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SECTION 01 11 00 

SUMMARY OF WORK 

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 E 2114 (2008) Standard Terminology for 
Sustainability Relative to the Performance 
of Buildings 

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

Energy Star 

1.2 DEFINITIONS 

(1992; R 2006) Energy Star Energy 
Efficiency Labeling System 

Definitions pertaining to sustainable development are as defined in 
ASTM E 2114, Section 01 57 20.00 10 ENVIRONMENTAL PROTECTION, and as 
specified. 

a. "Environmentally preferable products" have a lesser or reduced effect 
on the environment in comparison to conventional products and 
services. This comparison may consider raw materials acquisition, 
production, manufacturing, packaging, distribution, reuse, operation, 
maintenance, or disposal of the product. 

b. "Indoor environmental quality" is the physical characteristics of the 
building interior that impact occupants, including air quality, 
illumination, acoustics, occupant control, thermal comfort, 
daylighting, and views. 

c. "Operational performance" is the functional behavior of the building as 
a whole or of the building components. 

·d. "Sustainability" is the balance of environmental, economic, and 
societal considerations. 

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. 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-01 Preconstruction Submittals 

SECTION 01 11 00 
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Upon receipt of Government Furnished Equipment, the Contractor 
shall submit records in accordance with paragraph entitled, 
"Government Furnished Property," of this section. 

Submit the following items to the Contracting Officer: 

Utility Outage Requests 
Utility Connection Requests 
Welding Permits 

SD-07 Certificates 

Energy Performance Rating 

1.4 WORK COVERED BY CONTRACT DOCUMENTS 

1.4.1 Project Description 

The work includes the following and incidental related work. 

Architectural & Structural: There is no Architectural or Structural 
scope required due to the nature of the project. However, contractor 
shall modify the existing housekeeping pads to support new footprints 
of AHUs. In addition, existing piping will need to be temporarily 
shored to facilitate the installation of new isolation valves. All 
Structural work is indicated on the Mechanical drawings. 

Mechanical Demolition: Contractor shall remove existing air handling 
units AHU-7, AHU-8, AHU-9, and AHU-10 in their entirety, including all 
base mounts, vibration isolators and control sensors within unit. The 
existing housekeeping pad shall remain. Existing control wiring shall 
be maintained for connections to new sensors to be installed in new 
units. All sensors located outside the existing demolished AHUs shall 
be maintained and reused in conjunction with new work. Ductwork, 
piping, other equipment, such as humidifiers and circulator pumps, 
shall be removed as indicated on the demolition drawings to facilitate 
removal of existing units and installation of new units. Sections of 
pipe shall also be removed for installation of new isolation valves as 
indicated on the drawings after temporary shoring is installed. 
Contractor shall turn over all demolished property tagged items to the 
government after removal. Non property tagged items shall become 
property of the contractor and shall be removed from site by the 
contractor in accordance with law. 

Mechanical New Work: Prior to commencing with HVAC work, Contractor to 
complete chilled water isolation valve installation and testing. 
Contractor shall furnish and install new air handling units AHU-7, 
AHU-8, AHU-9, and AHU-10. Quality of new units shall be as indicated in 
Division 23 specification sections. Performance and dimensions shall be 
as indicated on the drawings. Configurations of new equipment will 
match existing wherever possible to accommodate connections to existing 
services. Control system work to support the installation of the new 
units includes modification to the existing Andover control system and 
integration with new equipment as indicated on the drawings and in 
Division 23 specification sections. No Fire Protection work is 
anticipated. However, if it is determined that some work is needed 
after construction begins it will be limited to relocating sprinkler 
heads in the relative vicinity of existing heads. 

SECTION 01 11 00 
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1.4.2 

Electrical Demolition: Contractor shall remove existing disconnects, 
wire and conduit for air handling units AHU-7, AHU-8, AHU-9, 
AHU-10,associated pumps and humidifiers as indicated in division 26 
specifications and demolition drawings. Contractor shall disconnect and 
remove duct smoke detectors indicated on electrical demolition drawings 
per division 28 specifications. Conduit and wire for these duct 
detectors is to remain in place for reconnection to new duct smoke 
detectors. 

Electrical New Work: Contractor shall furnish and install new 
disconnects, conduit and wire for new air handling units AHU-7, AHU-8, 
AHU-9, AHU-10 and humidifiers per division 26 specifications, refer to 
electrical drawings. Contractor shall furnish and install new duct 
smoke detectors per division 28 specifications. New detectors are to 
match existing units both physically and functionally. New duct 
detectors shall match existing external wiring and circuits. Contractor 
shall provide additional wire and conduit as required to connect 
existing circuits to new duct smoke detectors. 

Location 

The work shall be located at the SSPF, approximately as indicated. The 
exact location will be shown by the Contracting Officer. 

1.5 CONTRACT DRAWINGS 

The following drawings accompany this specification and are a part thereof. 

Drawing No. 79K39148 
Sheets 1 through 28 

Specifications No. 79K39149 

Data Manual No. KSC-TA-12096 

Five sets of full size contract drawings, maps, and specifications will be 
furnished to the Contractor without charge. Reference publications will not 
be furnished. 

Contractor shall immediately check furnished drawings and notify the 
Government of any discrepancies. 

1.6 PROJECT ENVIRONMENTAL GOALS 

Contractor shall distribute copies of the Environmental Goals to each 
subcontractor and the Contracting Officer. The overall goal for design, 
construction, and operation is to produce a building that meets the 
functional program needs and incorporates the principles of 
sustainability. Specifically: 

a. Preserve and restore the site ecosystem and biodiversity; avoid site 
degradation and erosion. Minimize offsite environmental impact. 

b. Use the minimum amount of energy, water, and materials feasible to meet 
the design intent. Select energy and water efficient equipment and 
strategies. 

c. Use environmentally preferable products and decrease toxicity level of 
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d. Use renewable energy and material resources. 

e. Optimize operational performance (through commissioning efforts) in 
order to ensure energy efficient equipment operates as intended. 
Consider the durability, maintainability, and flexibility of building 
systems. 

f. Manage construction site and storage of materials to ensure no negative 
impact on the indoor environmental quality of the building. 

g. Reduce construction waste through reuse, recycling, and supplier 
take-back. 

1.6.1 Independent Verification 

1.6.1.1 EPA Energy Performance Rating 

Provide work consistent with drawings in order to meet Energy Star in 
accordance with design. 

1.7 OCCUPANCY OF PREMISES 

Building(s) will be occupied during performance of work under this Contract. 

Before work is started, the Contractor shall arrange with the Contracting 
Officer a sequence of procedure, means of access, space for storage of 
materials and equipment, and use of approaches, corridors, and stairways. 

1.8 EXISTING WORK 

In addition to "FAR 52.236-9, Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements"; 

a. Remove or alter existing work in such a manner as to prevent 
injury or damage to any portions of the existing work which remain. 

b. Repair or replace portions of existing work which have been 
altered during construction operations to match existing or 
adjoining work, as approved by the Contracting Officer. At the 
completion of operations, existing work shall be in a condition 
equal to or better than that which existed before new work started. 

1.9 ON-SITE PERMITS 

1.9.1 Utility Outage Requests and Utility Connection Requests 

The Contractor shall verify the elevations of existing piping, utilities, 
ductwork, etc. not indicated or specified to be removed, but indicated in 
locations to be transversed by piping, ducts, and other work to be 
installed. 

Work shall be scheduled to hold outages to a minimum. 

Utility outages and connections required during the prosecution of work 
that affect existing systems shall be arranged for at the convenience of 
the Government and shall be scheduled outside the regular working hours or 
on weekends. 
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Contracting Officer may permit utility outages at his discretion. 

Contractor shall not be entitled to additional payment for utility outages 
and connections required to be performed outside the regular work hours. 

Requests for utility outages and connections shall be made in writing to 
the Contracting Officer at least 7 calendar days in advance of the time 
required. Each request shall state the system involved, area involved, 
approximate duration of outage, and the nature of work involved. 

1.9.2 Welding Permits 

ACTIVITY SUBMISSION DATE SUBMISSION FORM 

Welding Permits 7 calendar days prior to work 

Permits shall be posted at a conspicuous location in the construction area. 

1.10 SALVAGE MATERIAL AND EQUIPMENT 

Items designated by the Contracting Officer to be salvaged shall remain the 
property of the Government. 

The salvaged property shall be segregated, itemized, delivered, and 
off-loaded at the Government designated storage area located within 15 miles 
of the construction site. 

Contractor shall maintain property control records for material or 
equipment designated as salvage. Contractor's system of property control 
may be used if approved by the Contracting Officer. Contractor shall be 
responsible for storage and protection of salvaged materials and equipment 
until disposition by the Contracting Officer. 

PART 2 PRODUCTS 

Not Used 

PART 3 EXECUTION 

Not Used 

End of Section --
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PART 1 GENERAL 

1.1 SUMMARY 
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The Cont~acting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections. 

Units of weights and measures used on all submittals are to be the same as 
those used in the contract drawings. 

Each submittal is to be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements. 

Contractor's Quality Control (CQC) System Manager and the Designer of 
Record, if applicable, to check and approve all items prior to submittal 
and stamp, sign, and date indicating action taken. Proposed deviations 
from the contract requirements are to be clearly identified. Include 
within submittals items such as: Contractor's, manufacturer's, or 
fabricator's drawings; descriptive literature including (but not limited 
to) catalog cuts, diagrams, operating charts or curves; test reports; test 
cylinders; samples; O&M manuals (including parts list); certifications; 
warranties; and other such required submittals. 

Submittals requiring Government approval are to be scheduled and made prior 
to the acquisition of the material or equipment covered thereby. Pick up 
and dispose of samples not incorporated into the work in accordance with 
manufacturer's Material Safety Data Sheets (MSDS) and in compliance with 
existing laws and regulations. 

1.2 DEFINITIONS 

1.2.1 Submittal Descriptions (SD) 

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

SD-01 Preconstruction Submittals 

Submittals which are required prior to start of construction (work) 
issuance of contract notice to proceed.or commencing work on site.or 
the start of the next major phase of the construction on a multi-phase 
contract, includes schedules, tabular list of data, or tabular list 
including location, features, or other pertinent information regarding 
products, materials, equipment, or components to be used in the work. 

Certificates of insurance 

Surety bonds 

List of proposed Subcontractors 

SECTION 01 33 00 
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List of proposed products 

Construction Progress Schedule 

Network Analysis Schedule (NAS) 

Submittal register 

Schedule of prices 

Health and safety plan 

Work plan 

Quality Control(QC) plan 

Environmental protection plan 

SD-02 Shop Drawings 

79K39149 
Final Submittal Bid Package 1 

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

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

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

SD-03 Product Data 

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

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

SD-04 Samples 

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

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

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

SD-05 Design Data 
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Design calculations, mix designs, analyses or other data pertaining to 
a part of work. 

Design submittals, design substantiation submittals and extensions of 
design submittals. 

SD-06 Test Reports 

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

Report which includes findings of a test required to be performed by 
the Contractor on an actual portion of the work or prototype prepared 
for the project before shipment to job site. 

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

Investigation reports. 

Daily logs and checklists. 

Final acceptance test and operational test procedure. 

SD-07 Certificates 

Statements printed on the manufacturer's letterhead and signed by 
responsible officials of manufacturer of product, system or material 
attesting that product, system or material meets specification 
requirements, must be dated after award of project contract and clearly 
name the project. 

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

Confined space entry permits. 

Text of posted operating instructions. 

SD-08 Manufacturer's Instructions 

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

SD-09 Manufacturer's Field Reports 

Documentation of the testing and verification actions taken by 
manufacturer's representative at the job site, in the vicinity of the 
job site, or on a sample taken from the job site, on a portion of the 
work, during or after installation, to confirm compliance with 
manufacturer's standards or instructions. The documentation must be 
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signed by an authorized official of a testing laboratory or agency and 
must state the test results; and indicate whether the material, 
product, or system has passed or failed the test. 

Factory test reports. 

SD-10 Operation and Maintenance Data 

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

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

SD-11 Closeout Submittals 

1.2 .2 

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

Special requirements necessary to properly close out a construction 
contract. For example, Record Drawings and as-built drawings. Also, 
submittal requirements necessary to properly close out a major phase of 
construction on a multi-phase contract. 

Interim "DD Form 1354" with cost breakout for all assets 30 days prior 
to facility. turnover. 

Approving Authority 

Office or designated person authorized to approve submittal. 

1.2 .3 Work 

As used in this section, on- and off-site construction required by contract 
documents, including labor necessary to produce submittals, except those 
SD-01 Pre-Construction Submittals noted above, construction, materials, 
products, equipment, and systems incorporated or to be incorporated in such 
construction. 

1.3 SUBMITTALS 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor QC 
approval.] [for information only. When used, a designation following the 
"G" designation identifies the office that will review the submittal for 
the G~vernment.] Submit the following in accordance with this section. 

SD-01 Preconstruction Submittals 

Submittal Register; G 

1.4 SUBMITTAL CLASSIFICATION 

Submittals are classified as follows: 
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Designer of Record (DOR) approval is required for extensions of design, 
critical materials, any deviations from the solicitation, the accepted 
proposal, or the completed design, equipment whose compatibility with the 
entire system must be checked, and other items as designated by the 
Contracting Officer. Within the terms of the Contract Clause entitled, 
"Specifications and Drawings for Construction," they are considered to be 
"shop drawings." Contractor to provide the Government with the number of 
copies designated hereinafter of all DOR approved submittals. The 
Government may review any or all Designer of Record approved submittals for 
conformance to the Solicitation, Accepted Proposal and the completed design. 
Generally, design submittals should be identified as SD-05 Design Data 
submittals. 

1.4 .2 Government Approved [G) 

Government approval is required for extensions of design, critical 
materials, deviations, equipment whose compatibility with the entire system 
must be checked, and other items as designated by the Contracting Officer. 
Government approval is required for any deviations from the Solicitation or 
Accepted Proposal and other items as designated by the Contracting 
Officer. Within the terms of the Contract Clause entitled, "Specifications 
and Drawings for Construction," they are considered to be "shop drawings." 

1.4 .3 Government Conformance Review of Design (CR) 

The Government will review all intermediate and final design submittals for 
conformance with the technical requirements of the solicitation. Review 
will be only for conformance with the applicable codes, standards and 
contract requirements. Generally, design submittals should be identified 
as SD-05 Design Data submittals. 

1.4.4 Designer of Record Approved/Government Conformance Review (DA/CR) 

1.4.4.1 Deviations to the Accepted Design 

Designer of Record approval and the Government's concurrence are required 
for any proposed deviation from the accepted design which still complies 
with the contract before the Contractor is authorized to proceed with 
material acquisition or installation. Within the terms of the Contract 
Clause entitled, "Specifications and Drawings for Construction", they are 
considered to be "shop drawings." If necessary to facilitate the project 
schedule, the Contractor and the DOR may discuss a submittal proposing a 
deviation with the Contracting Officer's Representative prior to officially 
submitting it to the Government. However, the Government reserves the 
right to review the submittal before providing an opinion, if deemed 
necessary. In any case, the Government will not formally agree to or 
provide a preliminary opinion on any deviation without the DOR's approval 
or recommended approval. The Government reserves the right to non-concur 
with any deviation from the design, which may impact furniture, 
furnishings, equipment selections or operations decisions that were made, 
based on the reviewed and concurred design. 

1.4.4.2 Substitutions 

Unless prohibited or provided for otherwise elsewhere in the Contract, 
where the accepted contract proposal named products, systems, materials or 
equipment by manufacturer, brand name and/or by model number or other 
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specific identification, and the Contractor desires to substitute 
manufacturer or model after award, submit a requested substitution for 
Government concurrence. Include substantiation, identifying information and 
the DOR's approval, as meeting the contract requirements and that it is 
equal in function, performance, quality and salient features to that in the 
accepted contract proposal. If the Contract otherwise prohibits 
substitutions of equal named products, systems, materials or equipment by 
manufacturer, brand name and/or by model number or other specific 
identification, the request is considered a "variation" to the contract. 
Variations are discussed below in paragraphs: "Designer of Record 
Approved/Government Approved" and "VARIATIONS" 

1.4 .5 Designer of Record Approved/Government Approved (DA/GA) 

In addition to the above stated requirements for proposed deviations to the 
accepted design, both Designer of Record and Government Approval and, where 
applicable, a contract modification are required before the Contractor is 
authorized to proceed with material acqu.isition or installation for any 
proposed variation to the contract (the solicitation and/or the accepted 
proposal), which constitutes a change to the contract terms. Within the 
terms of the Contract Clause entitled, "Specifications and Drawings for 
Construction," they are considered to be "shop drawings." The Government 
reserves the right to accept or reject any such proposed deviation at its 
discretion. 

1.5 FORWARDING SUBMITTALS REQUIRING GOVERNMENT APPROVAL 

1.5.1 Submittals Required from the Contractor 

As soon as practicable after award of contract, and before procurement of 
fabrication, forward to the Architect-Engineer; submittals required in the 
technical sections of this specification, including shop drawings, product 
data and samples. One copy of the transmittal form for all submittals 
shall be forwarded to the Resident Officer in Charge of Construction. 

The Architect-Engineer for this project will review and approve for the 
Contracting Officer those submittals reserved for Contracting Officer 
approval to verify submittals comply with the contract requirements. 

1.5.1.1 O&M Data 

The Architect-Engineer for this project will review and approve for the 
Contracting Officer O&M Data to verify the submittals comply with the 
contract requirements; submit data specified for a given item within 30 
calendar days after the item is delivered to the contract site. 

In the event the Contractor fails to deliver O&M Data within the time 
limits specified, the Contracting Officer may withhold from progress 
payments 50 percent of the price of the item with which such O&M Data 
are applicable. 

1.6 PREPARATION 

1.6.1 Transmittal Form 

Transmit submittals with transmittal form prescribed by Contracting Officer 
for the project. On the transmittal form identify Contractor, indicate 
date of submittal, and include information prescribed by transmittal form 
and required in paragraph entitled, "Identifying Submittals," of this 
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section. Process transmittal forms to record actions regarding sample[s] of 
installations and panels. 

Use the attached sample transmittal form (ENG Form 4025) for submitting 
both Government approved and information only submittals in accordance with 
the instructions on the reverse side of the form. These forms will be 
furnished to the Contractor. Properly complete this form by filling out 
all the heading blank spaces and identifying each item submitted. Exercise 
special care to ensure proper listing of the specification paragraph and 
sheet number of the contract drawings pertinent to the data submitted for 
each item. 

1.6.2 Identifying Submit~als 

When submittals are provided by a Subcontractor, the Prime Contractor is to 
prepare, review and stamp with Contractor's approval all specified 
submittals prior to submitting for Government approval. 

Identify submittals, except sample installations and sample panels, with 
the following information permanently adh~red to or noted on each separate 
component of each submittal and noted on transmittal form. Mark each copy 
of each submittal identically, with the following: 

a. Project title and location. 

b. Construction contract number. 

c. Date of the drawings and revisions. 

d. Name, address, and telephone number of subcontractor, supplier, 
manufacturer and any other subcontractor associated with the submittal. 

e. Section number of the specification section by which submittal is 
required. 

f. Submittal description (SD) number of each component of submittal. 

g. When a resubmission, add alphabetic suffix on submittal description, 
for example, submittal 18 would become 18A, to indicate resubmission. 

h. ·Product identification and location in project. 

1.6.3 Format for SD-02 Shop Drawings 

Shop drawings are not to be less than 8 1/2 by 11 inches nor more than 30 
by 42 inches, except for full size patterns or templates. Prepare drawings 
to accurate size, with scale indicated, unless other form is required. 
Drawings are to be suitable for reproduction and be of a quality to produce 
clear, distinct lines and letters with dark lines on a white background. 

Present 8 1/2 by 11 inches sized shop drawings as part of the bound volume 
for submittals required by section. Present larger drawings in sets. 

Include on each drawing the drawing title, number, date, and revision 
numbers and dates, in addition to information required in paragraph 
entitled, "Identifying Submittals," of this section. 

Number drawings in a logical sequence. Each drawing is to bear the number 
of the submittal in a uniform location adjacent to the title block. Place 
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the Government contract number in the margin, immediately below the title 
block, for each drawing. 

Reserve a blank space, no smaller than 3 inches on the right hand side of 
each sheet for the Government-disposition stamp. 

Dimension drawings, except diagrams and schematic drawings; prepare 
drawings demonstrating interface with other trades to scale. Use the same 
unit of measure for shop drawings as indicated on the contract drawings. 
Identify materials and products for work shown. 

Include the nameplate data, size and capacity on drawings. Also include 
applicable federal, industry and technical society publication references. 

1.6.4 Format of SD-03 Product Data and SD-08 Manufacturer's Instructions 

Present product data submittals for each section as a complete, bound 
volume. Include table of contents, listing page and catalog item numbers 
for product data. 

Indicate, by prominent notation, each product which is being submitted; 
indicate specification section number and paragraph number to which it 
pertains. 

Supplement product data with material prepared for project to satisfy 
submittal requirements for which product data does not exist. Identify 
this material as developed specifically for project, with information and 
format as required for submission of SD-07 Certificates. 

Include the manufacturer's name, trade name, place of manufacture, and 
catalog model or number on product data. Also include applicable federal, 
military, industry and technical society publication references. Should 
manufacturer's data require supplemental information for clarification, 
submit as specified for SD-07 Certificates. 

Where equipment or materials are specified to conform to industry and 
technical society reference standards of the organizations such as American 
National Standards Institute (ANSI), ASTM International (ASTM), National 
Electrical Manufacturer's Association (NEMA), Underwriters Laboratories 
(UL), and Association of Edison Illuminating Companies (AEIC), submit proof 
of such compliance. The label or listing by the specified organization 
will be acceptable evidence of compliance. In lieu of the label or 
listing, submit a certificate from an independent testing organization, 
competent to perform testing, and approved by the Contracting Officer. 
State on the certificate that the item has been tested in accordance with 
the specified organization's test methods and that the item complies with 
the specified organization's reference standard. 

Collect required data submittals for each specific material, product, unit 
of work, or system into a single submittal and marked for choices, options, 
and portions applicable to the submittal. Mark each copy of the product 
data identically. Partial submittals will not be accepted for expedition 
of construction effort. 

Submit manufacturer's instructions prior to installation. 

1.6.5 Format of SD-04 Samples 

Furnish samples in sizes below, unless otherwise specified or unless the 

SECTION 01 33 00 

79K39149 

23 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

manufacturer has prepackaged samples of approximately same size as 
specified: 

a. Sample of Equipment or Device: Full size. 

b. Sample of Materials Less Than 2 by 3 inches: Built up to 8 1/2 by 11 
inches. 

c. Sample of Materials Exceeding 8 1/2 by 11 inches: Cut down to 8 1/2 by 
11 inches and adequate to indicate color, texture, and material 
variations. 

d. Sample of Linear Devices or Materials: 10 inch length or length to be 
supplied, if less than 10 inches. Examples of linear devices or 
materials are conduit and handrails. 

e. Sample of Non-Solid Materials: Pint. Examples of non-solid materials 
are sand and paint. 

f. Color Selection Samples: 2 by 4 inches. Where samples are specified 
for selection of color, finish, pattern, or texture, submit the full 
set of available choices for the material or product specified. Sizes 
and quantities of samples are to represent their respective standard 
unit. 

g. Sample Panel: 4 by 4 feet. 

h. Sample Installation: 100 square feet. 

Samples Showing Range of Variation: Where variations in color, finish, 
pattern, or texture are unavoidable due to nature of the materials, submit 
sets of samples of not less than three units showing extremes and middle of 
range. Mark each unit to describe its relation to the range of the 
variation. 

Reusable Samples: Incorporate returned samples into work only if so 
specified or indicated. Incorporated samples are to be in undamaged 
condition at time of use. 

Recording of Sample Installation: Note and preserve the notation of area 
constituting sample installation but remove notation at final clean up of 
project. 

When color, texture or pattern is specified by naming a particular 
manufacturer and style, include one sample of that manufacturer and style, 
for comparison. 

1.6.6 Format of SD-05 Design Data and SD-07 Certificates 

Provide design data and certificates on 8 1/2 by 11 inches paper. Provide 
a bound volume for submittals containing numerous pages. 

1.6.7 Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports 

Provide reports on 8 1/2 by 11 inches paper in a complete bound volume. 

Indicate by prominent notation, each report in the submittal. Indicate 
specification number and paragraph number to which it pertains. 
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1.6.8 Format of SD-10 Operation and Maintenance Data (O&M) 

Comply with the requirements specified in Section 01 78 23 OPERATION AND 
MAINTENANCE DATA for O&M Data format. 

1.6.9 Format of SD-01 Preconstruction Submittals and SD-11 Closeout 
Submittals 

When submittal includes a document which is to be used in project or become 
part of project record, other than as a submittal, do not apply 
Contractor's approval stamp to document, but to a separate sheet 
accompanying document. 

1.7 QUANTITY OF SUBMITTALS 

1.7.1 Number of Copies of SD-02 Shop Drawings 

Submit six copies of submittals of shop drawings requiring review and 
approval only by QC organization and seven copies of shop drawings 
requiring review and approval by Contracting Officer. 

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

Submit in compliance with quantity requirements specified for shop drawings. 

1.7.3 Number of Samples SD-04 Samples 

a. Submit two samples, or two sets of samples showing range of variation, 
of each required item. One approved sample or set of samples will be 
retained by approving authority and one will be returned to Contractor. 

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

c. Submit one sample installation, where directed. 

d. Submit one sample of non-solid materials. 

1.7.4 Number of Copies SD-05 Design Data and SD-07 Certificates 

Submit in compliance with quantity requirements specified for shop drawings. 

1.7.5 
Reports 

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

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

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

Submit three copies of O&M Data to the Contracting Officer for review and 
approval. 
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1.7.7 Number of Copies of SD-01 Preconstruction Submittals and SD-11 
Closeout Submittals 

Unless otherwise specified, submit three sets of administrative submittals. 

1.8 INFORMATION ONLY SUBMITTALS 

Normally submittals for information only will not be returned. Approval of 
the Contracting Officer is not required on information only submittals. 
The Government reserves the right to require the Contractor to resubmit any 
item found not to comply with the contract. This does not relieve the 
Contractor from the obligation to furnish material conforming to the plans 
and specifications; will not prevent the Contracting Officer from requ1r1ng 
removal and replacement of nonconforming material incorporated in the work; 
and does not relieve the Contractor of the requirement to furnish samples 
for testing by the Government laboratory or for check testing by the 
Government in those instances where the technical specifications so 
prescribe. 

1.9 VARIATIONS 

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

1. 9.1 Considering Variations 

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

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

1. 9.2 Proposing Variations 

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

Check the column "variation" of ENG Form 4025 for submittals which include 
proposed deviations requested by the Contractor. Set forth in writing the 
reason for any deviations and annotate 'such deviations on the submittal. 
The Government reserves the right to rescind inadvertent approval of 
submittals containing unnoted deviations. 

1. 9. 3 Warranting That Variations Are Compatible 

When delivering a variation for approval, Contractor, including its 
Designer(s) of Record, warrants that this contract has been reviewed to 
establish that the variation, if incorporated, will be compatible with 
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other elements of work. 

1.9.4 Review Schedule Is Modified 

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

1.10 SUBMITTAL REGISTER AND DATABASE 

Prepare and maintain submittal register, as the work progresses. Use 
electronic submittal register program furnished by the Government or any 
other format. Do not change data which is output in columns (c), (d), (e), 
and (f) as delivered by Government; retain data which is output in columns 
(a), (g), {h), and (i) as approved. A submittal register showing items of 
equipment and materials for which submittals are required by the 
specifications is provided as an attachment. This list may not be all 
inclusive and additional submittals may be required. The Government will 
provide the initial submittal register in electronic format with the 
following fields completed, to the extent that will be required by the 
Government during subsequent usage. 

Column (c) : Lists specification section in which submittal is 
required. 

Column {d): Lists each submittal description {SD No. and type, 
e.g. SD-02 Shop Drawings) required in each specification section. 

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

Column (f): Indicate approving authority for each submittal. 

The database and submittal management program will be furnished to 
Contractor on a Writable Compact Disk (CD-R), for operation on Windows 
based personal computer. 

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

The Designer of Record shall develop a complete list of submittals during 
design and identify required submittals in the specifications, and use the 
list to prepare the Submittal Register. The list may not be all inclusive 
and additional submittals may be required by other parts of the contract. 
The Contractor is required to complete the submittal register and submit it 
to the Contracting Officer for approval within 30 calendar days after 
Notice to Proceed. The approved submittal register will serve as a 
scheduling document for submittals and will be used to control submittal 
actions throughout the contract period. Coordinate the submit dates and 
need dates with dates in the Contractor prepared progress schedule. Submit 
monthly or until all submittals have been satisfactorily completed, updates 
to the submittal register showing the Contractor action codes and actual 
dates with Government action codes. Revise the submittal register when the 
progress schedule is revised and submit both for approval. 
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1.10 .1 Use of Submittal Register 

Submit submittal register as an electronic database, using submittals 
management program furnished to Contractor. Submit with QC plan and 
project schedule. Verify that all submittals required for project are 
listed and add missing submittals. Coordinate and complete the following 
fields on the register database submitted with the QC plan and the project 
schedule: 

1.10. 2 

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

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

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

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

Contractor Use of Submittal Register 

Update the following fields in the Government-furnished submittal register 
program with each submittal throughout contract. 

1.10. 3 

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

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

Column (1) List date of submittal transmi-ssion. 

Column (q) List date approval received. 

Approving Authority Use of Submittal Register 

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

1.10. 4 

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

Column (l) List date of submittal receipt. 

Column (m) through (p) List Date related to review actions. 

Column (q) List date returned to Contractor. 

Action Codes 

Entries for columns (j) and (o), are to be used are as follows (others may 
be prescribed by Transmittal Form) : 

1.10.4.1 Government Review Action Codes 

"A" - "Approved as submitted"; "Completed" 
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"B" - "Approved, except as noted on drawings"; "Completed" 

"C" - "Approved, resubmission required"; "Resubmit" 

"D" - "Returned by correspondence"; "Completed" 

"E" - "Disapproved (See attached)"; "Resubmit" 

"F" - "Receipt acknowledged"; "Completed" 

"G" - "Other (Specify)"; "Resubmit" 

11 X11 
- "Receipt acknowledged, does not comply"; 11 Resubmit" 

1.10.4.2 Contractor Action Codes 

NR - Not Received 

AN - Approved as noted 

A - Approved 

RR - Disapproved, Revise, and Resubmit 

1.10. 5 Copies Delivered to the Government 

Deliver one copy of submittal register updated by Contractor to Government 
with each invoice request. Deliver in electronic format, unless a paper 
copy is requested by Contracting Officer. 

1.11 SCHEDULING 

Schedule and submit concurrently submittals covering component items 
forming a system or items that are interrelated. Include certifications to 
be submitted with the pertinent drawings at the same time. No delay 
damages or time extensions will be allowed for time lost in late 
submittals. An additional 5 calendar days will be allowed and shown on the 
register for review and approval of submittals for refrigeration and HVAC 
control systems. 

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

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

c. Re-submit register and annotate monthly by the Contractor with actual 
submission and approval dates. When all items on the register have 
been fully approved, no further re-submittal is required. 

d. Carefully control procurement operations to ensure that each individual 
submittal is made on or before the Contractor scheduled submittal date 
shown on the approved "Submittal Register." 

SECTION 01 33 00 

79K39149 

29 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

e. Except as specified otherwise, allow review period, beginning with 
receipt by approving authority, that includes at least 15 working days 
for submittals for QC Manager approval and 20 working days for 
submittals for Contracting Officer approval. Period of review for 
submittals with Contracting Officer approval begins when Government 
receives submittal from QC organization. 

f. For submittals requiring review by fire protection engineer, allow 
review period, beginning when Government receives submittal from QC 
organization, of 30 working days for return of submittal to the 
Contractor. 

g. Period of review for each resubmittal is the same as for initial 
submittal. 

Within 15 calendar days of notice to proceed, provide, for approval by the 
Contracting Officer, the following schedule of submittals: 

a. A schedule of shop drawings and technical submittals required by the 
specifications and drawings. Indicate the specification or drawing 
reference requiring the submittal; the material, item, or process for 
which the submittal is required; the "SD" number and identifying title 
of the submittal; the Contractor's anticipated submission date and the 
approval need date. 

b. A separate schedule of other submittals required under the contract but 
not listed in the specifications or drawings. Schedule will indicate 
the contract requirement reference; the type or title of the submittal; 
the Contractor's anticipated submission date and the approved need date 
{if approval is required) . 

1.11.1 Reviewing, Certifying, Approving Authority 

The QC organization is responsible for reviewing and certifying that 
submittals are in compliance with contract requirements. Approving 
authority on submittals is QC Manager unless otherwise specified for 
specific submittal. At each "Submittal" paragraph in individual 
specification sections, a notation "G," following a submittal item, 
indicates Contracting Officer is approving authority for that submittal 
item. 

1.11.2 Constraints 

Conform to provisions of this section, unless explicitly stated otherwise 
for submittals listed or specified in this contract. 

Submit complete submittals for each definable feature of work. Submit at 
the same time components of definable feature interrelated as a system. 

When acceptability of a submittal is dependent on conditions, items, or 
materials included in separate subsequent submittals, submittal will be 
returned without review. 

Approval of a separate material, product, or component does not imply 
approval of assembly in which item functions. 

SECTION 01 33 00 

79K39149 

30 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

1.11.3 QC Organization Responsibilities 

a. Note date on which submittal was received from €ontractor on each 
submittal. 

b. Review each submittal; and check and coordinate each submittal with 
requirements of work and contract documents. 

c. Review submittals .for conformance with project design concepts and 
compliance with contract documents. 

d. Act on submittals, determining appropriate action based on QC 
organization's review of submittal. 

(1) When QC Manager is approving authority, take appropriate action 
on submittal from the possible actions defined in paragraph 
entitled, "Approved/Accepted Submittals," of the section." 

(2) When Contracting Officer is approving authority or when variation 
has been proposed, forward submittal to Government with certifying 
statement or return submittal marked "not reviewed" or "revise and 
resubmit" as appropriate. The QC organization's review of 
submittal determines appropriate action. 

e. Ensure that material is clearly legible. 

f. Stamp each sheet of each submittal with QC certifying statement or 
approving statement, except that data submitted in bound volume or on 
one sheet printed on two sides may be stamped on the front of the first 
sheet only. 

(1) When approving authority is Contracting Officer, QC organization 
will certify submittals forwarded to Contracting Officer with the 
following certifying statement: 

"I hereby certify that the (equipment) (material) (article) shown and 
marked in this submittal is that proposed to be incorporated with 
contract Number [ _____ ], is in compliance with the contract drawings 
and specification, can be installed in the allocated spaces, and is 
submitted for Government approval. 

Certified by Submittal Reviewer , Date ----------------------(Signature when applicable) 

Certified by QC Manager 
(Signature) --------------------------------' Date 

II 

(2) When approving authority is QC Manager, QC Manager will use the 
following approval statement when returning submittals to 
Contractor as "Approved" or "Approved as Noted." 

"I hereby certify that the (material) (equipment) (article) shown and 
marked in this submittal and proposed to be incorporated with contract 
Number [ _____ ], is in compliance with the contract drawings and 
specification, can be installed in the allocated spaces, and is 
approved for use. 

Certified by Submittal Reviewer 
(Signature when applicable) 

------------------------' Date 
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Approved by QC Manager 
(Signature) 

----------------------------------' Date 
II 

g. Sign certifying statement or approval statement. The QC organization 
member designated in the approved QC plan is the person signing 
certifying statements. The use of original ink for signatures is 
required. Stamped signatures are not acceptable. 

h. Update submittal register as submittal actions occur and maintain the 
submittal register at project site until final acceptance of all work 
by Contracting Officer. 

i. Retain a copy of approved submittals at project site, including 
Contractor's copy of approved samples. 

1.11.4 Government Reviewed Design 

The Government will review design submittals for conformance with the 
technical requirements of the solicitation. Government review is required 
for deviation from the completed design. Review will be only for 
conformance with the contract requirements. Included are only those 
construction submittals for which the Designer of Record design documents 
do not include enough detail to ascertain contract compliance. The 
Government may, but is not required, to review extensions of design such as 
structural steel or reinforcement shop drawings. 

1.12 GOVERNMENT APPROVING AUTHORITY 

When approving authority is Contracting Officer, the Government will: 

a. Note date on which submittal was received from QC Manager. 

b. Review submittals for approval within scheduling period specified and 
only for conformance with project design concepts and compliance with 
contract documents. 

c. Identify returned submittals with one of the actions defined in 
paragraph entitled, "Review Notations," of this section and with 
markings appropriate for action indicated. 

Upon completion of review of submittals requiring Government approval, 
stamp and date approved submittals. 3 copies of the approved submittal 
will be retained by the Contracting Officer and 3 copies of the submittal 
will be returned to the Contractor. If the Government performs a 
conformance review of other Designer of Record approved submittals, the 
submittals will be so identified and returned, as described above. 

1.12 .1 Review Notations 

Contracting Officer review will be completed within 7 calendar days after 
date of submission. Submittals will be returned to the Contractor with the 
following notations: 

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

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

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

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

1.13 DISAPPROVED OR REJECTED SUBMITTALS 

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

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

1.14 APPROVED/ACCEPTED SUBMITTALS 

The Contracting Officer's approval or acceptance of submittals is not to be 
construed as a complete check, and indicates only that the general method 
of construction, materials, detailing and other information are 
satisfactory. design, general method of construction, materials, detailing 
and other information appear to meet the Solicitation and Accepted Proposal. 

Approval or acceptance will not relieve the Contractor of the 
responsibility for any error which may exist, as the Contractor under the 
Contractor Quality Control (CQC) requirements of this contract is 
responsible for dimensions, the design of adequate connections and details, 
and the satisfactory construction of all work design, dimensions, all 
design extensions, such as the design of adequate connections and details, 
etc., and the satisfactory construction of all work. 

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

1.15 APPROVED SAMPLES 

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

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

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

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

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

1.16 WITHHOLDING OF PAYMENT 

Payment for materials incorporated in the work will not be made if required 
approvals have not been obtained. No payment for materials incorporated in 
the work will Qe made if all required Designer of Record or required 
Government approvals have not been obtained. No payment will be made for 
any materials incorporated into the work for any conformance review 
submittals or information only submittals found to contain errors or 
deviations from the Solicitation or Accepted Proposal. 

1.17 PROGRESS SCHEDULE 

1.17.1 Bar Chart 

a. Submit the progress chart, for approval by the Contracting Officer, at 
the Preconstruction Conference in one reproducible and 4 copies. 

b. Prepare the progress chart in the form of a bar chart utilizing form 
"Construction Progress Chart" or comparable format acceptable to the 
Contracting Officer. 

c. Include no less than the following information on the progress chart: 

(1) Break out by major headings for primary work activity. 

(2) A line item break out under each major heading sufficient to track 
the progress of the work. 

(3) A line item showing contract finalization task which includes 
punch list, clean-up and demolition, and final construction 
drawings. 

(4) A materials bar and a separate labor bar for each line item. Both 
bars will show the scheduled percentage complete for any given 
date within the contract performance period. Labor bar will also 

SECTION 01 33 00 

79K39149 

34 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

show the number of men (man-load) expected to be working on any 
given date within the contract performance period. 

(5) The estimated cost and percentage weight of total contract cost 
for each materials and labor bar on the chart. 

(6) Separate line items for mobilization and drawing submittal and 
approval. (These items are to show no associated costs.) 

d. Update the progress schedule in one reproduction and 4 copies every 30 
calendar days throughout the contract performance period. 

1.18 STATUS REPORT ON MATERIALS ORDERS 

Within 7 calendar days after notice to proceed, submit, for approval by the 
Contracting Officer, an initial material status report on all materials 
orders. This report will be updated and re-submitted every 7 calendar days 
as the status on material orders changes. 

Report to include list, in chronological order by need date, materials 
orders necessary for completion of the contract. The following information 
will be required for each material order listed:· 

a. Material name, supplier, and invoice number. 

b. Bar chart line item or CPM activity number affected by the order. 

c. Delivery date needed to allow directly and indirectly related work to 
be completed within the contract performance period. 

d. Current delivery date agreed on by supplier. 

e. When item d exceeds item c, the effect that delayed delivery date will 
have on contract completion date. 

f. When item d exceeds item c, a summary of efforts made by the Contractor 
to expedite the delayed delivery date to bring it in line with the 
needed delivery date, including efforts made to place the order (or 
subcontract) with other suppliers. 

1.19 STAMPS 

Stamps used by the Contractor on the submittal data to certify that the 
submittal meets contract requirements is to be similar to the following: 
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CONTRACTOR 

(Firm Name) 
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___ Approved with corrections as noted on submittal data and/or 
attached sheets(s) 

SIGNATURE: 

TITLE: 

DATE: 

PART 2 PRODUCTS 

Not Used 

PART 3 EXECUTION 

Not Used 

End of Section --
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SOURCES FOR REFERENCE PUBLICATIONS 

PART 1 GENERAL 

1.1 REFERENCES 

Various publications are referenced in other sections of the specifications 
to establish requirements for the work. These references are identified in 
each section by document number, date and title. The document number used 
in the citation is the number assigned by the standards producing 
organization, (e.g. ASTM B564 Nickel Alloy Forgings). However, when the 
standards producing organization has not assigned a number to a document, 
an identifying number has been assigned for reference purposes. 

1.2 ORDERING INFORMATION 

The addresses of the standards publishing organizations whose documents are 
referenced in other sections of these specifications are listed below, and 
if the source of the publications is different from the address of the 
sponsoring organization, that information is also provided. Documents 
listed in the specifications with numbers which were not assigned by the 
standards producing organization should be ordered from the source by title 
rather than by number. 

ACOUSTICAL SOCIETY OF AMERICA (ASA) 
2 Huntington Quadrangle, Suite 1N01 
Melville, NY 11747-4502 
Ph: 516-576-2360 
Fax: 516-576-2377 
E-mail: asa®aip.org 
Internet: http://asa.aip.org 

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA) 
30 West University Drive 
Arlington Heights, IL 60004-1893 
Ph: 847-394-0150 
Fax: 847-253-0088 
E-mail: amca®amca.org 
Internet: http://www.amca.org 

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI) 
2111 Wilson Blvd, Suite 500 
Arlington, VA 22201 
Ph: 703-524-8800 
Fax: 703-528-3816 
E-mail: fdietz®ahrinet.org 
Internet: http://www.ahrinet.org 

AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA) 
2700 Prosperity Ave., Suite 250 
Fairfax, VA 22031 
Tel: 703-849-8888 
Fax: 703-207-3561 
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AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) 
One East Wacker Drive, Suite 700 
Chicago, IL 60601-1802 
Ph: 312-670-2400 
Fax: 312-670-5403 
Publications: 800-644-2400 
E-mail: pubs®aisc.org 
Internet: http://www.aisc.org 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE) 
1791 Tullie Circle, NE 
Atlanta, GA 30329 
Ph: 800-527-4723 or 404-636-8400 
Fax: 404-321-5478 
E-mail: ashrae®ashrae.org 
Internet: http://www.ashrae.org 

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE) 
1800 East Oakton Street 
Des Plaines, IL 60018-2187 
Ph: 847-699-2929 
Fax: 847-768-3434 
E-mail: customerservice®asse.org 
Internet: http://www.asse.org 

AMERICAN WELDING SOCIETY (AWS) 
550 N.W. LeJeune Road 
Miami, FL 33126 
Ph: 800-443-9353 - 305-443-9353 
Fax: 305-443-7559 
E-mail: info®aws.org or customerservice@awspubs.com 
Internet: http://www.aws.org 

ASME INTERNATIONAL (ASME) 
Three Park Avenue, M/S 10E 
New York, NY 10016-5990 
Ph: 800-854-7179 or 800-843-2763 
Fax: 212-591-7674 
E-mail: infocentral®asme.org 
Internet: http://www.asme.org 

ASSOCIATED AIR BALANCE COUNCIL (AABC) 
1518 K Street, NW 
Washington, DC 20005 
Ph: 202-737-0202 
Fax: 202-638-4833 
E-mail: info®aabc.com 
Internet: http://www.aabchq.com 

ASTM INTERNATIONAL (ASTM) 
100 Barr Harbor Drive, P.O. Box C700 
West Conshohocken, PA ~9428-2959 

Ph: 610-832-9585 
Fax: 610-832-9555 
E-mail: service®astm.org 
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Internet: http://www.astm.org 

FLUID SEALING ASSOCIATION (FSA) 
994 Old Eagle School Rd. #1019 
Wayne, PA 19087 
Ph: 610-971-4850 
E-mail: info®fluidsealing.com 
Internet: www.fluidsealing.com 

FM GLOBAL (FM) 
270 Central Avenue 
P.O. Box 7500 
Johnston, RI 02919 
Ph: 401-275-3000 ext. 1945 
Fax: 401-275-3029 

79K39149 
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E-mail: servicedesk.myrisk®fmglobal.com 
Internet: http://www.fmglobal.com 

INTERNATIONAL SAFETY EQUIPMENT ASSOCIATION (!SEA) 
1901 North Moore Street 
Arlington, VA 22209-1762 
Ph: 703-525-1695 
Fax: 703-528-2148 
E-mail: isea®safety equipment.org 
Internet: http://www.safetyequipment.org/ 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 
445 Hoes Lane or 2001 L Street, NW. Suite 700 
Piscataway, NJ 08855-1331 or Washington, DC 20036-4910 USA 
Ph: 732-981-0060 or 800-701-4333 
Fax: 732-562-6380 
E-mail: onlinesupport@ieee.org or ieeeusa®ieee.org 
Internet: http://www.ieee.org 

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA) 

3050 Centre Ave. Suite 102 
Portage, MI 49024 
Ph: 269-488-6382 
Fax: 269-488-6383 
E-mail: neta®netaworld.org 
Internet: http://www.netaworld.org 

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO) 
1, ch. de la Voie-Creuse 
Case Postale 56 
CH-1211 Geneve 20 Switzerland 
Ph: 41-22-749-01-11 
Fax: 41-22-733-34-30 
E-mail: central®iso.ch 
Internet: http://www.iso.org 

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS) 
127 Park Street, NE 
Vienna, VA 22180 
Ph: 703-281-6613 
Fax: 703-281-6671 
E-mail: info®mss-hq.com 

SECTION 01 42 00 

79K39149 

42 



SSPF - Replace Air Handling Units 

Internet: http://www.mss-hq.com 

79K39149 
Final Submittal Bid Package 1 

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA) 
16712 Elm Circle 
Omaha, NE 68130 
Ph: 800-747-6422 
Fax: 402-330-9702 
E-mail: mica®tconl.com 
Internet: http://www.micainsulation.org 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA) 

Superintendent of Documents at 
U.S. Government Printing Office 
732 North Capitol Street, NW 
Washington, DC 20401-0001 
Ph: 202-783-3238 
Fax: 202-512-1800 
E-mail: ContactCenter®gpo.gov 
Internet: http://www.nasa.gov or http://www.gpoaccess.gov/help 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 
1300 North 17th Street, Suite 1752 
Rosslyn, VA 22209 
Ph: 703-841-3200 
Fax: 703-841-5900 
Internet: http://www.nema.org/ 

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB) 
8575 Grovemont Circle 
Gaithersburg, MD 20877 
Ph: 301-977-3698 
Fax: 301-977-9589 
E-Mail: elana®nebb.org 
Internet: http://www.nebb.org 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 
1 Batterymarch Park 
Quincy, MA 02169-7471 
Ph: 617-770-3000 or 800-344-3555 
Fax: 617-770-0700 
E-mail: webmaster®nfpa.org 
Internet: http://www.nfpa.org 

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES 
(NICET) 
1420 King Street 
Alexandria, VA 22314-2794 
Ph: 888-476-4238 (1-888 IS-NICET) 
E-mail: tech®nicet.org 
Internet: http://www.nicet.org 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH) 
Mail Stop C-34 
4676 Columbia Parkway 
Cincinnati, OH 45226 
Ph: 513-533-8611 
Fax: 513-533-8285 
E-mail: nioshdocket®cdc.gov 
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Internet: http://www.cdc.gov/nchs/products.htm 

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA) 
4201 Lafayette Center Drive 
Chantilly, VA 20151-1219 
Ph: 703-803-2980 
Fax: 703-803-3732 
E-mail: info@smacna.org 
Internet: http://www.smacna.org 

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE) 
400 Commonwealth Drive 
Warrendale, PA 15096-0001 
Ph: 724-776-4970 
Fax: 724-776-0790 
E-mail: customerservice@sae.org 
Internet: http://www.sae.org 

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC) 
40 24th Street, 6th Floor 
Pittsburgh, PA 15222-4656 
Ph: 412-281-2331 
Fax: 412-281-9992 
E-mail: info@sspc.org 
Internet: http://www.sspc.org 

UNDERWRITERS LABORATORIES (UL) 
2600 N.W. Lake Road 
Camas, WA 98607-8542 
Ph: 877-854-3577 
Fax: 360-817-6278 
E-mail: CEC.us@us.ul.com 
Internet: http://www.ul.com/ 

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20004 
Ph: 202-272-0167 
for Fax and E-mail see below 
Internet: http://www.epa.gov 
--- Some EPA documents are available only from: 
National Technical Information Service (NTIS) 
5301 Shawnee Road 
Alexandria, VA 22312 
Ph: 703-605-6050 or 1-688-584-8332 
Fax: 703-605-6900 
E-mail: info@ntis.gov 
Internet: http://www.ntis.gov 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 
General Services Administration 
1800 F Street, NW 
Washington, DC 20405 
Ph: 202-501-0800 
Internet: www.GSA.gov 
Obtain documents from: 
Acquisition Streamlining and Standardization Information System 
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(ASSIST) 
Department of. Defense Single Stock Point (DODSSP) 
Document Automation and Production Service (DAPS) 
Building 4/D 
700 Robbins Avenue 
Philadelphia, PA 19111-5094 
Ph: 215-697-6396 - for account/password issues 
Internet: http://assist.daps.dla.mil/online/start/; account 
registration required 

PART 2 PRODUCTS 

Not Used 

PART 3 EXECUTION 

Not Used 

End of Section --
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SECTION 01 57 20.00 10 

ENVIRONMENTAL PROTECTION 

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 261 

40 CFR 262 

49 CFR 171 - 178 

1.2 DEFINITIONS 

Identification and Listing of Hazardous 
Waste 

Standards Applicable to Generators of 
Hazardous Waste 

Hazardous Materials Regulations 

1.2.1 Environmental Pollution and Damage 

Environmental pollution and damage is the presence of chemical, physical, 
or biological elements or agents which adversely affect human health or 
welfare; unfavorably alter ecological balances of importance to human life; 
affect other species of importance to humankind; or degrade the environment 
aesthetically, culturally and/or historically. 

