
tapes. Tapes must be chemically compatible with the product being set.

.3.7 Setting Blocks and Edge Blocks

Closed-cell neoprene setting blocks must be dense extruded type conforming
to ASTM C509 and ASTM D395, Method B, Shore A durometer between 70 and 90.
Edge blocking must be Shore A durometer of 50 (plus or minus 5). Provide
silicone setting blocks when blocks are in contact with silicone sealant.
Profiles, lengths and locations must be as required and recommended in
writing by glass manufacturer. Block color must be black.

.3.8 Glazing Gaskets

Glazing gaskets must be extruded with continuous integral locking
projection designed to engage into metal glass holding members to provide a
watertight seal during dynamic loading, building movements and thermal
movements. Glazing gaskets for a single glazed opening must be continuous
one-piece units with factory-fabricated injection-molded corners free of
flashing and burrs. Glazing gaskets must be in lengths or units
recommended by manufacturer to ensure against pull-back at corners.

Provide glazing gasket profiles as recommended by the manufacturer for the
intended application.

.3.8.1 Fixed Glazing Gaskets

Fixed glazing gaskets must be closed-cell (sponge) smooth extruded
compression gaskets of cured elastomeric virgin neoprene compounds
conforming to ASTM C509, Type 2, Option 1.

.3.8.2 Wedge Glazing Gaskets

Wedge glazing gaskets must be high-quality extrusions of cured elastomeric
virgin neoprene compounds, ozone resistant, conforming to ASTM C864, Option
1, Shore A durometer between 65 and 75.

.3.8.3 Aluminum Framing Glazing Gaskets

Glazing gaskets for aluminum framing must be permanent, elastic,
non-shrinking, non-migrating, watertight and weathertight.

.3.9 Accessories

Provide as required for a complete installation, including glazing points,
clips, shims, angles, beads, and spacer strips. Provide noncorroding metal
accessories. Provide primer-sealers and cleaners as recommended by the
glass and sealant manufacturers.
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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

Preparation, unless otherwise specified or approved, must conform to
applicable recommendations in the GANA Glazing Manual, GANA Sealant Manual,
IGMA TB-3001, IGMA TM-3000, and manufacturer's recommendations. Determine
the sizes to provide the required edge clearances by measuring the actual
opening to receive the glass. Leave labels in place until the installation
ig approved, except remove applied labelgs on heat-absorbing glass and on
insulating glass units as soon as glass is installed.

3.2 GLASS SETTING

Shop glaze or field glaze items to be glazed using glass of the quality and
thickness specified. Glazing, unless otherwise specified or approved, must
conform to applicable recommendations in the GANA Glazing Manual,

GANA Sealant Manual, IGMA TB-3001, IGMA TM-3000, and manufacturer's
recommendations. Aluminum windows may be glazed in conformance with one of
the glazing methods described in the standards under which they are
produced, except that face puttying with no bedding will not be permitted.
Handle and install glazing materials in accordance with manufacturer's
instructions. Use beads or stops which are furnished with items to be
glazed to secure the glass in place. Verify products are properly
installed, connected, and adjusted.

3.2.1 Sheet Glass
Cut and set with the visible lines or waves horizontal.

3.2.2 Insulating Laminated Glass Units
Do not grind, nip, or cut edges or corners of units after the units have
left the factory. Springing, forcing, or twisting of units during setting
will not be permitted. Handle units so as not to strike frames or other
objects. Installation must conform to applicable recommendations of
IGMA TB-3001 and IGMA TM-3000.

3.2.3 Installation of Laminated Glass

Sashes which are to receive laminated glass must be weeped to the outside
to allow water drainage into the channel.

3.3 CLEANING
Clean glass surfaces and remove labels, paint spots, putty, and other
defacement as required to prevent staining. Glass must be clean at the
time the work is accepted.

3.4 PROTECTION
Protect glass work immediately after installation. Identify glazed
openings with suitable warning tapes, cloth or paper flags, attached with

non-staining adhesives. Protect reflective glass with a protective
material to eliminate any contamination of the reflective coating. Place
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protective material far enough away from the coated glass to allow air to
circulate to reduce heat buildup and moisture accumulation on the glass.

Upon removal, separate protective materials for reuse or recycling.

and replace glass units which are broken, chipped, cracked, abraded,
otherwise damaged during construction activities with new units.

Remove
or

-- 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 2016 (2016) Documentation of the Threshold
Limit Values and Biological Exposure
Indices, 7th Ed-2016 Supplements
ASME INTERNATIONAL (ASME)

ASME Al3.1 (2007; R 2013) Scheme for the
Identification of Piping Systems

ASTM INTERNATIONAL (ASTM)

ASTM D4263 (1983; R 2012) Indicating Moisture in
Concrete by the Plastic Sheet Method

ASTM D4444 (2013) Use and Calibration of Hand-Held
Moisture Meters

ASTM D523 (2008) Standard Test Method for Specular
Gloss
ASTM D6386 (2010) Standard Practice for Preparation

of Zinc (Hot-Dip Galvanized) Coated Iron
and Steel Product and Hardware Surfaces
for Painting

ASTM F1869 (2011) Measuring Moisture Vapor Emission
Rate of Concrete Subfloor Using Anhydrous

Calcium Chloride

MASTER PAINTERS INSTITUTE (MPI)

MPI 10 (Oct 2009) Exterior Latex, Flat, MPI Gloss
Level 1

MPI 101 (Oct 2009) Epoxy Anti-Corrosive Metal
Primer

MPI 107 (Oct 2009) Rust Inhibitive Primer

(Water-Based)

MPI 108 (Oct 2009) High Build Epoxy Coating, Low
Gloss
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MPI 11 (Oct 2009) Exterior Latex, Semi-Gloss, MPI
Gloss Level 5

MPI 138 (Oct 2009) Interior High Performance
Latex, MPI Gloss Level 2

MPI 139 (Oct 2009) Interior High Performance
Latex, MPI Gloss Level 3

MPI 141 (Oct 2009) Interior High Performance Latex
MPI Gloss Level 5

MPI 163 (Oct 2009) Exterior W.B. Light Industrial
Coating, Semi-Gloss, MPI Gloss Level 5

MPI 4 (Oct 2009) Interior/Exterior Latex Block
Filler

MPI 42 (Oct 2009) Latex Stucco and Masonry
Textured Coating

MPI 50 (Oct 2009) Interior Latex Primer Sealer

MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal
Primer

MPI 95 (Oct 2009) Quick Drying Primer for Aluminum

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)
SCS SP-01 (2000) Environmentally Preferable Product

Specification for Architectural and
Anti-Corrosive Paints

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1 (2000; E 2004) Shop, Field, and
Maintenance Painting of Steel

SSPC PA Guide 3 (1982; E 1995) A Guide to Safety in Paint
Application

SSPC SP 1 (1982; E 2004) Solvent Cleaning

SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning

SSPC SP 12/NACE No.5 (2002) Surface Preparation and Cleaning of
Metals by Waterjetting Prior to Recoating

SSPC SP 2 (1982; E 2000; E 2004) Hand Tool Cleaning

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010;

Changes 4-6 2011; Change 7 2012) Safety
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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 (Rev D; Notice 1) Material Safety Data,
Transportation Data and Disposal Data for
Hazardous Materials Furnished to
Government Activities

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED NC (2009) Leadership in Energy and
Environmental Design(tm) New Construction
Rating System

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.1000 Air Contaminants
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. The following shall be submitted 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. All coats on
a particular substrate must be from a single manufacturer. No variation
from the MPI Approved Products List is acceptable.

Samples of gspecified materials may be taken and tested for compliance with
specification requirements.

In keeping with the intent of Executive Order 13101, "Greening the
Government through Waste Prevention, Recycling, and Federal Acquisition",
products certified by SCS as meeting SCS SP-01 shall be given preferential
consideration over registered products. Products that are registered shall
be given preferential consideration over products not carrying any EPP
designation.

SD-02 Shop Drawings

Piping identification
Submit color stencil codes

SD-03 Product Data
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Materials; (LEED NC)

Submit documentation indicating percentage of post-industrial
and post-consumer recycled content per unit of product. Indicate
relative dollar value of recycled content products to total dollar

value of products included in project.

Coating; G
Manufacturer's Technical Data Sheets

Indicate VOC content.

SD-04 Samples
Special Color Samples for review by SHPO; G

Submit manufacturer's samples of paint colors. Cross reference
color samples to color scheme as indicated.

SD-07 Certificates

Applicator's qualifications

SD-08 Manufacturer's Instructions
Application instructions
Detailed mixing instructions, minimum and maximum application
temperature and humidity, potlife, and curing and drying times
between coats.
Manufacturer's Safety Data Sheets
Submit manufacturer's Safety Data Sheets for coatings, solvents,
and other potentially hazardous materials, as defined in
FED-STD-313.
SD-10 Operation and Maintenance Data

Coating

Preprinted cleaning and maintenance instructions for all coating
systems shall be provided.

SD-11 Closeout Submittals
LEED documentation relative to low emitting materials credit in

accordance with LEED Reference Guide. Include in LEED
Documentation Notebook.

1.3 APPLICATOR'S QUALIFICATIONS
1.3.1 Contractor Qualification

Contracting Officer will send the Applicator's Qualifications to SHPO
office for review and approval. Applicator shall provide names of projects
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of historical significance which were performed in the past 5 years.
Include procedures taken on those projects to assure the items were
prepared and painted in accordance with requirements of the agency managing
the project.
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 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:

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

1.3.2 Coating Qualifications

Submit written evidence that the coating products used on the
SHPO-identified items of this project meet the requirements of that office.
Color samples shall be provided to the SHPO office for approval prior to
start of the Work of this Section.

1.3.3 Application Instructions

Provide manufacturer's written application instructions.

1.4 REGULATORY REQUIREMENTS

1.4.1 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 jurisdiction.
Notify Contracting Officer of any paint specified herein which fails to
conform.

1.4.2 Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of
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nonvolatile content.
1.4.3 Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.
1.4.4 Asbestos Content

Materials shall not contain asbestos.
1.4.5 Mercury Content

Materials shall not contain mercury or mercury compounds.
1.4.6 Silica

Abrasive blast media shall not contain free crystalline silica.
1.4.7 Human Carcinogens

Materials shall not contain ACGIH 2016 confirmed human carcinogens (Al) or
suspected human carcinogens (A2).

1.5 PACKAGING, LABELING, AND STORAGE

Paints shall be 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. Pigmented
paints shall be furnished in containers not larger than 5 gallons. Paints
and thinners shall be stored 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. Do not store paint, polyurethane,
varnish, or wood stain products with materials that have a high capacity to
adsorb VOC emissions. Do not store paint, polyurethane, varnish, or wood
stain products in occupied spaces.

1.6 SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance
with the following:

Work shall comply with applicable Federal, State, and local laws and
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity
Hazard Analysis as specified in Section 01 35 26 GOVERNMENT SAFETY
REQUIREMENTS and in Appendix A of EM 385-1-1. The Activity Hazard Analysis
shall include analyses of the potential impact of painting operations on
painting personnel and on others involved in and adjacent to the work zone.
1.6.1 Safety Methods Used During Coating Application
Comply with the requirements of SSPC PA Guide 3.
1.6.2 Toxic Materials
To protect personnel from overexposure to toxic materials, conform to the

most stringent guidance of:
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a. The applicable manufacturer's Safety Data Sheets (SDS) or local
regulation.

b. 29 CFR 1910.1000.

c. ACGIH 2016, Threshold Limit Values.

1.7 ENVIRONMENTAL CONDITIONS

Comply, at minimum, with manufacturer recommendations for space ventilation

during and after installation. Isolate area of application from rest of

building when applying high-emission paints or coatings.
1.7.1 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.
Under no circumstances shall application conditions exceed manufacturer
recommendations.

1.7.2 Post-Application

Vacate space for as long as possible after application. Wait a minimum of

48 hours before occupying freshly painted rooms. Maintain one of the

following ventilation conditions during the curing period, or for 72 hours

after application:

a. Supply 100 percent outside air 24 hours a day.

b. Supply airflow at a rate of 6 air changes per hour, when outside
temperatures are between 55 degrees F and 85 degrees F and humidity is

between 30 percent and 60 percent.

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipulated above.

1.8 SUSTAINABLE DESIGN REQUIREMENTS
1.9 LOCATION AND SURFACE TYPE TO BE PAINTED
1.9.1 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.
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1.9.1.1 Exterior Painting
Includes new surfaces, existing coated surfaces, and existing uncoated
surfaces, of the building and appurtenances. Also included are existing
coated surfaces made bare by cleaning operations.
1.9.1.2 Interior Painting
Includes new surfaces, existing uncoated 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.
1.9.2 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.

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.
1.9.3 Mechanical and Electrical Painting
Includes field coating of interior new and existing surfaces.

a. Where a space or surface is indicated to be painted, include the
following items unless indicated otherwise.

(1) Exposed piping, conduit, and ductwork;
(2) Supports, hangers, air grilles, and registers;
(3) Miscellaneous metalwork and insulation coverings.
b. Do not paint the following, unless indicated otherwise:
(1) New zinc-coated, aluminum, and copper surfaces under insulation
(2) New aluminum jacket on piping

(3) New interior ferrous piping under insulation.
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1.9.3.1 Fire Extinguishing Sprinkler Systems

Clean, pretreat, prime, and paint new fire extinguishing sprinkler systems
including valves, piping, conduit, hangers, supports, miscellaneous
metalwork, and accessories. Apply coatings to clean, dry surfaces, using
clean brushes. Clean the surfaces to remove dust, dirt, rust, and loose
mill scale. Immediately after cleaning, provide the metal surfaces with
one coat primer per schedules. Shield sprinkler heads with protective
covering while painting is in progress. Upon completion of painting,
remove protective covering from sprinkler heads. Remove sprinkler heads
which have been painted and replace with new sprinkler heads. Provide
primed surfaces with the following:

a. Piping in Unfinished Areas: Provide primed surfaces with one coat of
red alkyd gloss enamel applied to a minimum dry film thickness of 1.0
mil in attic spaces, spaces above suspended ceilings, crawl spaces,
pipe chases, mechanical equipment room, and spaces where walls or
ceiling are not painted or not constructed of a prefinished material.
In lieu of red enamel finish coat, provide piping with 2 inch wide red
enamel bands or self-adhering red plastic bands spaced at maximum of 20
foot intervals.

b. Piping in Finished Areas: Provide primed surfaces with two coats of
paint to match adjacent surfaces, except provide valves and operating
accessories with one coat of red alkyd gloss enamel applied to a
minimum dry film thickness of 1.0 mil. Provide piping with 2 inch
wide red enamel bands or self-adhering red plastic bands spaced at
maximum of 20 foot intervals throughout the piping systems.

1.9.4 Definitions and Abbreviations
1.9.4.1 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.

1.9.4.2 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 shall only be accomplished by MPI testing lab.

1.9.4.3 Coating

A film or thin layer applied to a base material called a substrate. A
coating may be a metal, alloy, paint, or solid/ligquid suspensions on
various substrates (metals, plastics, wood, paper, leather, cloth, etc.).
They may be applied by electrolysis, vapor 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.

SECTION 09 90 00 Page 9



HANGAR 111 - HANGAR DOORS REPLACEMENT FINAL SUBMISSION
PATUXENT NAVAL AIR STATION, MD 24 AUGUST 2016

1.

9.4.4 DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or
coating.

1.9.4.5 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.

1.9.4.6 EPP
Environmentally Preferred Products, a standard for determining
environmental preferability in support of Executive Order 13101.

1.9.4.7 EXT
MPI short term designation for an exterior coating system.

1.9.4.8 INT
MPI short term designation for an interior coating system.

1.9.4.9 micron / microns
The metric measurement for 0.001 mm or one/one-thousandth of a millimeter.

1.9.4.10 mil / mils
The English measurement for 0.001 in or one/one-thousandth of an inch,
equal to 25.4 microns or 0.0254 mm.

1.9.4.11 mm
The metric measurement for millimeter, 0.001 meter or one/one-thousandth of
a meter.

1.9.4.12 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 G6.
Gloss levels are defined by MPI as follows:

Gloss Description Units Units

Level at 60 degrees at 85 degrees

Gl Matte or Flat 0 to 5 10 max

G2 Velvet 0 to 10 10 to 35

G3 Eggshell 10 to 25 10 to 35

G4 Satin 20 to 35 35 min

G5 Semi-Gloss 35 to 70

G6 Gloss 70 to 85

G7 High Gloss
Gloss is tested in accordance with ASTM D523. Historically, the Government
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has used Flat (Gl / G2), Eggshell (G3), Semi-Gloss (G5), and Gloss (G6).
1.9.4.13 MPI System Number

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.

1.9.4.14 Paint
See Coating definition.
1.9.4.15 REX

MPI short term designation for an exterior coating system used in
repainting projects or over existing coating systems.

1.9.4.16 RIN

MPI short term designation for an interior coating system used in
repainting projects or over existing coating systems.

PART 2 PRODUCTS
2.1 MATERIALS

Conform to the coating specifications and standards referenced in PART 3.
Submit manufacturer's technical data sheets for specified coatings and
solvents. Comply with applicable regulations regarding toxic and hazardous
materials.

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,
and other such items not to be coated that are in contact with surfaces to
be coated. Following completion of painting, workmen skilled in the trades
involved shall reinstall removed items. Restore surfaces contaminated by
coating materials, to original condition and repair damaged items.

3.2 SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, and other foreign
matter and substances deleterious to coating performance as specified for
each substrate before application of paint or surface treatments. 0il and
grease shall be removed prior to mechanical cleaning. Cleaning shall be
programmed so that dust and other contaminants will not fall on wet, newly
painted surfaces. Exposed ferrous metals such as nail heads on or in
contact with surfaces to be painted with water-thinned paints, shall be
spot-primed with a suitable corrosion-inhibitive primer capable of
preventing flash rusting and compatible with the coating specified for the
adjacent areas.
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3

.3

.3

.1

PREPARATION OF METAL SURFACES
Existing and New Ferrous Surfaces

Ferrous Surfaces including Shop-coated Surfaces and Small Areas That
Contain Rust, Mill Scale and Other Foreign Substances: Solvent clean or
detergent wash in accordance with SSPC SP 1 to remove oil and grease.