1.2.2 Environmental Protection 

Environmental protection is the prevention/control of pollution and habitat 
disruption that may occur to the environment during construction. The 
control of environmental pollution and damage requires consideration of 
land, water, and air; biological and cultural resources; and includes 
management of visual aesthetics; noise; solid, chemical, gaseous, and 
liquid waste; radiant energy and radioactive material as well as other 
pollutants. 

1.2.3 Contractor Generated Hazardous Waste 

Contractor generated hazardous waste means materials that, if abandoned or 
disposed of, may meet the definition of a hazardous waste. These waste 
streams would typically consist of material brought on site by the 
Contractor to execute work, but are not fully consumed during the course of 
construction. Examples include, but are not limited to, excess paint 
thinners (i.e. methyl ethyl ketone, toluene etc.), waste thinners,excess 
paints, excess solvents, waste solvents, and excess pesticides, and 
contaminated pesticide equipment rinse water. 
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Minimize environmental pollution and damage that may occur as the result of 
construction operations. The environmental resources within the project 
boundaries and those affected outside the limits of permanent work must be 
protected during the entire duration of this contract. Comply with all 
applicable environmental Federal, State, and local laws and regulations. 
Any delays resulting from failure to comply with environmental laws and 
regulatiqns will be the Contractor's responsibility. 

1.4 SUBCONTRACTORS 

Ensure compliance with this section by subcontractors. 

1.5 PAYMENT 

No separate payment will be made for work covered under this section. 
Payment of fees associated with environmental permits, application, and/or 

·notices obtained by the Contractor, and payment of all fines/fees for 
violation or non-compliance with Federal, State, Regional and local laws 
and regulations are the Contractor's responsibility. All costs associated 
with this section must be included in the contract price. 

1.6 SUBMITTALS 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. 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 Preconstructibn Submittals 

Environmental Protection Plan; G 

1.7 ENVIRONMENTAL PROTECTION PLAN 

Prior to commencing construction activities or delivery of materials to the 
site, submit an Environmental Protection Plan for review and approval by 
the Contracting Officer. The purpose of the Environmental Protection Plan 
is to present a comprehensive overview of known or potential environmental 
issues which the Contractor must address during construction. Issues of 
concern must be defined within the Environmental Protection Plan as 
outlined in this section. Address each topic at a level of detail 
commensurate with the environmental issue and required construction 
task(s). Topics or issues which are not identified in this section, but 
are considered necessary, must be identified and discussed after those 
items formally identified in this section. Prior to submittal of the 
Environmental Protection Plan, meet with the Contracting Officer for the 
purpose of discussing the implementation of the initial Environmental 
Protection Plan; possible subsequent additions and revisions to the plan 
including any reporting requirements; and methods for administration of the 
Contractor's Environmental Plans. The Environmental Protection Plan must 
be current and maintained onsite by the Contractor. 

1. 7.1 Compliance 

No requirement in this Section will relieve the Contractor of any 
applicable Federal, State, and local environmental protection laws and 

SECTION 01 57 20.00 10 

79K39149 

49 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

regulations. During Construction, the Contractor will be responsible for 
identifying, implementing, and submitting for approval any additional 
requirements to be included in the Environmental Protection Plan. 

1.7.2 Contents 

Include in the environmental protection plan, but not limit it to, the 
following: 

a. Name(s) of person(s) within the Contractor's organization who is(are) 
responsible for ensuring adherence to the Environmental Protection Plan. 

b. Name(s) and qualifications of person(s) responsible for manifesting 
hazardous waste to be removed from the site, if applicable. 

c. Name(s) and qualifications of person(s) responsible for training the 
Contractor's environmental protection personnel. 

d. Description of the Contractor's environmental protection personnel 
training program. 

e. Drawings showing locations of material storage areas and stockpiles of 
excess or spoil materials including methods to control runoff and to 
contain materials on the site. 

f. Work area plan showing the proposed activity in each portion of the 
area and identifying the areas of limited use or nonuse. Plan should 
include measures for marking the limits of use areas including methods 
for protection of features to be preserved within authorized work areas. 

g. A non-hazardous solid waste disposal plan identifying methods and 
locations for solid waste disposal including clearing debris and 
schedules for disposal. 

(1) Identify any subcontractors responsible for the transportation and 
disposal of solid waste. Submit licenses or permits for solid 
waste disposal sites that are not a commercial operating facility. 

(2) Evidence of the disposal facility's acceptance of the solid waste 
must be attached to this plan during the construction. Attach a 
copy of each of the Non-hazardous Solid Waste Diversion Reports to 
the disposal plan. Submit the report for the previous quarter on 
the first working day after the first quarter that non-hazardous 
solid waste has been disposed and/or diverted (e.g. the first 
working day of January, April, July, and October). 

(3) Indicate in the report the total amount of waste generated and 
total amount of waste diverted in cubic yards or tons along with 
the percent that was diverted. 

(4) A recycling and solid waste minimization plan with a list of 
measures to reduce consumption of energy and natural resources. 
Detail in the plan the Contractor's actions to comply with and to 
participate in Federal, State, Regional, and local government 
sponsored recycling programs to reduce the volume of solid waste 
at the source. 

h. A contaminant prevention plan that: identifies potentially hazardous 
substances to be used on the job site; identifies the intended actions 
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1.7.3 

to prevent introduction of such materials into the air, water, or 
ground; and details provisions for compliance with Federal, State, and 
local laws and regulations for storage and handling of these 
materials. In accordance with EM 385-1-1, a copy of the Material 
Safety Data Sheets (MSDS) and the maximum quantity of each hazardous 
material to be onsite at any given time must be included in the 
contaminant prevention plan. Update the plan as new hazardous 
materials are brought onsite or removed from the site. 

Appendix 

Attach to the Environmental Protection Plan, as an appendix, copies of all 
environmental permits, permit application packages, approvals to construct, 
notifications, certifications, reports, and termination documents. 

1.8 PROTECTION FEATURES 

This paragraph supplements the Contract Clause PROTECTION OF STRUCTURES, 
EQUIPMENT, UTILITIES, AND IMPROVEMENTS. Prior to start of any onsite 
construction activities, the Contractor and the Contracting Officer will 
make a joint condition survey. Immediately following the survey, the 
Contractor will prepare a brief report including a plan describing the 
features requiring protection under the provisions of the Contract Clauses, 
which are not specifically identified on the drawings as environmental 
features requiring protection along with the condition of trees, shrubs and 
grassed areas immediately adjacent to the site of work and adjacent to the 
Contractor's assigned storage area and access route(s), as applicable. 
This survey report will be signed by both the the Contractor and the 
Contracting Officer upon mutual agreement as to its accuracy and 
completeness. The Contractor must protect those environmental features 
included in the survey report and any indicated on the drawings, regardless 
of interference which their preservation may cause to the work under the 
contract. 

1.9 ENVIRONMENTAL ASSESSMENT OF CONTRACT DEVIATIONS 

Any deviations from the drawings,plans and specifications, requested by the 
Contractor and which may have an environmental impact, will be subject to 
approval by the Contracting Officer and may require an extended review, 
processing, and approval time. The Contracting Officer reserves the right 
to disapprove alternate methods, even if they are more cost effective, if 
the Contracting Officer determines that the proposed alternate method will 
have an adverse environmental impact. 

1.10 NOTIFICATION 

The Contracting Officer will notify the Contractor in writing of any 
observed noncompliance with Federal, State or local environmental laws or 
regulations, permits, and other elements of the Contractor's Environmental 
Protection plan. After receipt of such notice, the Contractor will inform 
the Contracting Officer of the proposed corrective action and take such 
action when approved by the Contracting Officer. The Contracting Officer 
may issue an order stopping all or part of the work until satisfactory 
corrective action has been taken. No time extensions will be granted or 
equitable adjustments allowed for any such suspensions. This is in 
addition to any other actions the Contracting Officer may take under the 
contract, or in accordance with the Federal Acquisition Regulation or 
Federal Law. 
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For the protection of public health, monitor and control. 

PART 2 PRODUCTS 

Not Used 

PART 3 EXECUTION 

3.1 LAND RESOURCES 

3.1.1 Work Area Limits 

Mark the areas that need not be disturbed under this contract prior to 
commencing construction activities. Mark or fence isolated areas within 
the general work area which are not to be disturbed. Protect monuments and 
markers before construction operations commence. Where construction 
operations are to be conducted during darkness, any markers must be visible 
in the dark. The Contractor•s personnel must be knowledgeable of the 
purpose for marking and/or protecting particular objects. 

3 .1.2 Contractor Facilities and Work Areas 

Place field offices, staging areas, stockpile storage, and temporary 
buildings in areas designated on the drawings or as directed by the 
Contracting Officer. Temporary movement or relocation of Contractor 
facilities will be made only when approved. 

3.2 AIR RESOURCES 

Equipment operation, activities, or processes will be in accordance with 
all Federal and State air emission and performance laws and standards. 

3.2.1 Particulates 

Dust particles; aerosols and gaseous by-products from construction 
activities; and processing and preparation of materials; must be controlled 
at all times, including weekends, holidays and hours when work is not in 
progress. Maintain stockpiles and other work areas within or outside the 
project boundaries free from particulates which would cause the Federal, 
State, and local air pollution standards to be exceeded or which would 
cause a hazard or a nuisance. Provide sufficient, competent equipment 
available to accomplish these tasks. Perform particulate control as the 
work proceeds and whenever a particulate nuisance or hazard occurs. Comply 
with all State and local visibility regulations. 

3.2.2 Odors 

Odors from construction activities must be controlled at all times. The 
odors must be in compliance with State ·regulations and/or local ordinances 
and may not constitute a health hazard. 

3.2.3 Sound Intrusions 

Keep construction activities under surveillance and control to minimize 
environment damage by noise. 
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3.3 CHEMICAL MATERIALS MANAGEMENT AND WASTE DISPOSAL 

Disposal of wastes will be as directed below, unless otherwise specified in 
other sections and/or shown on the drawings. 

3.3.1 Solid Wastes 

Place solid wastes (excluding clearing debris) in containers which are 
emptied on a regular schedule. Handling, storage, and disposal must be 
conducted to prevent contamination. Employ segregation measures so that no 
hazardous or toxic waste will become co-mingled with solid waste. 
Transport solid waste off Government property and dispose of it in 
compliance with Federal, State, and local requirements for solid waste 
disposal. 

3.3.2 Chemicals and Chemical Wastes 

Dispense chemicals ensuring no spillage. Perform and document periodic 
inspections of dispensing areas to identify leakage and initiate corrective 
action. This documentation will be periodically reviewed by the 
Government. Collect chemical waste in corrosion resistant, compatible 
containers. Collection drums must be monitored and removed to a staging or 
storage area when contents are within 6 inches of the top. Wastes will be 
classified, managed, stored, and disposed of in accordance with Federal, 
State, and local laws and regulations. 

3.3.3 Contractor Generated Hazardous Wastes/Excess Hazardous Materials 

Hazardous wastes are defined in 40 CFR 261, or are as defined by applicable 
State and local regulations. Hazardous materials are defined in 
49 CFR 171 - 178. At a minimum, manage and store hazardous waste in 
compliance with 40 CFR 262 in accordance with the hazardous waste 
management plan. Take sufficient measures to prevent spillage of hazardous 
and toxic materials during dispensing. Segregate hazardous waste from 
other materials and wastes, protect it from the weather by placing it in a 
safe covered location, and take precautionary measures against accidental 
spillage. Storage, describing, packaging, labeling, marking, and 
placarding of hazardous waste and hazardous material in accordance with 
49 CFR 171 - 178, State, and local laws and regulations is the Contractor's 
responsibility. Transport Contractor generated hazardous waste off 
Government property within 30 days in accordance with the Environmental 
Protection Agency and the Department of Transportation laws and 
regulations. Dispose of hazardous waste in compliance with Federal, State 
and local laws and regulations. Spills of hazardous or toxic materials 
must be immediately reported to the Contracting Officer. Cleanup and 
cleanup costs due to spills are the Contractor's responsibility. 

3.4 RECYCLING AND WASTE MINIMIZATION 

Participate in State and local government sponsored recycling programs. 
The Contractor is further encouraged to minimize solid waste generation 
throughout the duration of the project. 

3.5 NON-HAZARDOUS SOLID WASTE DIVERSION REPORT 

Maintain an inventory of non-hazardous solid waste diversion and disposal 
of construction and demolition debris. Submit a report to the Contracting 
Officer on the first working day of each month. Include the following in 
the report: 
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a. Construction and Demolition (C&D) Debris Disposed [ in ---
cubic yards or tons, as appropriate. 

b. Construction and Demolition (C&D) Debris Recycled [ ---] in 
cubic yards or tons, as appropriate. 

c. Total C&D Debris Generated = [ ___ ] in cubic yards or tons, as 
appropriate. 

d. Waste Sent to Waste-To-Energy Incineration Plant (This amount 
should not be included in the recycled amount) = [ ___ ] in cubic 
yards or tons, as appropriate. 

3.6 PREVIOUSLY USED EQUIPMENT 

Clean all previously used construction equipment prior to bringing it onto 
the project site. Ensure that the equipment is free from soil residuals, 
egg deposits from plant pests, noxious weeds, and plant seeds. Consult 
with the USDA jurisdictional office for additional cleaning requirements. 

3.7 TRAINING OF CONTRACTOR PERSONNEL 

The Contractor's personnel must be trained in all phases of environmental 
protection and pollution control. Conduct environmental 
protection/pollution control meetings for all personnel prior to commencing 
construction activities. Additional meetings must be conducted for new 
personnel and when site conditions change. Include in the training and 
meeting agenda: methods of detecting and avoiding pollution; 
familiarization with statutory and contractual pollution standards; 
installation and care of devices, and instruments required for monitoring 
purposes to ensure adequate and continuous environmental 
protection/pollution control; anticipated hazardous or toxic chemicals or 
wastes, and other regulated contaminants. 

3.8 POST CONSTRUCTION CLEANUP 

The Contractor will clean up all areas used for construction in accordance 
with Contract Clause: "Cleaning Up". Unless otherwise instructed in 
writing by the Contracting Officer, obliterate all signs of temporary 
construction facilities such as haul roads, work area, structures, 
foundations of temporary structures, stockpiles of excess or waste 
materials, and other vestiges of construction prior to final acceptance of 
the work. The disturbed area must be graded, filled and the entire area 
seeded unless otherwise indicated. 

-- End of Section 
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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 E 1971 (2005) Stewardship for the Cleaning of 
Commercial and Institutional Buildings 

GREEN SEAL (GS) 

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

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. When used, a designation following the "G" designation 
identifies the office that will review the submittal for the Government. 
Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

SD-03 Product Data 

As-Built Record of Equipment and Materials 
Warranty Management Plan 
Warranty Tags 
Final Cleaning 
Spare Parts Data 

SD-08 Manufacturer's Instructions 

Preventative Maintenance 
Condition Monitoring (Predictive Testing) 
Inspection 
Posted Instructions 

SD-10 Operation and Maintenance Data 

Operation and Maintenance Manuals 

SD-11 Closeout Submittals 

Record Drawings 
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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 
revised to be used for final record drawings showing as-built conditions. 
The final CAD record drawings must ~onsist 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 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. 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 location and dimensions of any changes within the building 
structure. 

b. 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. 

c. Changes or modifications which result from the final inspection. 

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

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

f. 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) Follow directions in the modification for posting descriptive 
changes. 
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(2) Place a Modification Delta at the location of each deletion. 

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

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

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

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

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

1.3.1.2 Drawing Preparation 

Modify the record drawings as may be necessary 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. 

1.3.1.3 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 quality and 
detail to that of the originals. Line colors, line weights, lettering, 
layering conventions, and symbols must be the same as the original line 
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. 
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(3) Special (Blue) - Items requ1r1ng 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 rev1s1ons 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 afte·r 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 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), two sets 
of 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 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. 

1.3.1.4 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 As-Built Record of Equipment and Materials 

Furnish 3 copies of preliminary record of equipment and materials used on 
the project 15 days prior to final inspection. This preliminary submittal 
will be reviewed and returned 5 days at"ter final inspection with Government 
comments. Submit 2 sets of final record of equipment and materials 10 days 
after final inspection. Key the designations to the related area depicted 
on the contract drawings. List the following data: 
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RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA 

Description Specification Manufacturer Composition Where Used 
Section and Catalog, and Size 

Model, and 
Serial Number 

1. 3.3 Final Approved Shop Drawings 

Furnish final approved project shop drawings 30 days after transfer of the 
completed facility. 

1. 3.4 Construction Contract Specifications 

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

1.3. 5 Real Property Equipment 

Furnish a list of installed equipment furnished under this contract. 
Include all information usually listed on manufacturer's name plate. In 
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 SPARE PARTS DATA 

Submit 2 copies of the Spare Parts Data list. 

a. Indicate manufacturer's name, part number, nomenclature, and stock 
level required for maintenance and repair. List those items that may be 
standard to the normal maintenance of the system. 

b. Supply 2 items of each part for spare parts inventory. Provision of 
spare parts does not relieve the Contractor of responsibilities listed 
under the contract guarantee provisions. 

1.5 PREVENTATIVE MAINTENANCE 

Submit Preventative Maintenance, Condition Monitoring (Predictive Testing) 
and Inspection schedules with instructions that state when systems should 
be retested. 

a. Define the anticipated length of each test, test apparatus, number of 
personnel identified by responsibility, and a testing validation 
procedure permitting the record operation capability requirements 
within the schedule. Provide a signoff blank for the Contractor and 
Contracting Officer for each test feature; e.g., gpm, rpm, psi. 
Include a remarks column for the testing validation procedure 
referencing operating limits of time, pressure, temperature, volume, 
voltage, current, acceleration, velocity, alignment, calibration, 
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adjustments, cleaning, or special system notes. Delineate procedures 
for preventative maintenance, inspection, adjustment, lubrication and 
cleaning necessary to minimize corrective maintenance and repair. 

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

1.6 CERTIFICATION OF EPA DESIGNATED ITEMS 

Submit the Certification of EPA Designated Items as required by FAR 
52.223-9, "Certification and Estimate of Percentage of Recovered Material 
Content for EPA Designated Items". Include on the certification form the 
following information: project name, project number, Contractor name, 
license number, Contractor address, and certification. The certification 
will read as follows and be signed and dated by the Contractor. "I hereby 
certify the information provided herein is accurate and that the 
requisition/procurement of all materials listed on this form comply with 
current EPA standards for recycled/recovered materials content. The 
following exemptions may apply to the non-procurement of recycled/recovered 
content materials: 1) The product does not meet appropriate performance 
standards; 2) The product is not available within a reasonable time frame; 
3) The product is not available competitively (from two or more sources); 
4) The product is only available at an unreasonable price (compared with a 
comparable non-recycled content product)." Recycled content values may be 
determined by weight or volume percent, but must be consistent throughout. 

1.7 WARRANTY MANAGEMENT 

1.7.1 Warranty Management Plan 

Develop a warranty management plan which contains information relevant to 
the clause Warranty of Construction. At least 30 days before the planned 
pre-warranty conference, submit 3 sets of the warranty management plan. 
Include within the warranty management plan all required actions and 
documents to assure that the Government receives all warranties to which it 
is entitled. The plan must be in narrative form and contain sufficient 
detail to render it suitable for use by future maintenance and repair 
personnel, whether tradesmen, or of engineering background, not necessarily 
familiar with this contract. The term "status" as indicated below must 
include due date and whether item has been submitted or was accomplished. 
Warranty information made available during the construction phase must be 
submitted to the Contracting Officer for approval prior to each monthly pay 
estimate. Assemble approved information in a binder and turn over to the 
Government upon acceptance of the work. The construction warranty period 
will begin on the date of project acceptance and continue for the full 
product warranty period. A joint 4 month and 9 month warranty inspection 
will be conducted, measured from time of acceptance, by the Contractor, 
Contracting Officer and the Customer Representative. Include within the 
warranty management plan , but not limited to, the following: 

a. Roles and responsibilities of all personnel associated with the 
warranty process, including points of contact and telephone numbers 
within the organizations of the Contractors, subContractors, 
manufacturers or suppliers involved. 

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

c. Listing and status of delivery of all Certificates of Warranty for 
extended warranty items, to include roofs, HVAC balancing, pumps, 
motors, transformers, and for all commissioned systems such as fire 
protection and alarm systems, sprinkler systems, etc. 

d. A list for each warranted equipment, item, feature of construction or 
system indicating: 

(1) Name of item. 
(2) Model and serial numbers. 
(3) Location where installed. 
(4) Name and phone numbers of manufacturers or suppliers. 
(5) Names, addresses and telephone numbers of sources of spare parts. 
(6) Warranties and terms of warranty. Include one-year overall 

warranty of construction, including the starting date of warranty 
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 
post-construction warranty inspections conducted by the Government. 

f. Procedure and status of tagging of all equipment covered by extended 
warranties. 

g. Copies of instructions to be posted near selected pieces of equipment 
where operation is critical for warranty and/or safety reasons. 

1.7.2 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. In 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 
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1. 7.3 

will be cause for the Contracting Officer to proceed against the 
Contractor. 

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. 7.4 Contractor's Response to Construction Warranty Service Requirements 

Following oral or written notification by the Contracting Officer, respond 
to construction warranty service requirements in accordance with the 
"Construction Warranty Service Priority List" and the three categories of 
priorities listed below. Submit a report on any warranty item that has 
been repaired during the warranty period. Include within the report the 
cause of the problem, date reported, corrective action taken, and when the 
repair was completed. If the Contractor does not perform the construction 
warranty within the timeframes specified, the Government will perform the 
work and backcharge the construction warranty payment item established. 

a. First Priority Code 1. Perform onsite inspection to evaluate 
situation, and determine course of action within 4 hours, initiate work 
within 6 hours and work continuously to completion or relief. 

b. Second Priority Code 2. Perform onsite inspection to evaluate 
situation, and determine course of action within 8 hours, initiate work 
within 24 hours and work continuously to completion or relief. 

c. Third Priority Code 3. All other work to be initiated within 3 work 
days and work continuously to completion or relief. 

d. The "Construction Warranty Service Priority List" is as follows: 

Code 1-Life Safety Systems 
(1) Fire suppression systems. 
(2) Fire alarm system(s) in place in the building. 

Code 
(1) 
(2) 
( 3) 

l-Air Conditioning Systems 
Recreational support. 
Air conditioning leak in part of building, if 
Air conditioning system not cooling properly. 

Code 1-Electrical 

causing damage. 

(1) Power failure (entire area or any building operational after 1600 
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hours). 
(2) Security lights 
(3) Smoke detectors 

Code 2-Electrical 

79K39149 
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(1) Power failure (no power to a room or part of building). 
(2) Receptacle and lights (in a room or part of building). 

1. 7.5 

Code 1-Gas 
(1) Leaks and breaks. 

Code 1-Heat 
(1) Area power failure affecting heat. 
(2) Heater in unit not working. 

Code 1-Plumbing 
(1) Hot water heater failure. 
(2) Leaking water supply pipes. 

Code 
(1) 
(2) 
(3) 

3-Interior 
Floors damaged. 
Paint chipping or peeling. 
Casework. 

Code 1-Roof Leaks 
Temporary repairs will be made where major damage to property is 

occurring. 

Code 2-Roof Leaks 
Where major damage to property is not occurring, check for location of 

leak during rain and complete repairs on a Code 2 basis. 

Code 2-Water (Exterior) 
No water to facility. 

Code 2-Water (Hot) 
No hot water in portion of building listed. 

Code 3-All other work not listed above. 

Warranty Tags 

At the time of installation, tag each warranted item with a durable, oil 
and water resistant tag approved by the Contracting Officer. Attach each 
tag with a copper wire and spray with a silicone waterproof coating. Also, 
submit two record copies of the warranty tags showing the layout and 
design. The date of acceptance and the QC signature must remain blank 
until the project is accepted for beneficial occupancy. Show the following 
. f t' th t ~n erma ~on on e aq. 
Type of 
product/material 
Model number 

Serial number 

Contract number 
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Warranty period from/to 

Inspector's signature 

Construction Contractor 

Address 

Telephone number 

warranty contact 

Address 

Telephone number 

warranty response time 
priority code 
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WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE 
DURING THE WARRANTY PERIOD. 

1.8 MECHANICAL TESTING AND BALANCING 

All contract requirements of Section 23 09 23.13 ·20 BACnet DIRECT DIGITAL 
CONTROL SYSTEMS FOR HVAC must be fully completed, including all testing, 
prior to contract completion date. In addition, all contract requirements 
of Section 23 OS 93TESTING, ADJUSTING AND BALANCING must be fully 
completed, including testing and inspection, prior to contract completion 
date, except as noted otherwise in Section 23 OS 93. The time required to 
complete all work and testing as prescribed by Sections 23 09 23.13 20 and 
23 OS 93 is included in the allotted calendar days for completion. 

1.9 OPERATION AND MAINTENANCE MANUALS 

Submit 6 copies of the project operation and maintenance manuals 30 
calendar days prior to testing the system involved. Update and resubmit 
data for final approval no later than 30 calendar days prior to contract 
completion. 

1.9.1 Configuration 

Operation and Maintenance Manuals must be consistent with the 
manufacturer's standard brochures, schematics, printed instructions, 
general operating procedures, and safety precautions. Bind information in 
manual format and grouped by technical sections. Test data must be legible 
and of good quality. Light-sensitive reproduction techniques are 
acceptable provided finished pages are clear, legible, and not subject to 
fading. Pages for vendor data and manuals must have 0.3937-inch holes and 
be bound in 3-ring, loose-leaf binders. Organize data by separate index 
and tabbed sheets, in a loose-leaf binder. Binder must lie flat with 
printed sheets that are easy to read. Caution and warning indications must 
be clearly labeled. 

1.9.2 Training and Instruction 

Submit classroom and field instructions in the operation and maintenance of 
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systems equipment where required by the technical provisions. These 
services must be directed by the Contractor, using the manufacturer's 
factory-trained personnel or qualified representatives. Contracting 
Officer will be given 7 calendar days written notice of scheduled 
instructional services. Instructional materials belonging to the 
manufacturer or vendor, such as lists, static exhibits, and visual aids, 
must be made available to the Contracting Officer. 

1.10 CLEANUP 

Provide final cleaning in accordance with ASTM E 1971 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 interior and exterior 
glass surfaces exposed to view; remove temporary labels, stains and foreign 
substances; polish transparent and glossy surfaces; vacuum carpeted and 
soft surfaces. Clean equipment and fixtures to a sanitary condition. 
Replace filters of operating equipment and comply with the Indoor Air 
Quality (IAQ) Management Plan. 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. 

PART 2 PRODUCTS 

Not Used 

PART 3 EXECUTION 

Not Used 

End of Section --
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SECTION 02 41 00 

DEMOLITION 

PART 1 GENERAL 

1.1 REFERENCES 

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

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE) 

ASSE/SAFE A10.6 

1.2 PROJECT DESCRIPTION 

(2006) Safety Requirements for Demolition 
Operations 

1.2.1 Demolition/Deconstruction Plan 

Prepare a Demolition Plan and submit proposed salvage and 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. 
Identify components and materials to be salvaged for reuse or recycling 
with reference to paragraph Existing Facilities to be Removed. Append 
tracking forms for all removed materials indicating type, quantities, 
condition, destination, and end use. 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. 

1.2.2 General Requirements 

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

1.3 ITEMS TO REMAIN IN PLACE 

Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government. Repair 
or replace damaged items as approved by the Contracting Officer. 
Coordinate the work of this section with all other work indicated. 
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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, 
or demolition work performed under this contract. Do not overload 
structural elements. Provide new supports and reinforcement for existing 
construction weakened by demolition or removal work. Repairs, 
reinforcement, or structural replacement require approval by the 
Contracting Officer prior to performing such work. 

1.3 .1 Existing Construction Limits and Protection 

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

1.3 .2 Utility Service 

Maintain existing utilities indicated to stay in service and protect 
against damage during demolition operations. Prior to start of work, the 
Government will disconnect and seal utilities serving each area of 
alteration or removal upon written request from the Contractor according to 
the outage plan. 

1.3. 3 Facilities 

Protect electrical and mechanical services and utilities. Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities. Floors, roofs, walls, 
columns, pilasters, and other structural components that are designed and 
constructed to stand without lateral support or shoring, and are determined 
to be in stable condition, must remain standing without additional bracing, 
shoring, or lateral support until demolished 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, or 
demolition work performed under this contract. 

1.4 SUBMITTALS 

Government approval is required for submittals with a "G" designation; 
submittals not having a 11 G" designation are for Contractor Quality Control 
approval. When used, a designation following the 11 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 

Existing Conditions; G 

SD-07 Certificates 

Demolition Plan; G 
Notification of Demolition and Renovation form; G 
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SD-11 Closeout Submittals 

Receipts 

1.5 QUALITY ASSURANCE 

79K39149 
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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 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 A10.6. Comply with the 
Environmental Protection Agency requirements specified. Use of explosives 
will not be permitted. 

1.5 .1 Dust and Debris Control 

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

1.6 PROTECTION 

1.6.1 Protection of Personnel 

Before, during and after the demolition work continuously evaluate the 
condition of the structure 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. 

1.7 RELOCATIONS 

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

1.8 EXISTING CONDITIONS 

Before beginning any demolition work, survey the site and examine the 
drawings and specifications to determine the extent of the work. Record 
existing conditions in the presence of the Contracting Officer showing the 
condition of structures and other facilities adjacent to areas of 
alteration or removal. Photographs sized 4 inch will be acceptable as a 
record of existing conditions. Include in the record the elevation of the 
top of foundation walls, finish floor elevations, possible conflicting 
electrical conduits, plumbing lines, alarms systems, the location and 
extent of existing cracks and other damage and description of surface 
conditions that exist prior to before starting work. It is the 
Contractor's responsibility to verify and document all required outages 
which will be required during the course of work, and to note these outages 
on the record document. Submit survey results. 
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PART 2 PRODUCTS 

Not Used 

PART 3 EXECUTION 

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

3.1.1 Utilities and Related Equipment 

3.1.1.1 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 
work until all utility disconnections have been made. Shut off and cap 
utilities for future use, as indicated. 

3.1.1.2 Disconnecting Existing Utilities 

Remove existing utilities, as indicated and 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. 

3.1.2 Patching 

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

a. Concrete and Masonry: Completely fill holes and depressions, caused by 
previous physical damage or left as a result of removals in existing 
masonry walls to remain, with an approved masonry patching material, 
applied in accordance with the manufacturer's printed instructions. 

3.1.3 Air Conditioning Equipment 

Remove air conditioning, refrigeration, and other equipment containing 
refrigerants without releasing chlorofluorocarbon refrigerants to the 
atmosphere in accordance with the Clean Air Act Amendment of 1990. Recover 
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all refrigerants prior to removing air conditioning, refrigeration, and 
other equipment containing refrigerants and dispose of in accordance with 
the paragraph entitled "Disposal of Ozone Depleting Substance (ODS)." Turn 
in salvaged Class I ODS refrigerants as specified in paragraph, "Salvaged 
Materials and Equipment." 

3 .1.4 Mechanical Equipment and Fixtures 

Disconnect mechanical hardware at the nearest connection to existing 
services to remain, unless otherwise noted. Disconnect mechanical 
equipment and fixtures at fittings. Remove service valves attached to the 
unit. Salvage each item of equipment and fixtures as a whole unit; listed, 
indexed, tagged, and stored. Salvage each unit with its normal operating 
auxiliary equipment. Transport salvaged equipment and fixtures, including 
motors and machines, to a designated storage area as directed by the 
Contracting Officer. Do not remove equipment until approved. Do not offer 
low-efficiency equipment for reuse; provide to recycling service for 
disassembly and recycling of parts. 

3.1.4.1 Preparation for Storage 

Remove water, dirt, dust, and foreign matter from units; tanks, piping and 
fixtures shall be drained; interiors, if previously used to store 
flammable, explosive, or other dangerous liquids, shall be steam cleaned. 
Seal openings with caps, plates, or plugs. Secure motors attached by 
flexible connections to the unit. Change lubricating systems with the 
proper oil or grease. 

3.1.4.2 Piping 

Disconnect piping at unions, flanges and valves, and fittings as required 
to reduce the pipe into straight lengths for practical storage. Store 
salvaged piping according to size and type. If the piping that remains can 
become pressurized due to upstream valve failure, end caps, blind flanges, 
or other types of plugs or fittings with a pressure gage and bleed valve 
shall be attached to the open end of the pipe to ensure positive leak 
control. Carefully dismantle piping that previously contained gas, 
gasoline, oil, or other dangerous fluids, with precautions taken to prevent 
injury to persons and property. Store piping outdoors until all fumes and 
residues are removed. Box prefabricated supports, hangers, plates, valves, 
and specialty items according to size and type. Wrap sprinkler heads 
individually in plastic bags before boxing. Classify piping not designated 
for salvage, or not reusable, as scrap metal. 

3.1.4.3 Ducts 

Classify removed duct work as scrap metal. 

3.1.4.4 Fixtures, Motors and Machines 

Remove and salvage motors and machines associated with plumbing, heating, 
air conditioning, refrigeration, and other mechanical system 
installations. Salvage, box and store auxiliary units and accessories with 
the main motor and machines. Tag salvaged items for identification, 
storage, and protection from damage. Dispose of any antiquated mechanical 
system components as directed by the Contracting Officer. 
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Salvage motors, motor controllers, and operating and control equipment that 
are attached to the driven equipment. Salvage wiring systems and 
components. Box loose items and tag for identification. Disconnect 
primary, secondary, control, communication, and signal circuits at the 
point of attachment to their distribution system. Dispose of any 
antiquated electrical system components as directed by Contracting Officer. 

3.1.5.1 Electrical Devices 

Remove and salvage switches, switchgear, transformers, conductors including 
wire and nonmetallic sheathed and flexible armored cable, regulators, 
meters, instruments, plates, circuit breakers, panelboards, outlet boxes, 
and similar items. Box and tag these items for identification according to 
type and size. Dispose of any antiquated electrical system components as 
directed by Contracting Officer. 

3.1.5.2 Wiring Ducts or Troughs 

Remove and salvage wiring ducts or troughs. Dismantle plug-in ducts and 
wiring troughs into unit lengths. Remove plug-in or disconnecting devices 
from the busway and store separately. 

3.1.5.3 Conduit and Miscellaneous Items 

Salvage conduit except where embedded in concrete or masonry. Consider 
corroded, bent, or damaged conduit as scrap metal. Sort straight and 
undamaged lengths of conduit according to size and type. Classify 
supports, knobs, tubes, cleats, and straps as debris to be removed and 
disposed. 

3.1.6 Items With Unique/Regulated Disposal Requirements 

Remove and dispose of items with unique or regulated disposal requirements 
in the manner dictated by law or in the most environmentally responsible 
manner. 

3.2 DISPOSITION OF MATERIAL 

3.2.1 Title to Materials 

Except for salvaged items specified in related Sections, and for materials 
or equipment scheduled for salvage, all materials and equipment removed and 
not reused or salvaged, shall become the property of the Contractor and 
shall be removed from Government property. Title to materials resulting 
from demolition and deconstruction, and materials and equipment to be 
removed, 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. 

3.2.2 Reuse of Materials and Equipment 

Remove and store materials and equipment listed in the Demolition Plan 
indicated to be reused or relocated to prevent damage, and reinstall as the 
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Remove materials and equipment that are listed in the Demolition Plan 
indicated and specified to be removed by the Contractor and that are to 
remain the property of the Government, and deliver to a storage site as 
directed by the Contracting Officer. 

a. Salvage items and material to the maximum extent possible. 

b. Store all materials salvaged for the Contractor as approved by the 
Contracting Officer and remove from Government property before 
completion of the contract. On site sales of salvaged material is 
prohibited. 

c. Remove salvaged items to remain the property of the Government in a 
manner to prevent damage, and packed or crated to protect the items 
from damage while in storage or during shipment. Items damaged during 
removal or storage must be repaired or replaced to match existing 
items. Properly identify the contents of containers. Deliver the 
following items reserved as property of the Government to the areas 
designated: by the Contracting Officer. 

d. Remove and capture all Class I ODS refrigerants in accordance with the 
Clean Air Act Amendment of 1990 and dispose of as directed by the 
Contracting Officer. 

3.2.4 Disposal of Ozone Depleting Substance (ODS) 

3.2.4.1 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. Naval stock number (for information, call (804) 279-4525). 

3.3 DISPOSAL OF REMOVED MATERIALS 

3.3.1 Regulation of Removed Materials 

Dispose of debris, rubbish, scrap, and other nonsalvageable materials 
resulting from removal operations with all applicable federal, state and 
local regulations as contractually specified in the Waste Management Plan. 

3.4 REUSE OF SALVAGED ITEMS 

Recondition salvaged materials and equipment designated for reuse before 
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installation. Replace items damaged during removal and salvage operations 
or restore them as necessary to usable condition. 

-- End of Section --
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SECTION 02 82 14.00 10 

ASBESTOS HAZARD CONTROL ACTIVITIES 

PART 1 GENERAL 

1.1 PAYMENT PROCEDURES 

Submit copies of weight bills and delivery tickets for payment to the 
Contracting Officer during the progress of the work. Furnish scale tickets 
for each load of ACM weighed and certified. These tickets shall include 
tare weight; identification mark for each vehicle weighed; and date, time 
and location of loading and unloading. Tickets shall be furnished at the 
point and time individual trucks arrive at the worksite. A master log of 
all vehicle loading shall be furnished for each day of loading operations. 
Before the final statement is allowed, file with the Contracting Officer 
certified weigh bills and/or certified tickets and manifests of all ACM 
actually disposed by the Contractor for this contract. 

1.2 REFERENCES 

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

AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA) 

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

ASTM INTERNATIONAL (ASTM) 

ASTM E 1368 (2005e1) Visual Inspection of Asbestos 
Abatement Projects 

INTERNATIONAL SAFETY EQUIPMENT ASSOCIATION (ISEA) 

ANSI/ISEA Z87.1 (2010) Occupational and Educational 
Personal Eye and Face Protection Devices 

NFPA 701 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

(2010) Standard Methods of Fire Tests for 
Flame Propagation of Textiles and Films 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH) 

NIOSH 2003-154 (2003; 4th Ed; Supple 3) NIOSH Manual of 
Analytical Methods 

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

EPA 340/1-90/018 (1990) Asbestos/NESHAP Regulated Asbestos 
Containing Materials Guidance 

SECTION 02 82 14.00 10 

79K39149 

84 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

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

29 CFR 1910.134 

29 CFR 1910.147 

29 CFR 1926.1101 

29 CFR 1926.32 

40 CFR 61 

40 CFR 763 

42 CFR 84 

49 CFR 107 

49 CFR 171 

49 CFR 172 

49 CFR 173 

Respiratory Protection 

Control of Hazardous Energy (Lock Out/Tag 
Out) 

Asbestos 

Safety and Health Regulations for 
Construction - Definition 

National Emission Standards for Hazardous 
Air Pollutants 

Asbestos 

Approval of Respiratory Protective Devices 

Hazardous Materials Program Procedures 

General Information, Regulations, and 
Definitions 

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

Shippers - General Requirements for 
Shipments and Packagings 

UNDERWRITERS LABORATORIES (UL) 

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

1.3 DEFINITIONS 

1.3.1 Asbestos-Containing Material (ACM) 

Any materials containing more than one percent asbestos. 

1.3 .2 Authorized Person 

Any person authorized by the Contractor and required by work duties to be 
present in the regulated areas. 

1.3 .3 Building Inspector 

Individual who inspects buildings for asbestos and has EPA Model 
Accreditation Plan (MAP) "Building Inspector" training; accreditation 
required by 40 CFR 763, Subpart E, Appendix C, has EPA/State 
certification/license as a "Building Inspector". 

1. 3.4 Class I Asbestos Work 

Activities defined by OSHA involving the removal of thermal system 
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Activities defined by OSHA involving the removal of ACM which is not 
thermal system insulation or surfacing material. This includes, but is not 
limited to, the removal of asbestos - containing wallboard, floor tile and 
sheeting, roofing and siding shingles, and construction mastic. Certain 
"incidental" roofing materials such as mastic, flashing and cements when 
they are still intact are excluded from Class II asbestos work. Removal of 
small amounts of these.materials which would fit into a glovebag may be 
classified as a Class III job. 

1. 3. 6 Class III Asbestos Work 

Activities defined by OSHA that involve repair and maintenance operations, 
where ACM, including TSI and surfacing ACM, is likely to be disturbed. 
Operations may include drilling, abrading, cutting a hole, cable pulling, 
crawling through tunnels or attics and spaces above the ceiling, where 
asbestos is actively disturbed or asbestos-containing debris is actively 
disturbed. 

1. 3. 7 Class IV Asbestos Work 

Maintenance and custodial construction activities during which employees 
contact but do not disturb ACM and activities to clean-up dust, waste and 
debris resulting from Class I, II, and III activities. This may include 
dusting surfaces where ACM waste and debris and accompanying dust exists 
and cleaning up loose ACM debris from TSI or surfacing ACM following 
construction 

1. 3. 8 Clean Room 

An uncontaminated room having facilities for the storage of employees' 
street clothing and uncontaminated materials and equipment. 

1.3. 9 Competent Person 

In addition to the definition in 29 CFR 1926.32(f), a person who is capable 
of identifying existing asbestos hazards as defined in 29 CFR 1926.1101, 
selecting the appropriate control strategy, has the authority to take 
prompt corrective measures to eliminate them and has EPA Model 
Accreditation Plan (MAP) "Contractor/Supervisor" training; has EPA/State 
certification/license as a "Contractor/Supervisor". 

1. 3 .10 Contractor/Supervisor 

Individual who supervises asbestos abatement work and has EPA Model 
Accreditation Plan "Contractor/Supervisor" training; has EPA/State 
certification as a "Contractor/Supervisor". 

1.3.11 Critical Barrier 

One or more layers of plastic sealed over all openings into a regulated 
area or any other similarly placed physical barrier sufficient to prevent 
airborne asbestos in a regulated area from migrating to an adjacent area. 
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1.3.12 Decontamination Area 

An enclosed area adjacent and connected to the regulated area and 
consisting of an equipment room, shower area, and clean room, which is used 
for the decontamination of workers, materials, and equipment that are 
contaminated with asbestos. 

1.3.13 Demolition 

The wrecking or taking out of any load-supporting structural member and any 
related razing, removing, or stripping of asbestos products. 

1.3.14 Disposal Bag 

A 6 mil thick, leak-tight plastic bag, pre-labeled in accordance with 
29 CFR 1926.1101, used for transporting asbestos waste from containment to 
disposal site. 

1.3.15 Disturbance 

Activities that disrupt the matrix of ACM, crumble or pulverize ACM, or 
generate visible debris from ACM. Disturbance includes cutting away small 
amounts of ACM, no greater than the amount which can be contained in 1 
standard sized glovebag or waste bag, not larger than 60 inches in length 
and width in order to access a building component. 

1.3.16 Equipment Room or Area 

An area adjacent to the regulated area used for the decontamination of 
employees and their equipment. 

1.3.17 Fiber 

A fibrous particulate, 5 micrometers or longer, with a length to width 
ratio of at least 3 to 1. 

1.3.18 Friable ACM 

A term defined in 40 CFR 61, Subpart M and EPA 340/1-90/018 meaning any 
material which contains more than 1 percent asbestos, as determined using 
the method specified in 40 CFR 763, Polarized Light Microscopy (PLM), that 
when dry, can be crumbled, pulverized, or reduced to powder by hand 
pressure. 

1.3.19 Glovebag 

Not more than a 60 by 60 inch impervious plastic bag-like enclosure affixed 
around an asbestos-containing material, with glove-like appendages through 
which material and tools may be handled. 

1.3.20 High-Efficiency Particulate Air (HEPA) Filter 

A filter capable of trapping and retaining at least 99.97 percent of all 
mono-dispersed particles of 0.3 micrometers in diameter. 

1.3.21 Intact 

ACM which has not crumbled, been pulverized, or otherwise deteriorated so 
that the asbestos is no longer likely to be bound with its matrix. Removal 
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of "intact" asphaltic, resinous, cementitious products does not render the 
ACM non-intact simply by being separated into smaller pieces. 

1.3.22 Model Accreditation Plan (MAP) 

USEPA training accreditation requirements· for persons who work with 
asbestos as specified in 40 CFR 763. 

1.3.23 Negative Initial Exposure Assessment 

A demonstration by the Contractor to show that employee exposure during an 
operation is expected to be consistently below the OSHA Permissible 
Exposure Limits (PELs) . 

1.3.24 NESHAP 

National Emission Standards for Hazardous Air Pollutants. The USEPA NESHAP 
regulation for asbestos is at 40 CFR 61, Subpart M. 

1.3.25 Nonfriable ACM 

A NESHAP term defined in 40 CFR 61, Subpart M and EPA 340/1-90/018 meaning 
any material containing more than 1 percent asbestos that, when dry, cannot 
be crumbled, pulverized or reduced to powder by hand pressure. 