Where shop coat is missing or damaged, clean according to SSPC SP 2,
SSPC SP 3, SSPC SP 6/NACE No.3, or SSPC SP 10/NACE No. 2. ;
Shop-coated ferrous surfaces shall be protected from corrosion by
treating and touching up corroded areas immediately upon detection.

Galvanized Surfaces

New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidation
Products: Clean with solvent, steam, or non-alkaline detergent
solution in accordance with SSPC SP 1. If the galvanized metal has
been passivated or stabilized, the coating shall be completely removed
by brush-off abrasive blast. New galvanized steel to be coated shall
not be "passivated" or "stabilized" If the absence of hexavalent stain
inhibitors is not documented, test as described in ASTM D6386, Appendix
X2, and remove by one of the methods described therein.

Galvanized with Slight Coating Deterioration or with Little or No
Rusting: Water jetting to SSPC SP 12/NACE No.5 WJ3 to remove loose
coating from surfaces with less than 20 percent coating deterioration
and no blistering, peeling, or cracking. Use inhibitor as recommended
by the coating manufacturer to prevent rusting.

PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE
Concrete and Masonry

Curing: Concrete, stucco and masonry surfaces shall be allowed to cure
at least 30 days before painting, except concrete slab on grade, which
shall be allowed to cure 90 days before painting.

Surface Cleaning: Remove the following deleterious substances.

(1) Dirt, Chalking, Grease, and 0il: Wash new and existing uncoated
surfaces with a solution composed of 1/2 cup trisodium phosphate,
1/4 cuphousehold detergent, and 4 quarts of warm water. Then
rinse thoroughly with fresh water. Wash existing coated surfaces
with a suitable detergent and rinse thoroughly. For large areas,
water blasting may be used.

(2) Fungus and Mold: Wash , existing coated, and existing uncoated
surfaces with a solution composed of 1/2 cup trisodium phosphate,
1/4 cup household detergent, 1 quart 5 percent sodium hypochlorite
solution and 3 quarts of warm water. Rinse thoroughly with fresh

water.
(3) Paint and Loose Particles: Remove by wire brushing.
(4) Efflorescence: Remove by scraping or wire brushing followed by

washing with a 5 to 10 percent by weight aqueous solution of
hydrochloric (muriatic) acid. Do not allow acid to remain on the
surface for more than five minutes before rinsing with fresh
water. Do not acid clean more than 4 square feet of surface, per
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3.5

3.5.1

workman, at one time.

(5) Removal of Existing Coatings: For surfaces to receive textured
coating MPI 42, remove existing coatings including soundly adhered
coatings if recommended by textured coating manufacturer.

Cosmetic Repair of Minor Defects: Repair or fill mortar joints and
minor defects, including but not limited to spalls, in accordance with
manufacturer's recommendations and prior to coating application.

Allowable Moisture Content: Latex coatings may be applied to damp
surfaces, but not to surfaces with droplets of water. Do not apply
epoxies to damp vertical surfaces as determined by ASTM D4263 or
horizontal surfaces that exceed 3 1lbs of moisture per 1000 square feet
in 24 hours as determined by ASTM F1869. 1In all cases follow
manufacturers recommendations. Allow surfaces to cure a minimum of 30
days before painting.

Gypsum Board, Plaster, and Stucco

Surface Cleaning: Plaster and stucco shall be clean and free from
loose matter; gypsum board shall be 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.

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.

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. New plaster to
be coated shall have 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.

PREPARATION OF WOOD AND PLYWOOD SURFACES

New , Existing Uncoated, and Existing Coated Plywood and Wood

Surfaces, Except Floors:

a.

Wood surfaces shall be cleaned of foreign matter.

Surface Cleaning: Surfaces shall be free from dust and other
deleterious substances and in a condition approved by the Contracting
Officer prior to receiving paint or other finish. Do not use water to
clean uncoated wood. Scrape to remove loose coatings. Lightly sand to
roughen the entire area of previously enamel-coated wood surfaces.

Removal of Fungus and Mold: Wash existing coated surfaces with a
solution composed of 3 ounces (2/3 cup) trisodium phosphate, 1 ounce
(1/3 cup) household detergent, 1 quart 5 percent sodium hypochlorite
solution and 3 quarts of warm water. Rinse thoroughly with fresh water.

Moisture content of the wood shall not exceed 12 percent as measured by

a moisture meter in accordance with ASTM D4444, Method A, unless
otherwise authorized.
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d. Wood surfaces adjacent to surfaces to receive water-thinned paints
shall be primed and/or touched up before applying water-thinned paints.

e. Cracks and Nailheads: Set and putty stop nailheads and putty cracks
after the prime coat has dried.

f. Cosmetic Repair of Minor Defects:

(1) Knots and Resinous Wood : Prior to application of coating, cover
knots and stains with two or more coats of 3-pound-cut shellac
varnish, plasticized with 5 ounces of castor oil per gallon.
Scrape away existing coatings from knotty areas, and sand before
treating. Prime before applying any putty over shellacked area.

(2) Open Joints and Other Openings: Fill with whiting putty, linseed
oil putty. Sand smooth after putty has dried.

(3) Checking: Where checking of the wood is present, sand the
surface, wipe and apply a coat of pigmented orange shellac. Allow
to dry before paint is applied.

3.5.2 Interior Wood Surfaces, Stain Finish

Interior wood surfaces to receive stain shall be sanded. Oak and other
open-grain wood to receive stain shall be given a coat of wood filler not
less than 8 hours before the application of stain; excess filler shall be
removed and the surface sanded smooth.

3.6 APPLICATION
3.6.1 Coating Application

Painting practices shall 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 shall show no signs of deterioration.
Uniform suspension of pigments shall be maintained 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. Rollers for applying paints and enamels shall be
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.

Paints, except water-thinned types, shall be applied only to surfaces that
are completely free of moisture as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces.
Special attention shall be given to insure that all edges, corners,
crevices, welds, and rivets receive a film thickness equal to that of
adjacent painted surfaces.

Each coat of paint shall be applied so dry film shall be of uniform
thickness and free from runs, drops, ridges, waves, pinholes or other
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voidg, laps, brush marks, and variations in color, texture, and finish.
Hiding shall be complete.

Touch up damaged coatings before applying subsequent coats. Interior areas
shall be broom clean and dust free before and during the application of
coating material.

Apply paint to new fire extinguishing sprinkler systems including valves,
piping, conduit, hangers, supports, miscellaneous metal work, and
accessories. Shield sprinkler heads with protective coverings while
painting is in progress. Remove sprinkler heads which have been painted
and replace with new sprinkler heads. For piping in unfinished spaces,
provide primed surfaces with one coat of red alkyd gloss enamel to a
minimum dry film thickness of 1.0 mil. Unfinished spaces include attic
spaces, spaces above suspended ceilings, crawl spaces, pipe chases,
mechanical equipment room, and space where walls or ceiling are not painted
or not constructed of a prefinished material. For piping in finished
areas, provide prime surfaces with two coats of paint to match adjacent
surfaces, except provide valves and operating accessories with one coat of
red alkyd gloss enamel. Upon completion of painting, remove protective
covering from sprinkler heads.

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. Each coat shall cover surface of preceding coat
or surface completely, and there shall be a 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.

3.6.2 Coating Systems

a. Systems by Substrates: Apply coatings that conform to the respective
specifications listed in the following Tables:

Table

Division 3. Exterior Concrete Paint Table

Division 4. Exterior Concrete Masonry Units Paint Table
Division 5. Exterior Metal, Ferrous and Non-Ferrous Paint Table
Division 3. Interior Concrete Paint Table

Division 4. Interior Concrete Masonry Units Paint Table
Division 5. Interior Metal, Ferrous and Non-Ferrous Paint Table
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Table
Division 9: Interior Plaster, Gypsum Board, Textured Surfaces
Paint Table

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
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.

3.7 COATING SYSTEMS FOR METAL

Apply coatings of Tables in Division 5 for Exterior and Interior.

a. Apply specified ferrous metal primer on the same day that surface is
cleaned, to surfaces that meet all specified surface preparation

requirements at time of application.

b. Inaccessible Surfaces: Prior to erection, use one coat of specified
primer on metal surfaces that will be inaccessible after erection.

c. Shop-primed Surfaces: Touch up exposed substrates and damaged coatings
to protect from rusting prior to applying field primer.

d. Surface Previously Coated with Epoxy or Urethane: Apply MPI 101, 1.5
mils DFT immediately prior to application of epoxy or urethane coatings.

e. Pipes and Tubing: The semitransparent film applied to some pipes and
tubing at the mill is not to be considered a shop coat, but shall be
overcoated with the specified ferrous-metal primer prior to application
of finish coats.

f. Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces.
On surfaces to be coated with water thinned coatings, spot prime
exposed nails and other ferrous metal with latex primer MPI 107.

3.8 COATING SYSTEMS FOR CONCRETE AND CEMENTITIOUS SUBSTRATES

Apply coatings of Tables in Division 3, 4 and 9 for Exterior and Interior.
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3.

9 COATING SYSTEMS FOR WOOD AND PLYWOOD

a. Apply coatings of Tables in Division 6 for Exterior and Interior.

b. Prior to erection, apply two coats of specified primer to treat and
prime wood and plywood surfaces which will be inaccessible after

erection.

c. Apply stains in accordance with manufacturer's printed instructions.

.10 PIPING IDENTIFICATION

Piping Identification, Including Surfaces In Concealed Spaces: Provide in
accordance with ASME Al13.1. Place stenciling in clearly visible
locations. On piping not covered by ASME Al3.1, stencil approved names or
code letters, in letters a minimum of 1/2 inch high for piping and a
minimum of 2 inches high elsewhere. Stencil arrow-shaped markings on
piping to indicate direction of flow using black stencil paint.

.11 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.

.12 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.

.13 PAINT TABLES

All DFT's are minimum values. Use only materials with a GPS green check
mark having a minimum MPI "Environmentally Friendly" 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/Product IdxByMPInum.asp.

.13.1 EXTERIOR PAINT TABLES

DIVISION 3: EXTERIOR CONCRETE PAINT TABLE

New and uncoated existing and existing, previously painted concrete;
vertical surfaces, including undersides of balconies and soffits but
excluding tops of slabs:

1. Latex

New; MPI EXT 3.1A-G2 (Flat) / Existing; MPI REX 3.1A-G2 (Flat)
Primer: Intermediate: Topcoat:

MPT 10 MPT 10 MPT 10

System DFT: 3.5 mils
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DIVISION 3: EXTERIOR CONCRETE PAINT TABLE

New; MPI EXT 3.1A-G5 (Semigloss) / Existing; MPI EXT 3.1A-G5 (Semigloss)

Primer: Intermediate: Topcoat:

MPI 11 MPI 11 MPI 11

System DFT: 3.5 mils
Primer as recommended by manufacturer. Topcoat: Coating to match adjacent
surfaces.

DIVISION 5: EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE

STEEL / FERROUS SURFACES

A.

New and existing steel blast cleaned to SSPC SP 10/NACE No. 2:

Waterborne Light Industrial
MPI EXT 5.1R-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPI 101 MPI 108 MPI 163
System DFT: 8.5 mils

EXTERIOR GALVANIZED SURFACES

A.

New Galvanized surfaces: Including hangar doors, vertical 1lift doors,

personnel doors, and frames.

1.

Ultra Spec High Performance D.T.M. Acrylic Semi-Gloss
MPI EXT 5.3J-G5 (Semigloss)- Self Priming

Primer: Intermediate: Topcoat:

MPI 114 MPI 114 MPI 114

System DFT: Minimum 5.0 mils Wet; 2.3 mils Dry film thickness.

Galvanized surfaces with slight coating deterioration; little or no
rusting:

Ultra Spec High Performance D.T.M. Acrylic Semi-Gloss

MPI EXT 5.3J-G5 (Semigloss) - Self Priming
Primer: Intermediate: Topcoat:
MPI 114 MPI 114 MPI 114

System DFT: Minimum 5.0 mils Wet; 2.3 mils Dry film thickness.

3.13.2 INTERIOR PAINT TABLES

DIVISION 3: INTERIOR CONCRETE PAINT TABLE

A.

New and uncoated existing and Existing, previously painted Concrete,

vertical surfaces, not specified otherwise:

1.

High Performance Architectural Latex
New; MPI INT 3.1C-G2 (Flat) / Existing; MPI RIN 3.1J-G2 (Flat)

Primer: Intermediate: Topcoat:
MPT 50 MPT 138 MPT 138
System DFT: 4 mils
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DIVISION 3: INTERIOR CONCRETE PAINT TABLE
New; MPI INT 3.1C-G3 (Eggshell) / Existing; MPI RIN 3.1J-G3 (Eggshell)

Primer: Intermediate: Topcoat:
MPI 50 MPI 139 MPI 139
System DFT: 4 mils

FINAL SUBMISSION
24 AUGUST 2016

New; MPI INT 3.1C-G5 (Semigloss) / Existing; MPI RIN 3.1J-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPT 50 MPT 141 MPT 141
System DFT: 4 mils

DIVISION 4: INTERIOR CONCRETE MASONRY UNITS PAINT TABLE

New and uncoated Existing Concrete masonry:

High Performance Architectural Latex
MPI INT 4.2D-G2 (Flat)

Filler Primer: Intermediate:
MPI 4 N/A MPI 138
System DFT: 11 mils

MPI INT 4.2D-G3 (Eggshell)

Filler Primer: Intermediate:
MPI 4 N/A MPI 139
System DFT: 11 mils

MPI INT 4.2D-G5 (Semigloss)

Filler Primer: Intermediate:
MPI 4 N/A MPI 141
System DFT: 11 mils

Fill all holes in masonry surface

Topcoat:
MPI 138

Topcoat:
MPI 139

Topcoat:
MPI 141

DIVISION 5: INTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE

INTERIOR STEEL / FERROUS SURFACES

A.

1.

New Galvanized surfaces: Including hangar doors, vertical 1lift doors,
personnel doors, and frames.

Ultra Spec High Performance D.T.M. Acrylic Semi-Gloss

MPI EXT 5.30-G5 (Semigloss) - Self Priming
Primer: Intermediate: Topcoat:
MPI 141 MPI 141 MPI 141

System DFT: Minimum 5.0 mils Wet; 2.3 mils Dry film thickness.

Galvanized surfaces with slight coating deterioration;
rusting:

Ultra Spec High Performance D.T.M. Acrylic Semi-Gloss

MPI EXT 5.30-G5 (Semigloss) - Self Priming
Primer: Intermediate: Topcoat:
MPT 141 MPT 141 MPT 141

little or no

System DFT: Minimum 5.0 mils Wet; 2.3 mils Dry film thickness.
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INTERIOR STEEL / FERROUS SURFACES

C. Metal, Mechanical, Electrical, Fire extinguishing sprinkler systems
including wvalves, conduit, hangers, supports, Surfaces adjacent to painted
surfaces (Match surrounding finish),and miscellaneous metal items not
otherwise specified except floors, hot metal surfaces, and new prefinished
equipment:

1. High Performance Architectural
Acrylic:

MPI INT 5.1R-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPTI 79 MPT 141 MPT 141
System DFT: 5 mils

D. Miscellaneous non-ferrous metal items not otherwise specified except
floors, hot metal surfaces, and new prefinished equipment. Match
surrounding finish:

1. High Performance Architectural Latex

MPI INT 5.4F-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPI 95 MPT 141 MPT 141
System DFT: 5 mils

DIVISION 9: INTERIOR GYPSUM BOARD PAINT TABLE
A. New Wallboard not otherwise specified:
1. High Performance Architectural Latex - High Traffic Areas

New; MPI INT 9.2B-G2 (Flat) / Existing; MPI RIN 9.2B-G2 (Flat) Low VOC

Primer: Intermediate: Topcoat:
MPT 50 MPT 138 MPT 138
System DFT: 4 mils

New; MPI INT 9.2B-G3 (Eggshell) / Existing; MPI RIN 9.2B-G3 (Eggshell)
Low VOC

Primer: Intermediate: Topcoat:
MPT 50 MPT 139 MPT 139
System DFT: 4 mils

-- End of Section --
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SECTION 23 83 13

SNOW MELTING ELECTRIC HEATING CABLES
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.
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
IEEE 515 (2011) Standard for the Testing, Design,
Installation, and Maintenance of
Electrical Resistance Heat Tracing for

Industrial Applications

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2
2013; Errata 2 2013) National Electrical
Code

UNDERWRITERS LABORATORIES (UL)

UL 1673 (2010) Standard for Electric Space Heating
Cables
UL 515 (2015) Standard for Electrical Resistance

Trace Heating for Commercial Applications
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
Shop Drawings
SD-03 Product Data
Heating Cable
Controls
Accessories
Heating Mats
SD-06 Test Reports

Insulation Resistance (IR) Or "Megger" Test

SD-07 Certificates
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1.

1

1.

Manufacturer Qualifications
SD-10 Operation and Maintenance Data
Operation And Maintenance Data
3 QUALITY ASSURANCE

Specification paragraph text.

.3.1 Manufacturer Qualifications

Minimum 10 years of experience in design, engineering, manufacture and
support of specified system and components.

3.2 Product Requirements

All snow melting equipment furnished under this section shall be supplied
by a single manufacturer. UL Listed Mineral Insulated (MI) snow melting
cables.

Snow Melting Mats shall be identified as being suitable for the chemical,
thermal, and physical environment, and installed per manufacturer's
drawings and instructions.

Automatic snow melting control with continuous monitoring of ambient
temperature, slab temperature, and slab moisture.

Mineral Insulated (MI) snow melting cable shall be factory assembled,
immersed in water for a minimum of 12 hours, and then tested for insulation
resistance, high potential breakdown, and continuity before leaving the
factory.

.3.3 Shop Drawings

Provide Shop Drawings showing location of cables, mats, and electrical
connection to power source.

.3.4 Regulatory Requirements

Snow and ice melting system shall comply with the requirements of

UFC 4-211-01N and NFPA 70. Snow melting cables/mats for installation in
concrete, asphalt, or under pavers shall be Listed to UL 1673, UL 515,and
IEEE 515.