1.3.26 Nonfriable ACM (Category I) 

A NESHAP term defined in 40 CFR 61, Subpart E and EPA 340/1-90/018 meaning 
asbestos-containing packings, gaskets, resilient floor covering, and 
asphalt roofing products containing more than 1 percent asbestos. 

1.3.27 Nonfriable ACM (Category II) 

A NESHAP term defined in 40 CFR 61, Subpart E and EPA 340/1-90/018 meaning 
any material, excluding Category I nonfriable ACM, containing more than 1 
percent asbestos. 

1.3.28 Permissible Exposure Limits (PELs) 

1.3.28.1 PEL-Time Weighted Average(TWA) 

Concentration of asbestos not in excess of 0.1 fibers per cubic centimeter 
of air (f/cc) as an 8 hour time weighted average (TWA) . 

1.3.28.2 PEL-Excursion Limit 

An airborne concentration of asbestos not in excess of 1.0 f/cc of air as 
averaged over a sampling period of 30 minutes. 

1.3.29 Regulated Area 

An OSHA term defined in 29 CFR 1926.1101 meaning an area established by the 
Contractor to demarcate areas where Class I, II, and III asbestos work is 
conducted; also any adjoining area where debris and waste from such 
asbestos work accumulate; and an area within which airborne concentrations 
of asbestos exceed, or there is a reasonable possibility they may exceed, 
the permissible exposure limit. 
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All operations where ACM is taken out or stripped from structures or 
substrates, and includes demolition operations. 

1. 3. 31 Repair 

Overhauling, rebuilding, reconstructing, or reconditioning of structures or 
substrates, including encapsulation or other repair of ACM attached to 
structures or substrates. 

1. 3. 32 Surfacing ACM 

Asbestos-containing material which contains more than 1% asbestos and is 
sprayed-on, troweled-on, or otherwise applied to surfaces, such as 
acoustical plaster on ceilings and fireproofing materials on structural 
members, or other materials on surfaces for acoustical, fireproofing, or 
other purposes. 

1. 3. 33 Thermal System Insulation (TSI) ACM 

ACM which contains more than 1% asbestos and is applied to pipes, fittings, 
boilers, breeching, tanks, ducts, or other interior structural components 
to prevent heat loss or gain or water condensation. 

1. 3. 34 Transite 

A generic name for asbestos cement wallboard and pipe. 

1. 3. 35 Worker 

Individual (not designated as the Competent Person or a supervisor) who 
performs asbestos work and has completed asbestos worker training required 
by 29 CFR 1926.1101, to include EPA Model Accreditation Plan (MAP) "Worker" 
training; accreditation if required by the OSHA Class of work to be 
performed or by the state where the work is to be performed. 

1.4 SYSTEM DESCRIPTION 

This section covers all operations in which asbestos-containing materials 
(ACM) are encountered. These procedures and equipment are required to 
protect workers and building occupants from airborne asbestos fibers and 
ACM dust and debris. Activities include OSHA [Class I) [Class II 1 [Class 
III] [Class IV] work operations. This section also includes containment, 
storage, transportation and disposal of the generated ACM wastes. Submit 
Detailed Drawings in accordance with EP 1110-1-11 and containing 
descriptions, and site layout to include worksite containment area(s), 
local exhaust systems locations, decontamination units and load-out units, 
other temporary waste storage facility, access tunnels, location of 
temporary utilities (electrical, water, sewer) and boundaries of each 
regulated area. When the detail sheets are not attached to this 
specification, the Contractor can get them from the web at: 
http://140.194.76.129/publications/eng-pamphlets/eplll0-1-11/toc.htm 

1.4 .1 Unexpected Discovery of Asbestos 

For any previously untested building components suspected to contain 
asbestos and located in areas impacted by the work, notify the Contracting 
Officer (CO) who will have the option of ordering up to 6 bulk samples to 
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be obtained at the Contractor's expense and delivered to a laboratory 
accredited under the National Institute of Standards and Technology (NIST) 
"National Voluntary Laboratory Accreditation Program (NVLAP)" and analyzed 
by PLM. If the asbestos content is less than 10 percent, as determined by 
a method other than point counting, the asbestos content shall be verified 
by point counting. Any additional components identified as ACM that have 
been approved by the co for removal shall be removed and will be paid for 
by an equitable adjustment to the contract price under the CONTRACT CLAUSE 
titled "changes". Sampling shall be conducted by personnel who have 
successfully completed the EPA Model Accreditation Plan (MAP) "Building 
Inspector" training course and is EPA/State certified/licensed as a 
"Building Inspector". 

1.5 SUBMITTALS 

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

SD-02 Shop Drawings 

Detailed Drawings; G 

SD-03 Product Data 

Asbestos Waste Shipment Records; G 
Weight Bills and Delivery Tickets; G 
Encapsulants; G 
Respiratory Protection Program; G 
Cleanup and Disposal; G 
Qualifications; G 
Training Program 
Licenses, Permits and Notifications; G 
Asbestos Management Plan; G 

SD-06 Test Reports 

Exposure Assessment and Air Monitoring; G 
Local Exhaust System 

SD-07 Certificates 

Local Exhaust System 
Encapsulants; G 
Medical Surveillance Requirements 

1.6 QUALITY ASSURANCE 

In addition to detailed requirements of this specification, work performed 
under this contract shall comply with EM 385-1-1, applicable federal, 
state, and local laws, ordinances, criteria, rules and regulations 
regarding handling, storing, transporting, and disposing of asbestos waste 
materials. Matters of interpretation of standards shall be submitted to 
the appropriate administrative agency for resolution before starting work. 
Where the requirements of this specification, applicable laws, criteria, 
ordinances, regulations, and referenced documents vary, the most stringent 
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requirements shall apply. 

1.6 .1 Written Qualifications and Organization Report 

Submit a written qualifications and organization report providing evidence 
of qualifications of the Contractor, Contractor's Project Supervisor, 
Designated Competent Person, supervisors and workers; Designated IH; 
independent testing laboratory; all subcontractors to be used including 
disposal transportation and disposal facility firms, subcontractor 
supervisors, subcontractor workers; and any others assigned to perform 
asbestos abatement and support activities. Include in the report an 
organization chart showing the Contractor's staff organization chain of 
command and reporting relationship with all subcontractors. The report 
shall be signed by the Contractor, the Contractor's onsite project manager, 
Designated Competent Person, Designated IH, designated testing laboratory 
and the principals of all subcontractors to be used. Include the following 
statement in the report: "By signing this report I certify that the 
personnel I am responsible for during the course of this project fully 
understand the contents of 29 CFR 1926.1101, 40 CFR 61, Subpart M, and the 
federal, state and local requirements for those asbestos abatement 
activities that they will be involved in." 

1. 6.2 Specific Requirements 

Designate in writing, personnel meeting the following qualifications: 

a. Asbestos Abatement Contractor: Certified/licensed to perform 
asbestos-related activities. 

b. Designated Competent Person: Qualified in accordance with 29 CFR 1926.32 
and 29 CFR 1926.1101, has EPA MAP "Contractor/Supervisor" training 

accreditation, has EPA/State certification/license as a 
"Contractor/Supervisor" and is experienced in the administration and 
supervision of asbestos abatement projects, including exposure 
assessment and monitoring, work practices, abatement methods, 
protective measures for personnel, setting up and inspecting asbestos 
abatement work areas, evaluating the integrity of containment barriers, 
placement and operation of local exhaust systems, ACM generated waste 
containment and disposal procedures, decontamination units installation 
and maintenance requirements, site safety and health requirements, 
notification of other employees onsite, etc. The Designated Competent 
Person shall be responsible for compliance with applicable federal, 
state and local requirements, the Contractor's Accident Prevention Plan 
(APP) and Asbestos Hazard Abatement Plan (AHAP) . Submit the 

11 Contractor/Supervisor" course completion certificate and the most 
recent certificate for required refresher training, with the employee 
"Certificate of Worker Acknowledgment". Submit evidence that this 
person has a minimum of 2 years of on-the-job asbestos abatement 
experience relevant to OSHA competent person requirements. The 
Designated Competent Person shall be onsite at all times during the 
conduct of this project. 

c. Project and Other Supervisors: Have EPA MAP "Contractor/Supervisor" 
training accreditation. Submit the "Contractor/Supervisor" course 
completion certificate and the most recent certificate for required 
refresher training, EPA/State certification/license with the employee 
11 Certificate of Worker Acknowledgment". Also submit evidence that the 
Project Supervisor has a minimum of 2 years of on-the-job asbestos 
abatement experience relevant to project supervisor responsibilities 
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and the other supervisors have a m~n~mum of 1 year on-the-job asbestos 
abatement experience commensurate with the responsibilities they will 
have on this project. 

d. Asbestos Abatement Workers: Meet the requirements contained in 
29 CFR 1926.1101, 40 CFR 61, Subpart M, and other applicable federal, 
state and local requirements. Worker training documentation shall be 
provided as required on the "Certificate of Workers Acknowledgment 11 • 

Training documentation is required for each employee who will perform 
OSHA Class I, Class II, Class III, or Class IV asbestos abatement 
operations. Such documentation shall be submitted on a Contractor 
generated form titled "Certificate of Workers Acknowledgment", to be 
completed for each employee in the same format and containing the same 
information as the example certificate at the end of this section. 
Training course completion certificates (initial and most recent update 
refresher) required by the information checked on the form shall be 
attached. 

e. Disposal Facility, Transporter: Written evidence that the landfill to 
be used is approved for asbestos disposal by the USEPA and state and 
local regulatory agencies. Copies of signed agreements between the 
Contractor (including subcontractors and transporters) and the asbestos 
waste disposal facility to accept and dispose of all asbestos 
containing waste shall be provided. The Contractor and transporters 
shall meet the DOT requirements of 49 CFR 171, 49 CFR 172, and 
49 CFR 173 as well as registration requirements of 49 CFR 107 and other 
applicable state or local requirements. The disposal facility shall 
meet the requirements of 40 CFR 61, Sections .154 or .155, as required 
in 40 CFR 61 150(b), and other applicable state or local requirements. 

1.6.3 Federal, State or Local Citations on Previous Projects 

The Contractor and all subcontractors shall submit a statement, signed by 
an officer of the company, containing a record of any citations issued by 
Federal, State or local regulatory agencies relating to asbestos ·activities 
(including projects, dates, and resolutions); a list of penalties incurred 
through non-compliance with asbestos project specifications, including 
liquidated damages, overruns in scheduled time limitations and resolutions; 
and situations in which an asbestos-related contract has been terminated 
(including projects, dates, and reasons for terminations). If there are 
none, a negative declaration signed by an officer of the company shall be 
provided. 

1.6.4 Preconstruction Conference 

The Contractor and the Contractor's Designated Competent Person, Project 
Supervisor, and Designated IH shall meet with the Contracting Officer (CO) 
prior to beginning work at a safety preconstruction conference to discuss 
the details of the Contractor's submitted APP to include the AHAP and AHAs 
appendices. Deficiencies in the APP will be discussed. Onsite work shall 
not begin until the APP has been accepted. 

1.7 SAFETY 

Prepare a written comprehensive site-specific Accident Prevention Plan 
(APP) at least 30 days prior to the preconstruction conference. The APP 
shall be in accordance with the format and requirements in Appendix A of 
EM 385-1-1. The APP shall incorporate an Asbestos Hazard Abatement Plan 
(AHAP), and Activity Hazard Analyses (AHAs) as separate appendices into one 
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site-specific document. The APP shall take into consideration all the 
individual asbestos abatement work tasks identified in Table 1. See 
Section 01 35 26 GOVERNMENT SAFETY REQUIREMENTS for additional requirements. 

1. 7.1 Asbestos Hazard Abatement Plan Appendix 

The AHAP shall include, but not be limited to, the following: 

a. The personal protective equipment to be used; 

b. The location and description of regulated areas including clean and 
dirty areas,access tunnels, and decontamination unit (clean room, 
shower room, equipment room, storage areas such as load-out unit) ; 

c. Initial exposure assessment in accordance with 29 CFR 1926.1101; 

d. Level of supervision; 

e. Method of notification of other employers at the worksite; 

f. Abatement method to include containment and control procedures; 

g. Interface of trades; 

h. Sequencing of asbestos related work; 

i. Storage and disposal procedures and plan; 

j. Type of wetting agent and asbestos encapsulant; 

k. Location of local exhaust equipment; 

1. Air monitoring methods (personal, environmental and clearance); 

m. Bulk sampling and analytical methods (if required); 

n. A detailed description of the method to be employed in order to control 
the spread of ACM wastes and airborne fiber; 

o. Fire and medical emergency response procedures; 

p. The security procedures to be used for all regulated areas. 

1.7.2 Activity Hazard Analyses Appendix 

AHAs for each major phase of work, shall be submitted and updated during 
the project. The AHAs format shall be in accordance with Figure 1-1 of 
EM 385-1-1. The analysis shall define the activities to be performed for a 
major phase of work, identify the sequence of work, the specific hazards 
anticipated, and. the control measures to be implemented to eliminate or 
reduce each hazard to an acceptable level. Work shall not proceed on that 
phase until the AHA has been accepted and a preparatory meeting has been 
conducted by the Contractor to discuss its contents with everyone engaged 
in the activities, including the onsite Government representatives. The 
AHAs shall be continuously reviewed and, when appropriate, modified to 
address changing site conditions or operations. 
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Local exhaust units shall conform to AIHA Z9.2 and 29 CFR 1926.1101. 
Filters on local exhaust system equipment shall conform to AIHA Z9.2 and 
UL 586. Filter shall be UL labeled. Submit pressure differential 
recordings and Manufacturer's certifications showing compliance with 
AIHA Z9.2 for: 

a. Vacuums. 
b. Water filtration equipment. 
c. Ventilation equipment. 
d. Other equipment required to contain airborne asbestos fibers. 

1.8 SECURITY 

1.8.1 Licenses, Permits and Notifications 

Obtain necessary licenses, permits and notifications in conjunction with 
the project's asbestos abatement, transportation and disposal actions and 
timely notification furnished of such actions as required by federal, 
state, regional, and local authorities. The Contractor shall notify the 
the CO in writing, at least 10 days prior to the commencement of work, in 
accordance with 40 CFR 61, Subpart M, and state and local requirements to 
include the mandatory "Notification of Demolition and Renovation Record" 
form and other required notification documents. Notification shall be by 
Certified Mail, Return Receipt Requested. Furnish copies of the receipts 
to the CO, in writing, prior to the commencement of work. Local fire 
department shall be notified 3 days before fireproofing material is removed 
from a building and the notice shall specify whether or not the material 
contains asbestos. The Contractor is responsible for the associated 
fees/costs for licenses, permits, and notifications. 

1.8 .2 Regulated Areas 

All Class I, II, and III asbestos work shall be conducted within regulated 
areas. The regulated area shall be demarcated to minimize the number of 
persons within the area and to protect persons outside the area from 
exposure to airborne asbestos. Control access to regulated areas, ensure 
that only authorized personnel enter, and verify that Contractor required 
medical surveillance, training and respiratory protection program 
requirements are met prior to allowing entrance. 

1.8.3 Warning Signs and Tape 

Warning signs and tape printed bilingually shall be provided at the 
regulated boundaries and entrances to regulated areas. Signs shall be 
located to allow personnel to read the signs and take the necessary 
protective steps required before entering the area. Warning signs, as 
shown and described in DETAIL SHEET 11, and displaying the following legend 
in the lower panel: 

DANGER 
ASBESTOS 

CANCER AND LUNG DISEASE HAZARD 
AUTHORIZED PERSONNEL ONLY 

RESPIRATORS AND. PROTECTIVE CLOTHING ARE REQUIRED IN THIS AREA 

See DETAIL SHEET 11 and DETAIL SHEET 15. 
Decontamination unit signage shall be as shown and described on DETAILED 
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SHEET 15. 

1.8.4 Warning Labels 
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Warning labels shall be affixed to all asbestos disposal containers, 
asbestos materials, scrap, waste debris, and other products contaminated 
with asbestos. Containers with preprinted warning labels conforming to 
requirements are acceptable. See DETAIL SHEET 14, 

1.9 MEDICAL SURVEILLANCE REQUIREMENTS 

Medical surveillance requirements shall conform to 29 CFR 1926.1101. 
Asbestos workers shall be enrolled in a medical surveillance program that 
meets 29 CFR 1926.1101 (m) requirements and other pertinent state or local 
requirements. This requirement shall have been satisfied within the last 
12 months. Submit required medical certification and the Physician's 
written opinion. 

1.9.1 Respiratory Protection Program 

The Contractor's Designated IH shall establish in writing, and implement a 
respiratory protection program in accordance with 29 CFR 1926.1101 and 
29 CFR 1910.134. The Contractor's Designated IH shall establish minimum 
respiratory protection requirements based on measured or anticipated levels 
of airborne asbestos fiber concentrations. 

1.9.2 Respiratory Fit Testing 

The Contractor's Designated IH shall conduct a qualitative or quantitative 
fit test conforming to Appendix A of 29 CFR 1910.134 for each worker 
required to wear a respirator, and any authorized visitors who enter a 
regulated area where respirators are required to be worn. A respirator fit 
test shall be performed prior to initially wearing a respirator and every 
12 months thereafter. If physical changes develop that will affect the 
fit, a new fit test shall be performed. Functional fit checks shall be 
performed each time a respirator is put on and in accordance with the 
manufacturer's recommendation. 

1.9.3 Respirator Selection and Use Requirements 

Provide respirators, and ensure that they are used as required by 
29 CFR 1926.1101 and in accordance with CGA G-7 and the manufacturer's 
recommendations. Respirators shall be approved by the National Institute 
for Occupational Safety and Health NIOSH, under the provisions of 42 CFR 84, 
for use in environments containing airborne asbestos fibers. For 
air-purifying respirators, the particulate filter shall be high-efficiency 
particulate air (HEPA)/(N-,R-,P-100). The initial respirator selection and 
the decisions regarding the upgrading or downgrading of respirator type 
shall be made by the Contractor's Designated IH based on the measured or 
anticipated airborne asbestos fiber concentrations to be encountered. 

1.9.4 Personal Protective Equipment 

Three complete sets of personal protective equipment shall be made 
available to the CO and authorized visitors for entry to the regulated 
area. The CO and authorized visitors shall be provided with training 
equivalent to that provided to Contractor employees in the selection, 
fitting, and use of personal protective equipment and the site safety and 
health requirements. Provide workers with personal protective clothing and 
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equipment and ensure that it is worn properly. The Designated IH and 
Designated Competent Person shall select and approve all the required 
personal protective clothing and equipment. 

1.9.5 Whole Body Protection 

Personnel exposed to or having the potential to be exposed to airborne 
concentrations of asbestos that exceed the PELs, or for all OSHA Classes of 
work for which a required negative exposure assessment is not produced, 
shall be provided with whole body protection and such protection shall be 
worn properly. Disposable whole body protection shall be disposed of as 
asbestos contaminated waste upon exiting from the regulated area. Reusable 
whole body protection worn shall be either disposed of as asbestos 
contaminated waste upon exiting from the regulated area or be properly 
laundered in accordance with 29 CFR 1926.1101. The Contractor's Designated 
Competent Person, in consultation with the Designated IH, has the authority 
to take immediate action to upgrade or downgrade whole body protection when 
there is an immediate danger to the health and safety of the wearer. 

1.9.5.1 Coveralls 

Disposable-impermeable coveralls with a zipper front shall be provided. 
Sleeves shall be secured at the wrists, and foot coverings secured·at the 
ankles. See DETAIL SHEET 13. 

1.9.5.2 Gloves 

Gloves shall be provided to protect the hands where there is the potential 
for hand injuries (i.e., scrapes, punctures, cuts, etc.). 

1.9.5.3 Foot Coverings 

Cloth socks shall be provided and worn next to the skin. Footwear, as 
required by OSHA and EM 385-1-1, that is appropriate for safety and health 
hazards in the area shall be worn. Reusable footwear removed from the 
regulated area shall be thoroughly decontaminated or disposed of as ACM 
waste. 

1.9.5.4 Head Covering 

Hood type head covering shall be provided. In addition, protective head 
gear (hard hats) shall be provided as required. Hard hats shall only be 
removed from the regulated area after being thoroughly decontaminated. 

1.9.5.5 Protective Eye Wear 

Eye protection shall be provided, when operations present a potential eye 
injury hazard, and shall meet the requirements of ANSI/ISEA Z87.1. 

1.10 TRAINING PROGRAM 

Establish and submit a training program as specified by EPA MAP, training 
requirements at 40 CFR 763, OSHA requirements at 29 CFR 1926.1101 (k) (9). 
Contractor employees shall complete the required training for the type of 
work they are to perform and such training shall be documented and provided 
to the CO. 

a. Class I and II operations 32 hours Asbestos Worker Training 
b. Class II generic removal 8 hour Asbestos Worker Training 
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c. Class III operations 16 hour 0 & M Training 
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d. Class IV operations 2 hour Awareness Training 

Prior to commencement of work the Contractor's Designated IH and Competent 
Person shall instruct each worker about: 

a. The hazards and health effects of the specific types of ACM to be 
abated; and 

b. The content and requirements of the Contractor's APP to include the 
AHAP and AHAs and site-specific safety and health precautions. 

PART 2 PRODUCTS 

2.1 ENCAPSULANTS 

Encapsulants shall conform to USEPA requirements, shall contain no toxic or 
hazardous substances and no solvent. Submit certificates stating that 
encapsulants meet the applicable specif~ed performance requirements. 

2.2 ENCASEMENT PRODUCTS 

Encasement shall consist of primary cellular polymer coat, polymer finish 
coat, and any other finish coat as approved by the CO. 

[2.3 RECYCLABLE MATERIALS 

Recyclable materials shall conform to EPA requirements in accordance with 
Section 01 62 35 RECYCLED/RECOVERED MATERIALS. 

]2.4 EXPENDABLE SUPPLIES 

2.4.1 Glovebag 

Glovebags shall be provided as described in 29 CFR 1926.1101 and SET-UP 
DETAIL SHEET 10. The glovebag assembly shall be 6 mil thick plastic, 
prefabricated and seamless at the bottom with preprinted OSHA warning 
label. 

2.4.2 Duct Tape 

Industrial grade duct tape of appropriate widths suitable for bonding sheet 
plastic and disposal container. 

2.4.3 Disposal Containers 

Leak-tight (defined as solids, liquids, or dust that cannot escape or spill 
out) disposal containers shall be provided for ACM wastes as required by 
29 CFR 1926.1101 and DETAIL SHEETS 9A, 9B, 9C and 14. Disposal containers 
can be in the form of: 

a. Disposal Bags 

b. Fiberboard Drums 

c. Cardboard Boxes 
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2.4.4 Sheet Plastic 

2.4.4.1 Reinforced 
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Reinforced sheets shall be provided where high skin strength is required, 
such as where it constitutes the only barrier between the regulated area 
and the outdoor environment. The sheet stock shall consist of translucent, 
nylon-reinforced or woven-polyethylene thread laminated between 2 layers of 
polyethylene film. Film shall meet flame resistant standards of NFPA 701. 

2.4.5 Mastic Removing Solvent 

Mastic removing solvent shall be nonflammable and shall not contain 
methylene chloride, glycol ether, or halogenated hydrocarbons. Solvents 
used onsite shall have a flash point greater than 140 degrees F. 

2.4.6 Leak-tight Wrapping 

Two layers of 6 mil minimum thick polyethylene sheet stock shall be used 
for the containment of removed asbestos-containing components or materials 
such as reactor vessels, large tanks, boilers, insulated pipe segments and 
other materials too large to be placed in disposal bags as described in 
DETAIL SHEET 9B. Upon placement of the ACM component or material, each 
layer shall be individually leak-tight sealed with duct tape. 

2.4.7 Viewing Inspection Window 

Where feasible, a minimum of 1 clear, 1/8 inch thick, acrylic sheet, 18 
by 24 inches, shall be installed as a viewing inspection window at eye 
level on a wall in each containment enclosure. The windows shall be sealed 
leak-tight with industrial grade duct tape. 

2.4.8 Wetting Agents 

Removal encapsulant (a penetrating encapsulant) shall be provided when 
conducting removal abatement activities that require a longer removal time 
or are subject to rapid evaporation of amended water. The removal 
encapsulant shall be capable of wetting the ACM and retarding fiber release 
during disturbance of the ACM greater than or equal to that provided by 
amended water. Performance requirements for penetrating encapsulants are 
specified in paragraph ENCAPSULANTS above. 

2.4.9 Strippable Coating 

Strippable coating in aerosol cans shall be used to adhere to surfaces and 
to be removed cleanly by stripping, at the completion of work. 

2.5 EQUIPMENT 

2.5.1 Tools 

Vacuums shall be equipped with HEPA filters, of sufficient capacity and 
necessary capture velocity at the nozzle or nozzle attachment to 
efficiently collect, transport and retain the ACM waste material. Power 
tools shall not be used to remove ACM unless the tool is equipped with 
effective, integral HEPA filtered exhaust ventilation capture and 
collection system. Reusable tools shall be thoroughly decontaminated prior 
to being removed from regulated areas. 
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2.5.2 Rental Equipment 
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If rental equipment is to be used, written notification shall be provided 
to the rental agency, concerning the intended use of the equipment, the 
possibility of asbestos contamination of the equipment and the steps that 
will be taken to decontaminate such equipment. 

2.5.3 Air Monitoring Equipment 

The Contractor's Designated IH shall approve air monitoring equipment. The 
equipment shall include, but shall.not be limited to: 

a. High-volume sampling pumps that can be calibrated and operated at a 
constant airflow up to 16 liters per minute. 

b. Low-volume, battery powered, body-attachable, portable personal pumps 
that can be calibrated to a constant airflow up to approximately 3.5 
liters per minute, and a self-contained rechargeable power pack capable 
of sustaining the calibrated flow rate for a minimum of 10 hours. The 
pumps shall also be equipped with an automatic flow control unit which 
shall maintain a constant flow, even as filter resistance increases due 
to accumulation of fiber and debris on the filter surface. 

c. Single use standard 25 mm diameter cassette, open face, 0.8 micron pore 
size, mixed cellulose ester membrane filters and cassettes with 50 mm 
electrically conductive extension cowl, and shrink bands for personal 
air sampling. 

[ d. Single use standard 25 mm diameter cassette, open face, 0.45 micron 
pore size, mixed cellulose ester membrane filters and cassettes with 50 
mm electrically conductive cowl, and shrink bands when conducting 
environmental area sampling using NIOSH 2003-154 Methods 7400 and 7402, 
(and the transmission electric microscopy method specified at 40 CFR 763 
if required).] 

e. A flow calibrator capable of calibration to within plus or minus 2 
percent of reading over a temperature range of minus 4 to plus 140 
degrees F and traceable to a NIST primary standard. 

PART 3 EXECUTION 

3.1 GENERAL REQUIREMENTS 

Asbestos abatement work tasks shall be performed as summarized in Table 1. 
Use the engineering controls and work practices required in 29 CFR 1926.1101 
(g) in all operations regardless of the levels of exposure. Personnel 
shall wear and utilize protective clothing and equipment. Do not permit 
eating, smoking, drinking, chewing or applying cosmetics in the regulated 
area. Personnel of other trades, shall not be exposed at any time to 
airborne concentrations of asbestos unless all the administrative and 
personal protective provisions of the Contractor's APP are complied with. 
Power to the regulated area shall be locked-out and tagged in accordance 
with 29 CFR 1910.147, and temporary electrical service with ground fault 
circuit interrupters shall be provided as needed. Temporary electrical 
service shall be disconnected when necessary for wet removal. Stop 
abatement work in the regulated area immediately when the airborne total 
fiber concentration: (1) equals or exceeds 0.01 f/cc, or the pre-abatement 
concentration, whichever is greater, outside the regulated area; or (2) 
equals or exceeds 1.0 f/cc inside the regulated area. Correct the 
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condition to the satisfaction of the CO, including visual inspection and 
air sampling. Work shall resume only upon notification by the CO. 
Corrective actions shall be documented. 

3.2 PROTECTION OF ADJACENT WORK OR AREAS TO REMAIN 

Perform asbestos abatement without damage to or contamination of adjacent 
work or area. Where such work or area is damaged or contaminated, it shall 
be restored to its original condition or decontaminated at no expense to 
the Government. When spills occur, work shall stop in all effected areas 
immediately and the spill shall be cleaned. When satisfactory visual 
inspection and air sampling analysis results are obtained and have been 
evaluated by the Contractor's Designated IH and the CO, work shall proceed. 

3.3 BUILDING VENTILATION SYSTEM AND CRITICAL BARRIERS 

Building ventilation system supply and return air ducts in a regulated area 
shall be shut down and isolated by lockable switch or other positive means 
in accordance with 29 CFR 1910.147 isolated by airtight seals to prevent 
the spread of contamination throughout the system. The airtight seals 
shall consist of air-tight rigid covers for building ventilation supply and 
exhaust grills where the ventilation system is required to remain in 
service during abatement. Edges to wall, ceiling and floor surfaces shall 
be sealed with industrial grade duct tape. 

3.4 PRECLEANING 

Surfaces shall be cleaned by HEPA vacuum and adequately wet wiped prior to 
establishment of containment. 

3.5 METHODS OF COMPLIANCE 

3.5.1 Mandated Practices 

The specific abatement techniques and items identified shall be detailed in 
the Contractor's AHAP. Use the following engineering controls and work 
practices in all operations, regardless of the levels of exposure: 

a. Vacuum cleaners equipped with HEPA filters. 

b. Wet methods or wetting agents except where it can be demonstrated that 
the use of wet methods is unfeasible due to the creation of electrical 
hazards, equipment malfunction, and in roofing. 

c. Prompt clean-up and disposal. 

d. Inspection and repair of polyethylene. 

e. Cleaning of equipment and surfaces of containers prior to removing them 
from the equipment room or area. 

3.5.2 Control Methods 

Use the following control methods: 

a. Local exhaust ventilation equipped with HEPA filter; 

b. Enclosure or isolation of processes producing asbestos dust; 

SECTION 02 82 14.00 10 

79K39149 

100 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

c. Where the feasible engineering and work practice controls are not 
sufficient to reduce employee exposure to or below the PELs, use them 
to reduce employee exposure to the lowest levels attainable and shall 
supplement them by the use of respiratory protection. 

3.5.3 Unacceptable Practices 

The following work practices shall not be used: 

a. High-speed abrasive disc saws that are not equipped with point of cut 
ventilator or enclosures with HEPA filtered exhaust air. 

b. Compressed air used to remove asbestos containing materials, unless the 
compressed air is used in conjunction with an enclosed ventilation 
system designed to capture the dust cloud created by the compressed air. 

c. Dry sweeping, shoveling, or other dry clean up. 

d. Employee rotation as a means of reducing employee exposure to asbestos. 

3.5.4 Class I Work Procedures 

In addition to requirements of paragraphs Mandated Practices and Control 
Methods, the following engineering controls and work practices shall be 
used: 

a. A Competent Person shall supervise the installation and operation of 
the control methods. 

b. For jobs involving the removal of more than 25 feet or 10 square feet 
of TSI or surfacing material, place critical barriers over all openings 
to the regulated area. 

c. HVAC systems shall be isolated in the regulated area by sealing with a 
double layer of plastic or air-tight rigid covers. 

d. Impermeable dropcloths ( 6 mil or greater thickness) shall be placed on 
surfaces beneath all removal activity. 

e. Where a negative exposure assessment has not been provided or where 
exposure monitoring shows the PEL was exceeded, the regulated area 
shall be ventilated with a HEPA unit and employees must use PPE. 

3.5.5 Specific Control Methods for Class I Work 

3.5.5.1 Negative Pressure Enclosure (NPE) System 

The NPE system shall be as shown in SETUP DETAIL SHEET [2] [3] [4] [8] . 
The system shall provide at least 4 air changes per hour inside the 
containment. The local exhaust unit equipment shall be operated 24 hours 
per day until the containment is removed. The NPE shall be smoke tested 
for leaks at the beginning of each shift and be sufficient to maintain a 
minimum pressure differential of minus 0.02 inch of water column relative 
to adjacent, unsealed areas. Pressure differential shall be monitored 
continuously, 24 hours per day, with an automatic manometric recording 
instrument and Records shall be provided daily on the same day collected to 
the CO. The CO shall be notified immediately if the pressure differential 
falls below the prescribed minimum. The building ventilation system shall 
not be used as the local exhaust system for the regulated area. The NPE 
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shall terminate outdoors unless an alternate arrangement is allowed by the 
CO. All filters used shall be new at the beginning of the project and 
shall be periodically changed as necessary and disposed of as ACM waste. 

3.5.5.2 Glovebag Systems 

Glovebag systems shall be as shown in SETUP DETAIL SHEET 10. Glovebags 
shall be used without modification, smoke-tested for leaks, and completely 
cover the circumference of pipe or other structures where the work is to be 
done. Glovebags shall be used only once and shall not be moved. Glovebags 
shall not be used on surfaces that have temperatures exceeding 150 degrees F. 
Prior to disposal, glovebags shall be collapsed using a HEPA vacuum. 
Before beginning the operation, loose and friable material adjacent to the 
glovebag operation shall be wrapped and sealed in 2 layers of plastic or 
otherwise rendered intact. At least 2 persons shall perform glovebag 
removal. Asbestos regulated work areas shall be established as shown on 
[detailed drawings and plans] [Table 1] for glovebag abatement. Designated 
boundary limits for the asbestos work shall be established with rope or 
other continuous barriers and all other requirements for asbestos control 
areas shall be maintained, including area signage and boundary warning tape 
as specified in SET-UP DETAIL SHEET 11. 

a. Attach HEPA vacuum systems to the bag to prevent collapse during 
removal of ACM. 

b. The negative pressure glove boxes shall be fitted with gloved apertures 
and a bagging outlet and constructed with rigid sides from metal or 
other material which can withstand the weight of the ACM and water used 
during removal. A negative pressure shall be created in the system 
using a HEPA filtration system. The box shall be smoke tested for 
leaks prior to each use. 

3.5.5.3 Wrap and Cut Operation 

Wrap and cut operations shall be as shown in SETUP DETAIL SHEET [9B] [10] . 
Prior to cutting pipe, the asbestos-containing insulation shall be wrapped 
with polyethylene and securely sealed with duct tape to prevent asbestos 
becoming airborne as a result of the cutting process. The following steps 
shall be taken: install glovebag, strip back sections to be cut 6 inches 
from point of cut, and cut pipe into manageable sections. 

3.5.6 Class II Work 

In addition to the requirements of paragraphs Mandated Practices and 
Control Methods, the following engineering controls and work practices 
shall be used: 

a. A Competent Person shall supervise the work. 

b. For indoor work, critical barriers shall be placed over all openings to 
the regulated area. 

c. Impermeable dropcloths shall be placed on surfaces beneath all removal 
activity. 
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3.5.7 Specific Control Methods for Class II Work 

3.5.7.1 Gaskets 

Gaskets shall be thoroughly wetted with amended water prior to removal and 
immediately placed in a disposal container. If a gasket is visibly 
deteriorated and unlikely to be removed intact, removal shall be undertaken 
within a glovebag. Any scraping to remove residue shall be performed wet. 

3.5.8 Specific Control Methods for Class III Work 

Class III asbestos work shall be conducted using engineering and work 
practice controls which minimize the exposure to employees performing the 
asbestos work. The work shall be performed using wet methods and, to the 
extent feasible, using local exhaust. Use impermeable drop cloths and 
shall isolate the operation, using mini-enclosures or glovebag systems, 
where the disturbance involves drilling, cutting, abrading, sanding, 
chipping, breaking, or sawing of TSI or surfacing material. 

3.5.9 Specific Control Methods for Class IV Work 

Class IV jobs shall be conducted using wet methods and HEPA vacuums. 
Employees cleaning up debris and waste in a regulated area where 
respirators are required shall wear the selected respirators. 

3.5.10 Class I Asbestos Work Response Action Detail Sheets 

The following Class I Asbestos Work Response Action Detail Sheet is 
specified on Table 1 for each individual work task to be performed: 

a. Duct Insulation: Air circulation is not permitted in ductwork while 
abatement work is in progress. See Sheet 101. The HVAC system shall 
be isolated or inoperative and locked out of service prior to removal 
of duct insulation. Air circulation is not permitted in ductwork 
during abatement work. 

b. Pipe Insulation (Using a Glovebag): See Sheet 87 

c. Pipe and Fitting Insulation (using Glovebag): See Sheet 86 

d. Duct Insulation: See Sheet 100. 

3.5.11 Class II Asbestos Work Response Action Detail Sheets 

The following Class II Asbestos Work Response Action Detail Sheet is 
specified on Table 1 for each individual work task to be performed: 

a. Electrical Wiring and Fixtures: See Sheet 95 

b. Asbestos Insulated Electrical Fixture: See Sheet 96 

3.6 FINAL CLEANING AND VISUAL INSPECTION 

After completion of all asbestos removal work and the gross amounts of 
asbestos have been removed from every surface, any remaining visible 
accumulations of asbestos shall be collected. For all classes of indoor 
asbestos abatement projects a final cleaning shall be performed using HEPA 
vacuum and wet cleaning of all exposed surfaces and objects in the 
regulated area. Upon completion of the cleaning, conduct a visual 
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pre-inspection of the cleaned area in preparation for a final inspection 
before final air clearance monitoring. The Contractor and the CO shall 
conduct a final visual inspection of the cleaned regulated area in 
accordance with ASTM E 1368 and document the results on the Final Cleaning 
and Visual Inspection as specified on the SET-UP DETAIL SHEET 19. If the 
CO rejects the clean regulated area as not meeting final cleaning 
requirements, reclean as necessary and have a follow-on inspection 
conducted with the CO. Recleaning and follow-up reinspection shall be at 
the Contractor's expense. 

3.7 LOCKDOWN 

Prior to removal of plastic barriers and after final visual inspection, a 
(lockdown) encapsulant shall be spray applied to ceiling, walls, floors, 
and other surfaces in the regulated area. 

3.8 EXPOSURE ASSESSMENT AND AIR MONITORING 

3.8.1 General Requirements 

a. Exposure assessment, air monitoring and analysis of airborne 
concentration of asbestos fibers shall be performed in accordance with 
29 CFR 1926.1101, and the Contractor's air monitoring plan. Results of 
breathing zone samples shall be posted at the job site and made 
available to the CO. Submit all documentation regarding initial 
exposure assessments, negative exposure assessments, and air-monitoring 
results. 

b. Worker Exposure. 

(1) The Contractor's Designated IH shall collect samples 
representative of the exposure of each employee who is assigned to 
work within a regulated area. Breathing zone samples shall be 
taken for at least 25 percent of the workers in each shift, or a 
minimum of 2, whichever is greater. Air monitoring results at the 
95 percent confidence level shall be calculated as shown in Table 2 
at the end of this section. 

(2) The Contracting Officer will provide an onsite independent testing 
laboratory with qualified analysts and appropriate equipment to 
conduct sample analyses of air samples using the methods 
prescribed in 29 CFR 1926.1101, to include NIOSH 2003-154 Method 
7400.] 

(3) Workers shall not be exposed to an airborne fiber concentration in 
excess of 1.0 f/cc, as averaged over a sampling period of 30 
minutes. Should a personal excursion concentration of 1.0 f/cc 
expressed as a 30-minute sample occur inside a regulated work 
area, stop work immediately, notify the Contracting Officer, and 
implement additional engineering controls and work practice 
controls to reduce airborne fiber levels below prescribed limits 
in the work area. Do not restart work until authorized by the CO. 

c. Environmental Exposure 

(1) All environmental air monitoring shall be performed by the 
Contracting Officer's IH. 

(2) Environmental and final clearance air monitoring shall be 
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3.8.2 

performed using NIOSH 2003-154 Method 7400 (PCM) with optional 
confirmation of results by OSHA or [EPA] TEM. 

(3) For environmental and final clearance, air monitoring shall be 
conducted at a sufficient velocity and duration to establish the 
limit of detection of the method used at 0.005 f/cc. 

(4) When confirming asbestos fiber concentrations (asbestos f/cc) from 
environmental and final clearance samples, use TEM in accordance 
with NIOSH 2003-154 Method 7402. When such confirmation is 
conducted, it shall be from the same sample filter used for the 
NIOSH 2003-154 Method 7400 PCM analysis. All confirmation of 
asbestos fiber concentrations, using NIOSH 2003-154 Method 7402, 
shall be at the Contractor's expense. 

(5) Monitoring may be duplicated by the Government at the discretion 
of the CO and at the Government's expense. 

(6) Maintain a fiber concentration inside a regulated area less than 
or equal to 0.1 f/cc expressed as an 8 hour, time-weighted average 
(TWA) during the conduct of the asbestos abatement. 

(7) At the discretion of the Contracting Officer, fiber concentration 
may exceed 0.1 f/cc but shall not exceed 1.0 f/cc expressed as an 
8-hour TWA. Should an environmental concentration of 1.0 f/cc 
expressed as an a-hour TWA occur inside a regulated work area, 
stop work immediately, notify the Contracting Officer, and 
implement additional engineering controls and work practice 
controls to reduce airborne fiber levels below prescribed limits 
in the work area. Work shall not restart until authorized by the 
co. 

Initial Exposure Assessment 

The Contractor's Designated IH shall conduct an exposure assessment 
immediately before or at the initiation of an asbestos abatement operation 
to ascertain expected exposures during that operation. The assessment 
shall be completed in time to comply with the requirements, which are 
triggered by exposure data or the lack of a negative exposure assessment, 
and to provide information necessary to assure that all control systems 
planned are appropriate for that operation. The assessment shall take into 
consideration both the monitoring results and all observations, information 
or calculations which indicate employee exposure to asbestos, including any 
previous monitoring conducted in the workplace, or of the operations of the 
Contractor which indicate the levels of airborne asbestos likely to be 
encountered on the job. 

3.8.3 Environmental Air Monitoring During Abatement 

Until an exposure assessment is provided to the CO, environmental air 
monitoring shall be conducted at locations and frequencies that will 
accurately characterize any evolving airborne asbestos fiber 
concentrations. The assessment shall demonstrate that the product or 
material containing asbestos minerals, or the abatement involving such 
product or material, cannot release airborne asbestos fibers in 
concentrations exceeding 0.01 f/cc as a TWA under those work conditions 
having the greatest potential for releasing asbestos. The monitoring shall 
be at least once per shift at locations including, but not limited to, 
close to the work inside a regulated area; preabatement sampling locations; 
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outside entrances to a regulated area; close to glovebag operations; 
representative locations outside of the perimeter of a regulated area; 
inside clean room; and at the exhaust discharge point of local exhaust 
system ducted to the outside of a containment (if used) . If the sampling 
outside regulated area shows airborne fiber levels have exceeded background 
or 0.01 f/cc, whichever is greater, work shall be stopped immediately, and 
the Contracting Officer notified. The condition causing the increase shall 
be corrected. Work shall not restart until authorized by the CO. 

3.8.4 Final Clearance Air Monitoring 

[The Contractor's Designated IH shall] [The Contracting Officer's IH will] 
conduct final clearance air monitoring using aggressive air sampling 
techniques as defined in 40 CFR 763, Subpart E, Appendix A, Unit III, TEM 
Method B.7(d-f) and Table 4 of this section for all indoor asbestos 
abatement projects. Clearance air monitoring is not required for outside 
work or for soil cleanups. 

3.8.4.1 Air Clearance Failure 

If clearance sampling results fail to meet the final clearance 
requirements, pay all costs associated with the required recleaning, 
resampling, and analysis, until final clearance requirements are met. 

3.9 CLEARANCE CERTIFICATION 

When asbestos abatement is complete, ACM waste is removed from the 
regulated areas, and final clean-up is completed, the CO will allow the 
warning signs and boundary warning tape to be removed. After final 
clean-up and acceptable airborne concentrations are attained, but before 
the HEPA unit is turned off and the containment removed, the Contractor 
shall remove all pre-filters on the building HVAC system and provide new 
pre-filters. Dispose of such filters as asbestos contaminated materials. 
HVAC, mechanical, and electrical systems shall be re-established in proper 
working order. The Contractor and the CO shall visually inspect all 
surfaces within the containment for residual material or accumulated 
debris. Reclean all areas showing dust or residual materials. The CO will 
certify in writing that the area is safe before unrestricted entry is 
permitted. The Government will have the option to perform monitoring to 
certify the areas are safe before entry is permitted. 

3.10 CLEANUP AND DISPOSAL 

3.10.1 Title to ACM Materials 

ACM material resulting from abatement work, except as specified otherwise, 
shall become the property of the Contractor and shall be disposed of as 
specified and in accordance with applicable federal, state and local 
regulations. 

3.10.2 Collection and Disposal of Asbestos 

All ACM waste shall be collected including contaminated wastewater filters, 
scrap, debris, bags, containers, equipment, and asbestos contaminated 
clothing and placed in leak-tight containers. Waste within the containers 
shall be wetted in case the container is breeched. Asbestos-containing 
waste shall be disposed of at an EPA, state and local approved asbestos 
landfill. For temporary storage, sealed impermeable containers shall be 
stored in an asbestos waste load-out unit or in a storage/transportation 
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conveyance (i.e., dumpster, roll-off waste boxes, etc.) in a manner 
acceptable to and in an area assigned by the CO. Procedure for hauling and 
disposal shall comply with 40 CFR 61, Subpart M, state, regional, and local 
standards. Submit manufacturer's catalog data for all materials and 
equipment to be used, including brand name, model, capacity, performance 
characteristics and any other pertinent information. Test results and 
certificates from the manufacturer of encapsulants substantiating 
compliance with performance requirements of this specification. Material 
Safety Data Sheets for all chemicals to be used onsite in the same format 
as implemented in the Contractor's HAZARD COMMUNICATION PROGRAM. Data 
shall include, but shall not be limited to, the following items: 

a. High Efficiency Filtered Air (HEPA) local exhaust equipment 

b. Vacuum cleaning equipment 

c. Pressure differential monitor for HEPA local exhaust equipment 

d. Air monitoring equipment 

e. Respirators 

f. Personal protective clothing and equipment 

g. Glovebags. Written manufacturer's proof that glovebags will not break 
down under expected temperatures and conditions. 

h. Duct Tape 

i. Disposal Containers 

j. Sheet Plastic 

k. Wetting Agent 

1. Strippable Coating 

m. Prefabricated Decontamination Unit 

n. Material Safety Data Sheets (for all chemicals proposed) 

3.10.3 Records and Management Plan 

3.10.3.1 Asbestos Waste Shipment Records 

Complete and provide the co final completed copies of the Waste Shipment 
Record for all shipments of waste material as specified in 40 CFR 61, 
Subpart M and other required state waste manifest shipment records, within 
3 days of delivery to the landfill. Each Waste Shipment Record shall be 
signed and dated by the [Contractor] [CO] , the waste transporter and 
disposal facility operator. 

3.10.3.2 Asbestos Management Plan 

Provide a summary, in electronic form, of site activities (bulk samples, 
asbestos removed, repaired, encased, etc.) for updating the installation 
Asbestos Management Plan. 
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TABLE 1 

INDIVIDUAL WORK TASK DATA ELEMENTS 

Sheet of 
There is a separate data sheet for each individual work task. 

1. WORK TASK DESIGNATION NUMBER 
2. LOCATION OF WORK TASK. ___________________ _ 

3. BRIEF DESCRIPTION OF MATERIAL TO BE ABATED: _________ _ 

4. 
5. 
6. 

7. 
s. 
Sa. 
9. 

10. 

a. Type of Asbestos 
b. Percent asbestos content __________ % 

ABATEMENT TECHNIQUE TO BE USED _______________ _ 
OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK. ________ __ 
EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK 
Friable ___ Non-friable Category I __ _ 
Non-friable Category II __ _ 
FORM and CONDITION OF ACM: GOOD FAIR POOR 
QUANTITY: METERS _________ , SQUARE METERS ______ _ 

QUANTITY: LINEAR FT. , SQUARE FT. _______ _ 
RESPONSE ACTION DETAIL SHEET NUMBER FOR WORK TASK~-----
SET-UP DETAIL SHEET NUMBERS 
FOR WORK TASK 

NOTES: 
(1) Numeric sequence of individual work tasks (1,2,3,4, etc.) for 

each regulated area. Each category of EPA friability/OSHA class has 
a separate task. 