.4 COORDINATION

Coordinate installation of heating cable with Electrical Contractor,
Concrete, Asphalt or Paving Contractor, Door installation Contractor, and
General Contractor.

Coordinate installation of heating cable with installation of concrete
framework, door wheel tracks, and concrete placement.

.5 WARRANTY

Manufacturer's standard warranty for equipment and controls for a two year
period.
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PART 2 PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
There are two applications where "snow melting" systems are being installed
for this project. The wheel tracks of the sliding Hangar doors shall be
provided with heating cables run alongside of the in grade wheel tracks to
prevent ice forming within that assembly. The second application is to
melt snow and prevent icing within 5 feet of the sliding door sectional
panels. iSnow Melting Installation systems will operate to automatically,
when conditions exist, when the temperature is 25 degrees F and below..

2.2 HEATING CABLE
Mineral Insulated (MI) Heating Cable:

a. UL Listed Mineral Insulated (MI), seamless sheathed, series
resistance heating cable.

b. MI heating cable construction shall consist of MI copper sheath or
MI stainless steel sheath, terminated in factory splice to stranded
wire connection leads.

c. MI copper sheath heating cable construction shall consist of MI
copper sheath and have a high density polyethylene jacketing (HDPE) to
provide extra corrosion and mechanical protection.

d. Connection leads shall be of sufficient length to reach junction
boxes or power panel as shown on detailed drawings. Connection leads
shall be of stranded wire. Only connection leads in conduit shall exit

from heated zone.

e. Insulator shall be Magnesium Oxide only a Fiberglass insulator is
not permitted.

f. No combustible materials between heating conductor wire and ground
sheath.

g. Cross section of heated portion of cable not to exceed 0.4 of an
inch.

h. Tie cable to rebar or reinforcing mesh.
i. Cable rating shall be:
(1) 277 VAC
2.3 HEATING MATS
Snow Melting Mats characteristics as follows:

a. Snow Melting Mat with alloy conductor wrapped with 4 mil Kapton®
tape.

b. Conductor to be encased with .034 inch thick, off white silicone
rubber rated at 302 degrees F.

c. Copper braid shall provide ground path and mechanical strength.
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2

2

d. Watt density shall be approximately 40 watts per square foot.

e. Cable output shall be up to 12 Watts per linear foot.

f. Cable shall be attached to orange high-density polyethylene mesh.
g. Mat rating shall be:

(1) 277 VAC.

.4 CONTROLS

4.1 Automatic Control System

Controller shall have:

a. 3-button key pad with single level menu.

b. LED Digital Display with manual temperature adjustment.
System shall have a minimum of:

a. One 5 inch diameter surface termal sensor to sense moisture and slab
temperature.

b. One air temperature sensor for reading outdoor air temperature.

c. A remote indicator and activation timer shall permit personnel to
manually activate the system.

System Activation:
a. When slab/ambient temperature is less than the 25 degrees Fair
temperature and snow or moisture is present on the surface thermal
sensor the system will acuate and provide power to the heating cables.
System Deactivation:
a. System will remain active for the pre-set time duration after the

grade moisture sensor senses that no moisture is present or temperature
rises above the 25 degrees F set point.

4.2 Power Control Panel with Ground Fault Protection (GFP)

Controller shall have:

a. NEMA 1 rated panel enclosure with one GFP per circuit and one green
"working" LED and one red "trip" LED per circuit.

b. One red "System On" LED, one green "Control Power On" LED, and one
Amber "Trip Indicator" LED on panel door.

c. Interior GFP Test button and include Dry alarm contacts.

d. Refer to Electrical drawing E1.01 for the quantity of 277 volt, 30A
relays/circuits required at each door location.
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2.5 ACCESSORIES
Brass Embedded Heating System Marker: Fixed outdoor electric deicing marker
(4" by 5" in size) shall be installed flush with surface at the four (4)
corners of the protective mat installed outside each door.
a. NEC Article 426 Section 426-13, Identification, states that embedded
snow-melting equipment must be evident by the posting of appropriate
caution signs or markings.
PART 3 EXECUTION
3.1 EXAMINATION
Installer to verify that concrete framework is ready to receive work.
Installer to verify field measurements and coordinate with structural
concrete and architectural door assembly installation drawings. Installer
to verify that required utilities are available, in proper location, and
ready for use.
Beginning installation means installer accepts conditions.
3.2 SNOW MELTING CABLE INSTALLATION

Install in accordance with manufacturer's instructions.

Complete installation shall conform to appropriate codes and shall also be
in accordance with manufacturer's specification.

Do not energize the system until concrete has thoroughly cured.

MI heating cable shall not leave heated area or cross expansion or control
joints.

Pull stranded connector leads through conduit from condulets to junction
boxes.

Embedded MI condulet bodies in concrete to be filled fill with water
repellent powder.

Tie cable to rebar or reinforcing mesh.

Position cables 2" to 3" inches below finished surface but not less than
1.5". Install cable in accordance with detailed layout drawings and details
showing where heating cables associated with the wheel tracks are required.
Cable Spacing in Concrete: 5" to 8" inches on center for mat areas.

Do not pinch or make sharp bends in cable.

Slab sensor(s) shall be placed between heating elements.

3.3 FIELD QUALITY CONTROL
Test continuity of heating cable. Test total resistance (TR) using an

ohmmeter. The ohmmeter reading should be within 10% of the calculated Total
Resistance.
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Perform Insulation resistance (IR) or "Megger" test on each heating cable
before, during and after installation. Insulation resistance should be
greater than 10 megohms.

Measure voltage and current at each unit after concrete has set-up.

Enter the total resistance and insulation resistance readings on the
warranty card.

3.4 ADJUSTING AND CLEANING

Keep automatic control system's slab sensor(s) clean of dirt and debris.
3.5 PROTECTION

A. Protect installed products until completion of project.
3.6 MAINTENANCE

Provide Operation and Maintenance data information as published by the
manufacturer.

-- End of Section --
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SECTION 26 20 00

INTERIOR DISTRIBUTION SYSTEM
02/14

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 in the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2013) Standard Specification for
Hard-Drawn Copper Wire

ASTM B8 (2011) Standard Specification for
Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative
Dictionary of IEEE Standards Terms

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-7
2013; INT 8 2014) National Electrical
Safety Code
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C80.1 (2005) American National Standard for
Electrical Rigid Steel Conduit (ERSC)

NEMA ICS 1 (2000; R 2008; E 2010) Standard for
Industrial Control and Systems: General
Requirements

NEMA ICS 2 (2000; R 2005; Errata 2008) Standard for

Controllers, Contactors, and Overload
Relays Rated 600 V

NEMA ICS 4 (2010) Terminal Blocks

NEMA ICS 6 (1993; R 2011) Enclosures

NEMA KS 1 (2013) Enclosed and Miscellaneous
Distribution Equipment Switches (600 V
Maximum)

NEMA MG 1 (2011; Errata 2012) Motors and Generators

NEMA MG 10 (2013) Energy Management Guide for

Selection and Use of Fixed Frequency
Medium AC Squirrel-Cage Polyphase
Induction Motors
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NEMA WD 1 (1999; R 2005; R 2010) Standard for
General Color Requirements for Wiring
Devices

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2
2013; Errata 2 2013; AMD 3 2014; Errata
3-4 2014; AMD 4-6 2014) National
Electrical Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-607 (2011b) Generic Telecommunications Bonding
and Grounding (Earthing) for Customer
Premises

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag
out)

UNDERWRITERS LABORATORIES (UL)

UL 1063 (2006; Reprint Jul 2012) Machine-Tool
Wires and Cables

UL 20 (2010; Reprint Feb 2012) General-Use Snap
Switches
UL 44 (2014; Reprint Jun 2014)

Thermoset-Insulated Wires and Cables

UL 486A-486B (2013; Reprint Feb 2014) Wire Connectors

UL 486C (2013; Reprint Feb 2014) Splicing Wire
Connectors

UL 489 (2013; Reprint Mar 2014) Molded-Case

Circuilt Breakers, Molded-Case Switches,
and Circuit-Breaker Enclosures

UL 50 (2007; Reprint Apr 2012) Enclosures for
Electrical Equipment, Non-environmental
Considerations

UL 506 (2008; Reprint Oct 2013) Specialty
Transformers

UL 508 (1999; Reprint Oct 2013) Industrial

Control Equipment

UL 510 (2005; Reprint Jul 2013) Polyvinyl
Chloride, Polyethylene and Rubber
Insulating Tape

UL 6 (2007; Reprint Nov 2014) Electrical Rigid
Metal Conduit-Steel
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UL 67 (2009; Reprint Nov 2014) Standard for
Panelboards

UL 817 (2001; Reprint Jul 2014) Standard for Cord
Sets and Power-Supply Cords

UL 83 (2014) Thermoplastic-Insulated Wires and
Cables

UL 869A (2006) Reference Standard for Service
Equipment

1.2 DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms
used in these specifications, and on the drawings, are as defined in

IEEE 100.
1.3 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.
SD-02 Shop Drawings
Panelboards; G
SD-03 Product Data
Disconnect Switches; G
Circuit breakers; G
Switches; G
Rigid Steel Conduit; G

Motor controllers; G

Include performance and characteristic curves.
SD-06 Test Reports

600-volt wiring test; G

SD-11 Closeout Submittals
Electrical Systems
1.4 QUALITY ASSURANCE
1.4.1 Regulatory Requirements
In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" or "must" had been

substituted for "should" wherever it appears. Interpret references in
these publications to the "authority having jurisdiction," or words of
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gimilar meaning, to mean the Contracting Officer. Provide equipment,
materials, installation, and workmanship in accordance with the mandatory
and advisory provisions of NFPA 70 unless more stringent requirements are
specified or indicated.