(2) Specific location of work (building, floor, area, 
e.g., Building 1421, 2nd Floor, Rm 201) 

(3) A description of material to be abated (example: horizontal pipe, 
cement wall panels, tile, stucco, etc.) type of asbestos (chrysotile, 
amosite, crocidolite, etc.); and% asbestos content. 

(4) Technique to be used: Removal = REM; Encapsulation = ENCAP; 
Encasement = ENCAS; Enclosure = ENCL; Repair = REP. 

(5) Class designation: Class I, II, III, or IV (OSHA designation). 
(6) Friability of materials: Check the applicable EPA NESHAP friability 

designation. 
(7) Form: Interior or Exterior Architectural = IA or EA; 

Mechanical/Electrical = ME. 
Condition: Good = G; Fair = F; Poor = P. 

(S) Quantity of ACM for each work task in meters or square meters. 
(Sa) Quantity of ACM for each work task in linear feet or square feet. 
(9) Response Action Detail Sheet ~pecifies the material to be abated 

and the methods to be used. There is only one Response Action Detail 
Sheet for each abatement. task. 

(10) Set-up Detail Sheets indicate containment and control methods used 
in support of the response action (referenced in the selected 
Response Action Detail Sheet). 
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FORMULA FOR CALCULATION OF THE 95 PERCENT CONFIDENCE LEVEL 
(Reference: NIOSH 7400) 

Fibers/cc(01.95 percent CL) 

Where: X ((E) (AC)) I ( (V) (1000)) 

E = ((F/Nf) - (B/Nb))/Af 

X+ [(X)* (1.645) * (CV)] 

CV = The precision value; 0.45 shall be used unless the 
analytical laboratory provides the Contracting Officer 
with documentation (Round Robin Program participation 
and results) that the laboratory's precision is better. 

AC = Effective collection area of the filter in square millimeters 

V Air volume sampled in liters 

E Fiber density on the filter in fibers per square millimeter 

F/Nf Total fiber count per graticule field 

B/Nb = Mean field blank count per graticule field 

Af = Graticule field area in square millimeters 

TWA = C1/Tl + C2/T2 = Cn/Tn 

Where: C = Concentration of contaminant 

T = Time sampled. 
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PCM ENVIRONMENTAL AIR SAMPLING PROTOCOL (NON-PERSONAL) 

Sample Minimum No. of Filter Pore Min. Vol. Sampling 
Location Samples Size (Note 1) (Note 2) Rate 

(Liters) (liters/min. 

Inside 0.5/140 Square 0.45 microns 3850 2-16 
Abatement Meters (Notes 3 & 4) 
Area 

Each Room in 0.45 microns 3850 2-16 
1 Abatement 
Area Less 
than 140 
Square meters 

Field Blank 2 0.45 microns 0 0 

Laboratory 1 0.45 microns 0 0 
Blank 

Notes: 
1. Type of filter is Mixed Cellulose Ester. 
2. Ensure detection limit for PCM analysis is established at 0.005 
fibers/cc. 
3. One sample shall be added for each additional 140 square meters. 
(The corresponding I-P units are 5/1500 square feet) . 
4. A m~n~mum of 5 samples are to be taken per abatement area, plus 2 
field blanks. 
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TABLE 4 
EPA AHERA METHOD: TEM AIR SAMPLING PROTOCOL 

Location Minimum Filter Pore Min. Vol. Sampling Rate 
Sampled No. of Size (Liters) (liters/min.) 

Samples 

Inside 5 0.45 microns 1500 2-16 
Abatement Area 

Outside 5 0.45 microns 1500 2-16 
Abatement Area 

Field Blank 2 0.45 microns 0 0 

Laboratory 1 0.45 microns 0 0 
Blank 

Notes: 
1. Type of filter is Mixed Cellulose Ester. 
2. The detection limit for TEM analysis is 70 structures/square mm. 
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT 

PROJECT NAME 
PROJECT ADDRESS 

CONTRACT NO. 

CONTRACTOR FIRM NAME --------------------------------------------------
EMPLOYEE'S NAME ------------------------

(Print) (Last) (First) (MI) 

Social Security Number: (Optional) 

WORKING WITH ASBESTOS CAN BE DANGEROUS. INHALING ASBESTOS FIBERS HAS 
BEEN LINKED WITH TYPES OF LUNG DISEASE AND CANCER. IF YOU SMOKE AND 
INHALE ASBESTOS FIBERS, THE CHANCE THAT YOU WILL DEVELOP LUNG CANCER 
IS GREATER THAN THAT OF THE NONSMOKING PUBLIC. 

Your employer's contract for the above project requires that you be provided 
and you complete formal asbestos training specific to the type of work you 
will perform and project specific training; that you be supplied with proper 
personal protective equipment including a respirator, that you be trained in 
its use; and that you receive a medical examination to evaluate your 
physical capacity to perform your assigned work tasks, under the 
environmental conditions expected, while wearing the required personal 
protective equipment. These things are to be done at no cost to you. By 
signing this certification, you are acknowledging that your employer has met 
these obligations to you. The Contractor's Designated Industrial Hygienist 
will check the block(s) for the type of formal training you have completed. 
Review the checked blocks prior to signing this certification. 

FORMAL TRAINING: 
_____ a. For Competent Persons and Supervisors: I have completed EPA's 
Model Accreditation Program (MAP) training course, "Contractor/Supervisor", 
that meets this State's requirements. 

b. For Workers: 
(1) For OSHA Class I work: I have completed EPA's MAP training 
course, "Worker", that meets this State's requirements. 
(2) For OSHA Class II work (where there will be abatement of more 
than one type of Class II materials, i.e., roofing, siding, floor 
tile, etc.): I have completed EPA's MAP training course, "Worker", 
that meets this State's requirements. 
(3) For OSHA Class II work (there will only be abatement of one 
type of Class II material): 

(a) I have completed an 8-hour training class on the elements 
of 29 CFR 1926.1101(k) (9) (viii), in addition to the specific work practices 
and engineering controls of 29 CFR 1926.1101(g) and hands-on training. 

(b) I have completed EPA's MAP training course, "Worker", 
that meets this State's requirements. 
_____ (4) For OSHA Class III work: I have completed at least a 16-hour 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, Section .92(a) (2) and 
the elements of 29 CFR 1926.1101(k) (9) (viii), in addition to the specific 
work practices and engineering controls at 29 CFR 1926.1101, and hands-on 
training. 
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT 

(5) For OSHA Class IV work: I have completed at least a 2-hr 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, (a) (1), and the 
elements of 29 CFR 1926.110l(k) (9) (viii), in addition to the specific work 
practices and engineering controls at 29 CFR 1926.1101(g) and hands-on 
training. 

c. Workers, Supervisors and the Designated Competent Person: I have 
completed annual refresher training as required by EPA's MAP that meets this 
State's requirements. 

PROJECT SPECIFIC TRAINING: 
I have been provided and have completed the project specific training 

required by this Contract. My employer's Designated Industrial Hygienist 
and Designated Competent Person conducted the training. 

RESPIRATORY PROTECTION: 
I have been trained in accordance with the criteria in the 

Contractor's Respiratory Protection program. I have been trained in the 
dangers of handling and breathing asbestos dust and in the proper work 
procedures and use and limitations of the respirator(s) I will wear. I have 
been trained in and will abide by the facial hair and contact lens use 
policy of my employer. 

RESPIRATOR FIT-TEST TRAINING: 
I have been trained in the proper selection, fit, use, care, cleaning, 

maintenance, and storage of the respirator(s) that I will wear. I have been 
fit-tested in accordance with the criteria in the Contractor's Respiratory 
Program and have received a satisfactory fit. I have been assigned my 
individual respirator. I have been taught how to properly perform positive 
and negative pressure fit-check upon donning negative pressure respirators 
each time. 

EPA/[STATE) CERTIFICATION/LICENSE 

I have an EPA/[ ) certification/license as: 
Building Inspector/Management Planner; Certification # 
Contractor/Supervisor, Certification # 
Project Designer, Certification # 
Worker, Certification # 

MEDICAL EXAMINATION: 

------

I have had a medical examination within the last twelve months which 
was paid for by my employer. The examination included: health history, 
pulmonary function tests, and may have included an evaluation of a chest 
x-ray. A physician made a determination regarding my physical capacity to 
perform work tasks on the project while wearing personal protective 
equipment including a respirator. I was personally provided a copy and 
informed of the results of that examination. My employer's Industrial 
Hygienist evaluated the medical certification provided by the physician and 
checked the appropriate blank below. The physician determined that there: 

were no limitations to performing the required work tasks. 
were identified physical limitations to performing the required work 

tasks. 
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT 
Date of the medical examination -------------------
Employee Signature ~-------------------------------------- date 
Contractor's Industrial 
Hygienist Signature date 

-- End of Section 

SECTION 02 82 14.00 10 

79K39149 

114 



79K39149 

THIS PAGE LEFT INTENTIONALLY BLANK FOR DUPLEX PRINTING 

115 



79K39149 

SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

SECTION TABLE OF CONTENTS 

DIVISION 02 - EXISTING CONDITIONS 

SECTION 02 82 33.13 20 

REMOVAL/CONTROL AND DISPOSAL OF PAINT WITH LEAD 

PART 1 GENERAL 

1.1 REFERENCES 
1.2 DEFINITIONS 

1.2 .1 
1.2 .2 
1.2 .3 
1.2.4 
1.2. 5 
1.2. 6 
1.2. 7 
1.2. 8 
1.2. 9 
1. 2 .10 
1.2.11 
1. 2.12 
1. 2.13 

Abatement 
Action Level 
Area Sampling 
Competent Person (CP) 
Contaminated Room 
Decontamination Shower Facility 
De leading 
Eight-Hour Time Weighted Average (TWA) 
High Efficiency Particulate Air (HEPA) Filter Equipment 

Lead 
Lead-Based Paint (LBP) 
Lead-Based Paint Hazard (LBP Hazard) 
Paint with Lead (PWL) 

1.2.14 Lead Control Area 
1.2.15 Lead Permissible Exposure Limit (PEL) 
1.2.16 Personal Sampling 
1.2.17 Physical Boundary 

1.3 DESCRIPTION 
1.3.1 Coordination with Other Work 

1.4 SUBMITTALS 
1.5 QUALITY ASSURANCE 

1.5.1 Qualifications 
1.5.1.1 Qualifications of CP 
1.5.1.2 Training Certification 

.1.5.1.3 Testing Laboratory 
1.5.1.4 Third Party Consultant Qualifications 

1.5.2 Requirements 
1.5.2.1 Competent Person (CP) Responsibilities 
1.5.2.2 Lead-Based Paint/Paint with Lead Removal/Control Plan 

(LBP/PWL R/CP) 
1.5.2.3 Occupational and Environmental Assessment Data Report 
1.5.2.4 Training 
1.5.2.5 Respiratory Protection Program 
1.5.2.6 Hazard Communication Program 
1.5.2.7 Lead Waste Management 
1.5.2.8 Environmental, Safety and Health Compliance 

1.5.3 Pre-Construction Conference 
1.6 EQUIPMENT 

1.6.1 Respirators 
1.6.2 Special Protective Clothing 
1.6.3 Rental Equipment Notification 
1.6.4 Vacuum Filters 

SECTION 02 82 33.13 20 

116 



SSPF - Replace Air Handling Units 

1.6.5 Equipment for Government Personnel 
1.7 PROJECT/SITE CONDITIONS 

79K39149 
Final Submittal Bid Package 1 

1.7.1 Protection of Existing Work to Remain 

PART 2 PRODUCTS 

PART 3 EXECUTION 

3.1 PREPARATION 
3.1.1 Protection 

3.1.1.1 Notification 
3.1.1.2 Boundary Requirements 
3.1.1.3 Heating, Ventilating and Air Conditioning (HVAC) Systems 
3.1.1.4 Decontamination Shower Facility 
3.1.1.5 Eye Wash Station 
3.1.1.6 Mechanical Ventilation System 
3.1.1.7 Personnel Protection 

3 . 2 ERECTION 
3.2.1 Lead Control Area Requirements 

3.3 APPLICATION 
3.3.1 Work Procedures 
3.3.2 Lead-Based Paint Removal/Control/Deleading 

3.3.2.1 Indoor Paint Removal 
3.3.2.2 Outdoor Paint Removal 

3.3.3 Personnel Exiting Procedures 
3.4 FIELD QUALITY CONTROL 

3.4.1 Tests 
3.4.1.1 Air and Wipe Sampling 
3.4.1.2 Air Sampling During Paint Removal Work 
3.4.1.3 Testing of Removed Paint and Used Abrasive 

3.5 CLEANING AND DISPOSAL 
3.5.1 Cleanup 

3.5.1.1 Clearance Certification 
3 . 5. 2 Disposal · 

3.5.2.1 Disposal Documentation 
3.5.3 Payment for Hazardous Waste 

End of Section Table of Contents --

SECTION 02 82 33.13 20 

79K39149 

117 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

SECTION 02 82 33.13 20 

REMOVAL/CONTROL'AND DISPOSAL OF PAINT WITH LEAD 

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 (AIHA) 

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

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

29 CFR 1926.103 

29 CFR 1926.21 

29 CFR 1926.55 

29 CFR 1926.59 

29 CFR 1926.62 

29 CFR 1926.65 

40 CFR 260 

40 CFR 261 

49 CFR 172 

.49 CFR 178 

Respiratory Protection 

Safety Training and Education 

Gases, Vapors, Fumes, Dusts, and Mists 

Hazard Communication 

Lead 

Hazardous Waste Operations and Emergency 
Response 

Hazardous Waste Management System: General 

Identification and Listing of Hazardous 
Waste 

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

Specifications for Packagings 

UNDERWRITERS LABORATORIES (UL) 

UL 586 

1.2 DEFINITIONS 

1.2.1 Abatement 

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

As applied to target housing and child occupied facilities, "abatement" 
means any set of measures designed to permanently eliminate lead-based 
paint hazards in accordance with standards established by appropriate 

SECTION 02 82 33.13 20 

79K39149 

118 



SSPF - Replace Air Handling Units 

Federal agencies. Such term includes: 
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a. The removal of lead-based paint and lead-contaminated dust, the 
permanent containment or encapsulation of lead-based paint, the 
replacement of lead-painted surfaces or fixtures, and the removal or 
covering of lead contaminated soil; and 

b. All preparation, cleanup, disposal, and post-abatement clearance 
testing activities associated with such measures. 

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. 

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 De leading 

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. 
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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 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. 2.13 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. 2.14 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. 2.15 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. 2.16 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. 

1.2.17 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 
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1.3 DESCRIPTION 

1.3.1 Coordination with Other Work 
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Should the Contractor encounter unsuspected lead based paint, notify the 
Contracting Officer immediately. The Contractor will then prepare a 
Removal/Control Plan at the direction of the CO and will include provisions 
to coordinate with other ongoing actions. 

1.4 SUBMITTALS 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. 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 

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 

Third Party Consultant Qualifications; 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 

[EPA] [or] [State] approved hazardous waste treatment, storage, or 
disposal facility for lead disposal; G 

Lead Waste Management Plan; G 

Vacuum filters; G 
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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 

Waste turn-in documents or weight tickets for non-hazardous wastes 
that are disposed of at sanitary or construction and demolition 
landfills; G] 

1.5 QUALITY ASSURANCE 

1.5.1 Qualifications 

1.5.1.1 Qualifications of CP 

Submit name, address, and telephone number of the CP selected 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 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. 

1.5.1.3 Testing Laboratory 

Submit the name, address, and telephone number of the testing laboratory 
selected to perform the air [and wipe] [and soil] sampling, testing, and 
reporting of airborne concentration~ 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. 

[1.5.1.4 Third Party Consultant Qualifications 

Submit the name, address, and telephone number of the third party 
consultant selected to perform the wipe sampling for determining 
concentrations of lead in dust or soil sampling. Submit proper 
documentation that the consultant is trained and certified as an inspector 
technician or inspector/risk assessor by the USEPA authorized State (or 
local) certification and accreditation program. 
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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 
system. 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. 

In occupied buildings, the Removal/Control Plan shall also include an 
occupant protection program that describes the measures that will be taken 
during the work to protect the building occupants. 

1.5.2.3 Occupational and Environmental Ass~ssment Data Report 

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 
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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 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. 

1.5.2.5 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 
AIHA Z88.6, 29 CFR 1926.103, 29 CFR 1926.62, and 29 CFR 1926.55. 

1.5.2.6 Hazard Communication Program 

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

1.5.2.7 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. Furnish two copies of 
proof of EPA, State and local hazardous waste permits and EPA 
Identification numbers. 

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 

SECTION 02 82 33.13 20 

79K39149 

124 



------ ------ -----

SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

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. 

1.5.2.8 Environmental, Safety and Health Compliance 

In addition to the detailed requirements of this specification, comply with 
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. 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. 

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. 

1.6 .2 Special Protective Clothing 

Furnish personnel who will be exposed to lead-contaminated dust with proper 
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 
di.sposal, 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. 

1.6.5 Equipment for Government Personnel 

Furnish the Contracting Officer with 2 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 
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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. 

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 Heating, Ventilating and Air Conditioning (HVAC) Systems 

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. 

3.1.1.4 Decontamination Shower Facility 

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

3.1.1.5 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. 

3.1.1.6 Mechanical Ventilation System 

a. Use adequate ventilation to control personnel exposure to lead in 
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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. 

3.1.1.7 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/cpntrol 
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 
Protection Agency (EPA), State, and local requirements. 

3.3.2 Lead-Based Paint Removal/Control/Deleading 

Manual or power sanding of interior and exterior surfaces is not permitted 
unless tools are equipped with HEPA attachments or wet methods. The dry 
sanding or grinding of surfaces that contain lead is prohibited. Provide 
methodology for LBP removal/control in work plan. Remove paint within the 
areas designated on the drawings in order to completely expose the 
substrate. Take whatever precautions necessary to minimize damage to the 
underlying substrate. 

Provide methodology for LBP/PWL removal and processes to m~n~m~ze 
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 process in the LBP/PWL R/CP. 

3.3.2.1 Indoor Paint Removal 

Perform paint removal in lead control areas using enclosures, barriers, or 
containments and powered locally exhausted paint removal tools. Collect 
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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 
fpllowing procedures and shall not leave the work place wearing any 
clothing or equipment worn during the work day: 

a. Vacuum themselves off. 

b. Remove protective clothing in the contaminated change room, and place 
them in an approved impermeable disposal bag. 

c. 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 
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. 

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. 
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[3.4.1.3 Testing of Removed Paint and Used Abrasive 

Test removed paint and used abrasive in accordance with 40 CFR 261 for 
hazardous waste. 

]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 
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. 

For lead-based paint hazard abatement work, surface wipe and soil sampling 
shall be conducted and clearance determinations made according to the work 
practice standards presented in 40 CFR 745.227. 

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 EPA 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, 
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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 
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 23 03 00.00 20 

BASIC MECHANICAL MATERIALS AND METHODS 

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 B 117 

1.2 RELATED REQUIREMENTS 

(2009) Standing Practice for Operating 
Salt Spray (Fog) Apparatus 

This section applies to all sections of Division 23, HEATING, VENTILATING, 
AND AIR CONDITIONING of this project specification, unless specified 
otherwise in the individual section. 

1.3 QUALITY ASSURANCE 

1.3.1 Material and Equipment Qualifications 

Provide materials and equipment that are standard products of manufacturers 
regularly engaged in the manufacture of such products, which are of a 
similar material, design and workmanship. Standard products shall have 
been in satisfactory commercial or industrial use for 2 years prior to bid 
opening. The 2-year use shall include applications of equipment and 
materials under similar circumstances and of similar size. The product 
shall have been for sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2 year period. 

1.3.2 Alternative Qualifications 

Products having less than a two-year field service record will be 
acceptable if a certified record of satisfactory field operation for not 
less than 6000 hours, exclusive of the manufacturer's factory or laboratory 
tests, can be shown. 

1.3.3 Service Support 

The equipment items shall be supported by service organizations. Submit a 
certified list of qualified permanent service organizations for support of 
the equipment which includes their addresses and qualifications. These 
service organizations shall be reasonably convenient to the equipment 
installation and able to render satisfactory service to the equipment on a 
regular and emergency basis during the warranty period of the contract. 

1.3.4 Manufacturer's Nameplate 

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
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conspicuous place; the nameplate of the distributing agent will not be 
acceptable. 

1.3. 5 Modification of References 

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. 

1.3.5.1 Definitions 

For the International Code Council (ICC) Codes referenced in the contract 
documents, advisory provisions shall be considered mandatory, the word 
"should" shall be interpreted as "shall." Reference to the "code official" 
shall be interpreted to mean the "Contracting Officer." References to the 
"permit holder" shall be interpreted to mean the "Contractor." 

1.3.5.2 Administrative Interpretations 

For ICC Codes referenced in the contract documents, the provisions of 
Chapter 1, "Administrator," do not apply. These administrative 
requirements are covered by the applicable Federal Acquisition Regulations 
(FAR) included in this contract and by the authority granted to the Officer 
in Charge of Construction to administer the construction of this project. 
References in the ICC Codes to sections of Chapter 1, shall be applied 
appropriately by the Contracting Officer as authorized by his 
administrative cognizance and the FAR. 

1.4 DELIVERY, STORAGE, AND HANDLING 

Handle, store, and protect equipment and materials to prevent damage before 
and during installation in accordance with the manufacturer's 
recommendations, and as approved by the Contracting Officer. Replace 
damaged or defective items. 

1.5 ELECTRICAL REQUIREMENTS 

Furnish motors, controllers, disconnects and contactors with their 
respective pieces of equipment. Motors, controllers, disconnects and 
contactors shall conform to and have electrical connections provided under 
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM. Furnish internal wiring for 
components of packaged equipment as an integral part of the equipment. 
Extended voltage range motors will no~ be permitted. Controllers and 
contactors shall have a maximum of 120 volt control circuits, and shall 
have auxiliary contacts for use with the controls furnished. When motors 
and equipment furnished are larger than sizes indicated, the cost of 
additional electrical service and related work shall be included under the 
section that specified that motor or equipment. Power wiring and conduit 
for field installed equipment shall be provided under and conform to the 
requirements of Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM. 

1.6 INSTRUCTION TO GOVERNMENT PERSONNEL 

When specified in other sections, furnish the services of competent 
instructors to give full instruction to the designated Government personnel 
in the adjustment, operation, and maintenance, including pertinent safety 
requirements, of the specified equipment or system. Instructors shall be 
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thoroughly familiar with all parts of the installation and shall be trained 
in operating theory as well as practical operation and ma~ntenance work. 

Instruction shall be given during the first regular work week after the 
equipment or system has been accepted and turned over to the Gpvernment for 
regular operation. The number of man-days (8 hours per day) of instruction 
furnished shall be as specified in the individual section. When more than 
4 man-days of instruction are specified, use approximately half of the time 
for classroom instruction. Use other time for instruction with the 
equipment or system. 

When significant changes or modifications in the equipment or system are 
made under the terms of the contract, provide additional instruction to 
acquaint the operating personnel with the changes or modifications. 

1.7 ACCESSIBILITY 

Install all work so that parts requiring periodic inspection, operation, 
maintenance, and repair are readily accessible. Install concealed valves, 
expansion joints, controls, dampers, and equipment requiring access, in 
locations freely accessible through access doors. 

PART 2 PRODUCTS 

Not Used 

PART 3 EXECUTION 

3.1 PAINTING OF NEW EQUIPMENT 

New equipment painting shall be factory applied or shop applied, and shall 
be as specified herein, and provided under each individual section. 

3.1.1 Factory Painting Systems 

Manufacturer's standard factory painting systems may be provided subject to 
certification that the factory painting system applied will withstand 125 
hours in a salt-spray fog test, except that equipment located outdoors 
shall withstand 500 hours in a salt-spray fog test. Salt-spray fog test 
shall be in accordance with ASTM B 117, and for that test the acceptance 
criteria shall be as follows: immediately after completion of the test, 
the paint shall show no signs of blistering, wrinkling, or cracking, and no 
loss of adhesion; and the specimen shall show no signs of rust creepage 
beyond 0.125 inch on either side of the scratch mark. 

The film thickness of the factory painting system applied on the equipment 
shall not be less than the film thickness used on the test specimen. If 
manufacturer's standard factory painting system is being proposed for use 
on surfaces subject to temperatures above 120 degrees F, the factory 
painting system shall be designed for the temperature service. 

3.1.2 Shop Painting Systems for Metal Surfaces 

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces 
need not be painted. Apply coatings to clean dry surfaces. Clean the 
surfaces to remove dust, dirt, rust, oil and grease by wire brushing and 
solvent degreasing prior to application of paint, except metal surfaces 
subject to temperatures in excess of 120 degrees F shall be cleaned to bare 
metal. 
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Where more than one coat of paint is specified, apply the second coat after 
the preceding coat is thoroughly dry. Lightly sand damaged painting and 
retouch before applying the succeeding coat. Color of finish coat shall be 
aluminum o~ light gray. 

a. Temperatures Less Than 120 Degrees F: Immediately after cleaning, the 
metal surfaces subject to temperatures less than 120 degrees F shall 
receive one coat of pretreatment primer applied to a minimum dry film 
thickness of 0.3 mil, one coat of primer applied to a minimum dry film 
thickness of 1 mil; and two coats of enamel applied to a minimum dry 
film thickness of 1 mil per coat. 

b. Temperatures Between 120 and 400 Degrees F: Metal surfaces subject to 
temperatures between 120 and 400 degrees F shall receive two coats of 
400 degrees F heat-resisting enamel applied to a total minimum 
thickness of 2 mils. 

c. Temperatures Greater Than 400 Degrees F: Metal surfaces subject to 
temperatures greater than 400 degrees F shall receive two coats of 600 
degrees F heat-resisting paint applied to a total minimum dry film 
thickness of 2 mils. 

-- End of Section --
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SECTION 23 OS 1S 

COMMON PIPING FOR HVAC 

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 32S (2011) Steel Construction Manual 

AMERICAN WELDING SOCIETY (AWS) 

AWS AS. 8/AS. 8M 

AWS WHB-2.9 

(2004) Specification for Filler Metals for 
Brazing and Braze Welding 

(2004) Welding Handbook; Volume 2, Welding 
Processes, Part 1 

ASME INTERNATIONAL (ASME) 

ASME A112.19.2/CSA B4S.1 

ASME B16.1 

ASME B16.22 

ASME B16.3 

ASME B16.39 

ASME B16.S 

ASME B16.9 

ASME B31.3 

ASME B40 .100 

ASME BPVC SEC IX 

(2008; Update 2009) Standard for Vitreous 
China Plumbing Fixtures and Hydraulic 
Requirements for Water Closets and Urinals 

(2010) Gray Iron Threaded Fittings; 
Classes 2S, 12S and 2SO 

(2001; R 2010) Standard for Wrought Copper 
and Copper Alloy Solder Joint Pressure 
Fittings 

(2010) Malleable Iron Threaded Fittings, 
Classes 1SO and 300 

(2009) Standard for Malleable Iron 
Threaded Pipe Unions; Classes 1SO, 2SO, 
and 300 

(2009) Pipe Flanges and Flanged Fittings: 
NPS 1/2 Through NPS 24 Metric/Inch Standard 

(2007) Standard for Factory-Made Wrought 
Steel Buttwelding Fittings 

(2010) Process Piping 

(200S) Pressure Gauges and Gauge 
Attachments 

(2010) BPVC Section IX-Welding and Brazing 
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ASTM INTERNATIONAL (ASTM) 

ASTM A126 

ASTM Al97/A197M 

ASTM A234/A234M 

ASTM A276 

ASTM A278/A278M 

ASTM A307 

ASTM A480/A480M 

ASTM AS3/AS3M 

ASTM A563 

ASTM A6/A6M 

ASTM Bl17 

ASTM B32 

ASTM B62 

ASTM B88 

ASTM C920 

(2004; R 2009) Standard Specification for 
Gray Iron Castings for Valves, Flanges, 
and Pipe Fittings 

(2000; R 2006) Standard Specification for 
Cupola Malleable Iron 

(2011) Standard Specification for Piping 
Fittings of Wrought Carbon Steel and Alloy 
Steel for Moderate and High Temperature 
Service 

(2010) Standard Specification for 
Stainless Steel Bars and Shapes 

(2001; R 2006) Standard Specification for 
Gray Iron Castings for Pressure-Containing 
Parts for Temperatures Up to 650 degrees F 
(350 degrees C) 

(2010) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength 

(2011a) Standard Specification for General 
Requirements for Flat-Rolled Stainless and 
Heat-Resisting Steel Plate, Sheet, and 
Strip 

(2010) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless 

(2007a) Standard Specification for Carbon 
and Alloy Steel Nuts 

(2011) Standard Specification for General 
Requirements for Rolled Structural Steel 
Bars, Plates, Shapes, and Sheet Piling 

(2009) Standing Practice for Operating 
Salt Spray (Fog) Apparatus 

(2008) Standard Specification for Solder 
Metal 

(2009) Standard Specification for 
Composition Bronze or Ounce Metal Castings 

(2009) Standard Specification for Seamless 
Copper Water Tube 

(2011) Standard Specification for 
Elastomeric Joint Sealants 
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ASTM E 1 (2007) Standard Specification for ASTM 
Liquid-in-Glass Thermometers 

ASTM F 104 (2011) Standard Classification System for 
Nonmetallic Gasket Materials 

FLUID SEALING ASSOCIATION (FSA) 

FSA-0017 (1995e6) Standard for Non-Metallic 
Expansion Joints and Flexible Pipe 
Connectors Technical Handbook 

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS) 

MSS SP-125 

MSS SP-58 

MSS SP-67 

MSS SP-69 

MSS SP-70 

MSS SP-72 

MSS SP-85 

(2010) Gray Iron and Ductile Iron In-Line, 
Spring-Loaded, Center-Guided Check Valves 

(2009) Pipe Hangers and Supports -
Materials, Design and Manufacture, 
Selection, Application, and Installation 

(2002a) Butterfly Valves 

(2003) Pipe Hangers and Supports -
Selection and Application (ANSI Approved 
American National Standard) 

(2006) Gray Iron Gate Valves, Flanged and 
Threaded Ends 

(2010) Ball Valves with Flanged or 
Butt-Welding Ends for General Service 

(2002) Gray Iron Globe & Angle Valves 
Flanged and Threaded Ends 

' U.S. DEPARTMENT OF DEFENSE (DOD) 

MIL-C-18480 (1992; Rev B; Notice 2 2009) Coating 
Compound, Bituminous, Solvent, Coal-Tar 
Base 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 

CID A-A-1922 

CID A-A-1923 

CID A-A-1924 

CID A-A-1925 

(Rev A; Notice 2) Shield, Expansion 
(Caulking Anchors, Single Lead) 

(Rev A; Notice 2) Shield, Expansion (Lag, 
Machine and Externally Threaded Wedge Bolt 
Anchors) 

(Rev A; Notice 2) Shield, Expansion (Self 
Drilling Tubular Expansion Shell Bolt 
Anchors 

(Rev A; Notice 2) Shield Expansion (Nail 
Anchors) 
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(Basic; Notice 2) Shield, Expansion 
(Non-Drilling Expansion Anchors) 

(Basic; Notice 2) Shield, Expansion (Wood 
Screw and Lag Bolt Self-Threading Anchors 

Section 23 OS 48.00 40 VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND 
EQUIPMENT applies to work specified in this section. 

Submit Records of Existing Conditions consisting of the results of 
Contractor's survey of work area conditions and features of existing 
structures and facilities within and adjacent to the jobsite. Commencement 
of work constitutes Contractor's acceptance of the existing conditions. 

Include with Equipment Foundation Data for piping systems all plan 
dimensions of foundations and relative elevations, equipment weight and 
operating loads, horizontal and vertical loads, horizontal and vertical 
clearances for installation, and size and location of anchor bolts. 

Submit Fabrication Drawings for pipes, valves and specialties consisting of 
fabrication and assembly details to be performed in the factory. 

Submit Material, Equipment, and Fixture Lists for pipes, valves and 
specialties including manufacturer's style or catalog numbers, 
specification and drawing reference numbers, warranty information, and 
fabrication site information. Provide a complete list of construction 
equipment to be used. 

Submit Manufacturer's Standard Color Charts for pipes, valves and 
specialties showing the manufacturer's recommended color and finish 
selections. 

Include with Listing of Product Installations for piping systems 
identification of at least S units, similar to those proposed for use, that 
have been in successful service for a minimum period of S years. Include 
in the list purchaser, address of installation, service organization, and 
date of installation. 

Submit Record Drawings for pipes, valves and accessories providing current 
factual information including deviations and amendments to the drawings, 
and concealed and visible changes in the work. 

Submit Connection Diagrams for pipes, valves and specialties indicating the 
relations and connections of devices and apparatus by showing the general 
physical layout of all controls, the interconnection of one system (or 
portion of system) with another, and· internal tubing, wiring, and other 
devices. 

Submit Coordination Drawings for pipes, valves and specialties showing 
coordination of work between different trades and with the structural and 
architectural elements of work. Detail all drawings sufficiently to show 
overall dimensions of related items, clearances, and relative locations of 
work in allotted spaces. Indicate on drawings where conflicts or clearance 
problems exist between various trades. 

SECTION 23 OS 1S 

79K39149 

143 



79K39149 

SSPF - Replace Air Handling Units 

1.3 SUBMITTALS 

79K39149 
Final Submittal Bid Package 1 

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 

Submit Material, Equipment, and Fixture Lists; G for construction 
equipment to be used. 

SD-02 Shop Drawings 

Submit the following for pipes, valves and specialties showing 
conformance with the referenced standards contained within this 
section. 

Record Drawings; G 
Connection Diagrams; G 
Coordination Drawings; G 
Fabrication Drawings; G 

Submit Installation Drawings; G for pipes, valves and specialties 
in accordance with the paragraph entitled, "Pipe Installation," of 
this section. 

SD-03 Product Data 

Submit equipment and performance data for the following items 
consisting of corrosion resistance, life expectancy, gage 
tolerances, and grade line analysis. 

Submit Manufacturer's catalog data for the following items: 

Pipe and Fittings; G 
Piping Specialties; G 
Valves; G 
Miscellaneous Materials; G 
Supporting Elements; G 

Equipment Foundation Data shall be in accordance with paragraph 
entitled, "General Requirements," of this section. 

SD-04 Samples 

Submit Manufacturer's Standard Color Charts in accordance with 
paragraph entitled, "General Requirements," of this section. 

SD-05 Design Data 

Submit design analysis and calculations for the following items 
consisting of surface resistance, rates of flow, head losses, 
inlet and outlet design, required radius of bend, and pressure 
calculations. Also include in data pipe size, shape, and 
dimensions, as well as temperature ratings, vibration and thrust 
limitations minimum burst pressures, shut-off and non-shock 
pressures and weld characteristics. 
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Pipe and Fittings; G 
Piping Specialties; G 
Valves; G 

SD-06 Test Reports 

Submit test reports on the following tests in accordance with 
paragraph entitled, "Piping Installation," of this section. 

Hydrostatic Tests; G 
Air Tests; G 
Valve-Operating Tests; G 
Drainage Tests; G 
Pneumatic Tests; G 
Non-Destructive Electric Tests; G 
System Operation Tests; G 

SD-07 Certificates 

Submit Listing of Product Installations for piping systems 
verifying proper qualifications. 

Submit Records of Existing Conditions by the Contractor prior to 
start. 

Submit Certificates for the following in accordance with paragraph 
entitled, "Pipe Installation," of this section. 

Surface Resistance 
Shear and Tensile Strengths 
Temperature Ratings 
Bending Tests 
Flattening Tests 
Transverse Guided Weld Bend Tests 

SD-10 Operation and Maintenance Data 

Submit Operation and Maintenance Manuals in accordance with 
paragraph entitled, "Operation and Maintenance," of this section. 

1.4 QUALITY ASSURANCE 

1.4.1 Material and Equipment Qualifications 

Provide materials and equipment that are standard products of manufacturers 
regularly engaged in the manufacture of such products, which are of a 
similar material, design and workmanship. Standard products shall have 
been in satisfactory commercial or industrial use for 2 years prior to bid 
opening. The 2-year use shall include applications of equipment and 
materials under similar circumstances and of similar size. The product 
shall have been for sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2 year period. 

1.4 .2 Alternative Qualifications 

Products having less than a two-year field service record will be 
acceptable if a certified record of satisfactory field operation for not 
less than 6000 hours, exclusive of the manufacturer's factory or laboratory 
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The equipment items shall be supported by service organizations. Submit a 
certified list of qualified permanent service organizations for support of 
the equipment which includes their addresses and qualifications. These 
service organizations shall be reasonably convenient to the equipment 
installation and able to render satisfactory service to the equipment on a 
regular and emergency basis during the warranty period of the contract. 

1.4 .4 Manufacturer's Nameplate 

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable. 

1.4 .5 Modification of References 

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. 

1.4.5.1 Definitions 

For the International Code Council (ICC) Codes referenced in the contract 
documents, advisory provisions shall be considered mandatory, the word 
"should" shall be interpreted as "shall." Reference to the "code official" 
shall be interpreted to mean the "Contracting Officer." References to the 
"permit holder" shall be interpreted to mean the "Contractor." 

1.4.5.2 Administrative Interpretations 

For ICC Codes referenced in the contract documents, the provisions of 
Chapter 1, "Administrator," do not apply. These administrative 
requirements are covered by the applicable Federal Acquisition Regulations 
(FAR) included in this contract and by the authority granted to the Officer 
in Charge of Construction to administer the construction of this project. 
References in the ICC Codes to sections of Chapter 1, shall be applied 
appropriately by the Contracting Officer as authorized by his 
administrative cognizance and the FAR. 

1.5 DELIVERY, STORAGE, AND HANDLING 

Handle, store, and protect equipment and materials to prevent damage before 
and during installation in accordance with the manufacturer's 
recommendations, and as approved by the Contracting Officer. Replace 
damaged or defective items. 

1.6 INSTRUCTION TO GOVERNMENT PERSONNEL 

When specified in other sections, furnish the services of competent 
instructors to give full instruction to the designated Government personnel 
in the adjustment, operation, and maintenance, including pertinent safety 
requirements, of the specified equipment or system. Instructors shall be 
thoroughly familiar with all parts of the installation and trained in 
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operating theory as well as practical operation and maintenance work. 

Give instruction during the first regular work week after the equipment or 
system has been accepted and turned over to the Government for regular 
operation. The number of man-days (8 hours per day) of instruction 
furnished shall be as specified in the individual section. When more than 
4 man-days of instruction are specified, use approximately half of the time 
for classroom instruction. Use other time for instruction with the 
equipment or system. 

When significant changes or modifications in the equipment or system are 
made under the terms of the contract, provide additional instruction to 
acquaint the operating personnel with the changes or modifications. 

1.7 ACCESSIBILITY 

Install all work so that parts requ1r1ng periodic inspection, operation, 
maintenance, and repair are readily accessible. Install concealed valves, 
expansion joints, controls, dampers, and equipment requiring access, in 
locations freely accessible through access doors. 

PART 2 PRODUCTS 

2.1 PIPE AND FITTINGS 

2.1.1 Type BCS, Black Carbon Steel 

Pipe 1/8 through 12 inches shall be Schedule 40 seamless black carbon 
steel, conforming to ASTM A53/AS3M. 

Pipe 1/8 through 10 inches shall be Schedule 40 seamless, conforming to 
ASTM AS3/AS3M, Type S (seamless) . Grade A should be used for permissible 
field bending, in both cases. 

Pipe 12 through 24 inches shall be 0.375-inch wall seamless black carbon 
steel, conforming to ASTM AS3/AS3M, Type S (seamless). 

Fittings 2 inches and under shall be 150-pounds per square inch, gage (psig) 
working steam pressure (wsp) banded black malleable iron screwed, 
conforming to ASTM A197/A197M and ASME B16.3. 

Unions 2 inches and under shall be 250 pounds per square inch, wsp female, 
screwed, black malleable iron with brass-to-iron seat, and ground joint, 
conforming to ASME B16.39. 

Fittings 2-1/2 inches and over shall be Steel butt weld, conforming to 
ASTM A234/A234M and ASME B16.9 to match pipe wall thickness. 

Flanges 2-1/2 inches and over shall be 150-pound forged-steel conforming to 
ASME B16.5, welding neck to match pipe wall thickness. 

2.1.2 Type CPR, Copper 

2.1.2.1 Type CPR-A, Copper Above Ground 

Tubing 2 inches and under shall be seamless copper tubing, conforming to 
ASTM B88, Type L (hard-drawn for all horizontal and all exposed vertical 
lines, annealed for concealed vertical lines) . 
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Fittings 2 inches and under shall be 150-psigwsp wrought-copper solder 
joint fittings conforming to ASME B16.22. 

Unions 2 inches and under shall be 150-psig wsp wrought-copper solder 
joint, conforming to ASME Bl6.22. 

Provide brazing rod with Classification BCuP-5, conforming to AWS A5.8/A5.8M. 

Solder must be 60-40 tin-antimony, alloy Sb-5, conforming to ASTM B32. 

2.2 PIPING SPECIALTIES 

2.2.1 Air Vents 

Manual air vents shall be 3/8-inch globe valves. 

Automatic air vents on pumps, mains, and where indicated shall be of 
ball-float construction. Vent inlet shall be not less than 3/4-inch ips 
and the outlet not less than 1/4-inch ips. Orifice shall be 1/8 inch. 
Provide corrosion-resistant steel trim conforming to ASTM A276 or 
ASTM A480/A480M. Vent shall be fitted with try-cock. Vent shall discharge 
air at any pressure up to 150 psi. Outlet shall be copper tube routed. 

2.2.2 Dielectric Connections 

Dissimilar pipe metals shall be electrically insulated from each other by 
couplings, unions, or flanges commercially manufactured for that purpose 
and rated for the service pressure and temperature. 

2.2.3 Expansion Vibration Isolation Joints 

Single or multiple arch-flanged expansion vibration isolation joints shall 
be constructed of steel-ring reinforced chloroprene-impregnated cloth 
materials. Design joint to absorb the movement of the pipe sections in 
which installed with no detrimental effect on the pipe or connected 
equipment. Back flanges with ferrous-metal backing rings. Provide control 
rod assemblies to restrict joint movement. All nonmetallic exterior 
surfaces of the joint shall be coated with chlorosulphinated polyethylene. 
Provide grommets in limit bolt hole to absorb noise transmitted through the 
bolts. 

Joints shall be suitable for continuous-duty working temperature of at 
least 250 degrees F. 

Fill arches with soft chloroprene. 

Joint, single-arch, movement limitations and size-related, pressure 
characteristics shall conform to FSA-0017. 

2.2.4 Pressure Gages 

Pressure gages shall conform to ASME B40.100 and to requirements specified 
herein. Pressure-gage size shall be 3-1/2 inches nominal diameter. Case 
shall be corrosion-resistant steel, conforming to any of the AISI 300 
series of ASTM A6/A6M, with an ASM No. 4 standard commercial polish or 
better. Equip gages with adjustable red marking pointer and damper-screw 
adjustment in inlet connection. Service-pressure reading shall be at 
midpoint of gage range. All gages shall be Grade B or better and be· 
equipped with gage isolators. 
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Thermometers shall conform to ASTM E 1, except for being filled with a red 
organic liquid. Thermometers shall be an industrial pattern armored glass 
model, (well-threaded and seal-welded). Thermometers installed 6 feet or 
higher above the floor shall have an adjustable angle body. Scale shall be 
not less than 7 inches long. Case face shall be manufactured from 
manufacturer's standard polished aluminum or AISI 300 series polished 
corrosion-resistant steel. Thermometer range shall be standard range. 
Provide thermometers with nonferrous separable wells. Provide lagging 
extension to accommodate insulation thickness. 

2.2.6 Pump Suction Strainers 

Strainer body shall be cast iron, rated for not less than 25 psig at 100 
degrees F, with flanges conforming to ASME B16.1, Class 125. Strainer 
construction shall be such that there is a machined surface joint between 
body and basket that is normal to the centerline of the basket. 

Minimum ratio of open area of each basket to pipe area shall be 3 to 1. 
Basket shall be AISI 300 series corrosion-resistant steel wire mesh with 
perforated backing. 

Mesh shall be capable of retaining all particles larger than 1,000 
micrometer, with a pressure drop across the strainer body of not more than 
0.5 psi when the basket is two-thirds dirty at maximum system flow rate. 
Reducing fittings from strainer-flange size to pipe size shall be provided. 

A differential-pressure gage fitted with a two-way brass cock shall be 
provided across the strainer. 

Provide manual air vent cocks in cap of each strainer. 

2.2.7 Line Strainers, Water Service 

Strainers shall be Y-type with removable basket. Strainers in sizes 2-inch 
ips and smaller shall have screwed ends. In sizes 2-1/2-inch ips and 
larger, strainers shall have flanged ends. Body working-pressure rating 
shall exceed maximum service pressure of system in which installed by at 
least 50 percent. Body shall have cast-in arrows to indicate direction of 
flow. All strainer bodies fitted with screwed screen retainers shall have 
straight threads and gasketed with nonferrous metal. Strainer bodies 
2-1/2-inches and larger, fitted with bolted-on screen retainers, shall have 
offset blowdown holes. All strainers larger than2-1/2-inches shall be 
fitted with manufacturer's standard ball-type blowdown valve. Body 
material shall be cast bronze conforming to ASTM B62. Where system 
material is nonferrous, metal strainer body material shall be nonferrous 
metal. 

Minimum free-hole area of strainer element shall be equal to not less than 
3.4 times the internal area of connecting piping. Strainer screens shall 
have perforations not to exceed 0.045-inch. Strainer screens shall have 
finished ends fitted to machined screen chamber surfaces to preclude bypass 
flow. Strainer element material shall be AISI Type 316 corrosion-resistant 
steel. 

SECTION 23 OS 15 

79K39149 

149 



SSPF - Replace Air Handling Units 

2.3 VALVES 

2.3.1 Ball and Butterfly Valves 
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Ball valves shall conform to MSS SP-72 for two piece body and shall be 
rated for service at not less than 175 psig at 200 degrees F. Valve bodies 
in sizes 2 inches and smaller shall be screwed-end connection-type 
constructed of Class A copper alloy. Valve bodies in sizes 2-1/2 inches 
and larger shall be flanged-end connection type, constructed of Class D 
material. Balls and stems of valves 2 inches and smaller shall be 
manufacturer's standard with hard.chrome plating finish. Balls and stems 
of valves 2-1/2 inches and larger shall be manufacturer's standard Class c 
corrosion-resistant steel alloy with hard chrome plating. Balls of valves 
6 inches and larger may be Class D with 900 Brinell hard chrome plating. 
Valves shall be suitable for flow from either direction and shall seal 
equally tight in either direction. Valves with ball seals held in place by 
spring washers are not acceptable. All valves shall have adjustable 
packing glands. Seats and seals shall be tetrafluoroethylene. 

Butterfly valves shall conform to MSS SP-67. Valves shall be lug type and 
shall be rated for 150-psig shutoff and nonshock working pressure. Bodies 
shall be cast ferrous metal conforming to ASTM A126, Class B, and to 
ASME B16.1 for body wall thickness. Seats and seals shall be of the 
resilient elastomer type designed for field removal and replacement. 

2.3.2 Drain, Vent, and Gage Cocks 

Drain, vent, and gage cocks shall be T-head, ground key type, with washer 
and screw, constructed of polished ASTM B62 bronze, and rated 125-psi wsp. 
End connections shall be rated for specified service pressure. 

Pump vent cocks, and where spray control is required, shall be UL 
umbrella-hood type, constructed of manufacturer's standard polished brass. 
Cocks shall be 1/2-inch ips male, end threaded, and rated at not less than 
125 psi at 225 degrees F. 

2.3.3 Gate Valves (GAV) 

Gate valves 2 inches and smaller shall conform to MSS SP-72. Valves 
located in tunnels, equipment rooms, factory-assembled equipment, and where 
indicated shall be union-ring bonnet, screwed-end type. Make packing of 
non-asbestos type materials. Valves shall be rising stem type. 

Gate valves 2-1/2 inches and larger, shall be Type I, (solid wedge disc, 
tapered seats, steam rated); Class 125 (125-psig steam-working pressure at 
353 degrees F saturation); and 200-psig, wog (nonshock), conforming to 
MSS SP-70 and to requirements specified herein. Valves shall be flanged, 
with bronze trim and outside screw and yoke (OS&Y) construction. Make 
packing of non-asbestos type materials. 

2.3.4 Globe and Angle Valves (GLV-ANV) 

Globe and angle valves 2 inches anq smaller, shall be 125-pound, 125-psi 
conforming to MSS SP-85 and to requirements specified herein. Valves 
located in tunnels, equipment rooms, factory-assembled equipment, and where 
indicated shall be union-ring bonnet, screwed-end type. Disc shall be free 
to swivel on the stem in all valve sizes. Composition seating-surface disc 
construction may be substituted for all metal-disc construction. Make 
packing of non-asbestos type materials. Disk and packing shall be suitable 
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for pipe service installed. 
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Globe and angle valves 2-1/2 inches and larger, shall be cast iron with 
bronze trim. Valve bodies shall be cast iron conforming to ASTM A126, 
Class A, as specified for Class 1 valves under MSS SP-70. Valve ends shall 
be flanged in conformance with ASME B16.1. Valve construction shall be 
outside screw and yoke (OS&Y) type. Make packing of non-asbestos type 
materials. 

2.3.5 Nonslam Check Valves (NSV) 

Check valves at pump discharges in sizes 2 inches and larger shall be 
nonslam or silent-check type conforming to MSS SP-125. Valve disc or plate 
shall close before line flow can reverse to eliminate slam and water-hammer 
due to check-valve closure. Valve shall be Class 125 rated for 200-psi 
maximum, nonshock pressure at 150 degrees F in sizes to 12 inches. Valves 
shall be wafer type to fit between flanges conforming to ASME B16.1 or 
fitted with flanges conforming to ASME Bl6.1. Valve body may be cast iron, 
conforming to ASTM A278/A278M, Class 40 or equivalent strength ductile 
iron. Disks shall be manufacturer's standard bronze, aluminum bronze, or 
corrosion-resistant steel. Pins, springs, and miscellaneous trim shall be 
manufacturer's standard corrosion-resistant steel. Disk and shaft seals 
shall be Buna-N elastomer tetrafluoroethylene. 

2.4 MISCELLANEOUS MATERIALS 

2.4.1 Bituminous Coating 

Bituminous coating shall be a solvent cutback, heavy-bodied material to 
produce not less than a 12-mil dry-film thickness in one coat, and shall be 
as recommended by the manufacturer to be compatible with factory-applied 
coating and rubber joints. 

For previously coal-tar coated and uncoated ferrous surfaces underground, 
bituminous coating shall be solvent cutback coal-tar type, conforming to 
MIL-C-18480. 

2.4.2 Bolting 

Flange and general purpose bolting shall be hex-head and must conform to 
ASTM A307, Grade B (bolts, for flanged joints in piping systems where one 
or both flanges are cast iron). Heavy hex-nuts shall conform to ASTM A563. 
Square-head bolts and nuts are not acceptable. Threads shall be 
coarse-thread series. 

2.4.3 Elastomer Caulk 

Polysulfide- or polyurethane-base elastomer caulking material shall be 
two-component type, conforming to ASTM C920. 

2.4.4 Escutcheons 

Escutcheons shall be manufactured from nonferrous metals and chrome-plated 
except when AISI 300 series corrosion-resistant steel is provided. Metals 
and finish shall conform to ASME A112.19.2/CSA B45.1. 

Escutcheons shall be one-piece type where mounted on chrome-plated pipe or 
tubing, and one-piece of split-pattern type elsewhere. All escutcheo~s 
shall have provisions consisting of internal spring-tension devices or 
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setscrews for maintaining a fixed position against a surface. 

2.4.5 Flange Gaskets 

Compressed non-asbestos sheet; conforming to ASTM F 104, coated on both 
sides with graphite or similar lubricant, with nitrile composition, binder 
rated to 750 degrees F. 

2.4.6 Pipe Thread Compounds 

Use tetrafluoroethylene tape not less than 2 to 3 mils thick in potable and 
process water and in chemical systems for pipe sizes to and including 
l-inch ips. Tetrafluoroethylene dispersions and other suitable compounds 
shall be used for all other applications upon.approval by the Contracting 
Officer; however, no lead-containing compounds shall be used in potable 
water systems. 

2.5 SUPPORTING ELEMENTS 

Provide all necessary piping systems and equipment supporting elements, 
including but not limited to: building structure attachments; 
supplementary steel; hanger rods, stanchions, and fixtures; vertical pipe 
attachments; horizontal pipe attachments; anchors; guides; and 
spring-cushion, variable, or constant supports. All supporting elements 
shall be suitable for stresses imposed by systems pressures and 
temperatures and natural and other external forces normal to this facility 
without damage to supporting element system or to work being supported. 

Supporting elements shall conform to requirements of ASME B31.3, MSS SP-58, 
and MSS SP-69 except as noted. 

Attachments welded to pipe shall be made of materials identical to that of 
pipe or materials accepted as permissible raw materials by referenced code 
or standard specification. 

Supporting elements exposed to weather shall be hot-dip galvanized or 
stainless steel. Materials shall be of such a nature that their apparent 
and latent-strength characteristics are not reduced due to galvanizing 
process. Supporting elements in contact with copper tubing shall be 
electroplated with copper. 

Type designations specified herein are based on MSS SP-58 and MSS SP-69. 
Masonry anchor group-, type-, and style-combination designations shall be 
in accordance with CID A-A-1922, CID A-A-1923, CID A-A-1924, CID A-A-1925 , 
CID A-A-55614, and CID A-A-55615. Support elements, except for 
supplementary steel, shall be cataloged, load rated, commercially 
manufactured products. 

2.5.1 Building Structure Attachments 

2.5.1.1 Anchor Devices, Concrete and Masonry 

Anchor devices shall conform to CID A-A-1922, CID A-A-1923, CID A-A-1924, 
CID A-A-1925 , CID A-A-55614, and CID A-A-55615 

Cast-in, floor mounted, equipment anchor devices shall provide adjustable 
positions. 

Powder-actuated anchoring devices shall not be used to support any 
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mechanical systems components. 

2.5.1.2 Beam Clamps 
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Beam clamps shall be center-loading MSS SP-58 Type 21. 

2.5.1.3 C-Clamps 

Do not use c-clamps. 

2.5.1.4 Inserts, Concrete 

Concrete inserts shall be MSS SP-58 Type 18. When applied to p~p~ng in 
sizes 2 inches ips and larger and where otherwise required by imposed 
loads, insert and wire a 1-foot length of 1/2-inch reinforcing rod through 
wing slots. Submit proprietary-type continuous inserts for approval. 

2.5.2 Horizontal Pipe Attachments 

2.5.2.1 Single Pipes 

Support p1p~ng in sizes to and including 2-inch ips by MSS SP-58 Type 6 
solid malleable iron pipe rings, except that split-band-type rings shall be 
used in sizes up to l-inch ips. 

Support piping in sizes through 8-inch ips inclusive by MSS SP-58 Type 1 
attachments. 

MSS SP-58 Type 1 and Type 6 assemblies shall be used on vapor-sealed 
insulated piping and shall have an inside diameter larger than pipe being 
supported to provide adequate clearance during pipe movement. 

Where thermal movement of a point in a piping system 4 inches and larger 
would cause a hanger rod to deflect more than 4 degrees from the vertical 
or where a horizontal point movement exceeds 1/2 inch, MSS SP-58 Type 41 
pipe rolls shall be used. 

Support piping in sizes larger than 8-inch ips with MSS SP-58 Type [41] [44 
through 46] [49] pipe rolls. 

MSS SP-58 Type 40 shields shall be used on all insulated piping. Area of 
the supporting surface shall be such that compression deformation of 
insulated surfaces does not occur. Longitudinal and transverse shield 
edges shall be rolled away from the insulation. 

Provide insulated piping without vapor barrier on roll supports with 
MSS SP-58 Type 39 saddles. 

Spring supports shall be as indicated. 

2.5.2.2 Parallel Pipes 

Trapeze hangers fabricated from structural steel shapes, with U-bolts, 
shall be used in congested areas and where multiple pipe runs occur. 
Structural steel shapes shall conform to supplementary steel requirements. 

2.5.3 Vertical Pipe Attachments 

Vertical pipe attachments shall be MSS SP-58 Type 8. 
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Shop drawing data shall include complete fabrication and attachment details 
of any spring supports. 

2.5.4 Hanger Rods and Fixtures 

Only circular cross section rod hangers shall be used to connect building 
structure attachments to pipe support devices. Pipe, straps, or bars of 
equivalent strength shall be used for hangers only where approved by the 
Contracting Officer. 

Turnbuckles, swing eyes, and clevises shall be provided as required by 
support system to accommodate temperature change, pipe accessibility, and 
adjustment for load and pitch. Rod couplings are not acceptable. 

2.5.5 Supplementary Steel 

Where it is necessary to frame structural members between existing members 
or where structural members are used in lieu of commercially rated 
supports, design and fabricate such supplementary steel in accordance with 
AISC 325. 

PART 3 EXECUTION 

3.1 PIPE INSTALLATION 

Submit certificates for pipes, valves and specialties showing conformance 
with test requirements as contained in the reference standards contained in 
this section. Certificates shall verify Surface Resistance, Shear and 
Tensile Strengths, Temperature Ratings, Bending Tests, Flattening Tests and 
Transverse Guided Weld Bend Tests. 

Test reports for Hydrostatic Tests, Air Tests, Valve-Operating Tests, 
Drainage Tests, Pneumatic Tests, Non-Destructive Electric Tests and System 
Operation Tests shall be provided by the Contractor, in compliance with 
referenced standards contained within this section. 

Fabricate and install piping systems in accordance with ASME B31.3, 
MSS SP-69, and AWS WHB-2.9. 

Submit Installation Drawings for pipes, valves and specialties. Drawings 
shall include the manufacturer's design and construction calculations, 
forces required to obtain rated axial, lateral, or angular movements, 
installation criteria, anchor and guide requirements for equipment, and 
equipment room layout and design. Drawings shall specifically advise on 
procedures to be followed and provisions required to protect expansion 
joints during specified hydrostatic testing operations. 

Connections between steel piping and copper p1p1ng shall be electrically 
isolated from each other with dielectric couplings (or unions), or flanged 
with gaskets rated for the service. 

Make final connections to equipment with flanges provided every 100 feet of 
straight run. Provide unions in the line downstream of screwed- and 
welded-end valves. 

Ream all pipe ends before joint connections are made. 

Screwed joints shall be made up with specified joint compound and not more 
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than three threads shall show after joint is made up. 

Apply joint compounds to the male thread only and exercise care to prevent 
compound from reaching the unthreaded interior of the pipe. 

Provide screwed unions, welded unions, or bolted flanges wherever required 
to permit convenient removal of equipment, valves, and piping accessories 
from the piping system for maintenance. 

Securely support piping systems with due allowance for thrust forces, 
thermal expansion and contraction, and shall not be subjected to 
mechanical, chemical, vibrational or other damage as specified in ASME B31.3. 

Field welded joints shall conform to the requirements of the AWS WHB-2.9, 
ASME B31.3, and ASME BPVC SEC IX. 

Preheat and postheat treatment of welds shall be done in accordance with 
ASME BPVC SEC IX and ASME B31.3. 

Take all necessary precautions during installation of flexible pipe and 
hose including flushing and purging with water, steam, and compressed air 
to preclude bellows failure due to pipe line debris lodged in bellows. 
Installation shall conform to manufacturer's instructions. 

3.2 VALVES 

Provide valves in p1p1ng mains and all branches and at equipment where 
indicated and as specified. 

Provide valves to permit isolation of branch piping and each equipment item 
from the balance of the system. 

Riser and downcomer drains above piping shutoff valves in p1p1ng 2-1/2 
inches and larger shall be provided. Tap and fit shutoff valve body with a 
1/2-inch plugged globe valve. 

Valves unavoidably located in furred or other normally inaccessible places 
shall be provided with access panels adequately sized for the location and 
located so that concealed items may be serviced, maintained, or replaced. 

3.3 SUPPORTING ELEMENTS INSTALLATION 

Provide supporting elements in accordance with the referenced codes and 
standards. 

Support piping from building structure. No piping shall be supported from 
roof deck or from other pipe. 

Piping shall run parallel with the lines of the building. Space and 
install piping and components so that a threaded pipe fitting may be 
removed between adjacent pipes and so that there shall be no less than 1/2 
inch of clear space between the finished surface and other work and between 
the finished surface of parallel adjacent piping. Hangers on different 
adjacent service lines running parallel with each other shall be arranged 
to be in line with each other and parallel to the lines of the building. 

Install piping support elements at intervals specified hereinafter, at 
locations not more than 3 feet from the ends of each runout, and not over 1 
foot from each change in direction of piping. 
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Load rating for all pipe-hanger supports shall be based on insulated weight 
of lines filled with water and forces imposed. Deflection per span shall 
not exceed slope gradient of pipe. Supports shall be in accordance with 
the following minimum rod size and maximum allowable hanger spacing for 
specified pipe. For concentrated loads such as valves, the allowable span 
must be reduced proportionately: 

PIPE SIZE ROD SIZE STEEL PIPE COPPER PIPE 
INCHES INCHES FEET FEET 

1 and smaller 3/8 8 6 

1-1/4 to 1-1/2 3/8 10 8 

2 3/8 10 8 

2-1/2 to 3-1/2 1/2 12 12 

4 to 5 5/8 16 14 

6 3/4 16 16 

8 to 12 7/8 20 20 

14 to 18 1 20 20 

20 and over 1-1/4 20 20 

Provide vibration isolation supports where needed. Refer to Section 
23 05 48.00 40 VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT 
where A/C equipment and piping is installed. 

Vertical risers shall be supported independently of connected horizontal 
piping, whenever practicable, with fixed or spring supports at the base and 
at intervals to accommodate system range of thermal conditions. Risers 
shall be guided for lateral stability. For risers subject to expansion, 
provide only one rigid support at a point approximately one-third down from 
the top. Place clamps under fittings unless otherwise specified. Support 
carbon-steel pipe at each floor and at not more than 15-footintervals for 
pipe 2 inches and smaller and at not more than 20-footintervals for pipe 
2-1/2 inches and larger. 

3.4 ESCUTCHEONS 

Provide escutcheons at all penetrations of p~p~ng into finished areas. 
Where finished areas are separated by partitions through which piping 
passes, provide escutcheons on both sides of the partition. Where 
suspended ceilings are installed, provide plates at the underside only of 
such ceilings. For insulated pipes, the plates shall be large enough to 
fit around the insulation. Escutcheons· shall be chrome-plated in all 
occupied spaces and of size sufficient to effectively conceal openings in 
building construction. Firmly attach escutcheons with setscrews. 

3.5 DISINFECTION 

Flush piping with potable water until visible grease, dirt and other 
contaminants are removed (visual inspection) . 
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3.6 OPERATION AND MAINTENANCE 

Operation and Maintenance Manuals shall be consistent with manufacturer's 
standard brochures, schematics, printed instructions, general operating 

.procedures and safety precautions. Test data shall be clear and readily 
legible. 

3.7 PAINTING OF NEW EQUIPMENT 

New equipment painting shall be factory applied or shop applied, and shall 
be as specified herein, and provided under each individual sectio~. 

3.7.1 Factory Painting Systems 

Manufacturer's standard factory painting systems may be provided subject to 
certification that the factory painting system applied will withstand 125 
hours in a salt-spray fog test, except that equipment located outdoors 
shall withstand 500 hours in a salt-spray fog test. Salt-spray fog test 
shall be in accordance with ASTM B117, and for that test the acceptance 
criteria shall be as follows: immediately after completion of the test, 
the paint shall show no signs of blistering, wrinkling, or cracking, and no 
loss of adhesion; and the specimen shall show no signs of rust creepage 
beyond 0.125 inch on either side of the scratch mark. 

The film thickness of the factory painting system applied on the equipment 
shall not be less than the film thickness used on the test specimen. If 
manufacturer's standard factory painting system is being proposed for use 
on surfaces subject to temperatures above 120 degrees F, design the factory 
painting system for the temperature service. 

3.7.2 Shop Painting Systems for Metal Surfaces 

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces 
need not be painted. Apply coatings to clean dry surfaces. Clean the 
surfaces to remove dust, dirt, rust, oil and grease by wire brushing and 
solvent degreasing prior to application of paint, except metal surfaces 
subject to temperatures in excess of 120 degrees F shall be cleaned to bare 
metal. 

Where more than one coat of paint is specified, apply the second coat after 
the preceding coat is thoroughly dry. Lightly sand damaged painting and 
retouch before applying the succeeding coat. Color of finish coat shall be 
aluminum or light gray. 

a. Temperatures Less Than 120 Degrees F: Immediately after cleaning, 
the metal surfaces subject to temperatures less than 120 degrees F 
shall receive one coat of pretreatment primer applied to a m1n1mum 
dry film thickness of 0.3 mil, one coat of primer applied to a 
m1n1mum dry film thickness of. one mil; and two coats of enamel 
applied to a minimum dry film thickness of one mil per coat. 

b. Temperatures Between 120 and 400 Degrees F: Metal surfaces 
subject to temperatures between120 and 400 degrees F shall receive 
two coats of 400 degrees F heat-resisting enamel applied to a 
total minimum thickness of 2 mils. 

c. Temperatures Greater Than 400 Degrees F: Metal surfaces subject 
to temperatures greater than 400 degrees F shall receive two coats 
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of 600 degrees F heat-resisting paint applied to a total minimum 
dry film thickness of 2 mils. 

-- End of Section --
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SECTION 23 OS 48.00 40 

VIBRATION CONTROLS FOR HVAC PIPING AND EQUIPMENT 

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. 

ACOUSTICAL SOCIETY OF AMERICA (ASA) 

ASA S2. 71 (1983; R 2006) Guide to the Evaluation of 
Human Exposure to Vibration in Buildings 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE) 

ASHRAE HVAC APP IP HDBK (2007; Errata 2010) HVAC Applications 
Handbook, I-P Edition 

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB) 

NEBB PROCEDURAL STANDARDS 

1.2 GENERAL REQUIREMENTS 

(200S) Procedural Standards for TAB 
(Testing, Adjusting and Balancing) 
Environmental Systems 

Section 23 OS 1S COMMON PIPING FOR HVAC applies to work specified in this 
section to the extent applicable. 

All vibration-control apparatus must be the product of a single 
manufacturing source, where possible. Human exposure levels should be 
considered using ASA S2.71 and NEBB PROCEDURAL STANDARDS. 

Scheduled isolation mounting is in inches and is a minimum static 
deflection. 

Spans referred to in Part 2, "Vibration-Isolation Systems Application," 
must mean longest bay dimension. 

Determine exact mounting sizes and number of isolators by the isolator 
manufacturer based on equipment that will be installed. Check equipment 
revolutions per minute (rpm) and spring deflections to verify that 
resonance cannot occur. 

Five working days prior to commencement of installation, submit 
installation drawings for vibration isolator systems including equipment 
and performance requirements. 

Indicate within outline drawings for vibration isolator systems, overall 
physical features, dimensions, ratings, service requirements, and weights 
of equipment. 
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Within ten working days of Contract Award, submit equipment and performance 
data for vibration isolator systems including equipment base design; 
inertia-block mass relative to support equipment weight; spring loads and 
free, operating, and solid heights of spring; spring diameters; nonmetallic 
isolator loading and deflection; disturbing frequency; natural frequency of 
mounts; deflection of working member; and anticipated amount of physical 
movement at the reference points. 

Ensure data includes the following: 

a. Mountings 

b. Bases 

c. Isolators 

d. Floor-Mounted Piping 

e. Vertical Piping 

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 

Installation Drawings 

Outline Drawings 

SD-03 Product Data 

Equipment and Performance Data 

Isolators 

SD-06 Test Reports 

Type of Isolator 

Type of Base 

Allowable Deflection 

Measured Deflection 

PART 2 PRODUCTS 

2.1 TYPE OF VIBRATION-ISOLATION PROVISIONS 

Design for vibration isolation using ASHRAE HVAC APP IP HDBK, Chapter 37, 
as applicable to the following sections. 

Submit test reports for testing vibration isolation for each type of 
isolator and each type of base, and meet referenced standards contained 
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within this section. Include in test reports allowable deflection and 
measured deflection also meeting referenced standards within this section. 

2.1.1 Materials 

Rubber must be natural rubber. Elastomer must be chloroprene. Shore A 
durometer measurement of both materials and range between 40 and 60. 

Inorganic materials such as precompressed, high-density, fibrous glass 
encased in a resilient moisture-impervious membrane may be used in lieu of 
specified natural rubber and elastomers. Where this substitution is made, 
ensure specified deflections are modified by the manufacturing source to 
accommodate physical characteristics of inorganic materials and to provide 
equal or better vibration isolation. 

Ensure weather-exposed metal vibration-isolator parts are corrosion 
protected. Chloroprene coat springs. 

2.1.2 Mountings 

Provide the following mountings: 

2.1.3 

Type A: Composite pad, with 0.25-inch thick elastomer top and bottom 
layers, molded to contain a pattern with nonslip characteristics in all 
horizontal directions. Elastomer loading must not exceed 40 pounds per 
square inch (psi) . Minimum overall thickness must be 1 inch. Maximum 
deflections up to 0.25-inch are allowed. 

Bases 

Provide the following bases: 

Type U: Unit isolators without rails, structural-steel bases, or 
inertia blocks. 

2.2 VIBRATION-ISOLATION SYSTEMS APPLICATION 

Vibration isolation design per ASHRAE HVAC APP IP HDBK, Chapter 37. 

2.2.1 Medium- And High-Pressure AHU Locations 

Vibration-isolation provisions apply to floor-mounted Air Moving and 
Conditioning Association Classes B and C packaged central-station units. 

ON GRADE ON GRADE ON GRADE 
BASEMENT 20-FOOT 30-FOOT 40-FOOT 

TYPE BELOW-GRADE FLOOR-SPAN FLOOR-SPAN FLOOR-SPAN 
EQUIPMENT PROVISIONS* PROVISIONS* PROVISIONS* PROVISIONS* 

A-ll A-U-0.35 A-U-0.35 A-U-0.35 A-U-0.35 

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES 

2.3 PIPE AND DUCT VIBRATION ISOLATION 

Type G: Provide isolators with in-series contained steel springs and 
preformed fibrous-glass or chloroprene-elastomer elements for 
connecting to building-structure attachments. Load devices by 
supported system during operating conditions to produce a minimum 
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2.3.1 

spring and elastomer static deflection of 1 inch and 3/8 inch, 
respectively. 

Type J: Provide isolators with elastomers mounted on floor-supported 
columns or directly on the floor. Load devices by supported system 
during operating conditions to produce a minimum elastomer static 
deflection of 3/8 inch. 

Floor-Mounted Piping 

Type K: Provide isolators with springs mounted on floor-supported 
columns or directly on the floor. Load devices by supported system 
during operating conditions to produce a minimum spring static 
deflection of 1 inch. 

PART 3 EXECUTION 

3.1 INSTALLATION 

Install equipment in accordance with manufacturer's recommendations. 

3.2 TESTS AND REPORTS 

Ensure vibration-isolation devices are deflection tested. Submit test 
reports in accordance with paragraph entitled, "Submittal Procedures," 
substantiating that all equipment has been isolated as specified and that 
minimum specified deflections have been met. Make all measurements in the 
presence of the Contracting Officer. 

End of Section --
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SECTION 23 OS 93 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

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. 

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA) 

AMCA 203 (1990) Field Performance Measurements of 
Fan Systems 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE) 

ASHRAE 62.1 (2010; Errata 2011) Ventilation for 
Acceptable Indoor Air Quality 

ASSOCIATED AIR BALANCE COUNCIL (AABC) 

AABC MN-1 

AABC MN-4 

(2002; 6th ed) National Standards for 
Total System Balance 

(1996) Test and Balance Procedures 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA) 

RCBEA GUIDE (2004) NASA Reliability Centered Building 
and Equipment Acceptance Guide 

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB) 

NEBB MASV 

NEBB PROCEDURAL STANDARDS 

(2006) Procedural Standards for 
Measurements and Assessment of Sound and 
Vibration 

(2005) Procedural Standards for TAB 
(Testing, Adjusting and Balancing) 
Environmental Systems 

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

SMACNA 1780 

SMACNA 1858. 

(2002) HVAC Systems - Testing, Adjusting 
and Balancing, 3rd Edition 

(2004) HVAC Sound And Vibration Manual -
First Edition 
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

40 CFR 82 Protection of Stratospheric Ozone 

1.2 DEFINITIONS 

a. AABC: Associated Air Balance Council. 

b. COTR: Contracting Officer's Technical Representative. 

c. DALT: Duct air leakage test 

d. DALT'd: Duct air leakage tested 

e. HVAC: Heating, ventilating, and air conditioning; or heating, 
ventilating, and cooling. 

f. NEBB: National Environmental Balancing Bureau 

g. Out-of-tolerance data: Pertains only to field acceptance testing of 
Final DALT or TAB report. When applied to DALT work, this phase means 
"a leakage rate measured during DALT field acceptance testing which 
exceeds the leakage rate allowed by SMACNA Leak Test Manual for an 
indicated duct construction and sealant class.""a leakage rate measured 
during DALT field acceptance testing which exceeds the leakage rate 
allowed by Appendix D REQUIREMENTS FOR DUCT AIR LEAK TESTING." When 
applied to TAB work this phase means "a measurement taken during TAB 
field acceptance testing which does not fall within the range of plus 5 
to minus 5 percent of the original measurement reported on the TAB 
Report for a specific parameter." 

h. Season of maximum heating load: The time of year when the outdoor 
temperature at the project site remains within plus or minus 30 degrees 
Fahrenheit of the project site's winter outdoor design temperature, 
throughout the period of TAB data recording. 

i. Season of maximum cooling load: The time of year when the outdoor 
temperature at the project site remains within plus or minus 5 degrees 
Fahrenheit of the project site's summer outdoor design temperature, 
throughout the period of TAB data recording. 

j. Season 1, Season 2: Depending upon when the project HVAC is completed 
and ready for TAB, Season 1 is defined, thereby defining Season 2. 
Season 1 could be the season of maximum heating load, or the season of 
maximum cooling load. 

k. Sound measurements terminology: Defined in AABC MN-1, NEBB MASV, or 
SMACNA 1858 (TABB) . 

1. TAB: Testing, adjusting, and balancing (of HVAC systems). 

m. TAB'd: HVAC Testing/Adjusting/Balancing procedures performed. 

n. TAB Agency: TAB Firm 

o. TAB team field leader: TAB team field leader 

p. TAB team supervisor: TAB team engineer. 
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q. TAB team technicians: TAB team assistants. 

r. TABB: Testing Adjusting and Balancing Bureau. 

1.2 .1 Similar Terms 

In some instances, terminology differs between the Contract and the TAB 
Standard primarily because the intent of this Section is to use the 
industry standards specified, along with additional requirements listed 
herein to produce optimal results. 

The following table of similar terms is provided for clarification only. 
Contract requirements take precedent over the corresponding AABC, NEBB, or 
TABB requirements where differences exist. 

SIMILAR TERMS 

Contract Term AABC 
Term 

TAB Standard National Standards 
for 
Testing and Balancing 
Heating, Ventilating, 
and Air Conditioning 
Systems 

TAB Specialist TAB Engineer 

Systems 
Readiness 
Check 

Construction Phase 
Inspection 

1.3 WORK DESCRIPTION 

NEBB 
Term 

Procedural Standards 
for 
Testing, Adjusting 
and Balancing of 
Environmental Systems 

TAB Supervisor 

Field Readiness 
Check & Preliminary 
Field Procedures. 

TABB 
Term 

International 
Standards for 
Environmental 
Systems Balance 

TAB Supervisor 

Field 
Readiness 
Check & 
Prelim. 
Field 
Procedures 

The work includes testing, adjusting, and balancing (TAB) of new and 
existing heating, ventilating, and cooling (HVAC) air and water 
distribution systems including equipment and performance data, ducts, and 
piping which are located within, on, under, between, and adjacent to 
buildings, including records of existing conditions. 

Perform TAB in accordance with the requirements of the TAB procedural 
standard recommended by the TAB trade association that approved the TAB 
Firm's qualifications. Comply with requirements of AABC MN-1, 
NEBB PROCEDURAL STANDARDS, or SMACNA 1780 (TABB) as supplemented and 
modified by this specification section. All recommendations and suggested 
practices contained in the TAB procedural standards are considered 
mandatory. 

Conduct TAB of the indicated existing systems and equipment and submit the 
specified TAB reports for approval. Conduct TAB work in accordance with 
the requirements of this section. 

1.3 .1 Air Distribution Systems 

Test, adjust, and balance systems (TAB) in compliance with this section. 
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Obtain Contracting Officer's written approval before applying insulation to 
exterior of air distribution systems as specified under Section 23 07 00 
THERMAL INSULATION FOR MECHANICAL SYSTEMS. 

1. 3.2 Water Distribution Systems 

TAB systems in compliance with this section. Obtain Contracting Officer's 
written approval before applying insulation to water distribution systems 
as specified under Section 23 07 00 THERMAL INSULATION FOR MECHANICAL 
SYSTEMS. At Contractor's option and with Contracting Officer's written 
approval, the piping systems may be insulated before systems are TAB'd. 

Terminate piping insulation immediately adjacent to each flow control 
valve, automatic control valve, or device. Seal the ends of pipe 
insulation and the space between ends of pipe insulation and piping, with 
waterproof vapor barrier coating. 

After completion of work under this section, insulate the flow control 
valves and devices as specified under Section 23 07 00 THERMAL INSULATION 
FOR MECHANICAL SYSTEMS. 

1. 3.3 TAB SCHEMATIC DRAWINGS 

Show the following information on TAB Schematic Drawings: 

1. A unique number or mark for each piece of equipment or terminal. 

2. Air quantities and temperatures in air handling unit schedules. 

3. Water quantities and temperatures in thermal energy transfer equipment 
schedules. 

4. Water quantities and heads in pump schedules. 

5. Water flow measurement fittings and balancing fittings. 

The Testing, Adjusting, and Balancing (TAB) Specialist must review the 
Contract Plans and Specifications and advise the Contracting Officer of any 
deficiencies that would prevent the effective and accurate TAB of the 
system, including records of existing conditions, and systems readiness 
check. The TAB Specialist must provide a Design Review Report individually 
listing each deficiency and the corresponding proposed corrective action 
necessary for proper system operation. 

Submit three copies of the TAB Schematic Drawings and Report Forms to the 
Contracting Officer, no later than 21 days prior to the start of TAB field 
measurements. 

1.3 .4 Related Requirements 

Specific requirements relating to Reliability Centered Maintenance (RCM) 
principals and Predictive Testing and Inspection (PTI), by the construction 
contractor to detect latent manufacturing and installation defects must be 
followed as part of the Contractor's Quality Control program. Refer to the 
paragraph titled "Sustainability" for detailed requirements. 

1.4 SUBMITTALS 

Government approval is required for submittals with a "G" designation; 
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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 

Records of Existing Conditions; G 

TAB Firm; G 

Designation of TAB team assistants; G 

Designation of TAB team engineer or TAB Specialist; G 

Designation of TAB team field leader; G 

SD-02 Shop Drawings 

TAB Schematic Drawings and Report Forms; G 

SD-03 Product Data 

Equipment and Performance Data; G 

TAB Related HVAC Submittals; G 

A list of the TAB Related HVAC Submittals, no later than 7 days 
after the approval of the TAB team engineer and assistant. 

TAB Procedures; G 

Proposed procedures for TAB, submitted with the TAB Schematic 
Drawings and Report Forms. 

Calibration; G 

Systems Readiness Check; G 

TAB Execution; G 

TAB Verification; G 

SD-06 Test Reports 

TAB Work Execution Schedule; G 

TAB Procedures Summary; G 

Design review report; G 

TAB report; G 

SD-07 Certificates 

TAB Firm; G 

Independent TAB Agency and Personnel Qualifications; G 

TAB Submittal and Work Schedule; G 
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Pre-field TAB engineering report; G 

Advanced notice for TAB field work; G 
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Prerequisite HVAC Work Check Out List; G 

1.5 QUALITY ASSURANCE 

1.5.1 Independent TAB Agency and Personnel Qualifications 

To secure approval for the proposed agency, submit information certifying 
that the TAB agency is a first tier subcontractor who is not affiliated 
with any other company participating in work on this contract, including 
design, furnishing equipment, or construction. Further, submit the 
following; for the agency, to Contracting Officer for approval: 

a. Independent AABC or NEBB or TABB TAB agency: 

TAB agency: AABC registration number and expiration date of current 
certification; or NEBB certification number and expiration date of 
current certification; or TABB certification number and expiration 
date of current certification. 

TAB team supervisor: Name and copy of AABC or NEBB or TABB TAB 
supervisor certificate and expiration date of current 
certification. 

TAB team field leader: Name and documented evidence that the team 
field leader has satisfactorily performed full-time supervision of 
TAB work in the field for not less than 3 years immediately 
preceding this contract's bid opening date. 

TAB team field technicians: Names and documented evidence that each 
field technician has satisfactorily assisted a TAB team field 
leader in performance of TAB work in the field for not less than 
one year immediately preceding this contract's bid opening date. 

Current certificates: Registrations and certifications are current, 
and valid for the duration of this contract. Renew Certifications 
which expire prior to completion of the TAB work, in a timely 
manner so that there is no lapse in registration or 
certification. TAB agency or TAB team personnel without a current 
registration or current certification are not to perform TAB work 
on this contract. 

b. TAB Team Members: TAB team approved to accomplish work on this 
contract are full-time employees of the TAB agency. No other personnel 
is allowed to do TAB work on this contract. 

c. Replacement of TAB team members: Replacement of members may occur if 
each new member complies with the applicable personnel qualifications 
and each is approved by the Contracting Officer. 

1.5.2 TAB Standard 

Perform TAB in accordance with the requirements of the standard under which 
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the TAB Firm's qualifications are approved, i.e., AABC MN-1, 
NEBB PROCEDURAL STANDARDS, or SMACNA 1780 unless otherwise specified 
herein. All recommendations and suggested practices contained in the TAB 
Standard are considered mandatory. Use the provisions of the TAB Standard, 
including checklists, report forms, etc., as nearly as practical, to 
satisfy the Contract requirements. Use the TAB Standard for all aspects of 
TAB, including qualifications for the TAB Firm and Specialist and 
calibration of TAB instruments. Where the instrument manufacturer 
calibration recommendations are more stringent than those listed in the TAB 
Standard, adhere to the manufacturer's recommendations. 

All quality assurance provisions of the TAB Standard such as performance 
guarantees are part of this contract. For systems or system components not 
covered in the TAB Standard, TAB procedures must be developed by the TAB 
Specialist. Where new procedures, requirements, etc., applicable to the 
Contract requirements have been published or adopted by the body 
responsible for the TAB Standard used (AABC, NEBB, or TABB) , the 
requirements and recommendations contained in these procedures and 
requirements are considered mandatory, including the latest requirements of 
ASHRAE 62.1. 

1.5.3 Sustainability 

Contractor must submit the following as part of the Quality Control Plan 
for acceptance testing: 

a. List all test equipment to be used, including its manufacturer,model 
number, calibration date, and serial number. 

b. Certificates of test personnel qualifications and certifications. 
Provide certification of compliance with 40 CFR 82. 

c. Proof of equivalency if the contractor desires to substitute a test 
requirement. 

Perform the following PTI as an integral part of the TAB process per the 
most recent edition of the NASA RCBEA GUIDE: 

Fans: 
a. Vibration Analysis 
b. Balance Test and Measurement 
c. Alignment (laser preferred) 
d. Lubricating Oil Test 
e. Thermodynamic Performance Test 

Heat Exchangers (General): 
a. Hydrostatic Test 
b. Airborne Ultrasonic Test 
c. Thermodynamic Performance Test 
d. Infrared Thermography (optional) 

HVAC Ducts: 
a. Operational Test 

Piping Systems: 
a. Vibration Analysis 
b. Infrared Thermography 

Valves: 
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c. Thermodynamic Performance Test (optional) 
d. Infrared Thermography (optional) 

1.5.4 Qualifications 

1.5.4.1 TAB Firm 

The TAB Firm must be either a member of AABC or certified by the NEBB or 
the TABB and certified in all categories and functions where measurements 
or performance are specified on the plans and specifications. · 

Certification must be maintained for the entire duration of duties 
specified herein. If, for any reason, the firm loses subject certification 
during this period, the Contractor must immediately notify the Contracting 
Officer and submit another TAB Firm for approval. Any firm that has been 
the subject of disciplinary action by either the AABC, the NEBB, or the 
TABB within the five years preceding Contract Award is not be eligible to 
perform any duties related to the HVAC systems, including TAB. All work 
specified in this Section and in other related Sections to be performed by 
the TAB Firm will be considered invalid if the TAB Firm loses its 
certitication prior to Contract completion and must be performed by an 
approved successor. 

These TAB services are to assist the prime Contractor in performing the 
quality oversight for which it is responsible. The TAB Firm must be a 
prime subcontractor of the Contractor and be financially and corporately 
independent of the mechanical subcontractor, reporting directly to and paid 
by the Contractor. 

1.5.4.2 TAB Specialist 

The TAB Specialist must be either a member of AABC,an experienced 
technician of the Firm certified by the NEBB, or a Supervisor certified by 
the TABB. The certification must be maintained for the entire duration of 
duties specified herein. If, for any reason, the Specialist loses subject 
certification during this period, immediately notify the Contracting 
Officer and submit another TAB Specialist for approval. Any individual 
that has been the subject of disciplinary action by either the AABC, the 
NEBB, or the TABB within the five years preceding Contract Award is not 
eligible to perform any duties related to the HVAC systems, including TAB. 
All work specified in this Section and in other related Sections performed 
by the TAB Specialist will be considered invalid if the TAB Specialist 
loses its certification prior to Contract completion and must be performed 
by the approved successor. 

1.5.4.3 TAB Specialist Responsibilities 

TAB Specialist responsibilities include all TAB work specified herein and 
in related sections under his direct guidance. The TAB specialist is 
required to be onsite on a daily basis to direct TAB efforts. 

1.5.4.4 TAB Related HVAC Submittals 

The TAB Specialist must prepare a list of the submittals from the Contract 
Submittal Register that relate to the successful accomplishment of all HVAC 
TAB. Accompany the submittals identified on this list with a letter of 
approval signed and dated by the TAB Specialist when submitted to the 
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Government. Ensure that the location and details of ports, terminals, 
connections, etc., necessary to perform TAB are identified on the 
submittals. 

1. 5.5 Responsibilities 

The Contractor is responsible for ensuring compliance with the requirements 
of this section. The following delineation of specific work 
responsibilities is specified to facilitate TAB execution of the various 
work efforts by personnel from separate organizations. This breakdown of 
specific duties is specified to facilitate adherence to the schedule listed 
in paragraph entitled "TAB Submittal and Work Schedule." 

1.5.5.1 Contractor 

a. TAB personnel: Ensure that the TAB work is accomplished by a group 
meeting the requirements specified in paragraph entitled "TAB Personnel 
Qualification Requirements." 

b. Pre-TAB meeting: Attend the meeting with the TAB Supervisor, and 
ensure that a representative is present for the sheetmetal contractor, 
mechanical contractor, electrical contractor, and automatic temperature 
controls contractor. 

c. HVAC documentation: Furnish one complete set of the following 
HVAC-related documentation to the TAB agency: 

(1) Contract drawings and specifications 

(2) Approved submittal data for equipment 

(3) Construction work schedule 

(4) Up-to-date revisions and change orders for the previously listed 
items 

d. Submittal and work schedules: Ensure that the schedule for submittals 
and work required by this section and specified in paragraph entitled 
"TAB Submittal and Work Schedule," is met. 

e. Coordination of supporting personnel: 

Provide the technical personnel, such as factory representatives or 
HVAC controls installer required by the TAB field team to support the 
TAB field measurement work. 

Provide equipment mechanics to operate HVAC equipment and ductwork 
mechanics to provide the field designated test ports to enable TAB 
field team to accomplish the TAB field measurement work. Ensure these 
support personnel are present at the times required by the TAB team, 
and cause no delay in the TAB field work. 

Conversely, ensure that the HVAC controls installer has required 
support from the TAB team field leader to complete the controls check 
out. 

f. Deficiencies: Ensure that the TAB Agency supervisor submits all 
Design/Construction deficiency notifications directly to the 
Contracting officer within 3 days after the deficiency is encountered. 
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Further, ensure that all such notification submittals are complete 
with explanation, including documentation, detailing deficiencies. 

g. Prerequisite HVAC work: Complete check out and debugging of HVAC 
equipment, ducts, and controls prior to the TAB engineer arriving at 
the project site to begin the TAB work. Debugging includes searching 
for and eliminating malfunctioning elements in the HVAC system 
installations, and verifying all adjustable devices are functioning as 
designed. Include as prerequisite work items, the deficiencies pointed 
out by the TAB team supervisor in the design review report. 

h. Prior to the TAB field team's arrival, ensure completion of the 
applicable inspections and work items listed in the TAB team 
supervisor's pre-field engineering report. Do not allow the TAB team 
to commence TAB field work until all of the following are completed. 

(1) HVAC system installations are fully complete. 

(2) HVAC prerequisite checkout work lists specified in the paragraph 
"Pre-Field TAB Engineering Report" are completed, submitted, and 
approved. Ensure that the TAB Agency gets a copy of the approved 
prerequisite HVAC work checklist. 

(3) HVAC system filters are clean for TAB field work. 

i. Advance notice: Furnish to the Contracting Officer with advance 
written notice for the commencement of the TAB field work. 

j. Insulation work: Ensure that openings in duct and machinery insulation 
coverings for TAB test ports are marked, closed and sealed. 

1.5.5.2 TAB Agency 

Provide the services of a TAB team which complies with the requirements of 
paragraph entitled "Independent TAB Agency Personnel Qualifications". The 
work to be performed by the TAB agency is limited to testing, adjusting, 
and balancing of HVAC air and water systems to satisfy the requirements of 
this specification section. 

1.5.5.3 TAB Team Supervisor 

a. Overall management: Supervise and manage the overall TAB team work 
effort, including preliminary and technical TAB procedures and TAB team 
field work. 

b. Pre-TAB meeting: Attend meeting with Contractor. 

c. Design review report: Review project specifications and accompanying 
drawings to verify that the air systems and water systems are designed 
in such a way that the TAB engineer can accomplish the work in 
compliance with the requirements of this section. Verify the presence 
and location of permanently installed test ports and other devices 
needed, including gauge cocks, thermometer wells, flow control devices, 
circuit setters, balancing valves, and manual volume dampers. 

d. Support required: Specify the technical support personnel required 
from the Contractor other than the TAB agency; such as factory 
representatives for temperature controls or for complex equipment. 
Inform the Contractor in writing of the support personnel needed and 
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when they are needed. Furnish the notice as soon as the need is 
anticipated, either with the design review report, or the pre-field 
engineering report, the during the TAB field work. 

e. Pre-field engineering report: Utilizing the following HVAC-related 
documentation; contract drawings and specifications, approved submittal 
data for equipment, up-to-date revisions and change orders; prepare 
this report. 

f. Prerequisite HVAC work checklist: Ensure the Contractor gets a copy of 
this checklist at the same time as the pre-field engineering report is 
submitted. 

g. Technical Assistance for TAB Work: Provide immediate technical 
assistance to the TAB field team for the TAB work. 

(1) TAB field visit: Near the end of the TAB field work effort, visit 
the contract site to inspect the HVAC installation and the 
progress of the TAB field work. Conduct site visit full-time for 
a minimum of one 8 hour workday duration. Review the TAB final 
report data and certify the TAB final report. 

h. Certified TAB report: Certify the TAB report. This certification 
includes the following work: 

(1) Review: Review the TAB field data report. From this field 
report, prepare the certified TAB report. 

(2) Verification: Verify adherence, by the TAB field team, to the 
TAB plan prescribed by the pre-field engineering report and verify 
adherence to the procedures specified in this section. 

i. Design/Construction deficiencies: Within 3 working days after the TAB 
Agency has encountered any design or construction deficiencies, the TAB 
Supervisor must submit written notification directly to the Contracting 
Officer, with a separate copy to the Contractor, of all such 
deficiencies. Provide in this submittal a complete explanation, 
including supporting documentation, detailing deficiencies. Where 
deficiencies are encountered that are believed to adversely impact 
successful completion of TAB, the TAB Agency must issue notice and 
request direction in the notification submittal. 

j. TAB Field Check: The TAB team supervisor must attend and supervise TAB 
field check. 

1.5.5.4 TAB Team Field Leader 

a. Field manager: Manage, in the field, the accomplishment of the work 
specified in Part 3, "Execution." 

b. Full time: Be present at the contract site when TAB field work is 
being performed by the TAB team; ensure day-to-day TAB team work 
accomplishments are in compliance with this section. 

c. Prerequisite HVAC work: Do not bring the TAB team to the contract site 
until a copy of the prerequisite HVAC Checklist, with all work items 
certified by the Contractor to be working as designed, reaches the 
office of the TAB Agency. 

SECTION 23 05 93 

79K39149 

178 



SSPF - Replace Air Handling Units 

1.5.6 Test Reports 

1.5.6.1 Certified TAB Reports 

Submit: TAB Report in the following manner: 

79K39149 
Final Submittal Bid Package 1 

a. Report format: Submit the completed pre-field data forms approved in 
the pre-field TAB Engineering Report completed by TAB field team, 
reviewed and certified by the TAB supervisor. Bind the report with a 
waterproof front and back cover. Include a table of contents 
identifying by page number the location of each report. Report forms 
and report data must be typewritten. Handwritten report forms or 
report data are not acceptable. 

b. Temperatures: On each TAB report form reporting TAB work accomplished 
on HVAC th~rmal energy transfer equipment, include the indoor and 
outdoor dry bulb temperature range and indoor and outdoor wet bulb 
temperature range within which the TAB data was recorded. Include in 
the TAB report continuous time versus temperature recording data of wet 
and dry bulb temperatures for the rooms served by the affected Air 
Handling Units. 

(1) Measure and compile data on a continuous basis for the period in 
which TAB work affecting those rooms is being done. 

(2) Measure and record data only after the HVAC systems installations 
are complete, the systems fully balanced and the HVAC systems 
controls operating in fully automatic mode. 

(3) Data may be compiled using direct digital controls trend logging 
where available. Otherwise, temporarily install calibrated time 
versus temperature/humidity recorders for this purpose. The HVAC 
systems and controls must be fully operational a minimum of 24 
hours in advance of commencing data compilation. Include the 
specified data in the TAB Report. 

c. System Diagrams: Provide updated diagrams with final installed 
locations of all devices, any numbering changes, and actual test 
locations. Use a key numbering system on the diagram which identifies 
each outlet contained in the outlet airflow report sheets. 

d. Static Pressure Profiles: Report static pressure profiles for air duct 
systems. Report static pressure data for all supply, return, relief, 
exhaust and outside air ducts. Include the following in the static 
pressure report data, in addition to AABC/NEBB/TABB required data: 

(1) Report supply fan and exhaust fan inlet and discharge static 
pressures. 

(2) Report static pressure drop across chilled water coils and hot 
water coils installed in unit cabinetry or the system ductwork. 

(3) Report static pressure drop across outside air, return air, and 
supply air automatic control dampers, both proportional and 
two-position, installed in unit cabinetry. 