1.4.2 Standard Products
Provide materials and equipment that are products of manufacturers
regularly engaged in the production of such products which are of equal
material, design and workmanship and:
a. Have been in satisfactory commercial or industrial use for 2 years

prior to bid opening including applications of equipment and materials

under sgsimilar circumstances and of similar size.

b. Have been on sale on the commercial market through advertisements,
manufacturers' catalogs, or brochures during the 2-year period.

c. Where two or more items of the same class of equipment are required,
provide products of a single manufacturer; however, the component parts
of the item need not be the products of the same manufacturer unless
stated in this section.

1.4.2.1 Alternative Qualifications

Products having less than a 2-year field service record will be acceptable

if a certified record of satisfactory field operation for not less than

6000 hours, exclusive of the manufacturers' factory or laboratory tests, is

furnished.

1.4.2.2 Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site
are not acceptable.

1.5 MAINTENANCE

1.5.1 Electrical Systems
Submit operation and maintenance manuals for electrical systems that
provide basic data relating to the design, operation, and maintenance of
the electrical distribution system for the building. Include the following:
a. Single line diagram of the "as-built" building electrical system.

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT
As a minimum, meet requirements of UL, where UL standards are established
for those items, and requirements of NFPA 70 for all materials, equipment,
and devices.

2.2 CONDUIT AND FITTINGS

Conform to the following:
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2.2.1 Rigid Metallic Conduit
2.2.1.1 Rigid, Threaded Zinc-Coated Steel Conduit
ANST C80.1, UL 6.
2.2.2 Fittings for Metal Conduit, EMT, and Flexible Metal Conduit
2.2.2.1 Fittings for Rigid Metal Conduit
Threaded-type. Split couplings unacceptable.
2.3 JUNCTION BOXES, AND PULL BOXES
Volume greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet
steel. Provide NEMA 4 enclosure rating where noted on Drawings.
2.4 WIRES AND CABLES
Provide wires and cables in accordance applicable requirements of NFPA 70
and UL for type of insulation, jacket, and conductor specified or
indicated. Do not use wires and cables manufactured more than 12 months
prior to date of delivery to site.
2.4.1 Conductors
Provide the following:
a. Conductor sizes and capacities shown are based on copper, unless
indicated otherwise.
b. Conductors No. 8 AWG and larger diameter: stranded.
c. Conductors No. 10 AWG and smaller diameter: solid.
d. Conductors for remote control, alarm, and signal circuits, classes 1,
2, and 3: stranded unless specifically indicated otherwise.
e. All conductors: copper.
2.4.2 Color Coding
Provide color coding for service, feeder, branch, control, and signaling
circuit conductors.
2.4.2.1 Ground and Neutral Conductors

Provide color coding of ground and neutral conductors as follows:

a. Grounding conductors: Green.

b. Neutral conductors: White.

c. Exception, where neutrals of more than one system are installed in same

raceway or box, other neutrals color coding: white with a different
colored (not green) stripe for each.
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2.4.2.2 Ungrounded Conductors

Provide color coding of ungrounded conductors in different voltage systems
as follows:

a. 480/277 volt, three-phase
(1) Phase A - brown
(2) Phase B - orange
(3) Phase C - yellow
2.4.3 Insulation
Unless specified or indicated otherwise or required by NFPA 70, provide
power and lighting wires rated for 600-volts, Type THWN/THHN conforming to
UL 83 or Type XHHW or RHW conforming to UL 44, except that grounding wire
may be type TW conforming to UL 83; remote-control and signal circuits:
Type TW or TF, conforming to UL 83.
2.4.4 Bonding Conductors
ASTM B1l, solid bare copper wire for sizes No. 8 AWG and smaller diameter;
ASTM B8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger
diameter.
2.4.4.1 Bonding Conductor for Telecommunications
Provide a copper conductor Bonding Conductor for Telecommunications between
the telecommunications main grounding busbar (TMGB) and the electrical
service ground in accordance with TIA-607. Size the bonding conductor for
telecommunications the same as the TBB.
2.4.5 Wire and Cable for 400 Hertz (Hz) Circuits
Insulated copper conductors.
2.4.6 Cable Tray Cable or Power Limited Tray Cable
UL listed; type TC or PLTC.
2.4.7 Cord Sets and Power-Supply Cords
UL 817.
2.5 SPLICES AND TERMINATION COMPONENTS
UL 486A-486B for wire connectors and UL 510 for insulating tapes.
Connectors for No. 10 AWG and smaller diameter wires: insulated,
pressure-type in accordance with UL 486A-486B or UL 486C (twist-on splicing
connector). Provide solderless terminal lugs on stranded conductors.
2.6 SWITCHES
2.6.1 Toggle Switches
NEMA WD 1, UL 20, single pole, three-way, totally enclosed with bodies of

thermoplastic or thermoset plastic and mounting strap with grounding
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screw. Include the following:

a.

b.

2.6.2

Handles: Red thermoplastic.

Wiring terminals: screw-type, side-wired or of the solderless pressure
type having suitable conductor-release arrangement.

Contacts: silver-cadmium and contact arm - one-piece copper alloy.

Switches: rated quiet-type ac only, 120/277 volts, with current rating
and number of poles indicated.

Disconnect Switches

NEMA KS 1. Provide heavy duty-type switches. Provide horsepower rated for
switches serving as the motor-disconnect means. Provide switches in NEMA 4
enclosure per NEMA ICS 6.

2.7

2.7.1

PANELBOARDS

Existing Panel

Update panelboard in accordance with the following

a.

b.

Directories: indicate load served by each circuit in panelboard.

Update directories for existing panels modified by this project as
indicated.

Type directories and mount in holder behind transparent protective
covering.

Provide panelboards in accordance with the following:

UL 67 and UL 50 having a short-circuit current rating as indicated.

Panelboards for use as service disconnecting means: additionally
conform to UL 869A.

Panelboards: circuit breaker-equipped.
Designed such that individual breakers can be removed without
disturbing adjacent units or without loosening or removing supplemental

insulation supplied as means of obtaining clearances as required by UL.

"Specific breaker placement" is required in panelboards to match the
breaker placement indicated in the panelboard schedule on the drawings.

Use of "Subfeed Breakers" is not acceptable unless specifically
indicated otherwise.

Where "space only" is indicated, make provisions for future
installation of breakers.

Directories: indicate load served by each circuit in panelboard.

Directories: indicate source of service to panelboard (e.g., Panel PA
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served from Panel MDP) .

k. Provide updated directories for existing distribution equipment
modified by this project as indicated.

1. Type directories and mount in holder behind transparent protective
covering.

m. Panelboards: 1listed and labeled for their intended use.

n. Panelboard nameplates: provided in accordance with paragraph FIELD
FABRICATED NAMEPLATES.

a. UL 67 and UL 50.

b. Panelboards for use as service disconnecting: additionally conform to
UL 8609A.

c. Panelboards: circuit breaker-equipped.
d. Designed such that individual breakers can be removed without
disturbing adjacent units or without loosening or removing supplemental

insulation supplied as means of obtaining clearances as required by UL.

e. Where "space only" is indicated, make provisions for future
installation of breaker sized as indicated.

f. Directories: indicate load served by each circuit of panelboard.

g. Directories: indicate source of service (upstream panel, switchboard,
motor control center, etc.) to panelboard.

h. Type directories and mount in holder behind transparent protective
covering.

i. Panelboard nameplates: provided in accordance with paragraph FIELD
FABRICATED NAMEPLATES.

2.7.2 Enclosure

Provide panelboard enclosure in accordance with the following:

2.7.3 Panelboard Buses

Support bus bars on bases independent of circuit breakers. Design main
buses and back pans so that breakers may be changed without machining,
drilling, or tapping. Provide isolated neutral bus in each panel for
connection of circuit neutral conductors. Provide separate ground bus
identified as equipment grounding bus per UL 67 for connecting grounding
conductors; bond to steel cabinet.

2.7.4 Circuit Breakers

UL 489, thermal magnetic-type having a minimum short-circuit current rating
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equal to the short-circuit current rating of the panelboard in which the
circuit breaker will be mounted. Breaker terminals: UL listed as suitable
for type of conductor provided. Series rated circuit breakers and plug-in
circuit breakers are unacceptable. Breakers added to panel shall be
matching to the manufacturer, ratings, and type device that exist in the
panel.

2.7.4.1 Multipole Breakers

Provide common trip-type with single operating handle. Design breaker 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.

2.8 MOTORS (DOOR OPERATING MOTORS)

Provide motors in accordance with the door manufacturer's requirements.

a. Provide the size in terms of HP, or kVA, or full-load current, or a
combination of these characteristics, and other characteristics, of
each motor as indicated or specified.

b. Determine specific motor characteristics to ensure provision of
correctly sized starters and overload heaters.

c. Rate motors for operation on 480-volt, 3-phase circuits with a
terminal voltage rating of 460 volts.

d. Use motors designed to operate at full capacity with voltage variation
of plus or minus 10 percent of motor voltage rating.

e. Unless otherwise indicated, use continuous duty type motors if rated 1
HP and above.

f. Where fuse protection is specifically recommended by the equipment
manufacturer, the manufacturer shall provide such fuses in the control
panel provided with the door assembly.

2.8.1 Premium Efficiency Polyphase Motors

Select polyphase motors based on high efficiency characteristics relative
to typical characteristics and applications as listed in NEMA MG 10. In
addition, continuous rated, polyphase squirrel-cage medium induction motors
must meet the requirements for premium efficiency electric motors in
accordance with NEMA MG 1, including the NEMA full load efficiency

ratings. In exception, for motor-driven equipment with a minimum seasonal
or overall efficiency rating, such as a SEER rating, provide equipment with
motor to meet the overall system rating indicated.

2.8.2 Motor Sizes

Provide size for duty to be performed, not exceeding the full-load
nameplate current rating when driven equipment is operated at specified
capacity under most severe conditions likely to be encountered. Provide
controllers for motors rated 1-hp and above with electronic phase-voltage
monitors designed to protect motors from phase-loss, undervoltage, and
overvoltage. Provide protection for motors from immediate restart by a
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time adjustable restart relay.
2.8.3 Wiring and Conduit

Provide internal wiring for components of packaged equipment as an integral
part of the equipment. Provide power wiring and conduit for
field-installed equipment as specified herein. Power wiring and conduit:
conform to the requirements specified herein. Control wiring: provided
under, and conform to, the requirements of the section specifying the
associated equipment.

2.9 MOTOR CONTROLLERS

Provide motor controllers in accordance with the following:

a. UL 508, NEMA ICS 1, and NEMA ICS 2.

b. Provide controllers with thermal overload protection in each phase, and
one spare normally open auxiliary contact, and one spare normally
closed auxiliary contact.

c. Provide controllers for motors rated 1-hp and above with electronic
phase-voltage monitors designed to protect motors from phase-loss,

undervoltage, and overvoltage.

d. Provide protection for motors from immediate restart by a time
adjustable restart relay.

e. Provide a hand/off/automatic selector switch with the controller and
forward/reverse operation selector switch.

f. Connections to selector switch: wired such that only normal automatic
regulatory control devices are bypassed when switch is in "hand"
position.

g. Safety control sensors, and motor overload protective devices:
connected in motor control circuit in "hand" and "automatic" positions.

h. Control circuit connections to hand/off/automatic selector switch or to
more than one automatic regulatory control device: made in accordance
with indicated or manufacturer's approved wiring diagram.

i. Provide selector switch with the means for locking in any position.

j. Overload protective devices: provide adequate protection to motor
windings; be thermal inverse-time-limit type; and include manual
reset-type pushbutton on outside of motor controller case.

k. Cover of combination motor controller and manual switch or circuit
breaker: interlocked with operating handle of switch or circuit
breaker so that cover cannot be opened unless handle of switch or

circuit breaker is in "off" position.

1. Minimum short circuit withstand rating of combination motor
controller: 14,000 for 460 volt (rms symmetrical amperes).

2.9.1 Control Wiring

Provide control wiring in accordance with the following:
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2.9.

2

All control wire: stranded tinned copper switchboard wire with
600-volt flame-retardant insulation Type SIS meeting UL 44, or Type MTIW
meeting UL 1063, and passing the VW-1 flame tests included in those
standards.

Hinge wire: Class K stranding.

Current transformer secondary leads: not smaller than No. 10 AWG.

Control wire minimum size: No. 14 AWG.

Power wiring for 480-volt circuits and below: the same type as control
wiring with No. 12 AWG minimum size.

Provide wiring and terminal arrangement on the terminal blocks to
permit the individual conductors of each external cable to be

terminated on adjacent terminal points.

Control Circuit Terminal Blocks

Provide control circuit terminal blocks in accordance with the following:

a.

b.

NEMA ICS 4.

Control circuit terminal blocks for control wiring: molded or
fabricated type with barriers, rated not less than 600 volts.

Provide terminals with removable binding, fillister or washer head
screw type, or of the stud type with contact and locking nuts.

Terminals: not less than No. 10 in size with sufficient length and
space for connecting at least two indented terminals for 10 AWG
conductors to each terminal.

Terminal arrangement: subject to the approval of the Contracting
Officer with not less than four (4) spare terminals or 10 percent,
whichever is greater, provided on each block or group of blocks.

Modular, pull apart, terminal blocks are acceptable provided they are
of the channel or rail-mounted type.

Submit data showing that any proposed alternate will accommodate the
specified number of wires, are of adequate current-carrying capacity,
and are constructed to assure positive contact between current-carrying
parts.

.1 Types of Terminal Blocks

Load Type: Load terminal blocks rated not less than 600 volts and of
adequate capacity: provided for the conductors for NEMA Size 3 and
smaller motor controllers and for other power circuits, except those
for feeder tap units. Provide terminals of either the stud type with
contact nuts and locking nuts or of the removable screw type, having
length and space for at least two indented terminals of the size
required on the conductors to be terminated. For conductors rated more
than 50 amperes, provide screws with hexagonal heads. Conducting parts
between connected terminals must have adequate contact surface and
cross-section to operate without overheating. Provide eEach connected
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terminal with the circuit designation or wire number placed on or near
the terminal in permanent contrasting color.

2.9.3 Control Circuits

Control circuits: maximum voltage of 120 volts derived from control
transformer in same enclosure. Transformers: conform to UL 506, as
applicable. Transformers, other than transformers in bridge circuits:
provide primaries wound for voltage available and secondaries wound for
correct control circuit voltage. Size transformers so that 80 percent of
rated capacity equals connected load. Provide disconnect switch on primary
side. Provide fuses in each ungrounded primary feeder. Provide one fused
secondary lead with the other lead grounded.

2.10 LOCKOUT REQUIREMENTS
Provide disconnecting means capable of being locked out for machines and
other equipment to prevent unexpected startup or release of stored energy
in accordance with 29 CFR 1910.147.

2.11 FIRESTOPPING MATERIALS
Provide firestopping around electrical penetrations.

PART 3 EXECUTION

3.1 INSTALLATION
Electrical installations, including weatherproof and hazardous locations:
conform to requirements of NFPA 70 and IEEE C2 and to requirements
specified herein.

3.1.1 Wiring Methods
Provide insulated conductors installed in rigid steel conduit. Grounding
conductor: separate from electrical system neutral conductor. Provide
insulated green equipment grounding conductor for circuit(s) installed in
conduit and raceways. Minimum conduit size: 1 inch in diameter. Firestop
conduit which penetrates fire-rated walls, fire-rated partitions with
2-hour rated materials listed by UL for the purpose.

3.1.1.1 Pull Wire
Install pull wires in empty conduits. Pull wire: plastic having minimum
200-pound force tensile strength. Leave minimum 36 inches of slack at each
end of pull wire.

3.1.2 Conduit Installation

Unless indicated otherwise, conceal conduit within finished ceilings. Keep
conduit minimum 6 inches away from parallel runs of flues and steam or hot
water pipes. 1Install conduit parallel with or at right angles to ceilings,
walls, and structural members where located above accessible ceilings and
where conduit will be visible after completion of project.

3.1.2.1 Conduit Support

Support conduit by pipe straps, wall brackets, threaded rod conduit
hangers, or ceiling trapeze. Fasten by toggle bolts on hollow masonry
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units; by concrete inserts or expansion bolts on concrete or brick; and by
machine screws, welded threaded studs, or spring-tension clamps on steel
work. Threaded C-clamps may be used on rigid steel conduit only. Do not
weld conduits or pipe straps to steel structures. Do not exceed one-fourth
proof test load for load applied to fasteners. Do not cut main reinforcing
bars for any holes cut to depth of more than 1 1/2 inches in reinforced
concrete beams or to depth of more than 3/4 inch in concrete joints. Fill
unused holes. 1In partitions of light steel construction, use sheet metal
screws. In suspended-ceiling construction, run conduit above ceiling. Do
not support conduit by ceiling support system. Conduit and box systems:
supported independently of both (a) tie wires supporting ceiling grid
system, and (b) ceiling grid system into which ceiling panels are placed.
Do not share supporting means between electrical raceways and mechanical
piping or ducts. Coordinate installation with above-ceiling mechanical
systems to assure maximum accessibility to all systems. Where conduit
crosses building expansion joints, provide suitable expansion fitting that
maintains conduit electrical continuity by bonding jumpers or other means.
For conduits greater than 2 1/2 inches inside diameter, provide supports to
resist forces of 0.5 times the equipment weight in any direction and 1.5
times the equipment weight in the downward direction.

3.1.2.2 Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal
fittings. Make field-made bends and offsets with hickey or conduit-bending
machine. Do not install crushed or deformed conduits. Avoid trapped
conduits. Prevent plaster, dirt, or trash from lodging in conduits, boxes,
fittings, and equipment during construction. Free clogged conduits of
obstructions.