(4) Report static pressure drop across air filters or other pressure 
drop producing specialty items installed in unit cabinetry, or in 
the system ductwork. Examples of these specialty items are smoke 
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Do not report static pressure drop across duct fittings provided 
for the sole purpose of conveying air, such as elbows, 
transition~, offsets, plenums, manual dampers, and branch 
takes-offs. 

(5) Report static pressure drop across outside air and relief/exhaust 
air louvers. 

(6) Report static pressure readings of supply air, return air., 
exhaust/relief air, and outside air in duct at the point where 
these ducts connect to each air moving unit and also at the 
following locations: 

Main Duct: Take readings at four locations along the full length 
of the main duct, 25 percent, 50 percent, 75 percent, and 100 
percent of the total duct length. 

Floor Branch Mains: Take readings at floor branch mains served by 
a main duct vertical riser. 

Branch Main Ducts: Take readings at branch main ducts. 

e. Duct Traverses: Report duct traverses for main and branch main supply, 
return, exhaust, and outside air ducts. This includes all ducts, 
including those which lack 7 1/2 duct diameters upstream and 2 1/2 duct 
diameters downstream of straight duct unobstructed by duct 
fittings/offsets/elbows. The TAB Agency must evaluate and report 
findings on the duct traverses taken. Evaluate the suitability of the 
duct traverse measurement based on satisfying the qualifications for a 
pilot traverse plane as defined by AMCA 203, "Field Measurements", 
Section 8, paragraph 8.3, "Location of Traverse Plane." 

f. Instruments: List the types of instruments actually used to measure the 
tab data. Include in the listing each instrument's unique 
identification number, calibration date, and calibration expiration 
date. 

Instrumentation, used for taking wet bulb temperature readings must 
provide accuracy of plus or minus 5 percent at the measured face 
velocities. Submit instrument manufacturer's literature to document 
instrument accuracy performance is in compliance with that specified. 

g. Certification: Include the typed name of the TAB supervisor and the 
dated signature of the TAB supervisor. 

h. Performance Curves: The TAB Supervisor must include, in the TAB Reports, 
factory pump curves and fan curves for pumps and fans TAB'd on the job. 

i. Calibration Curves: The TAB Supervisor must include, in the TAB 
Reports, a factory calibration curve for installed flow control 
balancing valves, flow venturi's and flow orifices TAB'd on the job. 

1.6 PROJECT/SITE CONDITIONS 

1.6.1 TAB Services to Obtain Existing Conditions 

Conduct TAB of the indicated existing systems and equipment and submit the 
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specified TAB reports for approval. Conduct this TAB work in accordance 
with the requirements of this section. 

1.7 WARRANTY 

Furnish workmanship and performance warranty for the TAB system work 
performed for a period not less than 5 years from the date of Government 
acceptance of the work; issued directly to the Government. Include 
provisions that if within the warranty period the system shows evidence of 
major performance deterioration, or is significantly out of tolerance, 
resulting from defective TAB workmanship, the corrective repair or 
replacement of the defective materials and correction of the defective 
workmanship is the responsibility of the TAB firm. Perform corrective 
action that becomes necessary because of defective materials and 
workmanship while system TAB is under warranty 7 days after notification, 
unless additional time is approved by the Contracting Officer. Failure to 
perform repairs within the specified period of time constitutes grounds for 
having the corrective action and repairs performed by others and the cost 
billed to the TAB firm. The Contractor must also provide a 5 year 
contractor installation warranty. 

PART 2 PRODUCTS 

Not Used 

PART 3 EXECUTION 

3.1 WORK DESCRIPTIONS OF PARTICIPANTS 

Comply with requirements of this section. 

3.2 PRE-TAB MEETING 

Meet with the Contracting Officer's technical representative (COTR) and the 
designing engineer of the HVAC systems to develop a mutual understanding 
relative to the details of the TAB work requirements. Ensure that the TAB 
supervisor is present at this meeting. Requirements to be discussed 
include required submittals, work schedule, and field quality control. 

3.3 TAB PROCEDURES 

3.3.1 TAB Field Work 

Test, adjust, and balance the HVAC systems until measured flow rates (air 
and water flow) are within plus or minus 5 percent of the design flow rates 
as specified or indicated on the contract documents. 

That is, comply with the the requirements of AABC MN-1 and AABC MN-4, 
NEBB PROCEDURAL STANDARDS, NEBB MASV, or SMACNA 1780 (TABB) and SMACNA 1858 
(TABB),except as supplemented and modified by this section. 

Provide instruments and consumables required to accomplish the TAB work. 
Calibrate and maintain instruments in accordance with manufacturer's 
written procedures. 

Test, adjust, and balance the HVAC systems until measured flow rates (air 
and water flow) are within plus or minus 5 percent of the design flow rates 
as specified or indicated on the contract documents. Conduct TAB work, 
including measurement accuracy, and sound measurement work in conformance 
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with the AABC MN-1 and AABC MN-4, or NEBB TABES and NEBB MASV, or SMACNA 
1780 (used by TABB) and SMACNA 1858 sound measurement procedures, except 
as supplemented and modified by this section. 

3.3.2 Preliminary Procedures 

Use the approved pre-field engineering report as instructions and 
procedures for accomplishing TAB field work. TAB engineer is to locate, in 
the field, test ports required for testing. It is the responsibility of 
the sheet metal contractor to provide and install test ports as required by 
the TAB engineer. 

3.3.3 TAB Air Distribution Systems 

3.3.3.1 Units With Coils 

Report heating and cooling performance capacity tests for hot water and 
chilled water coils for the purpose of verifying that the coils meet the 
indicated design capacity. Submit the following data and calculations with 
the coil test reports: 

a. For air handlers, conduct capacity tests in accordance with AABC MN-4, 
procedure 3.5, "Coil Capacity Testing." 

Do not determine entering and leaving wet and dry bulb temperatures by 
single point measurement, but by the average of multiple readings in 
compliance with paragraph 3. s-s, "Procedures", (in subparagraph d.) of 
AABC MN-4, Procedure 3.5, "Coil Capacity Testing." 

Submit part-load coil performance data from the coil manufacturer 
converting test conditions to design conditions; use the data for the 
purpose of verifying that the coils meet the indicated design capacity 
in compliance with AABC MN-4, Procedure 3.5, "Coil Capacity Testing," 
paragraph 3.5.7, "Actual Capacity Vs. Design Capacity" (in subparagraph 
c.). 

3.3.3.2 Air Handling Units 

Air handling unit systems including fans (air handling unit fans and 
exhaust fans), coils, ducts, plenums, mixing boxes, and air distribution 
devices for supply air, return air, outside air, mixed air relief air, and 
makeup air. 

3.3.3.3 Makeup Air Units 

Makeup air unit systems including fans, coils, ducts, plenums, registers, 
diffusers, grilles, and louvers for supply air, return air, outside air, 
and mixed air. 

3.3.3.4 Exhaust Fans 

Exhaust fan systems including fans, ducts, plenums, grilles, and hoods for 
exhaust air. 

3.3.4 TAB Water Distribution Systems 

3.3.4.1 Chilled Water 

TAB chilled water distribution systems corresponding to the new Air 
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TAB heating hot water distribution systems corresponding to the new Air 
Handling Units. 

3.3.5 Workmanship 

Conduct TAB work on the HVAC systems until measured flow rates are within 
plus or minus 5 percent of the design flow rates as specified or indicated 
on the contract documents. This TAB work includes adjustment of balancing 
valves, balancing dampers, and sheaves. Further, this TAB work includes 
changing out fan sheaves and pump impellers if required to obtain air and 
water flow rates specified or indicated. If, with these adjustments and 
equipment changes, the specified or indicated design flow rates cannot be 
attained, contact the Contracting Officer for direction. 

3.3.6 Deficiencies 

Strive to meet the intent of this section to maximize the performance of 
the equipment as designed and installed. However, if deficiencies in 
equipment design or installation prevent TAB work from being accomplished 
within the range of design values specified in the paragraph entitled 
"Workmanship," provide written notice as soon as possible to the Contractor 
and the Contracting Officer describing the deficiency and recommended 
correction. 

Responsibility for correction of installation deficiencies is the 
Contractor's. If a deficiency is in equipment design, call the TAB team 
supervisor for technical assistance. Responsibility for reporting design 
deficiencies to Contractor is the TAB team supervisor's. 

3.3.7 TAB Reports 

After completion of the TAB field work, prepare the TAB field data for TAB 
supervisor's review and certification, using the reporting forms approved 
in the pre-field engineering report. Data required by those approved data 
report forms is to be furnished by the TAB team. Except as approved 
otherwise in writing by the Contracting Officer, the TAB work and thereby 
the TAB report is considered incomplete until the TAB work is accomplished 
to within the accuracy range specified in the paragraph entitled 
"Workmanship." 

Prepare the report neatly and legibly; the pre-final TAB report is the 
final TAB report minus the TAB supervisor's review and certification. 
Obtain, at the contract site, the TAB supervisor's review and certification 
of the TAB report. 

Verbally notify the COTR that the field check of the TAB report data can 
commence; give this verbal notice 48 hours in advance of field check 
commencement. Do not schedule field check of the TAB report until the 
specified workmanship requirements have been met or written approval of the 
deviations from the requirements have been received from the Contracting 
Officer. 
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3.3.8 Quality Assurance - COTR TAB Field Acceptance Testing 

3.3.8.1 TAB Field Acceptance Testing 

During the field acceptance testing, verify, in the presence of the COTR, 
random selections of data (water, air quantities, air motion, recorded in 
the TAB Report. Points and areas for field acceptance testing are to be 
selected by the COTR. Measurement and test procedures are the same as 
approved for TAB work for the TAB Report. 

Field acceptance testing includes verification of TAB Report data recorded 
for the following equipment groups: 

Group 1: All fans and air handling units (central stations). 

Group 2: 25 percent of the supply diffusers, registers, grilles 
associated with constant volume air handling units. 

Group 3: 25 percent of the return grilles, return registers, exhaust 
grilles and exhaust registers. 

Group 4: 25 percent of the supply fans, exhaust fans, and pumps. 

Further, if any data on the TAB Report for Groups 2 through 5 is found not 
to fall within the range of plus 5 to minus 5 percent of the TAB Report 
data, additional group data verification is required in the presence of the 
COTR. Verify TAB Report data for one additional piece of equipment in 
that group. Continue this additional group data verification until 
out-of-tolerance data ceases to be found. 

3.3.8.2 Additional COTR TAB Field Acceptance Testing 

If any of the acceptance testing measurements for a given equipment group 
is found not to fall within the range of plus 5 to minus 5 percent of the 
TAB Report data, terminate data verification for all affected data for that 
group. The affected data for the given group will be disapproved. Make 
the necessary corrections and prepare a revised TAB Report. Reschedule 
acceptance testing of the revised report data with the COTR. 
Further, if any data on the TAB Report for a given field acceptance test 
group is out-of-tolerance, then field test data for one additional field 
test group as specified herein. Continue this increase field test work 
until out-of-tolerance data ceases to to be found. This additional field 
testing is up and above the original 25 percent of the of reported data 
entries to be field tested. 

If there are no more similar field test groups from which to choose, 
additional field testing from another, but different, type of field testing 
group must be tested. 

3.3.8.3 Prerequisite for Approval 

Compliance with the field acceptance testing requirements of this section 
is a prerequisite for the final Contracting Officer approval of the TAB 
Report submitted. 

3.4 MARKING OF SETTINGS 

Upon the final TAB work approval, permanently mark the settings of HVAC 
adjustment devices including valves, gauges, splitters, and dampers so that 
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adjustment can be restored if disturbed at any time. Provide permanent 
markings clearly indicating the settings on the adjustment devices which 
result in the data reported on the submitted TAB report. 

3.5 MARKING OF TEST PORTS 

The TAB team is to permanently and legibly mark and identify the location 
points of the duct test ports. If the ducts have exterior insulation, make 
these markings on the exterior side of the duct insulation. Show the 
location of test ports on the as-built mechanical drawings with dimensions 
given where the test port is covered by exterior insulation. 

-- End of Section --
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SECTION 23 07 00 

THERMAL INSULATION FOR MECHANICAL SYSTEMS 

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. At the discretion of the Government, the 
manufacturer of any material supplied will be required to furnish test 
reports pertaining to any of the tests necessary to assure compliance with 
the standard or standards referenced in this specification. 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE) 

ASHRAE 90.1 - IP (2010) Energy Standard for Buildings 
Except Low-Rise Residential Buildings 

ASTM INTERNATIONAL (ASTM) 

ASTM A167 

ASTM A580/A580M 

ASTM B 209 

ASTM C 1136 

ASTM C 1290 

ASTM C 195 

ASTM C 449 

ASTM C 534/C 534M 

ASTM C 547 

(1999; R 2009) Standard Specification for 
Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip 

(2008) Standard Specification for 
Stainless Steel Wire 

(2007) Standard Specification for Aluminum 
and Aluminum-Alloy Sheet and Plate 

(2010) Standard Specification for 
Flexible, Low Permeance Vapor Retarders 
for Thermal Insulation 

(2006e1) Standard Specification for 
Flexible Fibrous Glass Blanket Insulation 
Used to Externally Insulate HVAC Ducts 

(2007) Standard Specification for Mineral 
Fiber Thermal Insulating Cement 

(2007) Standard Specification for Mineral 
Fiber Hydraulic-Setting Thermal Insulating 
and Finishing Cement 

(2008) Standard Specification for 
Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular 
Form 

(2007el) Standard Specification for 
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ASTM C 552 

ASTM C 553 

ASTM C 612 

ASTM C 647 

ASTM C 795 

ASTM C 920 

ASTM C 921 

ASTM D 882 

ASTM E 2231 

ASTM E 84 

ASTM E 96/E 96M 

FM GLOBAL (FM) 

FM APP GUIDE 
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Mineral Fiber Pipe Insulation 

(2007) Standard Specification for Cellular 
Glass Thermal Insulation 

(2008) Standard Specification for Mineral 
Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications 

(2010) Mineral Fiber Block and Board 
Thermal Insulation 

(2008) Properties and Tests of Mastics and 
Coating Finishes for Thermal Insulation 

(2008) Standard Specification for Thermal 
Insulation for Use in Contact with 
Austenitic Stainless Steel 

(2011) Standard Specification for 
Elastomeric Joint Sealants 

(2010) Standard Practice for Determining 
the Properties 'of Jacketing Materials for 
Thermal Insulation 

(2010) Tensile Properties of Thin Plastic 
Sheeting 

(2009) Specimen Preparation and Mounting 
of Pipe and Duct Insulation Materials to 
Assess Surface Burning Characteristics 

(2010b) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials 

(2010) Standard Test Methods for Water 
Vapor Transmission of Materials 

(updated on-line) Approval Guide 
http://www.approvalguide.com/ 

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO) 

ISO 2758 (2001) Paper - Determination of Bursting 
Strength 

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS) 

MSS SP-69 (2003) Pipe Hangers and Supports -
Selection and Application (ANSI Approved 
American National Standard) 
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MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA) 

MICA Insulation Stds (1999) National Commercial & Industrial 
Insulation Standards 

U.S. DEPARTMENT OF DEFENSE (DOD) 

MIL-A-24179 

MIL-A-3316 

(1969; Rev A; Am 2 1980; Notice 1 1987) 
Adhesive, Flexible Unicellular-Plastic 
Thermal Insulation 

(1987; Rev C; Am 2 1990) Adhesives, 
Fire-Resistant, Thermal Insulation 

UNDERWRITERS LABORATORIES (UL) 

UL 723 

UL 94 

1.2 SYSTEM DESCRIPTION 

1.2.1 General 

(2008; Reprint Sep 2010) Test for Surface 
Burning Characteristics of Building 
Materials 

(1996; R 2003; R 2006; R 2009; R 2010; R 
2010) Standard for Tests for Flammability 
of Plastic Materials for Parts in Devices 
and Appliances 

Provide field-applied insulation and accessories on mechanical systems as 
specified herein; factory-applied insulation is specified under the piping, 
duct or equipment to be insulated. Field applied insulation materials 
required for use on Government-furnished items as listed in the SPECIAL 
CONTRACT REQUIREMENTS shall be furnished and installed by the Contractor. 

1.2 .2 Surface Burning Characteristics 

Unless otherwise specified, insulation shall have a maximum flame spread 
index of 25 and a maximum smoke developed index of 50 when tested in 
accordance with ASTM E 84. Flame spread, and smoke developed indexes, 
shall be determined by ASTM E 84 or UL 723. Insulation shall be tested in 
the same density and installed thickness as the material to be used in the 
actual construction. Test specimens shall be prepared and mounted 
according to ASTM E 2231. Insulation materials located exterior to the 
building perimeter are not required to be fire rated. 

1.2 .3 Recycled Materials 

Provide thermal insulation containing recycled materials to the extent 
practicable, provided that the materials meets all other requirements of 
this section. The minimum recycled mat"erial content of the following 
insulation are: 

Fiberglass - 20-25 percent glass cullet by weight 
Rigid Foam - 9 percent recovered material 

1.3 SUBMITTALS 

Government approval is required for submittals with a "G" designation; 
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submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES: 

Submit the three SD types, SD-02 Shop Drawings, SD-03 Product Data, and 
SD-08 Manufacturer's Instructions at the same time for each system. 

SD-02 Shop Drawings 

Pipe Insulation Systems and Associated Accessories 
Duct Insulation Systems and Associated Accessories 
Equipment Insulation Systems and Associated Accessories 

SD-03 Product Data 

Pipe Insulation Systems; G 
Duct Insulation Systems; G 
Equipment Insulation Systems; G 

SD-08 Manufacturer's Instructions 

Pipe Insulation Systems 
Duct Insulation Systems 
Equipment Insulation Systems 

Submit a booklet containing manufacturer's published installation 
instructions for the insulation systems. The instructions must be 
copyrighted, have an identifying or publication number, and shall 
have been published prior to the issuance date of this 
solicitation. 

1.4 QUALITY ASSURANCE 

1.4.1 Installer Qualification 

Qualified installers shall have successfully completed three or more 
similar type jobs within the last 5 years. 

1.5 DELIVERY, STORAGE, AND HANDLING 

Materials shall be delivered in the manufacturer's unopened containers. 
Materials delivered and placed in storage shall be provided with protection 
from weather, humidity, dirt, dust and other contaminants. The Contracting 
Officer may reject insulation material and supplies that become dirty, 
dusty, wet, or contaminated by some other means. Packages or standard 
containers of insulation, jacket material, cements, adhesives, and coatings 
delivered for use, and samples required for approval shall have 
manufacturer's stamp or label attached giving the name of the manufacturer 
and brand, and a description of the material. Insulation packages and 
containers shall be asbestos free. 

PART 2 PRODUCTS 

2.1 STANDARD PRODUCTS 

Provide materials which are the standard products of manufacturers 
regularly engaged in the manufacture of such products and that essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening. Provide field-applied insulation for heating, 
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ventilating, and cooling (HVAC) air distribution systems and piping systems 
which are located within, on, under, and adjacent to buildings; and for 
plumbing systems. Insulation shall be CFC and HCFC free. 

2.2 MATERIALS 

Provide insulation that meets or exceed the requirements of ASHRAE 90.1 - IP. 
Insulation exterior shall be cleanable, grease resistant, non-flaking and 
non-peeling. Materials shall be compatible and shall not contribute to 
corrosion, soften, or.otherwise attack surfaces to which applied in either 
wet or dry state. Materials to be used on stainless steel surfaqes shall 
meet ASTM C 795 requirements. Calcium silicate shall not be used on 
chilled or cold water systems. Materials shall be asbestos free and 
conform to the following:Flexible Elastomeric: Closed-cell, foam- or 
expanded-rubber materials containing anti-microbial additive. Comply with 
ASTM C 534/C S34M, Type I, Grade 1, for tubular materials and Type II, 
Grade 1, for sheet materials. Provide product recognized under UL 94 and 
listed in FM APP GUIDE. 

2.2.1 Adhesives 

2.2.1.1 Mineral Fiber Insulation Cement 

Cement shall be in accordance with ASTM C 19S. 

2.2.1.2 Lagging Adhesive 

Lagging is the material used for thermal insulation, especially around a 
cylindrical object. This may include the insulation as well as the 
cloth/material covering the insulation. Lagging adhesives shall be 
nonflammable and fire-resistant and shall have a maximum flame spread index 
of 2S and a maximum smoke developed index of SO when tested in accordance 
with ASTM E 84. Adhesive shall be MIL-A-3316, Class 1, pigmented white and 
be suitable for bonding fibrous glass cloth to faced and unfaced fibrous 
glass insulation board; for bonding cotton brattice cloth to faced and 
unfaced fibrous glass insulation board; for sealing edges of and bonding 
glass tape to joints of fibrous glass board; for bonding lagging cloth to 
thermal insulation; or Class 2 for attaching fibrous glass insulation to 
metal surfaces. Lagging adhesives shall be applied in strict accordance 
with the manufacturer's recommendations for pipe and duct insulation. 

2.2.2 Contact Adhesive 

Adhesives may be any of, but not limited to, the neoprene based, rubber 
based, or elastomeric type that have a maximum flame spread index of 2S and 
a maximum smoke developed index of SO when tested in accordance with 
ASTM E 84. The adhesive shall not adversely affect, initially or in 
service, the insulation to which it is applied, nor shall it cause any 
corrosive effect on metal to which it is applied. Any solvent dispersing 
medium or volatile component of the adhesive shall have no objectionable 
odor and shall not contain any benzene or carbon tetrachloride. The dried 
adhesive shall not emit nauseous, irritating, or toxic volatile matters or 
aerosols when the adhesive is heated to any temperature up to 212 degrees F. 
The dried adhesive shall be nonflammable and fire resistant. Natural 
cross-ventilation, local (mechanical) pickup, and/or general area 
(mechanical) ventilation shall be used to prevent an accumulation of 
solvent vapors, keeping in mind the ventilation pattern must remove any 
heavier-than-air solvent vapors from lower levels of the workspaces. 
Gloves and spectacle-type safety glasses are recommended in accordance with 
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safe installation practices. Flexible Elastomeric and Polyolefin Adhesive: 
Comply with MIL-A-24179, Type II, Class I. Provide product recognized under 
UL 94 and listed in FM APP GUIDE. 

2.2.3 Caulking 

ASTM C 920, Type S, Grade NS, Class 2S, Use A. 

2.2.4 Corner Angles 

2.2.4.1 General 

Nominal 0.016 inch aluminum 1 by 1 inch with factory applied kraft 
backing. Aluminum shall be ASTM B 209, Alloy 3003, 310S, or SOOS. 

2.2.4.2 Fittings 

Fabricated Fittings are the prefabricated fittings for flexible elastomeric 
pipe insulation systems. Together with the flexible elastomeric tubes, 
they provide complete system integrity for retarding heat gain and 
controlling condensation drip from chilled-water and refrigeration systems. 
Flexible elastomeric, fabricated fittings provide thermal protection (0.2S 
k) and condensation resistance (O.OS Water Vapor Transmission factor). 

2.2.S Finishing Cement 

ASTM C 449: Mineral fiber hydraulic-setting thermal insulating and 
finishing cement. All cements that may come in contact with Austenitic 
stainless steel must comply with ASTM C 79S. 

2.2.6 Fibrous Glass Cloth and Glass Tape 

Fibrous glass cloth, with 20X20 maximum mesh size, and glass tape shall 
have maximum flame spread index of 2S and a maximum smoke developed index 
of SO when tested in accordance with ASTM E 84. Tape shall be 4 inch wide 
rolls. Class 3 tape shall be 4.S ounces/square yard. Elastomeric Foam 
Tape: Black vapor-retarder foam tape with acrylic adhesive containing an 
anti-microbial additive. 

2.2.7 Staples 

Outward clinching type monel, ASTM A167, Type 304 or 316 stainless steel. 

2.2.8 Jackets 

2.2.8.1 Polyvinyl Chloride (PVC) Jackets 

Polyvinyl chloride (PVC) jacket and fitting covers shall have high impact 
strength, UV resistant rating or treatment and moderate chemical resistance 
with minimum thickness 0.030 inch. 

2.2.9 Vapor Retarder Required 

ASTM C 921, Type I, minimum puncture resistance SO Beach units on all 
surfaces except concealed ductwork, where a minimum puncture resistance of 
2S Beach units is acceptable. Minimum tensile strength, 3S pounds/inch 
width. ASTM C 921, Type II, minimum puncture resistance 2S Beach units, 
tensile strength minimum 20 pounds/inch width. Jackets used on insulation 
exposed in finished areas shall have white finish suitable for painting 
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without sizing. Based on the application, insulation materials that 
require factory applied jackets are mineral fiber, cellular glass, 
polyisocyanurate, and phenolic foam. Insulation materials that do not 
require jacketing are flexible elastomerics. All non-metallic jackets 
shall have a maximum flame spread index of 2S and a maximum smoke developed 
index of SO when tested in accordance with ASTM E 84. 

2.2.9.1 White Vapor Retarder All Service Jacket {ASJ) 

Standard reinforced fire retardant jacket for use on hot/cold pipes, ducts, 
or equipment. Vapor retarder jackets used on insulation exposed in 
finished areas shall have white finish suitable for painting without sizing. 

2.2.9.2 Vapor Retarder/Vapor Barrier Mastic Coatings 

a. The vapor barrier shall be self adhesive {minimum 2 mils adhesive, 
3 mils embossed) greater than 3 plies standard grade, silver, white, 
black and embossed white jacket for use on hot/cold pipes. Less than 
0.02 permeability when tested in accordance with ASTM E 96/E 96M. 
Meeting UL 723 or ASTM E 84 flame and smoke requirements; UV resistant. 

b. The vapor retarder coating shall be fire and water resistant and 
appropriately selected for either outdoor or indoor service. Color· 
shall be white. The water vapor permeance of the compound shall be 
determined according to procedure B of ASTM E 96/E 96M utilizing 
apparatus described in ASTM E 96/E 96M. The coating shall be a 
nonflammable, fire resistant type. All other application and service 
properties shall be in accordance with ASTM C 647. 

2.2.9.3 Laminated Film Vapor Retarder 

ASTM C 1136, Type I, maximum moisture vapor transmission 0.02 perms, 
minimum puncture resistance SO Beach units on all surfaces except concealed 
ductwork, where Type II, maximum moisture vapor transmission 0.02 perms, a 
minimum puncture resistance of 2S Beach units is acceptable. Vapor 
retarder shall have a maximum flame spread index of 2S and a maximum smoke 
developed index of 50 when tested in accordance with ASTM E 84. Flexible 
Elastomeric exterior foam with factory applied UV Jacket. Construction of 
laminate designed to provide UV resistance, high puncture, tear resistance 
and excellent WVT. 

2.2.9.4 Polyvinylidene Chloride {PVDC) Film Vapor Retarder 

The PVDC film vapor retarder shall have a maximum moisture vapor 
transmission of 0.02 perms, minimum puncture resistance of 1SO Beach units, 
a minimum tensile strength in any direction of 30 lb/inch when tested in 
accordance with ASTM D 882, and a maximum flame spread index of 2S and a 
maximum smoke developed index of SO when tested in accordance with ASTM E 84. 

2.2.9.S Polyvinylidene Chloride Vapor Retarder Adhesive Tape 

Requirements must meet the same as specified for Laminated Film Vapor 
Retarder above. 

2.2.9.6 Vapor Barrier 

The vapor barrier shall be greater than 3 ply self adhesive laminate -white 
vapor barrier jacket- superior performance {less than 0.0000 permeability 
when tested in accordance with ASTM E 96/E 96M) . Vapor barrier shall meet 
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UL 723 or ASTM E 84 2S flame and SO smoke requirements; and UV resistant. 
Minimum burst strength 18S psi in accordance with ISO 27S8. Tensile 
strength 68 lb/inch width (PSTC-1000) . Tape shall be as specified for 
laminated film vapor barrier above. 

2.2.10 Vapor Retarder Not Required 

ASTM C 921, Type II, Class D, minimum puncture resistance SO Beach units on 
all surfaces except ductwork, where Type IV, maximum moisture vapor 
transmission 0.10, a minimum puncture resistance of 2S Beach units is 
acceptable. Jacket shall have a maximum flame spread index of 2S and a 
maximum smoke developed index of SO when tested in accordance with ASTM E 84. 

2.2.11 Wire 

Soft annealed ASTM AS80/AS80M Type 302, 304 or 316 stainless steel, 16 or 
18 gauge. 

2.2.12 Insulation Bands 

Insulation bands shall be 1/2 inch wide; 26 gauge stainless steel. 

2.2.13 Sealants 

Sealants shall be chosen from the butyl polymer type, the styrene-butadiene 
rubber type, or the butyl type of sealants. Sealants shall have a maximum 
moisture vapor transmission of 0.02 perms, and a maximum flame spread index 
of 2S and a maximum smoke developed index of SO when tested in accordance 
with ASTM E 84. 

2.3 PIPE INSULATION SYSTEMS 

Insulation materials shall conform to Table 1. Insulation thickness shall 
be as listed in Table 2 and meet or exceed the requirements of 
ASHRAE 90.1 - IP. Comply with EPA requirements in accordance with Section 
01 62 3S RECYCLED / RECOVERED MATERIALS. Pipe insulation materials shall 
be limited to those listed herein and shall meet the following requirements: 

2.3.1 Aboveground Cold Pipeline -30 to 60 deg. F) 

Insulation for outdoor, indoor, exposed or concealed applications, shall be 
as follows: 

2.3.2 

a. Cellular Glass: ASTM C SS2, Type II, and Type III. Supply the 
insulation with manufacturer's recommended factory-applied jacket/vapor 
barrier. 

b. Flexible Elastomeric Cellular Insulation: ASTM C S34/C S34M, Grade 
1, Type I or II. Type II shall have vapor retarder/vapor barrier skin 
on one or both sides of the insulation. 

Aboveground Hot Pipeline (Above 60 deg. F) 

Insulation for outdoor, indoor, exposed or concealed applications shall 
meet the following requirements. Supply the insulation with manufacturer's 
recommended factory-applied jacket/vapor barrier. 

a. Mineral Fiber: ASTM C S47, Types I, II or III, supply the 
insulation with manufacturer's recommended factory-applied jacket. 
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Provide factory-applied foam insulation with insulation manufacturer's 
standard reinforced fire-retardant vapor barrier, with identification of 
installed thermal resistance (R) value and out-of-package R value. 

2.4.1.1 Rigid Insulation 

Rigid mineral fiber in accordance with ASTM C 612, Class 2 (maximum surface 
temperature 400 degrees F), 3 pcf average, 1-1/2 inch thick, Type IA, IB, 
II, III, and IV. 

2.4.1.2 Blanket Insulation 

Blanket flexible mineral fiber insulation conforming to ASTM C 553, Type 1, 
Class B-3, 3/4 pcf nominal, 2.0 inches thick or Type II up to 250 degrees 
F. Also ASTM C 1290 Type III may be used. 

2.4.2 Duct Insulation Jackets 

2.4.2.1 All-Purpose Jacket 

Provide insulation with insulation manufacturer's standard reinforced 
fire-retardant jacket with or without integral vapor barrier as required by 
the service. In exposed locations, provide jacket with a white surface 
suitable for field painting. 

2.5 EQUIPMENT INSULATION SYSTEMS 

Insulate equipment and accessories as specified in Tables 4 and 5. In 
outside or unconditioned locations, provide insulation 1/2 inch thicker 
than specified. Increase the specified insulation thickness for equipment 
where necessary to equal the thickness of angles or other structural 
members to make a smooth, exterior surface. 

PART 3 EXECUTION 

3.1 APPLICATION - GENERAL 

Insulation shall only be applied to unheated and uncooled piping and 
equipment. Flexible elastomeric cellular insulation shall not be 
compressed at joists, studs, columns, ducts, hangers, etc. The insulation 
shall not pull apart after a one hour period; any insulation found to pull 
apart after one hour, shall be replaced. 

3.1.1 Installation 

Except as otherwise specified, material shall be installed in accordance 
with the manufacturer's written instructions. Insulation materials shall 
not be applied until tests specified in other sections of this 
specification are completed. Material such as rust, scale, dirt and 
moisture shall be removed from surfaces to receive insulation. Insulation 
shall be kept clean and dry. Insulation shall not be removed from its 
shipping containers until the day it is ready to use and shall be returned 
to like containers or equally protected from dirt and moisture at the end 
of each workday. Insulation that becomes dirty shall be thoroughly cleaned 
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prior to use. If insulation becomes wet or if cleaning does not restore 
the surfaces to like new condition, the insulation will be rejected, and 
shall be immediately removed from the jobsite. Joints shall be staggered 
on multi layer insulation. Mineral fiber thermal insulating cement shall 
be mixed with demineralized water when used on stainless steel surfaces. 
Insulation, jacketing and accessories shall be installed in accordance with 
MICA Insulation Stds plates except where modified herein or on the drawings. 

3.1.2 Installation of Flexible Elastomeric Cellular Insulation 

Flexible elastomeric cellular insulation shall be installed with seams and 
joints sealed with rubberized contact adhesive. Flexible elastomeric 
cellular insulation shall not be used on surfaces greater than 220 degrees F. 
Seams shall be staggered when applying multiple layers of insulation. 
Insulation exposed to weather and not shown to have jacketing shall be 
protected with two coats of UV resistant finish or PVC or metal jacketing 
as recommended by the manufacturer after the adhesive is dry and cured. A 
brush coating of adhesive shall be applied to both butt ends to be joined 
and to both slit surfaces to be sealed. The adhesive shall be allowed to 
set until dry to touch but tacky under slight pressure before joining the 
surfaces. Insulation seals at seams and joints shall not be capable of 
being pulled apart one hour after application. Insulation that can be 
pulled apart one hour after installation shall be replaced. 

3.1.3 Welding 

No welding shall be done on piping, duct or equipment without written 
approval of the Contracting Officer. The capacitor discharge welding 
process may be used for securing metal fasteners to duct. 

3.1.4 Pipes/Ducts/Equipment which Require Insulation 

Insulation is required on all pipes, ducts, or equipment, except for 
omitted items, as specified. 

3.2 PIPE INSULATION SYSTEMS INSTALLATION 

3.2.1 Pipe Insulation 

3.2.1.1 General 

Pipe insulation shall be installed on aboveground hot and cold pipeline 
systems as specified below to form a continuous thermal retarder/barrier, 
including straight runs, fittings and appurtenances unless specified 
otherwise. Installation shall be with full length units of insulation and 
using a single cut piece to complete a run. Cut pieces or scraps abutting 
each other shall not be used. 

3.2.1.2 Pipes Passing Through Hangers 

a. Insulation, whether hot or cold application, shall be continuous 
through hangers. All horizontal pipes 2 inches and smaller shall be 
supported on hangers with the addition of a Type 40 protection shield 
to protect the insulation in accordance with MSS SP-69. Whenever 
insulation shows signs of being compressed, or when the insulation or 
jacket shows visible signs of distortion at or near the support shield, 
insulation inserts as specified below for piping larger than 2 inches 
shall be installed, or factory insulated hangers (designed with a load 
bearing core) can be used. 
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b. Horizontal pipes larger than 2 inches at 60 degrees F and above 
shall be supported on hangers in accordance with MSS SP-69. 

c. Horizontal pipes larger than 2 inches and below 60 degrees F shall 
be supported on hangers with the addition of a Type 40 protection 
shield in accordance with MSS SP-69. An insulation insert of cellular 
glass or prefabricated insulation pipe hangers shall be installed above 
each shield. The insert shall cover not less than the bottom 
180-degree arc of the pipe. Inserts shall be the same thickness as the 
insulation, and shall extend 2 inches on each end beyond the protection 
shield. When insulation inserts are required in accordance with the 
above, and the insulation thickness is less than 1 inch, wooden or cork 
dowels or blocks may be installed between the pipe and the shield to 
prevent the weight of the pipe from crushing the insulation, as an 
option to installing insulation inserts. The insulation jacket shall 
be continuous over the wooden dowel, wooden block, or insulation insert. 

d. Vertical pipes shall be supported with either Type 8 or Type 42 
riser clamps with the addition of two Type 40 protection shields in 
accordance with MSS SP-69 covering the 360-degree arc of the 
insulation. An insulation insert of cellular glass shall be installed 
between each shield and the pipe. The insert shall cover the 
360-degree arc of the pipe. Inserts shall be the same thickness as the 
insulation, and shall extend 2 inches on each end beyond the protection 
shield. When insulation inserts are required in accordance with the 
above, and the insulation thickness is less than 1 inch, wooden or cork 
dowels or blocks may be installed between the pipe and the shield to 
prevent the hanger from crushing the insulation, as an option instead 
of installing insulation inserts. The insulation jacket shall be 
continuous over the wooden dowel, wooden block, or insulation insert. 
The vertical weight of the pipe shall be supported with hangers located 
in a horizontal section of the pipe. When the pipe riser is longer than 

30 feet, the weight of the pipe shall be additionally supported with 
hangers in the vertical run of the pipe that are directly clamped to 
the pipe, penetrating the pipe insulation. These hangers shall be 
insulated and the insulation jacket sealed as indicated herein for 
anchors in a similar service. 

e. Inserts shall be covered with a jacket material of the same 
appearance and quality as the adjoining pipe insulation jacket, shall 
overlap the adjoining pipe jacket 1-1/2 inches, and shall be sealed as 
required for the pipe jacket. The jacket material ~sed to cover 
inserts in flexible elastomeric cellular insulation shall conform to 
ASTM C 1136, Type 1, and is allowed to be of a different material than 
the adjoining insulation material. 

3.2.1.3 Flexible Elastomeric Cellular Pipe Insulation 

Flexible elastomeric cellular pipe insulation shall be tubular form for 
pipe sizes 6 inches and less. Grade 1,· Type II sheet insulation used on 
pipes larger than 6 inches shall not be stretched around the pipe. On 
pipes larger than 12 inches, the insulation shall be adhered directly to 
the pipe on the lower 1/3 of the pipe. Seams shall be staggered when 
applying multiple layers of insulation. Sweat fittings shall be insulated 
with miter-cut pieces the same size as on adjacent piping. Screwed 
fittings shall be insulated with sleeved fitting covers fabricated from 
miter-cut pieces and shall be overlapped and sealed to the adjacent pipe 
insulation. 
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3.2.1.4 Pipes in high abuse areas. 

In high abuse areas such as mechanical rooms, welded PVC, stainless steel, 
aluminum or flexible laminate cladding (comprised of elastomeric, plastic 
or metal foil laminate) laminated self-adhesive (minimum 2 mils adhesive, 
3 mils embossed) vapor barrier/weatherproofing jacket, - less than 0.0000 
permeability; (greater than 3 ply, standard grade, silver, white, black_and 
embossed) aluminum jackets shall be utilized. Pipe insulation to the 6 foot 
level shall be protected. 

3.2.1.5 Pipe Insulation Material and Thickness 

TABLE 1 
Insulation Material For Piping (°F) 

Service Material Spec-Type-Class Vapor Retard/ 
Vapor Barr'r 
Required 

Chilled Water 
(Supply & 

Return, Piping, 
40°F nominal) 

Cellular Glass ASTM C 552 II 
Flex Elast Cell'r ASTM C 534/C 534M I 

Heating Hot Mineral Fiber ASTM C 547 I 
Water Supply & 
Return, 

(Max 250°F) 

Cold Domestic 
Water Piping, 
Makeup Water Flex Elast Cell'r ASTM C 534/C 534M I 

Hot Domestic 
Water Supply & 
Recirculating Flex Elast Cell'r ASTM C 534/C 534M I 
Piping (Max. 
200°F) 

Condensate 
Drain Located 
Inside Bldg. Flex Elast Cell'r ASTM C 534/C 534M I 

TABLE 2 

2 

1 

Piping Insulation Thickness (inch and °F) 

No 
No 

Yes 

No 

No 

No 

Tube And Pipe Size (Inches) 

Service Material <1 1- <1.5 

Chilled Water Cellular Glass 1.5 1.5 
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TABLE 2 
Piping Insulation Thickness 

Service Material 

{Supply & 
Return 
Piping) {40°F 
Nominal) 

Heating Hot Water Mineral Fiber 
Supply & Return, 
{Max. 250°F) 

Cold Domestic 
Water Piping, Flex Elas Cell'r 
Makeup Water 

Hot Domestic 
Water Supply and 
Recirculating Flex Elas Cell'r 
Piping (Max 200°F) 

Condensate 
Drain Located Flex Elas Cell'r 
Inside Bldg. 

3.2.2 Aboveground Cold Pipelines 

<1 1-

1.5 

1 

1 

1 

79K39149 
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{inch and °F) 

Tube And Pipe Size {Inches) 

<1.5 1. 5- <4 4- <8 >Or = 

to 8 

1.5 2 2 2 

1 1 N/A N/A 

1 1 N/A N/A 

1 1 N/A N/A 

The following cold pipelines for minus 30 to plus 60 degrees F, shall be 
insulated in accordance with Table 2 except those piping listed in 
subparagraph Pipe Insulation in PART 3 as to be omitted. This includes but 
is not limited to the following: 

a. Domestic cold water. 
, 

b. Make-up water. 

c. Chilled water. 

d. Condensate drains. 

e. Exposed lavatory drains and domestic water lines serving plumbing 
fixtures for handicap persons. 

3.2.2.1 Insulation Material and Thickness 

Insulation thickness for cold pipelines shall be determined using Table 2. 

3.2.2.2 Factory or Field applied Jacket 

Insulation shall be covered with a factory applied vapor retarder 
jacket/vapor barrier or field applied seal welded PVC jacket or greater 
than 3 ply laminated self-adhesive {minimum 2 mils adhesive, 3 mils 
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embossed) vapor barrier/weatherproofing jacket - less than 0.0000 
permeability, standard grade, sliver, white, black and embossed for use 
with Mineral Fiber, and Cellular Glass, Insulated Pipe. Insulation inside 
the building, to be protected with an aluminum jacket or greater than 3ply 
vapor barrier/weatherproofing self-adhesive (minimum 2 mils adhesive, 3 
mils embossed) product, less than 0.0000 permeability, standard grade, 
Embossed Silver, White & Black, shall have the insulation and vapor 
retarder jacket installed as specified herein. The aluminum jacket or 
greater than 3ply vapor barrier/weatherproofing self-adhesive (minimum 2 
mils adhesive, 3 mils embossed) product, less than 0.0000 permeability, 
standard grade, embossed silver, White & Black, shall be installed as 
specified for piping exposed to weather, except sealing of the laps of the 
aluminum jacket is not required. In traffic areas in mechanical rooms, 
aluminum jackets or greater than 3ply vapor barrier/weatherproofing 
self-adhesive (minimum 2 mils adhesive, 3 mils embossed) product, less 
than 0.0000 permeability, standard grade, embossed silver, white & black, 
shall be provided for pipe insulation to the 6 ft level. 

3.2.2.3 Installing Insulation for Straight Runs Cold Pipe 

a. Insulation shall be applied to the pipe with joints tightly 
butted. All butted joints and ends shall be sealed with joint sealant 
and sealed with a vapor retarder coating, greater than 3 ply laminate 
jacket - less than 0.0000 perm adhesive tape or PVDC adhesive tape. 

b. Longitudinal laps of the jacket material shall overlap not less than 
1-1/2 inches. Butt strips 3 inches wide shall be provided for 

circumferential joints. 

c. Laps and butt strips shall be secured with adhesive and stapled on 
4 inch centers if not factory self-sealing. If staples are used, they 
shall be sealed in accordance with item "e." below. Note that staples 
are not required with cellular glass systems. 

d. Factory self-sealing lap systems may be used when the ambient 
temperature is between 40 and 120 degrees F during installation. The 
lap system shall be installed in accordance with manufacturer's 
recommendations. Stapler shall be used only if specifically 
recommended by the manufacturer. Where gaps occur, the section shall 
be replaced or the gap repaired by applying adhesive under the lap and 
then stapling. 

e. All Staples, including those used to repair factory self-seal lap 
systems, shall be coated with a vapor retarder coating or PVDC adhesive 
tape or greater than 3 ply laminate jacket - less than 0.0000 perm 
adhesive tape. All seams, except those on factory self-seal systems 
shall be coated with vapor retarder coating or PVDC adhesive tape or 
greater than 3 ply laminate jacket - less than 0.0000 perm adhesive. 
tape. 

f. Breaks and punctures in the jacket material shall be patched by 
wrapping a strip of jacket material around the pipe and securing it 
with adhesive, stapling, and coating with vapor retarder coating or 
PVDC adhesive tape or greater than 3 ply laminate jacket - less than 
0.0000 perm adhesive tape. The patch shall extend not less than 1-1/2 
inches past the break. 

g. At penetrations such as thermometers, the voids in the insulation 
shall be filled and sealed with vapor retarder coating or PVDC adhesive 
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tape or greater than 3 ply laminate jacket - less than 0.0000 perm 
adhesive tape or greater than 3 ply laminate jacket - less than 0.0000 
perm adhesive tape. 

h. Installation of flexible elastomeric cellular pipe insulation shall 
be by slitting the tubular sections and applying them onto the piping 
or tubing. Alternately, whenever possible slide un-slit sections over 
the open ends of piping or tubing. All seams and butt joints shall be 
secured and sealed with adhesive. When using self seal products only 
the butt joints shall be secured with adhesive. Insulation shall be 
pushed on the pipe, never pulled. Stretching of insulation may result 
in open seams and joints. All edges shall be clean cut. Rough or 
jagged edges of the insulation shall not be permitted. Proper tools 
such as sharp knives shall be used. Grade 1, Type II sheet insulation 
when used on pipe larger than 6 inches shall not be stretched around 
the pipe. On pipes larger than 12 inches, adhere sheet insulation 
directly to the pipe on the lower 1/3 of the pipe. 

3.2.2.4 Insulation for Fittings and Accessories 

a. Pipe insulation shall be tightly butted to the insulation of the 
fittings and accessories. The butted joints and ends shall be sealed 
with joint sealant and sealed with a vapor retarder coating or PVDC 
adhesive tape or greater than 3 ply laminate jacket - less than 0.0000 
perm adhesive tape. 

b. Precut or preformed insulation shall be placed around all fittings 
and accessories and shall conform to MICA plates except as modified 
herein: 5 for anchors; 10, 11, and 13 for fittings; 14 for valves; and 
17 for flanges and unions. Insulation shall be the same insulation as 
the pipe insulation, including same density, thickness, and thermal 
conductivity. Where precut/preformed is unavailable, rigid preformed 
pipe insulation sections may be segmented into the shape required. 
Insulation of the same thickness and conductivity as the adjoining pipe 
insulation shall be used. If nesting size insulation is used, the 
insulation shall be overlapped 2 inches or one pipe diameter. Elbows 
insulated using segments shall conform to MICA Tables 12.20 "Mitered 
Insulation Elbow'. 

c. Upon completion of insulation installation on flanges, unions, 
valves, anchors, fittings and accessories, terminations, seams, joints 
and insulation not protected by factory vapor retarder jackets or PVC 
fitting covers shall be protected with PVDC or greater than 3 ply 
laminate jacket - less than 0.0000 perm adhesive tape or two coats of 
vapor retarder coating with a minimum total thickness of 1/16 inch, 
applied with glass tape embedded between coats. Tape seams shall 
overlap 1 inch. The coating shall extend out onto the adjoining pipe 
insulation 2 inches. Fabricated insulation with a factory vapor 
retarder jacket shall be protected with either greater than 3 ply 
laminate jacket - less than 0.0000 perm adhesive tape, standard grade, 
silver, white, black and embossed or PVDC adhesive tape or two coats of 
vapor retarder coating with a minimum thickness of 1/16 inch and with a 
2 inch wide glass tape embedded between coats. Where fitting 
insulation butts to pipe insulation, the joints shall be sealed with a 
vapor retarder coating and a 4 inch wide ASJ tape which matches the 
jacket of the pipe insulation. 

d. Anchors attached directly to the pipe shall be insulated for a 
sufficient distance to prevent condensation but not less than 6 inches 
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e. Insulation shall be marked showing the location of unions, 
strainers, and check valves. 