3.1.2.3 Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where
required by NFPA 70, where insulated bushings are used, and where bushings
cannot be brought into firm contact with the box; otherwise, use at least
minimum single locknut and bushing. Provide locknuts with sharp edges for
digging into wall of metal enclosures. Install bushings on ends of
conduits, and provide insulating type where required by NFPA 70.

3.1.3 Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling
of wires and making connections. Boxes for metallic raceways: when
surface mounted on interior walls exposed up to 7 feet above floors and
walkways,. Boxes in other locations: sheet steel. Provide each box with
volume required by NFPA 70 for number of conductors enclosed in box.

Fasten boxes and supports with bolts and expansion shields on concrete or
brick, with toggle bolts on hollow masonry units. Threaded studs driven in
by powder charge and provided with lockwashers and nuts or nail-type nylon
anchors may be used in lieu of expansion shields, or machine screws.

3.1.3.1 Pull Boxes

Construct of at least minimum size required by NFPA 70 of code-gauge
galvanized sheet steel, except where cast-metal boxes are required in
locations specified herein. Provide boxes with screw-fastened covers.
Where several feeders pass through common pull box, tag feeders to indicate
clearly electrical characteristics, circuit number, and panel designation.
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3.1.4 Mounting Heights

Mount disconnecting switches so height of operating handle at its highest

position is maximum 78 inches above floor. Mount door alarm signal

switches 48 inches above finished floor. Mount other devices as indicated.
Measure mounting heights of wiring devices and outletsto center of device

or outlet.

3.1.5 Conductor Identification

Provide conductor identification within each enclosure where tap, splice,
or termination is made. For conductors No. 6 AWG and smaller diameter,
provide color coding by factory-applied, color-impregnated insulation. For
conductors No. 4 AWG and larger diameter, provide color coding by
plastic-coated, self-sticking markers; colored nylon cable ties and plates;
or heat shrink-type sleeves. Identify control circuit terminations.

3.1.6 Splices

Make splices in accessible locations. Make splices in conductors No. 10
AWG and smaller diameter with insulated, pressure-type connector. Make
splices in conductors No. 8 AWG and larger diameter with solderless
connector, and cover with insulation material equivalent to conductor
insulation.

3.1.7 Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated
walls, partitions, floors, or ceilings.

3.1.8 Grounding and Bonding

Provide in accordance with NFPA 70. Ground exposed, non-current-carrying
metallic parts of electrical equipment,and grounding conductor in metallic
raceways.

3.1.9 Equipment Connections

Provide power wiring for the connection of motors and control egquipment
under this section of the specification. Except as otherwise specifically
noted or specified, automatic control wiring, control devices, and
protective devices within the control circuitry are not included in this
section of the specifications and are provided under the section specifying
the associated equipment.

3.1.10 Repair of Existing Work

Perform repair of existing work, demolition, and modification of existing
electrical distribution systems as follows:

3.1.10.1 Workmanship

Lay out work in advance. Exercise care where cutting, channeling, chasing,
or drilling of floors, walls, partitions, ceilings, or other surfaces is
necessary for proper installation, support, or anchorage of conduit,
raceways, or other electrical work. Repair damage to buildings, piping,
and equipment using skilled craftsmen of trades involved.
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3.1.10.2 Removal of Existing Electrical Distribution System
Removal of existing electrical branch circuit system equipment includes
equipment's associated wiring, including conductors, cables, exposed
conduit, surface metal raceways, boxes, and fittings, back to equipment's
power source as indicated.

3.1.10.3 Continuation of Service
Maintain continuity of existing circuits of equipment to remain. Maintain
existing circuits of equipment energized. Restore circuits wiring and
power which are to remain but were disturbed during demolition back to
original condition.

3.2 FIELD QUALITY CONTROL

3.2.1 Devices Subject to Manual Operation

Operate each device subject to manual operation at least five times,
demonstrating satisfactory operation each time.

3.2.2 600-Volt Wiring Test
Test wiring rated 600 volt and less to verify that no short circuits or
accidental grounds exist. Perform insulation resistance tests on wiring
No. 6 AWG and larger diameter using instrument which applies voltage of
approximately 500 volts to provide direct reading of resistance. Minimum

resistance: 250,000 ohms.

-- End of Section --
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INTERIOR LIGHTING
07/07

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 in the text by the
basic designation only.
ILLUMINATING ENGINEERING SOCIETY (IES)
IES HB-10 (2011) IES Lighting Handbook

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative
Dictionary of IEEE Standards Terms

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-7
2013; INT 8-10 2014; INT 11 2015) National
Electrical Safety Code
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2014) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 101 (2015; ERTA 2015) Life Safety Code
NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2
2013; Errata 2 2013; AMD 3 2014; Errata
3-4 2014; AMD 4-6 2014) National
Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 924 (2006; Reprint Apr 2014) Standard for
Emergency Lighting and Power Equipment

1.2 RELATED REQUIREMENTS
Materials not considered to be lighting equipment or lighting fixture
accessories are specified in Section 26 20 00 INTERIOR DISTRIBUTION
SYSTEM. Lighting fixtures and accessories mounted on exterior surfaces of
buildings are specified in this section.

1.3 DEFINITIONS
a. Unless otherwise specified or indicated, electrical and electronics

terms used in these specifications, and on the drawings, shall be as
defined in IEEE 100.
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b. Average life is the time after which 50 percent will have failed and 50
percent will have survived under normal conditions.

c. Total harmonic distortion (THD) is the root mean square (RMS) of all
the harmonic components divided by the total fundamental current.

1.4 SYSTEM DESCRIPTION
1.4.1 Hangar Door Exit Signage

Provide an exit sign recessed into the door assembly above each pedestrian
door installed within the Hanger Doors.

1.5 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. 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:

Data, drawings, and reports shall employ the terminology, classifications,
and methods prescribed by theIES HB-10 , as applicable, for the lighting
system specified.

SD-03 Product Data

Exit signs; G
SD-06 Test Reports

Operating test

Submit test results as stated in paragraph entitled "Field Quality
Control."
1.6 QUALITY ASSURANCE

1.6.1 Regulatory Requirements

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. Interpret references in
these publications to the "authority having jurisdiction," or words of
similar meaning, to mean the Contracting Officer. Equipment, materials,
installation, and workmanship shall be in accordance with the mandatory and
advisory provisions of NFPA 70 unless more stringent requirements are
specified or indicated.

1.6.2 Standard Products

Provide materials and equipment that are products of manufacturers
regularly engaged in the production of such products which are of equal
material, design and workmanship. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipment and materials under similar
circumstances and of similar size. The product shall have been on sale on
the commercial market through advertisements, manufacturers' catalogs, or
brochures during the 2-year period. Where two or more items of the same
class of equipment are required, these items shall be products of a single
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manufacturer; however, the component parts of the item need not be the
products of the same manufacturer unless stated in this section.

1.6.2.1 Alternative Qualifications

Products having less than a 2-year field service record will be acceptable
if a certified record of satisfactory field operation for not less than
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is
furnished.

1.7 WARRANTY

The equipment items shall be supported by service organizationg which are
reasonably convenient to the equipment installation in order to render
satisfactory service to the equipment on a regular and emergency basis
during the warranty period of the contract.

PART 2 PRODUCTS
2.1 EXIT SIGNS

UL 924, NFPA 70, and NFPA 101. Exit signs shall be self-powered type.
Exit signs shall use no more than 5 watts.

2.1.1 Self-Powered LED Type Exit Signs (Battery Backup)

Provide with automatic power failure device, test switch, pilot light, and
fully automatic high/low trickle charger in a self-contained power pack.
Battery shall be sealed electrolyte type, shall operate unattended, and
require no maintenance, including no additional water, for a period of not
less than 5 years. LED exit sign shall have emergency run time of 1 1/2
hours (minimum). The light emitting diodes shall have rated lamp life of
70,000 hours (minimum) .

2.2 FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which
shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance
test.

PART 3 EXECUTION
3.1 INSTALLATION

Electrical installations shall conform to IEEE C2, NFPA 70, and to the
requirements specified herein.

3.1.1 Lamps

Lamps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed just prior to project
completion. Lamps installed and used for working light during construction
shall be replaced prior to turnover to the Government if more than 15
percent of their rated life has been used. Lamps shall be tested for
proper operation prior to turn-over and shall be replaced if necessary with
new lamps from the original manufacturer. Provide 4 percent spare LED from
the original manufacturer.
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1.2 Exit Signs

The exit sign shall be mounted within the Sliding Hangar Door assembly,
recessed at approximately 8'-0' above the hangar floor level. The fixture
shall be wired to a separate 277 volt lighting circuit, as shown on E-101.
The door manufacturer shall route this branch circuit in conduit, except
where required to allow the sliding door to move. The 277 volt circuit
shall be energized at all times from the electrical system, but the door
assembler shall provide a contact that will close only when the door is in
the "fully closed position". This is to prevent the exit sign to be on
when the door is in the open position.

.2 FIELD QUALITY CONTROL

Upon completion of installation, verify that equipment is properly
installed, connected, and adjusted. Conduct an operating test to show that
equipment operates in accordance with requirements of this section.

-- End of Section --
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