3.2.2.5 Optional PVC Fitting Covers 

At the option of the Contractor, premolded, one or two piece PVC fitting 
covers may be used in lieu of the vapor retarder and embedded glass tape. 
Factory precut or premolded insulation segments shall be used under the 
fitting covers for elbows. Insulation segments shall be the same 
insulation as the pipe insulation including same density, thickness, and 
thermal conductivity. The covers shall be secured by PVC vapor retarder 
tape, adhesive, seal welding or with tacks made for securing PVC covers. 
Seams in the cover, and tacks and laps to adjoining pipe insulation jacket, 
shall be sealed with vapor retarder tape to ensure that the assembly has a 
continuous vapor seal. 

3.2.3 Aboveground Hot Pipelines 

3.2.3.1 General Requirements 

All hot pipe lines above 60 degrees F, except those piping listed in 
subparagraph Pipe Insulation in PART 3 as to be omitted, shall be insulated 
in accordance with Table 2. This includes but is not limited to the 
following: 

a. Domestic hot water supply & re-circulating system. 

b. Hot water heating. 

Insulation shall be covered, in accordance with manufacturer's 
recommendations, with a factory applied Type I jacket or field applied 
aluminum where required or seal welded PVC. 

3.2.3.2 Insulation for Fittings and Accessories 

a. General. Pipe insulation shall be tightly butted to the insulation 
of the fittings and accessories. The butted joints and ends shall be 
sealed with joint sealant. Insulation shall be marked showing the 
location of unions, strainers, check valves and other components that 
would otherwise be hidden from view by the insulation. 

b. Precut or Preformed. Precut or preformed insulation shall be placed 
around all fittings and accessories. Insulation shall be the same 
insulation as the pipe insulation, including same density, thickness, 
and thermal conductivity. 

c. Rigid Preformed. Where precut/preformed is unavailable, rigid 
preformed pipe insulation sections may be segmented into the shape 
required. Insulation of the same thickness and conductivity as the 
adjoining pipe insulation shall be used. If nesting size insulation is 
used, the insulation shall be overlapped 2 inches or one pipe 
diameter. Elbows insulated using segments shall conform to MICA Tables 
12.20 "Mitered Insulation Elbow". 

3.3 DUCT INSULATION SYSTEMS INSTALLATION 

Corner angles shall be installed on external corners of insulation on 
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ductwork in exposed finished spaces before covering with jacket. 

3.3.1 Duct Insulation Thickness 

Duct insulation thickness shall be in accordance with Table 4. 

Table 4 - Minimum Duct Insulation (inches) 

Cold Air Ducts 2.0 
Relief Ducts 2.0 
Fresh Air Intake Ducts 2.0 

Warm Air Ducts 2.0 
Relief Ducts 2.0 
Fresh Air Intake Ducts 2.0 

3.3.2 Insulation and Vapor Retarder/Vapor Barrier for Cold Air Duct 

Insulation and vapor retarder/vapor barrier shall be provided for the 
following cold air ducts and associated equipment. 

a. Supply ducts. 

b. Return air ducts. 

c. Relief ducts. 

d. Plenums. 

e. Fresh air intake ducts. 

f. Filter boxes. 

Insulation for rectangular ducts shall be flexible type where concealed, 
minimum density 3/4 pcf, and rigid type where exposed, minimum density 3 pcf. 
Insulation for both concealed or exposed round/oval ducts shall be flexible 
type, minimum density 3/4 pcf or a semi rigid board, minimum density 3 pcf, 
formed or fabricated to a tight fit, edges beveled and joints tightly 
butted and staggered. Insulation for all exposed ducts shall be provided 
with either a white, paint-able, factory-applied Type I jacket or a field 
applied vapor retarder/vapor barrier jacket coating finish as specified, 
the total field applied dry film thickness shall be approximately 1/16 inch. 
Insulation on all concealed duct shall be provided with a factory-applied 
Type I or II vapor retarder/vapor barrier jacket. Vapor retarder/vapor 
barrier materials shall be applied to form a complete unbroken vapor seal 
over the insulation. Sheet Metal Duct shall be seaied in accordance with 
Section 23 31 13.00 40 METAL DUCTS. 

3.3.3 Ducts Handling Air for Dual Purpose 

For air handling ducts for dual purpose below and above 60 degrees F, ducts 
shall be insulated as specified for cold air duct. 

3.3.4 Duct Test Holes 

After duct systems have been tested, adjusted, and balanced, breaks in the 
insulation and jacket shall be repaired in accordance with the applicable 
section of this specification for the type of duct insulation to be 
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3.4 EQUIPMENT INSULATION SYSTEMS INSTALLATION 

3.4.1 General 
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Removable insulation sections shall be provided to cover parts of equipment 
that must be opened periodically for maintenance including vessel covers, 
fasteners, flanges and accessories. Equipment insulation shall be omitted 
on the following: 

a. Manufacturer's nameplates. 

b. Duct Test/Balance Test Holes. 

3.4.2 Insulation for Cold Equipment 

Cold equipment below 60 degrees F: Insulation shall be furnished on 
equipment handling media below 60 degrees F including the following: 

a. Pumps. 

3.4.2.1 Insulation Type 

Insulation shall be suitable for the temperature encountered. Material and 
thicknesses shall be as shown in Table 5: 

Legend 

RMF: Rigid Mineral Fiber 
CG: Cellular Glass 
FC: Flexible Elastomeric Cellular 

TABLE 5 
Insulation Thickness for Cold Equipment (Inches and °F) 

Equipment handling media 
at indicated temperature: 

35 to 60 
degrees F 

3.4.2.2 Pump Insulation 

Material 

CG 
FC 

Thickness 

1.5 inches 
1.0 inches 

a. Insulate pumps by forming a box around the pump housing. The box 
shall be constructed by forming the bottom and sides using joints that 
do not leave raw ends of insulation exposed. Joints between sides and 
between sides and bottom shall be joined by adhesive with lap strips 
for rigid mineral fiber and contact adhesive for flexible elastomeric 
cellular insulation. The box shall conform to the requirements of 
MICA Insulation Stds plate No. 49 when using flexible elastomeric 
cellular insulation. Joints between top cover and sides shall fit 
tightly forming a female shiplap joint on the side pieces and a male 
joint on the top cover, thus making the top cover removable. 

b. Exposed insulation corners shall be protected with corner angles. 
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c. Upon completion of installation of the insulation, including 
removable sections, two coats of vapor retarder coating shall be 
applied with a layer of glass cloth embedded between the coats. The 
total dry thickness of the finish shall be 1/16 inch. A parting line 
shall be provided between the box and the removable sections allowing 
the removable sections to be removed without disturbing the insulation 
coating. Caulking shall be applied to parting line, between equipment 
and removable section insulation, and at all penetrations. 

3.4.2.3 Other Equipment 

a. Insulation shall be formed or fabricated to fit the equipment. To 
ensure a tight fit on round equipment, edges shall be beveled and 
joints shall be tightly butted and staggered. 

b. Insulation shall be secured in place with bands or wires at 
intervals as recommended by the manufacturer but not more than 12 inch 
centers except flexible elastomeric cellular which shall be adhered 
with contact adhesive. Insulation corners shall be protected under 
wires and bands with suitable corner angles. 

c. Cellular glass shall be installed in accordance with manufacturer's 
instructions. Joints and ends shall be sealed with joint sealant, and 
sealed with a vapor retarder coating. 

d. Exposed insulation corners shall be protected with corner angles. 

e. Insulation on equipment with ribs shall be applied over 6 by 6 
inches by 12 gauge welded wire fabric which has been cinched in place, 
or if approved by the Contracting Officer, spot welded to the equipment 
over the ribs. Insulation shall be secured to the fabric with J-hooks 
and 2 by 2 inches washers or shall be securely banded or wired in place 
on 12 inch centers. 

3.4.2.4 Vapor Retarder/Vapor Barrier 

Upon completion of installation of insulation, penetrations shall be 
caulked. Two coats of vapor retarder coating or vapor barrier jacket shall 
be applied over insulation, including removable sections, with a layer of 
open mesh synthetic fabric embedded between the coats. The total dry 
thickness of the finish shall be 1/16 inch. Caulking or vapor barrier tape 
shall be applied to parting line between equipment and removable section 
insulation. 

3.4.3 Equipment Handling Dual Temperature Media 

Below and above 60 degrees F: equipment handling dual temperature media 
shall be insulated as specified for cold equipment. 

End of Section 

SECTION 23 07 00 

206 



79K39149 

THIS PAGE LEFT INTENTIONALLY BLANK FOR DUPLEX PRINTING 

207 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

SECTION TABLE OF CONTENTS 

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING 

SECTION 23 09 23.13 20 

DIRECT DIGITAL CONTROL SYSTEMS FOR HVAC 

PART 1 GENERAL 

1.1 REFERENCES 
1.2 DEFINITIONS 

1.2.1 BAS 
1.2 .2 
1.2 .3 
1.2 .4 
1.2. 5 
1.2. 6 
1.2. 7 
1.2 .8 
1.2. 9 
1. 2.10 
1.2.11 
1. 2.12 
1. 2.13 
1.2.14 
1. 2.15 
1. 2.16 
1.2.17 
1. 2.18 
1. 2. 19 
1. 2. 20 
1.2.21 

BAS Owner 
Bridge 
Broadcast 
Digital Controller 
Direct Digital Control (DDC) 
DDC System 
Ethernet 
Firmware 
Gateway 
Half Router 
Hub 
Internet Protocol (IP, TCP/IP, UDP/IP) 
Input/Output (I/O) 
I/O Expansion Unit 
IP subnet 
Local-Area Network (LAN) 
MAC Address 
Peer-to-Peer 
Performance Verification Test (PVT) 
PID 

1. 2. 22 Points 
1.2.23 Repeater 
1.2.24 Stand-Alone Control 

1.3 CONTROL SYSTEMS FOR HVAC DESCRIPTION OF WORK 
1.3.1 Design Requirements 

1.3.1.1 Control System Drawings Title Sheet 
1.3.1.2 List of I/O Points 
1.3.1.3 Control System Components List 
1.3.1.4 Control System Schematics 
1.3.1.5 HVAC Equipment Electrical Ladder Diagrams 
1.3.1.6 Component Wiring Diagrams 
1.3.1.7 Terminal Strip Diagrams 
1.3.1.8 Communication Architecture Schematic 

1.4 SUBMITTALS 
1.5 QUALITY ASSURANCE 

1.5.1 Standard Products 
1.5.2 
1.5.3 
1.5.4 
1. 5.5 
1. 5.6 

Delivery, Storage, and Handling 
Operating Environment 
Finish of New Equipment 
Verification of Dimensions 
Contractor's Qualifications 

SECTION 23 09 23.13 20 

79K39149 

208 



SSPF - Replace Air Handling Units 

1.5.7 Modification of References 
1.5.8 Project Sequence 

PART 2 PRODUCTS 

2.1 DDC SYSTEM 
2.1.1 DDC Software 

2.1.1.1 Programming 

2.2 

2.1.1.2 Parameter Modification 
2.1.1.3 Short Cycling Prevention 
2.1.1.4 Equipment Status Delay 
2.1.1.5 Run Time Accumulation 
2.1.1.6 Timed Local Override 
2.1.1.7 
2.1.1.8 
2.1.1.9 
2 .1. 1. 10 
2.1.1.11 
2 .1.1.12 
2 .1.1.13 

SENSORS 

Time Synchronization 
Scheduling 
Object Property Override 

Alarms and Events 
Trending 
Device Diagnostics 
Power Loss 

AND INPUT HARDWARE 

79K39149 
Final Submittal Bid Package 1 

2.2.1 Field-Installed Temperature Sensors 
2.2.1.1 Resistance Temperature Detectors (RTDs) 
2.2.1.2 Temperature Sensor Details 

2.2.2 Transmitters 
2.2.2.1 Relative Humidity Transmitters 
2.2.2.2 Pressure Transmitters 

2.2.3 Current Transducers 
2.2.4 Freeze Protection Thermostats 
2.2.5 Air Flow Measurement Stations 

2.3 OUTPUT HARDWARE 
2.3.1 Control Dampers 
2.3.2 Control Valves 

2.3.2.1 Valve Assembly 
2.3.2.2 Butterfly Valves 
2.3.2.3 Two-Way Valves 
2.3.2.4 Valves for Chilled Water Service 
2.3.2.5 Valves for Hot Water Service 

2.3.3 Actuators 
2.3.3.1 Electric Actuators 

2.3.4 Output Switches 
2.3.4.1 Control Relays 

2.4 ELECTRICAL POWER AND DISTRIBUTION 
2.4.1 Transformers 
2.4.2 Surge and Transient Protection 

2.4.2.1 Power Line Surge Protection 
2.4.2.2 Telephone and Communication Line Surge Protection 
2.4.2.3 Controller Input/Output Protection 

2.4.3 Wiring 
2.4.3.1 Power Wiring 
2.4.3.2 Analog Signal Wiring 

2.5 FIRE PROTECTION DEVICES 
2.5.1 Duct Smoke Detectors 

2.6 INDICATORS 
2.6.1 Thermometers 
2.6.2 Pressure Gauges for Piping Systems 

2.7 VARIABLE FREQUENCY (MOTOR) DRIVES 

PART 3 EXECUTION 

SECTION 23 09 23.13 20 

79K39149 

209 



SSPF - Replace Air Handling Units 

3.1 INSTALLATION 
3.1.1 
3.1.2 
3.1.3 

Wiring Criteria 
Accessibility 
Hand-Off-Auto Switches 

3.1.4 Temperature Sensors 
3.1.4.1 Duct Temperature Sensors 
3.1.4.2 Immersion Temperature Sensors 

3.1.5 Damper Actuators 
3.1.6 Thermometers and Gages 
3.1.7 Pressure Sensors 
3.1.8 Component Identification Labeling 

79K39149 
Final Submittal Bid Package 1 

3.1.9 Network and Telephone Communication Lines 
3.2 TEST AND BALANCE SUPPORT 
3.3 CONTROLS SYSTEM OPERATORS MANUALS 
3.4 PERFORMANCE VERIFICATION TESTING (PVT) 

3.4.1 General 
3.4.2 Performance Verification Testing Plan 
3.4.3 PVT Sample Size 
3.4.4 Pre-Performance Verification Testing Checklist 
3.4.5 Conducting Performance Verification Testing 
3.4.6 Controller Capability and Labeling 
3.4.7 Workstation and Software Operation 
3.4.8 Execution of Sequence of Operation 
3.4.9 Control Loop Stability and Accuracy 
3.4.10 Performance Verification Testing Report 

3.5 TRAINING REQUIREMENTS 

-- End of Section Table of Contents 

SECTION 23 09 23.13 20 

79K39149 

210 



79K39149 

THIS PAGE LEFT INTENTIONALLY BLANK FOR DUPLEX PRINTING 

211 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

SECTION 23 09 23.13 20 

DIRECT DIGITAL CONTROL SYSTEMS FOR HVAC 

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. 

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA) 

AMCA 500-D 

ASME INTERNATIONAL 

ASME B16.5 

ASME B31.1 

ASME B40.100 

ASTM INTERNATIONAL 

ASTM A126 

ASTM B117 

(2007) Laboratory Methods of Testing 
Dampers for Rating 

(ASME) 

(2009) Pipe Flanges and Flanged Fittings: 
NPS 1/2 Through NPS 24 Metric/Inch Standard 

(2010) Power Piping 

(2005) Pressure Gauges and Gauge 
Attachments 

(ASTM) 

(2004; R 2009) Standard Specification for 
Gray Iron Castings for Valves, Flanges, 
and Pipe Fittings 

(2009) Standing Practice for Operating 
Salt Spray (Fog) Apparatus 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

IEEE C62.41.1 

IEEE C62. 41.2 

IEEE C62.45 

(2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits 

(2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits 

(2002; R 2008) Recommended Practice on 
Surge Testing for Equipment Connected to 
Low-Voltage (1000v and less)AC Power 
Circuits 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

NFPA 70 (2011; TIA 11-1; Errata 2011) National 
Electrical Code 
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NFPA 72 

NFPA 90A 

(2010; TIA 10-4) National Fire Alarm and 
Signaling Code 

(2009; Errata 09-1) Standard for the 
Installation of Air Conditioning and 
Ventilating Systems 

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

SMACNA 1966 (2005) HVAC Duct Construction Standards 
Metal and Flexible, 3rd Edition 

UNDERWRITERS LABORATORIES (UL) 

UL 1449 

UL 506 

UL 508A 

1.2 DEFINITIONS 

1.2.1 BAS 

(2006; Reprint Feb 2011) Surge Protective 
Devices 

(2008; Reprint Mar 2010) Specialty 
Transformers 

(2001; Reprint Feb 2010) Industrial 
Control Panels 

Building Automation Systems, including DDC (Direct Digital Controls) used 
for facility automation and energy management. 

1.2 .2 BAS Owner 

The regional or local user responsible for managing all aspects of the BAS 
operation, including: network connections, workstation management, 
submittal review, technical support, control parameters, and daily 
operation. 

1.2.3 Bridge 

Network hardware that connects two or more network segments at the physical 
and data link layers. A bridge may also filter messages. 

1.2 .4 Broadcast 

A message sent to all devices on a network segment. 

1.2 .5 Digital Controller 

An electronic controller, usually with internal programming logic and 
digital and analog input/output capability, which performs control 
functions. 

1.2 .6 Direct Digital Control (DDC) 

Digital controllers performing control logic. Usually the controller 
directly senses physical values, makes control decisions with internal 
programs, and outputs control signals to directly operate switches, valves, 
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dampers, and motor controllers. 

1.2. 7 DOC System 
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A network of digital controllers, communication architecture, and user 
interfaces. A DOC system may include programming, sensors, actuators, 
switches, relays, factory controls, operator workstations, and various 
other devices, components, and attributes. 

1.2.8 Ethernet 

A family of local-area-network technologies providing high-speed networking 
features over various media. 

1.2. 9 Firmware 

Software programmed into read only memory (ROM), flash memory, electrically 
erasable programmable read only memory (EEPROM), or erasable programmable 
read only memory (EPROM) chips. 

1. 2 .10 Gateway 

Communication hardware connecting two or more different protocols, similar 
to human language translators. The Gateway translates one protocol into 
equivalent concepts for the other protocol. In BACnet applications, a 
gateway has BACnet on one side and non-BACnet (usually proprietary) 
protocols on the other side. 

1.2.11 Half Router 

A device that participates as one partner in a BACnet point-to-point (PTP) 
connection. Two half-routers in an active PTP connection combine to form a 
single router. 

1. 2.12 Hub 

A common connection point for devices on a network. 

1. 2.13 Internet Protocol (IP, TCP/IP, UDP/IP) 

A communication method, the most common use is the World Wide Web. At the 
lowest level, it is based on Internet Protocol (IP), a method for conveying 
and routing packets of information over various LAN media. Two common 
protocols using IP are User Datagram Protocol (UDP) and Transmission 
Control Protocol (TCP) . UDP conveys information to well-known "sockets" 
without confirmation of receipt. TCP establishes "sessions", which have 
end-to-end confirmation and guaranteed sequence of delivery. 

1.2 .14 Input/Output (I/O) 

Physical inputs and outputs to and from a device, although the term 
sometimes describes software, or "virtual" I/0. See also "Points". 

1. 2.15 I/O Expansion Unit 

An I/O expansion unit provides additional point capacity to a digital 
controller. 
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1. 2.16 IP subnet 
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Internet protocol (IP) identifies individual devices with a 32-bit number 
divided into four groups from 0 to 255. Devices are often grouped and 
share some portion of this number. For example, one device has IP address 
209.185.47.68 and another device has IP address 209.185.47.82. These two 
devices share Class C subnet 209.185.47.00 

1.2.17 Local-Area Network (LAN) 

A communication network that spans a limited geographic area and uses the 
same basic communication technology throughout. 

1. 2 .18 MAC Address 

Media Access Control address. The physical node address that identifies a 
device on a Local Area Network. 

1. 2.19 Peer-to-Peer 

Peer-to-peer refers to devices where any device can initiate and respond to 
communication with other devices. 

1.2.20 Performance Verification Test (PVT) 

The procedure for determining if the installed BAS meets design criteria 
prior to final acceptance. The PVT is performed after installation, 
testing, and balancing of mechanical systems. Typically the PVT is 
performed by the Contractor in the presence of the Government. 

1.2.21 PID 

Proportional, integral, and derivative control; three parameters used to 
control modulating equipment to maintain a setpoint. Derivative control is 
often not required for HVAC systems (leaving "PI" control) . 

1. 2. 22 Points 

Physical and virtual inputs and outputs. See also "Input/Output". 

1. 2. 23 Repeater 

A network component that connects two or more physical segments at the 
physical layer. 

1. 2.24 Stand-Alone Control 

Refers to devices performing equipment-specific and small system control 
without communication to other devices or computers for physical I/0, 
excluding outside air and other common shared conditions. Devices are 
located near controlled equipment, with physical input and output points 
limited to 64 or less per device, except for complex individual equipment 
or systems. Failure of any single device will not cause other network 
devices to fail. 

1.3 CONTROL SYSTEMS FOR HVAC DESCRIPTION OF WORK 

This project includes the replacement of select air handling units within 
the Space Station Processing Facility. The existing units being replaced 
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are each controlled by existing Andover controllers. The effort involved 
for this project includes modification to the existing control system. This 
includes, but might not be limited to, the following: 

a. Replacement of field devices located inside the unit cabinet by 
connecting to existing wiring 

b. Adding new devices and wiring to the existing controllers 

c. Reprogramming the existing controllers to support the sequence of 
operations 

d. Integration with new variable frequency drives and new electric 
humidifiers 

e. Rerouting control wire conduit as required to support new unit 
installation 

f. Coordination of software or firmware upgrades with other local 
projects 

Expansion modules for the existing controllers shall be provided if 
necessary to accommodate new devices. No new equipment is required on the 
network side of the existing unit controllers. Programming time will be 
required at the existing operator's workstation located in the 3rd floor 
mechanical room to acknowledge the new points and control sequences for 
each unit controller. 

1.3.1 Design Requirements 

1.3.1.1 Control System Drawings Title Sheet 

Provide a title sheet for the control system drawing set. Include the 
project title, project location, contract number, the controls contractor 
preparing the drawings, an index of the control drawings in the set, and a 
legend of the symbols and abbreviations used throughout the control system 
drawings. 

1.3.1.2 List of I/O Points 

Also known as a Point Schedule, provide for each input and output point 
physically connected to a digital controller: point name, point 
description, point type (Analog Output (AO), Analog Input (AI), Binary 
Output (BO), Binary Input (BI)), point sensor range, point actuator range, 
point address, object, and point connection terminal number. 

1.3.1.3 Control System Components List 

Provide a complete list of control system components affected by this 
project. Include for each controller and device: control system schematic 
name, control system schematic designation, device description, 
manufacturer, and manufacturer part number. For sensors, include point 
name, sensor range, and operating limits. For valves, include body style, 
Cv, design flow rate, pressure drop, valve characteristic (linear or equal 
percentage), and pipe connection size. For actuators, include point name, 
spring or non-spring return, modulating or two-position action, normal 
(power fail) position, nominal control signal operating range (0-10 volts 

DC or 4-20 milliamps), and operating limits. 
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1.3.1.4 Control System Schematics 
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Provide control system schematics. Reference design drawings and 82K05179 
available in the engineering document center for existing control system 
information. Include the following: 

a. Location of each input and output device 

b. Flow diagram for each piece of HVAC equipment 

c. Name or symbol for each control system component, such as v-~ for a 
valve 

d. Setpoints, with differential or proportional band values 

e. Written sequence of operation for the HVAC equipment 

f. Valve and Damper Schedules, with normal (power fail) position 

1.3.1.5 HVAC Equipment Electrical Ladder Diagrams 

Provide HVAC equipment electrical ladder diagrams. Indicate required 
electrical interlocks. 

1.3.1.6 Component Wiring Diagrams 

Provide a wiring diagram for each type of input device and output device. 
Indicate how each device is wired and powered; showing typical connections 
at the digital controller and power supply. Show for all field connected 
devices such as control relays, motor starters, actuators, sensors, and 
transmitters. 

1.3.1.7 Terminal Strip Diagrams 

Provide a diagram of each terminal strip. Indicate the terminal strip 
location, termination numbers, and associated point names. 

1.3.1.8 Communication Architecture Schematic 

Provide a schematic showing the project's entire communication network, 
including addressing used for LANs, LAN devices including routers and 
bridges, gateways, controllers, workstations, and field interface devices. 
If applicable, show connection to existing networks. 

1.4 SUBMITTALS 

Submit detailed and annotated manufacturer's data, drawings, and 
specification sheets for each item listed, that clearly show compliance 
with the project specifications. 

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 according to 01 33 00 SUBMITTAL PROCEDURES: 

SD-02 Shop Drawings 

Include the following in the project's control system drawing set: 

Control system drawings title sheet; G 
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List of I/O Points; G 

Control System Components List; G 

Control system schematics; G 

79K39149 
Final Submittal Bid Package 1 

HVAC Equipment Electrical Ladder diagrams; G 

Component wiring diagrams; G 

Terminal strip diagrams; G 

Communication architecture schematic; G 

SD-03 Product Data 

DDC Software; G 

Sensors and Input Hardware; G 

Output Hardware;_G 

Surge and transient protection; G 

Indicators; G 

SD-05 Design Data 

Performance Verification Testing Plan; G 

Pre-Performance Verification Testing Checklist; G 

SD-06 Test Reports 

Performance Verification Testing Report; G 

SD-07 Certificates 

Contractor's Qualifications; G 

SD-09 Manufacturer's Field Reports 

Pre-PVT Checklist; G 

SD-10 Operation and Maintenance Data 

Control Systems; G 

Controls System Operators Manuals; G 

SD-11 Closeout Submittals 

Training documentation; G 
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1.5 QUALITY ASSURANCE 

1.5.1 Standard Products 

79K39149 
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Provide material and equipment that are standard manufacturer's products 
currently in production and supported by a local service organization. 

1.5.2 Delivery, Storage, and Handling 

Handle, store, and protect equipment and materials to prevent damage before 
and during installation according to manufacturer's recommendations, and as 
approved by the Contracting Officer. Replace damaged or defective items. 

1.5. 3 Operating Environment 

Protect components from humidity and temperature variation, dust, and 
contaminants. If components are stored before installation, keep them 
within the manufacturer's limits. 

1.5 .4 Finish of New Equipment 

New equipment finishing shall be factory provided. Manufacturer's standard 
factory finishing shall be proven to withstand 125 hours in a salt-spray 
fog test. Equipment located outdoors shall be proven to withstand 500 
hours in a salt-spray fog test. 

Salt-spray fog test shall be according to ASTM B117, with acceptance 
criteria as follows: immediately after completion of the test, the finish 
shall show no signs of degradation or loss of adhesion beyond 0.125 inch on 
either side of the scratch mark. 

1.5. 5 Verification of Dimensions 

The contractor shall verify all dimensions in the field, and advise the 
Contracting Officer of any discrepancy before performing work. 

1. 5.6 Contractor's Qualifications 

Submit documentation certifying the controls Contractor performing the work 
has completed at least three DDC systems installations of a similar design 
to this project, and programmed similar sequences of operation for at least 
two years. 

1.5. 7 Modification of References 

The advisory provisions in ASME B31.1 and NFPA 70 are mandatory. 
Substitute "shall" for "should" wherever it appears and interpret all 
references to the "authority having jurisdiction" and "owner" to mean the 
Contracting Officer. 

1.5. 8 Project Sequence 

The control system work for this project shall proceed in the following 
order: 

a. Submit and receive approval on the Shop Drawings, Product Data, and 
Certificates specified under the paragraph entitled "SUBMITTALS." 

b. Perform the control system installation work, including all field 
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check-outs and tuning. 

c. Provide support to TAB personnel as specified under the paragraph "TEST 
AND BALANCE SUPPORT." 

d. Submit and receive approval of the Controls System Operators Manual 
specified under the paragraph "CONTROLS SYSTEM OPERATORS MANUALS." 

e. Submit and receive approval of the Performance Verification Testing 
Plan and the Pre-PVT Checklist specified under the paragraph 
"PERFORMANCE VERIFICATION TESTING." 

f. Perform the Performance Verification Testing. 

g. Submit and receive approval on the PVT Report. 

h. Submit and receive approval on the Training Documentation specified 
under the paragraph "INSTRUCTION TO GOVERNMENT PERSONNEL". Submit at 
least 30 days before training. 

i. Deliver the final Controls System Operators Manuals. 

j. Conduct the Phase I Training. 

k. Conduct the Phase II Training. 

1. Submit and receive approval of Closeout Submittals. 

PART 2 PRODUCTS 

2.1 DDC SYSTEM 

2 .1.1 DDC Software 

2.1.1.1 Programming 

Provide reprogramming of existing control system to execute the sequence of 
operation indicated. Provide all programming and tools to configure and 
program all controllers. Provide programming routines in simple, 
easy-to-follow logic with detailed text comments describing what the logic 
does and how it corresponds to the project's written sequence of operation. 

a. Graphic-based programming shall use a library of function blocks made 
from pre-programmed code designed for BAS control. Function blocks 
shall be assembled with interconnecting lines, depicting the control 
sequence in a flowchart. If providing a computer with device 
programming tools as part of the project, graphic programs shall be 
viewable in real time showing present values and logical results from 
each function block. 

b. Menu-based programming shall be done by entering parameters, 
definitions, conditions, requirements, and constraints. 

c. For line-by-line and text-based programming, declare variable types 
(local, global, real, integer, etc.) at the beginning of the program. 
Use descriptive comments frequently to describe the programming. 

d. If providing a computer with device programming tools as part of the 
project, provide a means for detecting program errors and testing 
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software strategies with a simulation tool. Simulation may be inherent 
within the programming software suite, or provided by physical 
controllers mounted in a NEMA 1 test enclosure. The test enclosure 
shall contain one dedicated controller of each type provided under this 
contract, complete with power supply and relevant accessories. 

2.1.1.2 Parameter Modification 

All writeable object properties, and all other programming parameters 
needed to comply with the project specification shall be adjustable for 
devices at any network level, including those accessible with web-browser 
communication, and regardless of programming methods used to create the 
applications. 

2.1.1.3 Short Cycling Prevention 

Provide setpoint differentials and minimum on/off times to prevent 
equipment short cycling. 

2.1.1.4 Equipment Status Delay 

Provide an adjustable delay from when equipment is commanded on or off and 
when the control program looks to the status input for confirmation. 

2.1.1.5 Run Time Accumulation 

Use the Elapsed Time Property to provide re-settable run time accumulation 
for each Binary Output Object connected to mechanical loads greater than 1 
HP, electrical loads greater than 10 KW, or wherever else specified. 

2.1.1.6 Timed Local Override 

Provide an adjustable override time for each push of a timed local override 
button. 

2.1.1.7 Time Synchronization 

Provide time synchronization, including adjustments for leap years, 
daylight saving time, and operator time adjustments. 

2.1.1.8 Scheduling 

Provide operating schedules as indicated, with equipment assigned to 
groups. Changing the schedule of a group shall change the operating 
schedule of all equipment in the group. Groups shall be capable of 
operator creation, modification, and deletion. Provide capability to view 
and modify schedules in a seven-day. week format. Provide capability to 
enter holiday and override schedules one full year at a time. 

2.1.1.9 Object Property Override 

Allow writeable object property values to accept overrides to any valid 
value. Where specified or required for the sequence of control, the 
Out-Of-Service property of Objects shall be modifiable. When documented, 
exceptions to these requirement are allowed for life, machine, and process 
safeties. 
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2.1.1.10 Alarms and Events 
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Alarms and events shall be capable of having programmed time delays and 
high-low limits. Alarms/events shall report and be stored according to the 
existing control system procedures. Provide alarms/events in agreement 
with the point schedule, sequence of operation, and the BAS Owner. At a 
m~n~mum, provide programming to initiate alarms/events any time a piece of 
equipment fails to operate, a control point is outside normal range or 
condition shown on schedules, communication to a device is lost, a device 
has failed, or a controller has lost its memory. 

2.1.1.11 Trending 

Provide trend services capable of trending all object present values set 
points, and other parameters indicated for trending on project schedules. 
Trends may be associated into groups, and a trend report may be set up for 
each group. Trends are stored within a device on the network, with 
operator selectable trend intervals from 10 seconds up to 60 minutes. The 
minimum number of consecutive trend values stored at one time shall be 100 
per variable. When trend memory is full, the most recent data shall 
overwrite the oldest data. 

The existing operator workstation shall upload trends automatically upon 
reaching 3/4 of the device buffer limit (via Notification_Threshold 
property), by operator request, or by time schedule for archiving. 
Archived and real-time trend data shall be available for viewing 
numerically and graphically for at the workstation and connected notebook 
computers. 

2.1.1.12 Device Diagnostics 

The DDC system shall recognize and report a non-responsive controller. 

2.1.1.13 Power Loss 

Upon restoration of power, the DDC system shall perform an orderly restart 
and restoration of control. 

2.2 SENSORS AND INPUT HARDWARE 

Coordinate sensor types with the BAS Owner to keep them consistent with 
existing installations. 

2.2.1 Field-Installed Temperature Sensors 

Where feasible, provide the same sensor type throughout the project. Avoid 
using transmitters unless absolutely necessary. 

2.2.1.1 Resistance Temperature Detectors (RTDs) 

Provide RTD sensors with platinum elements compatible with the digital 
controllers. Encapsulate sensors in epoxy, series 300 stainless steel, 
anodized aluminum, or copper. Temperature sensor accuracy shall be 0.1 
percent (1 ohm) of expected ohms (1000 ohms) at 32 degrees F. Temperature 
sensor stability error over five years shall not exceed 0.25 degrees F 
cumulative. Direct connection of RTDs to digital controllers without 
transmitters is preferred. When RTDs are connected directly, lead 
resistance error shall be less than 0.25 degrees F. The total error for a 
RTD circuit shall not exceed 0.5 degrees F. 
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2.2.1.2 Temperature Sensor Details 
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a. Duct Probe Type: Ensure the probe is long enough to properly sense the 
air stream temperature. 

b. Duct Averaging Type: Continuous averaging sensors shall be one foot in 
length for each 4 square feet of duct cross-sectional area, and a 
minimum length of 6 feet. 

c. Pipe Immersion Type: Provide m1n1mum three-inch immersion. Provide 
each sensor with a corresponding pipe-mounted sensor well, unless 
indicated otherwise. Sensor wells shall be stainless steel when used 
in steel piping, and brass when used in copper piping. Provide the 
sensor well with a heat-sensitive transfer agent between the sensor and 
the well interior. 

2.2.2 Transmitters 

Provide transmitters with 4 to 20 rnA or 0 to 10 VDC linear output scaled to 
the sensed input. Transmitters shall be matched to the respective sensor, 
factory calibrated, and sealed. Size transmitters for an output near 50 
percent of its full-scale range at normal operating conditions. The total 
transmitter error shall not exceed 0.1 percent at any point across the 
measured span. Supply voltage shall be 12 to 24 volts AC or DC. 
Transmitters shall have non-interactive offset and span adjustments. For 
temperature sensing, transmitter drift shall not exceed 0.03 degrees F a 
year. 

2.2.2.1 Relative Humidity Transmitters 

Provide transmitters with an accuracy equal to plus or minus 2 percent from 
0 to 90 percent scale, and less than one percent drift per year. Sensing 
elements shall be the polymer type. 

2.2.2.2 Pressure Transmitters 

Provide transmitters integral with the pressure transducer. 

2.2.3 Current Transducers 

Provide current transducers to monitor motor amperage, unless current 
switches are shown on design drawings or point tables. 

2.2.4 Freeze Protection Thermostats 

Provide special purpose thermostats with flexible capillary elements 20 
feet minimum length for coil face areas up to 40 square feet. Provide 
longer elements for larger coils at 1-foot of element for every 4 square 
feet of coil face area, or provide additional thermostats. Provide switch 
contacts rated for the respective motor starter's control circuit voltage. 
Include auxiliary contacts for the switch's status condition. A freezing 
condition at any 18-inch increment along the sensing element's length shall 
activate the switch. The thermostat shall be equipped with a manual 
push-button reset switch so that when tripped, the thermostat requires 
manual resetting before the HVAC equipment can restart. 
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2.2.5 Air Flow Measurement Stations 
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Air flow measurement stations shall have an array of velocity sensing 
elements and straightening vanes inside a flanged sheet metal casing. The 
velocity sensing elements shall be the RTD or thermistor type, traversing 
the ducted air in at least two directions. The air flow pressure drop 
across the station shall not exceed 0.08 inch water gage at a velocity of 
2,000 fpm. The station shall be suitable for air flows up to 5,000 fpm, 
and a temperature range of 40 to 120 degrees F. The station's measurement 
accuracy over the range of 125 to 2,500 fpm shall be plus or minus 3 
percent of the measured velocity. Station transmitters shall provide a 
linear, temperature-compensated 4 to 20 mA or 0 to 10 VDC output. The 
output shall be capable of being accurately converted to a corresponding 
air flow rate in cubic feet per minute. Transmitters shall be a 2-wire, 
loop powered device. The output error of the transmitter shall not exceed 
0.5 percent of the measurement. 

2.3 OUTPUT HARDWARE 

2.3.1 Control Dampers 

Provide factory manufactured stainless steel dampers where indicated. 
Control dampers shall comply with SMACNA 1966 except as modified or 
supplemented by this specification. Published damper leakage rates and 
respective pressure drops shall have been verified by tests in compliance 
with AMCA 500-D requirements. 

Provide damper assembly frames constructed of 0.064 inch minimum thickness 
stainless steel channels with mitered and welded corners. Damper axles 
shall be 0.5 inches minimum diameter plated steel rods supported in the 
damper frame by stainless steel or bronze bearings. Blades mounted 
vertically shall be supported by thrust bearings. 

Dampers shall be rated for not less than 2000 fpm air velocity. The 
pressure drop through each damper when full-open shall not exceed 0.04 
inches water gage at 1000 fpm face velocity. Damper assemblies in ductwork 
subject to above 3-inch water gauge static air pressure shall be 
constructed to meet SMACNA Seal Class "A" construction requirements. 

Provide the damper operating linkages outside of the air stream, including 
crank arms, connecting rods, and other hardware that transmits motion from 
the damper actuators to the dampers, shall be adjustable. Additionally, 
operating linkages shall be designed and constructed to have a 2 to 1 
safety factor when loaded with the maximum required damper operating force. 
Linkages shall be brass, bronze, galvanized steel, or stainless steel. 

For field-installed control dampers, a single damper section shall have 
blades no longer than 48 inches and no higher than 72 inches. The maximum 
damper blade width shall be 12 inches. Larger sized dampers shall be built 
using a combination of sections. 

Frames shall be at least 2 inches wide. Flat blades shall have edges folded 
for rigidity. Blades shall be provided with compressible gasket seals along 
the full length of the blades to prevent air leakage when closed. 

The damper frames shall be provided with jamb seals to minimize air 
leakage. Seals shall be suitable for an operating temperature range of 
minus 40 degrees F to 200 degrees F. 
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The leakage rate of each damper when full-closed shall be no more 
than 4 cfm per sq. foot of damper face area at 
1.0 inches water gage static pressure. 

2.3.2 Control Valves 

2.3.2.1 Valve Assembly 

Valve bodies shall be designed for 125 psig m~n~mum working pressure or 150 
percent of the operating pressure, whichever is greater. Valve stems shall 
be Type 316 stainless steel. Valve leakage ratings shall be 0.0~ percent 
of rated Cv value. Class 125 copper alloy valve bodies and Class 150 steel 
or stainless steel valves shall meet the requirements of ASME B16.5. Cast 
iron valve components shall meet the requirements of ASTM A126 Class B or C. 

2.3.2.2 Butterfly Valves 

Butterfly valves shall be the threaded lug type suitable for dead-end 
service and for modulation to the fully-closed position, with stainless 
steel shafts supported by bearings, non-corrosive discs geometrically 
interlocked with or bolted to the shaft (no pins), and EPDM seats suitable 
for temperatures from minus 20 degrees F to plus 250 degrees F. Valves 
shall have a means of manual operation independent of the actuator. 

2.3.2.3 Two-Way Valves 

Two-way modulating valves shall have an equal percentage characteristic. 

2.3.2.4 Valves for Chilled Water Service 

a. Bodies for valves 1-1/2 inches and smaller shall be brass or bronze, 
with threaded or union ends. Bodies for valves from 2 inches to 3 
inches inclusive shall be of brass, bronze, or iron. Bodies for 2 inch 
valves shall have threaded connections. Bodies for valves from 2-1/2 
to 3 inches shall have flanged connections. 

b. Internal valve trim shall be brass or bronze, except that valve stems 
shall be stainless steel. 

c. Unless indicated otherwise, provide modulating valves sized for 2 psi 
minimum and 4 psi maximum differential across the valve at the design 
flow rate. 

d. Valves 3 inches and smaller shall be globe valves, unless indicated 
otherwise. 

e. Valves 4 inches and larger shall be butterfly valves, unless indicated 
otherwise. 

2.3.2.5 Valves for Hot Water Service 

Valves for hot water service below 250 Degrees F: 

a. Bodies for valves 1-1/2 inches and smaller shall be brass or bronze, 
with threaded or union ends. Bodies for valves from 2 inches to 3 
inches inclusive shall be of brass, bronze, or iron. Bodies for 2 inch 
valves shall have threaded connections. Bodies for valves from 2-1/2 
to 3 inches shall have flanged connections. 
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b. Internal trim (including seats, seat rings, modulation plugs, valve 
stems, and springs) of valves controlling water above 210 degrees F 
shall be Type 316 stainless steel. 

c. Internal trim for valves controlling water 210 degrees F or less shall 
be brass or bronze. Valve stems shall be Type 316 stainless steel. 

d. Non-metallic parts of hot water control valves shall be suitable for a 
m1n1mum continuous operating temperature of 250 degrees F or 50 degrees 
F above the system design temperature, whichever is higher. 

e. Unless indicated otherwise, provide modulating valves sized for 2 psi 
minimum and 4 psi maximum differential across the valve at the design 
flow rate. 

f. Valves 3 inches and smaller shall be globe valves, unless indicated 
otherwise. 

g. Valves 4 inches and larger shall be butterfly valves, unless indicated 
otherwise. 

2.3.3 Actuators 

Provide direct-drive electric actuators for all control applications, 
except where indicated otherwise. 

2.3.3.1 Electric Actuators 

Each actuator shall deliver the torque required for continuous uniform 
motion and shall have internal end switches to limit the travel, or be 
capable of withstanding continuous stalling without damage. Actuators 
shall function properly within 85 to 110 percent of rated line voltage. 
Provide actuators with hardened steel running shafts and gears of steel or 
copper alloy. Fiber or reinforced nylon gears may be used for torques less 
than 16 inch-pounds. Provide two-position actuators of single direction, 
spring return, or reversing type. Provide modulating actuators capable of 
stopping at any point in the cycle, and starting in either direction from 
any point. Actuators shall be equipped with a switch for reversing 
direction, and a button to disengage the clutch to allow manual 
adjustments. Provide the actuator with a hand crank for manual 
adjustments, as applicable. Thermal type actuators shall not be used. 
Spring return actuators shall be provided on all control dampers and all 
control valves, unless indicated otherwise. Each actuator shall have 
distinct markings indicating the full-open and full-closed position, and 
the points in-between. 

2.3.4 Output Switches 

2.3.4.1 Control Relays 

Field installed and DDC panel relays shall be double pole, double throw, UL 
listed, with contacts rated for the intended application, indicator light, 
and dust proof enclosure. The indicator light shall be lit when the coil 
is energized and off when coil is not energized. Relays shall be the 
socket type, plug into a fixed base, and replaceable without tools or 
removing w1r1ng. Encapsulated "PAM" type relays may be used for terminal 
control applications. 
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2.4 ELECTRICAL POWER AND DISTRIBUTION 

2.4.1 Transformers 
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Transformers shall conform to UL 506. For control power other than 
terminal level equipment, provide a fuse or circuit breaker on the 
secondary side of each transformer. 

2.4.2 Surge and Transient Protection 

Provide each digital controller with surge and transient power protection. 
Surge and transient protection shall consist of the following devices, 
installed externally to the controllers. 

2.4.2.1 Power Line Surge Protection 

Provide surge suppressors on the incoming power at each controller or 
grouped terminal controllers. Surge suppressors shall be rated in 
accordance with UL 1449,· have a fault indicating light, and conform to the 
following: 

a. The device shall be a transient voltage surge suppressor, hard-wire 
type individual equipment protector for 120 VAC/1 phase/2 wire plus 
ground. 

b. The device shall react within 5 nanoseconds and automatically reset. 

c. The voltage protection threshold, line to neutral, shall be no more 
than 211 volts. 

d. The device shall have an independent secondary stage equal to or 
greater than the primary stage joule rating. 

e. The primary suppression system components shall be pure silicon 
avalanche diodes. 

f. The secondary suppression system components shall be silicon avalanche 
diodes or metal oxide varistors. 

g. The device shall have an indication light to indicate the protection 
components are functioning. 

h. All system functions of the transient suppression system shall be 
individually fused and not short circuit the AC power line at any time. 

i. The device shall have an EMI/RFI noise filter with a minimum 
attenuation of 13 dB at 10 kHz to 300 MHz. 

j. The device shall comply with IEEE C62.41.1 and IEEE C62.41.2, Class 11 B11 

requirements and be tested according to IEEE C62.45. 

k. The device shall be capable of operating between minus 20 degrees F 
and plus 122 degrees F. 

2.4.2.2 Telephone and Communication Line Surge Protection 

Provide surge and transient protection for DDC controllers and DDC network 
related devices connected to phone and network communication lines, in 
accordance with the following: 
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a. The device shall provide continuous, non-interrupting protection, and 
shall automatically reset after safely eliminating transient surges. 

b. The protection shall react within 5 nanoseconds using only solid-state 
silicon avalanche technology. 

c. The device shall be installed at the distance recommended by its 
manufacturer. 

2.4.2.3 Controller Input/Output Protection 

Provide controller inputs and outputs with surge protection via optical 
isolation, metal oxide varistors (MOV), or silicon avalanche devices. 
Fuses are not permitted for surge protection. 

2.4.3 Wiring 

Provide complete electrical w1r1ng for the DDC System, including w1r1ng to 
transformer primaries. Unless indicated otherwise, provide all normally 
visible or otherwise exposed wiring in conduit. Where conduit is required, 
control circuit wiring shall not run in the same conduit as power wiring 
over 100 volts. Circuits shall be in accordance with Section 26 20 00, 
INTERIOR DISTRIBUTION SYSTEM. Run all circuits in conduit, metallic tubing, 
covered metal raceways, or armored cable. 

2.4.3.1 Power Wiring 

The following requirements are for field-installed wiring: 

a. Wiring for 24 V circuits shall be insulated copper 18 AWG minimum and 
rated for 300 VAC service. 

b. Wiring for 120 V circuits shall be insulated copper 14 AWG minimum and 
rated for 600 VAC service. 

2.4.3.2 Analog Signal Wiring 

Field-installed analog signal wiring shall be 18 AWG single or multiple 
twisted pair. Each cable shall be 100 percent shielded and have a 20 AWG 
drain wire. Each wire shall have insulation rated for 300 VAC service. 
Cables shall have an overall aluminum-polyester or tinned-copper 
cable-shield tape. 

2.5 FIRE PROTECTION DEVICES 

2.5.1 Duct Smoke Detectors 

Provide duct smoke detectors in HVAC ducts in accordance with NFPA 72 and 
NFPA 90A, except as indicated otherwise. Provide UL listed or FM approved 
detectors, designed specifically for.duct installation. 

Furnish and install detectors under Section 28 31 00.00 98 FIRE DETECTION 
AND ALARM. Connect new detectors to the building fire alarm panel. 
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2.6 INDICATORS 

2.6.1 Thermometers 
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Provide bi-metal type thermometers at locations shown. Thermometers shall 
have either 9 inch long scales or 3.5 inch diameter dials, with insertion, 
immersion, or averaging elements. Provide matching thermowells for 
pipe-mounted installations. Select scale ranges suitable for the intended 
service, with the normal operating temperature near the scale's midpoint. 
The thermometer's accuracy shall be plus or minus 2 percent of the scale 
range. 

2.6.2 Pressure Gauges for Piping Systems 

Provide pipe-mounted pressure gauges at the locations shown. Gauges shall 
conform to ASME B40.100 and have a 4-inch diameter dial and shutoff cock. 
Provide gauges in steam piping with a pressure snubber pigtail fitting. 
Select scale ranges suitable for the intended service, with the normal 
operating pressure near the scale's midpoint. The gauge's accuracy shall 
be plus or minus 2 percent of the scale range. 

2.7 VARIABLE FREQUENCY (MOTOR) DRIVES 

Variable Frequency Drives are specified under Section 26 29 23 VARIABLE 
FREQUENCY DRIVE SYSTEMS UNDER 600 VOLTS. 

PART 3 EXECUTION 

3.1 INSTALLATION 

Perform the installation under the superv1s1on of competent technicians 
regularly employed in the installation of DDC systems. 

3.1.1 Wiring Criteria 

a. Run circuits in rigid or flexible conduit, metallic tubing, covered 
metal raceways, or armored cable. 

b. Do not run binary control circuit w1r1ng in the same conduit as power 
wiring. Where analog signal wiring requires conduit, do not run in the 
same conduit with AC power circuits or control circuits. 

c. Provide circuit and wiring protection required by NFPA 70. 

d. Run all wiring located inside mechanical rooms in conduit. 

e. Do not bury aluminum-sheathed cable or aluminum conduit in concrete. 

f. Input/output identification: Permanently label each field-installed 
wire and cable at each end with descriptive text using a commercial 
wire marking system that fully encircles the wire, cable, or tube. 
Locate the markers within 2 inches of each termination. Match the 
names and I/O number to the project's point list. Similarly label all 
power wiring serving control devices, including the word "power" in the 
label. Label all terminal blocks with alpha/numeric labels. All 
wiring and the wiring methods shall be in accordance with UL 508A. 

g. The Contractor shall be responsible for correcting all associated 
ground loop problems. 

SECTION 23 09 23.13 20 

79K39149 

229 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

h. Run wiring in panel enclosures in covered wire track. 

3.1.2 Accessibility 

Install all equipment so that parts requiring periodic inspection, 
operation, maintenance, and repair are readily accessible. Install digital 
controllers, data ports, and concealed actuators, valves, dampers, and like 
equipment in locations freely accessible through access doors. 

3.1.3 Hand-Off-Auto Switches 

Wire safety controls such as smoke detectors and freeze protection 
thermostats to protect the equipment during both hand and auto operation. 

3.1.4 Temperature Sensors 

Install temperature sensors in locations that are accessible and provide a 
good representation of sensed media. Installations in dead spaces are not 
acceptable. Calibrate sensors according to manufacturer's instructions. 
Do not use sensors designed for one application in a different application. 

3.1.4.1 Duct Temperature Sensors 

a. Probe Type: Provide a gasket between the sensor housing and the duct 
wall. Seal the duct penetration air tight. Seal the duct insulation 
penetration vapor tight. 

b. Averaging Type (and coil freeze protection thermostats) : Weave the 
capillary tube sensing element in a serpentine fashion perpendicular to 
the flow, across the duct or air handler cross-section, using durable 
non-metal supports. Prevent contact between the capillary and the duct 
or air handler internals. Provide a duct access door at the sensor 
location. The access door shall be hinged on the side, factory 
insulated, have cam type locks, and be as large as the duct will 
permit, maximum 18 by 18 inches. For sensors inside air handlers, the 
sensors shall be fully accessible through the air handler's access 
doors without removing any of the air handler's internals. 

3.1.4.2 Immersion Temperature Sensors 

Provide thermowells for sensors measuring piping, tank, or pressure vessel 
temperatures. Locate wells to sense continuous flow conditions. Do not 
install wells using extension couplings. Where piping diameters are 
smaller than the length of the wells, provide wells in piping at elbows to 
sense flow across entire area of well. Wells shall not restrict flow area 
to less than 70 percent of pipe area. Increase piping size as required to 
avoid restriction. Provide thermal conductivity material within the well 
to fully coat the inserted sensor. 

3.1.5 Damper Actuators 

Where possible, mount actuators outside the air stream in accessible areas. 

3.1.6 Thermometers and Gages 

Mount devices to allow reading while standing on the floor or ground, as 
applicable. 
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Using an electronic hand-held label maker with white tape and bold black 
block lettering, provide an identification label on the exterior of each 
control device, actuator, and sensor. Also provide labels on the exterior 
of each new control actuator indicating the (full) open and (full) closed 
positions. For labels located outdoors, use exterior grade label tape, and 
provide labels on both the inside and outside of the panel door or device 
cover. Acceptable alternatives are white plastic labels with engraved bold 
black block lettering permanently attached to the control panel, control 
device, actuator, and sensor. Have the labels and wording approved by the 
BAS Owner prior to installation. 

3.1.9 Network and Telephone Communication Lines 

When telephone lines or network connections by the Government are required, 
provide the Contracting Officer at least 60 days advance notice of need. 

3.2 TEST AND BALANCE SUPPORT 

The controls contractor shall coordinate with and provide on-site support 
to the test and balance (TAB) personnel. This support shall include: 

a. On-site operation and manipulation of control systems during the 
testing and balancing. 

b. Control setpoint adjustments for balancing all relevant mechanical 
systems. 

c. Tuning control loops with setpoints and adjustments determined by TAB 
personnel. 

3.3 CONTROLS SYSTEM OPERATORS MANUALS 

Provide four electronic and printed copies of a Controls System Operators 
Manual. The manual shall be specific to the project, written to actual 
project conditions, and provide a complete and concise depiction of the 
installed work. Provide information in detail to clearly explain all 
operation requirements for the control system. 

Provide with each manual: CDs of the project's control system drawings, 
control programs, data bases, graphics, and all items listed below. 
Include gateway back-up data and configuration tools where applicable. 
Provide CDs in jewel case with printed and dated project-specific labels on 
both the CD and the case. For text and drawings, use Adobe Acrobat or MS 
Office file types. When approved by the Government, AutoCAD and Visio 
files are allowed. Give files descript'ive English names and organize in 
folders. 

Provide printed manuals in sturdy 3-ring binders with a title sheet on the 
outside of each binder indicating the project title, project location, 
contract number, and the controls contractor name, address, and telephone 
number. Each binder shall include a table of contents and tabbed dividers, 
with all material neatly organized. Manuals shall include the following: 
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a. A copy of the as-built control system (shop) drawings set, with all 
items specified under the paragraph "Submittals." Indicate all field 
changes and modifications. 

b. A copy of the project's mechanical design drawings, including any 
official modifications and revisions. 

c. A copy of the project's approved Product Data submittals provided under 
the paragraph "Submittals." 

d. A copy of the project's approved Performance Verification Testing Plan 
and Report. 

e. A copy of the project's approved final TAB Report. 

f. Printouts of all control system programs, including controller setup 
pages if used. Include plain-English narratives of application 
programs, flowcharts, and source code. 

g. Printouts of all physical input and output object properties, including 
tuning values, alarm limits, calibration factors, and set points. 

h. A table entitled "AC Power Table" listing the electrical power source 
for each device. Include the building electrical panel number, panel 
location, and circuit breaker number. 

i. The DDC manufacturer's hardware and software manuals in both print and 
CD format with printed project-specific labels. 

j. A list of qualified control system service organizations for the work 
provided under this contract. Include their addresses and telephone 
numbers. 

k. A written statement entitled "Technical Support" stating the control 
system manufacturer or authorized representative will provide toll-free 
telephone technical support at no additional cost to the Government for 
a minimum of two years from project acceptance, will be furnished by 
experienced service technicians, and will be available during normal 
weekday working hours. Include the toll-free technical support 
telephone number. 

1. A written statement entitled "Software Upgrades" stating software and 
firmware patches and updates will be provided upon request at no 
additional cost to the Government for a minimum of two years from 
contract acceptance. Include a table of all DDC system software and 
firmware provided under this contract, listing the original release 
dates, version numbers, part numbers, and serial numbers. 

3.4 PERFORMANCE VERIFICATION TESTING (PVT) 

3.4.1 General 

The PVT shall demonstrate compliance of the control system work with the 
contract requirements. The PVT shall be performed by the Contractor and 
witnessed and approved by the Government. If the project is phased, 
provide separate testing for each phase. A Pre-PVT meeting to review the 
Pre-PVT Checklist is required to coordinate all aspects of the PVT and 
shall include the Contractor's QA representative, the Contractor's PVT 
administrator, the Contracting Officer's representative, and the BAS Owner. 
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3.4.2 Performance Verification Testing Plan 

Submit a detailed PVT Plan of the proposed testing for Government 
approval. Develop the PVT Plan specifically for the control system in this 
contract. The PVT Plan shall be an clear list of test items arranged in a 
logical sequence. Include the intended test procedure, the expected 
response, and the pass/fail criteria for every component tested. 

The plan shall clearly describe how each item is tested, indicate where 
assisting personnel are required (like the mechanical contractor), and 
include what procedures are used to simulate conditions. Include a 
separate column for each checked item and extra space for comments. Where 
sequences of operations are checked, insert each corresponding routine from 
the project's sequence of operation. For each test area, include signature 
and date lines for the Contractor's PVT administrator, the Contractor's QA 
representative, the Contracting Officer's representative, and the BAS Owner 
to acknowledge successful completion. 

3.4.3 PVT Sample Size 

Test all primary air ~andling unit controllers unless otherwise directed. 

The Government may witness all testing of PVT items. 

3.4.4 Pre-Performance Verification Testing Checklist 

Submit the following as a list with items checked off once verified. 
Provide a detailed explanation for any items that are not completed or 
verified. 

a. Verify all required mechanical installation work is successfully 
completed, and all HVAC equipment is working correctly (or will be by 
the time the PVT is conducted) . 

b. Verify HVAC motors operate below full-load amperage ratings. 

c. Verify all required control system components, wiring, and accessories 
are installed. 

d. Verify the installed control system architecture matches approved 
drawings. 

e. Verify all control circuits operate at the proper voltage and are free 
from grounds or faults. 

f. Verify all required surge protection is installed. 

g. Verify the A/C Power Table specified in "CONTROLS SYSTEM OPERATORS 
MANUALS" is accurate. 

h. Verify all DOC network communications function properly, including 
uploading and downloading programming changes. 

i. Verify each digital controller's programming is backed up. 

j. Verify all wiring, components, and panels are properly labeled. 

k. Verify all required points are programmed into devices. 
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1. Verify all TAB work affecting controls is complete. 

m. Verify all valve and actuator zero and span adjustments are set 
properly. 

n. Verify all sensor readings are accurate and calibrated. 

o. Verify each control valve and actuator goes to normal position upon 
loss of power. 

p. Verify all control loops are tuned for smooth and stable operation. 
View trend data where applicable. 

q. Verify each controller works properly in stand-alone mode. 

r. Verify all safety controls and devices function properly, including 
freeze protection and interfaces with building fire alarm systems. 

s. Verify all electrical interlocks work properly. 

t. Verify software is installed and graphic pag~s are modified correctly. 

u. Verify the as-built (shop) control drawings are completed. 

3.4.5 Conducting Performance Verification Testing 

a. Conduct Government-witnessed PVT after approval of the PVT Plan and the 
completed Pre-PVT Checklist. Notify the Contracting Officer of the 
planned PVT at least 15 days prior to testing. Provide an estimated 
time table required to perform the testing. Furnish personnel, 
equipment, instrumentation, and supplies necessary to perform all 
aspects of the PVT. Ensure that testing personnel are regularly 
employed in the testing and calibration of DDC systems. Using the 
project's as-built control system (shop) drawings, the project's 
mechanical design drawings, the approved Pre-PVT Checklist, and the 
approved PVT Plan, conduct the PVT. 

b. During testing, identify any items that do not meet the contract 
requirements and if time permits, conduct immediate repairs and 
re-test. Otherwise, deficiencies shall be investigated, corrected, and 
re-tested later. Document each deficiency and corrective action taken. 

c. If re-testing is required, follow the procedures for the initial PVT. 
The Government may require re-testing of any control system components 
affected by the original failed test. 

3.4.6 Controller Capability and Labeling 

Test the following for each controller: 

a. Memory: Demonstrate that programmed data, parameters, and trend/ alarm 
history collected during normal operation is not lost during power 
failure. 

b. Direct Connect Interface: Demonstrate the ability to connect directly 
to each type of digital controller with a portable electronic device 
like a notebook computer or PDA. Show that maintenance personnel 
interface tools perform as specified in the manufacturer's technical 
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c. Stand Alone Ability: Demonstrate controllers provide stable and 
reliable stand-alone operation using default values or other method for 
values normally read over the network. 

d. Wiring and AC Power: Demonstrate the ability to disconnect any 
controller safely from its power source using the AC Power Table. 
Demonstrate the ability to match wiring labels easily with the control 
drawings. 

e. Nameplates and Tags: Show the nameplates and tags are accurate and 
permanently attached to control panel doors, devices, sensors, and 
actuators. 

3.4.7 Workstation and Software Operation 

Verify the following at the existing operator's workstation. 

a. Show points lists agree with naming conventions. 

b. Show that graphics are complete. 

c. Show the UPS operates as specified. 

3.4.8 Execution of Sequence of Operation 

Demonstrate that the HVAC system operates properly through the complete 
sequence of operation. Use read/write property services to globally read 
and modify parameters over the internetwork. 

3.4.9 Control Loop Stability and Accuracy 

For all control loops tested, give the Government trend graphs of the 
control variable over time, demonstrating that the control loop responds to 
a 20 percent sudden change of the control variable set point without 
excessive overshoot and undershoot. If the process does not allow a 20 
percent set point change, use the largest change possible. Show that once 
the new set point is reached, it is stable and maintained. Control loop 
trend data shall be in real-time with the time between data points 30 
seconds or less. 

3.4.10 Performance Verification Testing Report 

Upon successful completion of the PVT, subm'it a PVT Report to the 
Government and prior to the Government taking use and possession of the 
facility. Do not submit the report until all problems are corrected and 
successfully re-tested. The report shall include the annotated PVT Plan 
used during the PVT. Where problems were identified, explain each problem 
and the corrective action taken. Include a written certification that the 
installation and testing of the control system is complete and meets all of 
the contract's requirements. 

3.5 TRAINING REQUIREMENTS 

Provide a qualified instructor (or instructors) with two years m~n~mum 
field experience with the installation and programming of similar DDC 
systems. Orient training to the specific systems installed. Coordinate 
training times with the Contracting Officer and BAS Owner. Training shall 
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take place at the job site and/or a nearby Government-furnished location. 
A training day shall occur during normal working hours, last no longer than 
8 hours and include a one-hour break for lunch and two additional 15-minute 
breaks. The project's approved Controls System Operators Manual shall be 
used as the training text. The Contractor shall ensure the manuals are 
submitted, approved, and available to hand out to the trainees before the 
start of training. 

End of Section 
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SECTION 23 31 13.00 40 

METAL DUCTS 

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 325 

ANSI/AISC 360 

(2011) Steel Construction Manual 

(2010) Specification for Structural Steel 
Buildings 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE) 

ASHRAE EQUIP IP HDBK 

ASHRAE FUN IP 

(2008; Errata 1 2010) Handbook, HVAC 
Systems and Equipment (IP Edition) 

(2009; Errata 2010) Fundamentals Handbook, 
I-P Edition 

AMERICAN WELDING SOCIETY (AWS) 

AWS A5.8/A5.8M (2004) Specification for Filler Metals for 
Brazing and Braze Welding 

ASTM INTERNATIONAL (ASTM) 

ASTM A123/A123M 

ASTM A36/A36M 

ASTM A653/A653M 

ASTM A924/A924M 

(2009) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products 

(2008) Standard Specification for Carbon 
Structural Steel 

(2010) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process 

(2010a) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

NFPA 90A (2009; Errata 09-1) Standard for the 
Installation of Air Conditioning and 
Ventilating Systems 
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SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA) 

SMACNA 1966 

SMACNA 1987 

(2005) HVAC Duct Construction Standards 
Metal and Flexible, 3rd Edition 

(2006) HVAC Duct Systems Inspection Guide, 
3rd Edition 

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE) 

SAE AMS 2480 (2009; Rev H) Phosphate Treatment, Paint, 
Base 

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC) 

SSPC Painting Manual 

1.2 DESIGN REQUIREMENTS 

(2002) Good Painting Practice, Steel 
Structures Painting Manual, Volume 1 

Section 23 05 48.00 40 VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND 
EQUIPMENT applies to work in this section. 

Submit equipment and performance data for medium/high pressure ductwork 
systems consisting of use life, system functional flows, safety features, 
and mechanical automated details. Submit test response and performance 
characteristics curves for certified equipment. 

Submit design analysis and calculations for medium/high pressure ductwork 
systems indicating the manufacturer's recommended air velocities, maximum 
static pressure, and temperature calculations. 

1.3 SCOPE OF WORK 

Encompass low-pressure systems ductwork and plenums where maximum air 
velocity is 2,000 feet per minute(fpm) and maximum static pressure is 2 
inches water gage (wg), positive or negative. 

Submit connection diagrams for low pressure ductwork systems indicating 
the relation and connection of devices and apparatus by showing the 
general physical layout of all controls, the interconnection of one 
system (or portion of system) with another, and internal tubing, 
wiring, and other devices. 

Submit design analysis and calculations for low pressure ductwork 
systems indicating the manufacturer's recommended air velocities, 
maximum static pressures, temperature calculations and acoustic levels. 

Encompass high velocity systems ductwork where: 

Minimum air velocity exceeds 2,000 feet per minute (fpm) or static 
pressure exceeds 2 inches water gage (wg) . 

Medium static pressure ranges from over 2 inches wg through 3 inches wg, 
positive or negative, or over 3 inches wg through 6 inches wg positive. 

Do not use rigid fibrous-glass ductwork. 
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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 

Submit Material, Equipment, and Fixture Lists and Records of 
Existing Conditions in accordance with paragraph entitled, 
"General Requirements," of this section. 

SD-02 Shop Drawings 

Submit the following in accordance with paragraph entitled, 
"Drawings," of this section. 

Connection Diagrams 

Record Drawings 

SD-03 Product Data 

Submit Equipment and Performance Data for medium/high pressure 
ductwork systems in accordance with paragraph entitled, "Design 
Requirements," of this section. 

Submit manufacturer's catalog data for the following items: 

Galvanized Steel Ductwork Materials 

Brazing Materials 

Mill-Rolled Reinforcing and Supporting Materials 

Round Sheet Metal Duct Fittings 

Turning Vanes 

Power Operated Dampers 

Flexible Connectors 

Manual Volume Dampers 

SD-05 Design Data 

Submit Design Analysis and Calculations for medium/high pressure 
ductwork systems in accordance with paragraph entitled, "Design 
Requirements," of this section. 

SD-07 Certificates 

Listing of Product Installations for medium/high pressure ductwork 
systems in accordance with paragraph entitled, "Installation," of 
this section. 
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Submit certificates, showing conformance with the referenced 
standards contained in this section for: 

Galvanized Steel Ductwork Materials 

Brazing Materials 

Mill-Rolled Reinforcing and Supporting Materials 

Round Sheet Metal Duct Fittings 

Turning Vanes 

Dampers 

Flexible Connectors 

SD-10 Operation and Maintenance Data 

Submit Operation and Maintenance Manuals in accordance with 
paragraph entitled, "Operation and Maintenance," of this section. 

Power Operated Dampers 

1.5 GENERAL REQUIREMENTS 

Submit records of existing conditions consisting of the results of 
Contractor's survey of work area conditions and features of existing 
structures and facilities within and adjacent to the jobsite. Commencement 
of work constitutes acceptance of existing conditions. 

Include the manufacturer's style or catalog numbers, specification and 
drawing reference numbers, warranty information, and fabrication site 
information within material, equipment, and fixture lists. 

1.6 DRAWINGS 

Submit connection diagrams for medium/high pressure ductwork systems 
indicating the relation and connection of devices and apparatus by showing 
the general physical layout of all controls, the interconnection of one 
system (or portion of system) with another, and internal tubing, wiring, 
and other devices. 

Provide record drawings with current factual information including 
deviations from, and amendments to, the drawings and concealed or visible 
changes in the work, for medium/high pressure ductwork systems.Label 
drawings "As-Built". 

PART 2 PRODUCTS 

2.1 MATERIALS 

2.1.1 Galvanized Steel Ductwork Materials 

Galvanized steel ductwork sheet metal shall be carbon steel, of 
lock-forming quality, hot-dip galvanized, with regular spangle-type zinc 
coating, conforming to ASTM A924/A924M and ASTM A653/A653M, Designation 
G90. Treat duct surfaces to be painted by phosphatizing. 

SECTION 23 31 13.00 40 

-- -------------. 

79K39149 

243 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

Conform to ASHRAE EQUIP IP HDBK, Chapter 16, ASHRAE FUN IP, Chapter 32 
and SMACNA 1966 for sheet metal gages and reinforcement thickness. 

Low pressure ductwork minimum standards are as follows: 

2.1.2 Brazing Materials 

MINIMUM SHEET METAL GAGE 

DUCT WIDTH 
INCHES 

0 - 12 
13 - 30 
31 - 60 

GAGE 

26 
24 
22 

Brazing materials shall be silicon bronze conforming to AWS AS.B/AS.BM. 

2.1.3 Mill-Rolled Reinforcing And Supporting Materials 

Conform to ASTM A36/A36Mfor mill-rolled structural steel and, wherever in 
contact with sheet metal ducting galvanize to commercial weight of zinc or 
coated with materials conforming to ASTM A123/A123M [SSPC Painting Manual] . 

Equivalent strength, proprietary design, rolled-steel structural support 
systems may be submitted for approval in lieu of mill-rolled structural 
steel. 

2.2 COMPONENTS 

2.2.1 Round Sheet Metal Duct Fittings 

Shop fabricate fittings. 

Manufacture as separate fittings, not as tap collars welded or brazed into 
duct sections. 

Submit for approval offset configurations. 

Miter elbows shall be two-piece type for angles less than 31 degrees, 
three-piece type for angles 31 through 60 degrees, and five-piece type for 
angles 61 through 90 degrees. Centerline radius of elbows shall be 1-1/2 
times fitting cross section diameter. 

Crosses, increasers, reducers, reducing tees, and 90-degree tees shall be 
conical type. 

CUtouts in fitting body shall be equal to branch tap dimension or, where 
smaller, excess material shall be flared and rolled into smooth radius 
nozzle configuration. 

2.2.2 Fittings 

Make divided flow fittings as separate fittings, not tap collars into duct 
sections, with the following construction requirements: 

Sound, airtight, continuous welds at intersection of fitting body and 
tap 
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Tap liner securely welded to inner liner, with weld spacing not to 
exceed 3 inches 

Pack insulation around the branch tap area for complete cavity filling. 

Carefully fit branch connection to cutout openings in inner liner 
without spaces for air erosion of insulation and without sharp 
projections that cause noise and airflow disturbance. 

Continuously braze seams in the pressure shell of fittings. Protect 
galvanized areas that have been damaged by welding with manufacturer's 
standard corrosion-resistant coating. 

Submit for approval offset configurations. 

Elbows shall be two-piece type for angles through 35 degrees, three-piece 
type for angles 36 through 71 degrees, and five-piece type for angles 72 
through 90 degrees. 

2.2.3 Turning Vanes 

Turning vanes shall be double-wall type, commercially manufactured.for 
high-velocity system service. 

2.2.4 Dampers 

Low pressure drop, high-velocity manual volume dampers, and high-velocity 
fire dampers shall be constructed in accordance with ASHRAE EQUIP IP HDBK, 
Chapter 16, ASHRAE FUN IP, Chapter 32 and SMACNA 1966. 

2.2.5 Flexible Connectors For Sheet Metal 

Connectors shall be UL listed, 30-ounce per square foot, waterproof, 
fire-retardant, airtight, woven fibrous-glass cloth, double coated with 
chloroprene. Clear width, not including clamping section, shall be 6 to 8 
inches. 

2.2.6 Duct Hangers 

Duct hangers in contact with galvanized duct surfaces shall be galvanized 
steel painted with inorganic zinc. 

2.2.7 Mill-Rolled Reinforcing And Supporting Materials 

Mill-rolled structural steel shall conform to ASTM A36/A36M and, whenever 
in contact with sheet metal ducting, shall be galvanized in accordance with 
ASTM A123/A123M. 

Equivalent strength, proprietary-design, rolled-steel structural support 
systems may be submitted for approval in lieu of mill-rolled structural 
steel. 

2.2.8 Manual Volume Dampers 

Conform to SMACNA 1966 for volume damper construction. 

Equip dampers with an indicating quadrant regulator with a locking feature 
externally located and easily accessible for adjustment and standoff 
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brackets to allow mounting outside external insulation. Where damper rod 
lengths exceed 30 inches, provide a regulator at each end of damper shaft. 

All damper shafts shall have two-end bearings. 

Splitter damper shall be 2 gages heavier than duct in which installed. 
Hinges shall be full length piano-type. 

Damper shaft shall be full length and shall extend beyond damper blade. A 
3/8 inch square shaft shall be used for damper lengths up to 20 inches and a 
1/2 inch square shaft shall be used for damper lengths 20 inches and 
larger. Where necessary to prevent damper vibration or slippage, 
adjustable support rods with locking provisions external to duct shall be 
provided at damper blade end. 

Dampers in ducts having a width perpendicular to the axis of the damper 
that is greater than 12 inches shall be multiblade type having a 
substantial frame with blades fabricated of 16-gage metal. Blades shall 
not exceed 10 inches in width and 48 inches in length and shall be welded to 
1/2 inch diameter shafts. Dampers greater than 48 inches in width shall be 
made in two or more sections with intermediate mullions, each section being 
mechanically interlocked with the adjoining section or sections. Blades 
shall have oil-impregnated sintered bronze bearings and shall be connected 
so that adjoining blades rotate in opposite directions. 

2.2.9 Power-Operated Dampers 

Dampers shall conform to applicable requirements specified under Section 
23 09 23.13 20 DIRECT DIGITAL CONTROL SYSTEM FOR HVAC. 

PART 3 EXECUTION 

3.1 PREPARATION 

Provide sheet metal construction in accordance with the recommendations for 
best practices in ASHRAE EQUIP IP HDBK, Chapter 16, SMACNA 1966, NFPA 90A, 
and ASHRAE FUN IP, Chapter 32. 

Where construction methods for certain items are not described in the 
referenced standards or herein, perform the work in accordance with 
recommendations for best practice defined in ASHRAE EQUIP IP HDBK. 

Clean free of oil, grease, and deleterious substances sheet metal surfaces 
to be painted and surfaces to which adhesives are to be applied. 

Duct strength shall be adequate to prevent failure under service pressure 
or vacuum created by fast closure of duct devices. Provide leaktight, 
automatic relief devices. 

Supplementary steel shall be designed and fabricated in accordance with 
ANSI/AISC 360 and AISC 325. 

3.2 INSTALLATION 

Within listing of product installations for medium/high pressure ductwork 
systems include identification of at least 5 units, similar to those 
proposed for use, that have been in successful service for a minimum period 
of 5 years. Include purchaser, address of installation, service 
organization, and date of installation. 
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Fabricate airtight and include reinforcements, bracing, supports, framing, 
gasketing, sealing, and fastening to provide rigid construction and freedom 
from vibration, airflow-induced motion and noise, and excessive deflection 
at specified maximum system air pressure and velocity. 

Enclose dampers located behind architectural intake or exhaust louvers by a 
rigid sheet metal collar and sealed to building construction with 
elastomers for complete air tightness. 

Provide outside air-intake ducts and plenums made from sheet metal with 
soldered watertight joints. 

Provide offsets and transformations as required to avoid interference with 
the building construction, piping, or equipment. 

Clean free of oil, grease, and deleterious substances sheet metal surfaces 
to be painted or surfaces to which adhesives will be applied. 

3.3 APPLICATION 

3.3.1 Low Pressure Sheet Metal Ducts 

Weld angle iron frames at corners and ends, whenever possible. Angle iron 
reinforcements shall be riveted or welded to ducts not more than 6 inches 
on center, with not less than two points of attachment. Spot welding, 
where used, shall be 3 inches on center. 

Standard seam joints shall be sealed with an elastomer compound to comply 
with SMACNA 1966 Seal Class A, B or C as applicable. 

Crossbreaking shall be limited to 4 feet and shall be provided on all ducts 
8 inches wide and wider. Bead reinforcement shall be provided in lieu of 
crossbreaking where panel popping may occur. Where rigid insulation will 
be applied, crossbreaking is not required. 

3.3.1.1 Longitudinal Duct Seams 

Corner seams shall be Pittsburg lock. 

3.3.1.2 Joints and Gaskets 

Companion angle flanges shall be bolted together with 1/4 inch diameter 
bolts and nuts spaced 6 inches on center. Flanged joints shall be gasketed 
with chloroprene full-face gaskets 1/8 inch thick, with Shore A 40 
durometer hardness. Gaskets shall be one piece and dovetailed at joints. 

3.3.1.3 Flexible Duct Joints 

Joints between flexible duct without sheet metal collars and round metal 
ductwork connections shall be made by trimming the ends, coating the inside 
of the flexible duct for a distance equal to depth of insertion with 
elastomer caulk, and by securing with· sheet metal screws or binding with a 
strap clamp. 

3.3.1.4 Square Elbows 

Provide double-vane duct turns in accordance with SMACNA 1966. 
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3.3.1.5 Radius Elbows 

Conform to SMACNA 1966 for radius elbows. Provide an inside radius equal 
to the width of the duct. Where installation conditions preclude use of 
standard elbows, the inside radius may be reduced to a minimum of 0.25 
times duct width and install turning vanes in accordance with the following 
schedule. 

RADIUS OF TURNING 
WIDTH OF ELBOWS VANES IN PERCENT OF DUCT WIDTH 

INCHES VANE NO. 1 VANE NO. 2 VANE NO. 3 

Up to 16 56 

17 to 48 43 73 

49 and over 37 55 83 

Where two elbows are placed together in the same plane in ducts 30 inches 
wide and larger, the guide vanes shall be continuous through both elbows 
rather than spaced in accordance with above schedule. 

3.3.1.6 Outlets, Inlets, And Duct Branches 

Install branches, inlets, and outlets so that air turbulence will be 
reduced to a minimum and air volume properly apportioned. Install 
adjustable splitter dampers at all supply junctions to permit adjustment of 
the amount of air entering the branch. Wherever an air-diffusion device is 
shown as being installed on the side, top, or bottom of a duct, and 
whenever a branch takeoff is not of the splitter type, a commercially 
manufactured 45 degree side-take-off (STO) fitting with manual; provide 
volume damper to allow adjustment of the air quantity and to provide an 
even flow of air across the device or duct it services. 

Where a duct branch is to handle more than 25 percent of the air handled by 
the duct main, use a complete 90-degree increasing elbow with an inside 
radius of 0.75 times branch duct width. Size of the leading end of the 
increasing elbow within the main duct shall have the same ratio to the main 
duct size as the ratio of the related air quantities handled. 

Where a duct branch is to handle 25 percent or less of the air handled by 
the duct main, the branch connection shall have a 45 degree side take-off 
entry in accordance with SMACNA 1966. 

3.3.1.7 Duct Transitions 

Where the shape of a duct changes, the angle of the side of the transition 
piece shall not exceed 15 degrees from the straight run of duct connected 
thereto. 

Where equipment is installed in ductwork, the angle of the side of the 
transition piece from the straight run of duct connected thereto shall not 
exceed 15 degrees on the upstream side of the equipment and 22-1/2 degrees 
on the downstream side of the equipment. 

3.3.1.8 Branch Connections 

Construct radius tap-ins in accordance with SMACNA 1966. 
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Install access doors and panels in ductwork at controls or at any item 
requiring periodic inspection, adjustment, maintenance, or cleaning and 
where indicated, and every 20 feet 6.1M for indoor air quality housekeeping 
purposes. 

Minimum size of access opening shall be 12 by 18 inches, unless precluded 
by duct dimensions or otherwise indicated. 

Construct access door in accordance with SMACNA 1966, except that sliding 
doors may be used only for special conditions upon prior approval. 
Insulated doors shall be double-panel type. 

Access doors that leak shall be made airtight by adding or replacing hinges 
and latches or by construction of new doors adequately reinforced, hinged, 
and latched. 

3. 3 .1.10 Plenum Construction 

Intake and discharge plenum shall have companion angle joints with the 
following minimum thickness of materials: 

SHEET 
METAL REINFORCEMENT 

LONGEST 
ANGLES 

SIDE 
INCHES 

USS GAGE COMPANION ANGLES INCHES, 24 INCHES ON 
ALL SIDES INCHES CENTER MAXIMUM 

To 48 20 1-1/2 by 1-1/2 by 1/8 1-1/2 by 1-1/2 by 1/8 

49 to 84 18 2 by 2 by 1/8 2 by 2 by 3/16 

85 to 120 16 2 by 2 by 1/8 2 by 2 by 1/8 

121 and larger 14 2 by 2 by 3/16 2 by 2 by 3/16 

Plenum access doors shall be constructed in accordance with SMACNA 1966 
except that access doors smaller than man-access doors shall have door 
openings framed with angle iron that is one commercial size smaller than 
specified panel reinforcement. 

Angle iron and channel iron shall have welded and ground miter corners. 

3.3.1.11 Manual Volume Dampers 

Balancing dampers of the splitter, butterfly, or multilouver type, shall be 
provided to balance each respective main and branch duct. 

3.3.1.12 Flexible Connectors For Sheet Metal 

Air handling equipment, ducts crossing building expansion joints, and fan 
inlets and outlets shall be connected to upstream and downstream components 
by treated woven-cloth connectors. 

Connectors shall be installed only after system fans are operative, and 
vibration isolation mountings have been adjusted. When system fans are 
operating, connectors shall be free of wrinkle caused by misalignment or 
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fan reaction. Width of surface shall be curvilinear. 

3.3.2 Rectangular Sheet Metal Ducts 

3.3.2.1 Medium-Pressure Gages, Joints, And Reinforcement 

Minimum sheet metal gages, joints, and reinforcements between joints shall 
be in accordance with ASHRAE EQUIP IP HDBK, Chapter 16, ASHRAE FUN IP, 
Chapter 32 and SMACNA 1966. 

Sheet metal minimum thickness, transverse reinforcement between joints, and 
joints of ducts shall be in accordance with the following: 

3.3.2.2 

LONGEST 
SIDE 

INCHES 

97 to 108 

109 to 132 

133 and 
longer 

SHEET 
METAL 
GAGE 

ALL SIDES 

16 

16 

14 

COMPANION ANGLE 
INCHES 

2 by 2 by 1/8, 
two tie rods 
along angle 

2 by 2 by 3/16, 
two tie rods 
along angle 

2 by 2 by 3/16, 
with tie rods 
every 48 inches 

REINFORCEMENT ANGLES 
INCHES, 24 INCHES ON 

CENTER MAXIMUM 

(BACK TO BACK) 

Two 2 by 2 by 1/8, 
two tie rods along 
angle 

Two 2 by 2 by 3/16, 
two tie rods along 
angle 

Two 2 by 2 by 3/16, 
with tie rods every 
48 inches 

Medium- And High-Pressure Branches, Inlets, Outlets 

Install branches, inlets, and outlets to minimize air turbulence and to 
ensure proper airflow. 

Install dampers so that the amount of air entering duct mains can be 
adjusted. 

Provide commercially manufactured air extractors to allow adjustment of the 
air quantity and to provide an even flow of air across the device or duct 
served. 

Where a duct branch is to handle over 25 percent of the air handled by the 
duct main, a complete 90-degree increasing elbow shall be used, with an 
inside radius of 0.75 times duct branch width. Size of the trailing end of 
the increasing elbow within the main duct shall be in the same ratio to the 
main duct size as the ratio of the relative air quantities handled. 

Where a duct branch is to handle 25 percent or less of the air handled by 
the duct main, the branch connection shall have an inside radius of 0.75 
times branch duct width, a minimum arc length of 45 degrees, and an outside 
radius of 1.75 times duct branch width. Arc shall be tangent to duct main. 

3.3.2.3 High-Pressure Gages, Joints, And Reinforcement 

Sheet metal minimum thickness, joints, and reinforcement between joints 
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shall be in accordance with ASHRAE EQUIP IP HDBK, Chapter 16, ASHRAE FUN IP, 
Chapter 32 and SMACNA 1966. 

The following types of ASHRAE EQUIP IP HDBK, Chapter 16, ASHRAE FUN IP, 
Chapter 32 and SMACNA 1966 transverse joints shall be used: 

Welded flange joint [with] [without] angle 

Companion angle flanged joint 

The following types of longitudinal seams shall be used: 

Approved lock seams, back brazed, or continuously brazed seams for 
ducts with largest dimension up to 72 inches 

Continuously welded or brazed seams for ducts with largest dimension · 
greater than 72 inches 

Sheet metal minimum thickness, transverse reinforcement between joints, and 
companion angle joints of ducts with longest side greater than 96 inches 
shall be in accordance with the following: 

LONGEST 
SIDE 

INCHES 

97 to 108 

109 to 132 

133 and 
longer 

SHEET 
METAL 
GAGE 

ALL SIDES 

16 

16 

14 

3.3.3 Round Sheet Metal Ducts 

COMPANION ANGLE 
INCHES 

2 by 2 by 1/8, 
two tie rods 
along angle 

2 by 2 by 3/16, 
two tie rods 
along angle 

2-1/2 by 2-1/2 
by 3/16, with 
tie rods every 
24 inches 

3.3.3.1 Duct Gages, Joints, And Reinforcement 

REINFORCEMENT ANGLES 
INCHES, 24 INCHES ON 

CENTER MAXIMUM 

(BACK TO BACK) 

*Two 2 by 2 by 1/8, 
two tie rods along 
angle 

*Two 2 by 2 by 3/16, 
two tie rods along 
angle 

*Two 2-1/2 by 2-1/2 
by 3/16, with tie 
rods every 24 inches 

Sheet metal minimum thickness, joints, and reinforcement between joints 
shall be in accordance with ASHRAE EQUIP IP HDBK, Chapter 16, ASHRAE FUN IP, 
Chapter 32 and SMACNA 1966. 

Longitudinal duct joint shall be manufactured by machine, with spiral 
lockseams to and including 60 inch diameters, and to dimensional tolerances 
compatible with fittings provided. 

Ducts shall have supplemental girth angle supports, riveted with tack welded 
or brazed to duct. Girth angles shall be located as follows: 
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DIAMETER, INCHES 

25 to 36 

37 to 50 

51 to 60 

REINFORCEMENT-MAXIMUM SPACING, INCHES 

1-1/4 by 1-1/4, 1/8 thick, 72 
inches on center 

1-1/4 by 1-1/4, 1/8 thick, 60 
inches on center 

1-1/2 by 1-1/2, 1/8 thick, 48 
inches on center 

Draw band girth joints are not acceptable. 

Slip joints shall be made up by coating the male fitting with elastomer 
sealing materials, exercising care to prevent mastic from entering fitting 
bore, leaving only a thin annular mastic line exposed internally. Sheet 
metal screws shall be used to make assembly rigid, not less than four 
screws per joint, maximum spacing 6 inches. Pop rivets shall not be used. 
All joints shall be taped and heat sealed. 

Bolt heads and nuts shall be hex-shaped, 5/16 inch diameter for ducts up to 
50 inch diameter, and 3/8 inch diameter for 51 inch diameter ducts and 
larger. 

Flanges shall be continuously welded or brazed to duct on outside of duct 
and intermittently welded with 1 inch welds every 4 inches on inside joint 
face. Excess filler metal shall be removed from inside face. Galvanized 
areas that have been damaged by welding shall be protected with 
manufacturer's standard corrosion-resistant coating. 

3.3.3.2 Duct Transitions 

Where the shape of a duct changes, the angle of the side of the transition 
piece shall not exceed 15 degrees from the straight run of duct connected 
thereto. 

Where equipment is installed in ductwork, the angle of the side of the 
transition piece from the straight run of duct connected thereto shall not 
exceed 15 degrees on the upstream side of the equipment and 22-1/2 degrees 
on the downstream side of the equipment. 

3.3.4 Transverse Reinforcement Joints 

Transverse reinforcements shall be spot welded 4 inches on center. 
Transverse reinforcement shall be welded at all corners to form continuous 
frames. 

3.3.5 Joint Gaskets 

Flanged joints shall be gasketed with chloroprene full-face gaskets 1/8 inch 
thick, Shore A 40 durometer hardness. Gaskets shall be one piece, 
dovetailed at joints. 

3.3.6 Radius Elbows 

Fabricate elbow proportions and radius elbows in accordance with 
ASHRAE EQUIP IP HDBK, Chapter 16, ASHRAE FUN IP, Chapter 32 and SMACNA 1966. 
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3.3.7 Plenum Connections 

Round duct connections shall be welded joint bellmouth type. 

Rectangular duct connections shall be bellmouth type, constructed in 
accordance with ASHRAE EQUIP IP HDBK, Chapter 16, ASHRAE FUN IP, Chapter 
32 and SMACNA 1966. 

3.3.8 Access Openings 

Minimum size of access opening shall be 12 by 18 inches, unless precluded 
by duct dimension. 

Access openings shall be framed by welded and ground miter joint, 1/8 inch 
thick strap steel or angle iron, with 3/8 inch studs welded to frame. 
Cover plate shall be not less than constructed of 12-gage metal. 

In lieu of access doors, readily accessible flanged duct sections may be 
provided upon approval. Provide stable hanger supports for disconnected 
duct termini. 

3.3.9 Duct Supports 

Install duct support in accordance with ASHRAE EQUIP IP HDBK, Chapter 16, 
ASHRAE FUN IP, Chapter 32 and SMACNA 1966. Duct hangers shall meet the 
minimum size specified in ASHRAE EQUIP IP HDBK, Chapter 16, ASHRAE FUN IP, 
Chapter 32 and SMACNA 1966. Provide two hangers where necessary to 
eliminate sway. Support attachment to duct surfaces, shall be by welding 4 
inches on center. 

Selection of hanging system shall be at the Contractor•s option, and shall 
take into account the location and precedence of work under other sections, 
interferences of various piping and electrical conduit, equipment, building 
configuration, structural and safety factor requirements, vibration, and 
imposed loads under normal and abnormal service conditions. Support sizes, 
configurations, and spacings are given to show the minimal type of 
supporting components required. If installed loads are excessive for the 
specified hanger spacing, hangers, and accessories hanger spacing shall be 
reduced. After system startup, any duct support device which, due to 
length, configuration, or size, vibrates or causes possible failure of a 
member, shall be replaced or the condition shall otherwise be alleviated. 
Special care shall be exercised to preclude cascade-type failures. 

Hanger rods, angles, and straps shall be attached to beam clamps. Concrete 
inserts, masonry anchors, and fasteners shall be approved for the 
application. 

Hardened high-carbon spring-steel fasteners fitted onto beams and 
miscellaneous structural steel are acceptable upon prior approval of each 
proposed application and upon field demonstration of conformance to 
specification requirements. Fasteners shall be made from ste~l conforming 
to AISI Type 1055 or 1070, treated and finished in conformance with 
SAE AMS 2480, Type Z (zinc phosphate base), Class 2 (supplementary 
treatment). A 72-hour load-carrying capacity shall be verified by a 
certified independent laboratory. 

Hanger spacing shall provide a 20-to-1 safety factor for supported load. 

Maximum load supported by any two fasteners shall be 100 pounds. 
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Ductwork and equipment shall not be hung from roof deck, piping, or other 
ducts or equipment. Maximum span between any two points shall be 10 feet, 
with lesser spans as required by duct assemblies, interferences, and 
permitted loads imposed. 

There shall be not less than one set of hangers for each point of support. 
Hangers shall be installed on both sides of all duct turns, branch 
fittings, and transitions. 

Hangers shall be sufficiently cross braced to eliminate sway vertically and 
laterally. 

Rectangular ducts up to 36 inches shall be. supported by strap-type hangers 
attached at not less than three places to not less than two duct surfaces 
in different planes. 

Perforated strap hangers are not acceptable. 

Rectangular ducting, 36 inches and larger, shall be supported by trapeze 
hangers. Ducts situated in unconditioned areas and required to have 
insulation with a vapor-sealed facing shall be supported on trapeze 
hangers. Hangers shall be spaced far enough out from the side of the duct 
to permit the duct insulation to be placed on the duct inside the trapeze. 
Duct hangers shall not penetrate the vapor-sealed facing. 

Where trapeze hangers are used, the bottom of the duct shall be supported 
on angles sized as follows: 

WIDTH OF DUCT, INCHES MINIMUM BOTTOM ANGLE SIZE, INCHES 

30 and smaller 1-1/4 by 1-1/4 by 1/8 

31 to 48 1-1/2 by 1-1/2 by 1/8 

49 to 72 1-1/2 by 1-1/2 by 3/16 

73 to 96 2 by 2 by 1/4 

97 and wider 3 by 3 by 1/4 

Where ductwork system contains heavy equipment, excluding air-diffusion 
devices and single-leaf dampers, such equipment shall be hung independently 
of the ductwork by means of rods or angles of sizes adequate to support the 
load. 

Ducting, when supported from roof purlins, shall not be supported at points 
greater than one-sixth of the purlin span from the roof truss. Load per 
hanger shall not exceed 400 pounds when support is from a single ·purlin or 
800 pounds when hanger load is applied halfway between purlins by means of 
auxiliary support steel provided under this section. When support is not 
halfway between purlins, the allowable hanger load shall be the product of 
400 times the inverse ratio of the longest distance to purlin-to-purlin 
spacing. 

When the hanger load exceeds the above limits, provide reinforcing of 
purlin(s) or additional support beam(s). When an additional beam is used, 
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the beam shall bear on the top chord of the roof trusses, and bearing shall 
be over gusset plates of top chord. Beam shall be stabilized by connection 
to roof purlin along bottom flange. 

Purlins used for supporting fire-protection sprinkler mains, electrical 
lighting fixtures, electrical power ducts, or cable trays shall be 
considered fully loaded, and supplemental reinforcing or auxiliary support 
steel shall be provided for these purlins. 

Duct supports shall be vibration isolated from structure at points 
indicated. Refer to Section 23 OS 48.00 40 VIBRATION AND SEISMIC CONTROLS 
FOR HVAC PIPING AND EQUIPMENT. 

3.3.10 Flexible Connectors For Steel Metal 

Air-handling equipment, ducts crossing building expansion joints, and fan 
inlets and outlets shall be connected to upstream and downstream components 
by treated woven-cloth connectors. 

Install connectors only after system fans are operative and all vibration 
isolation mountings have been adjusted. When system fans are operating, 
connectors shall be free of wrinkles caused by misalignment or fan 
reaction. Width of surface shall be curvilinear. 

3.3.11 Insulation Protection Angles 

Galvanized 20-gage sheet, formed into an angle with a 2 inch exposed long 
leg with a 3/8 inch stiffening break at outer edge, and with a variable 
concealed leg, depending upon insulation thickness, shall be provided. 

Install angles over all insulation edges terminating by butting against a 
wall, floor foundation, frame, and similar construction. Fasten angles in 
place with blind rivets through the protection angle, insulation, and sheet 
metal duct or plenum. Install angles after final insulation covering has ' 
been applied. 

3.3.12 Duct Probe Access 

Provide holes with neat patches, threaded plugs, or threaded or twist-on 
caps for air-balancing pitot tube access. Provide extended-neck fittings 
where probe access area is insulated. 

3.4 FIELD QUALITY CONTROL 

3.4.1 Inspection 

Ductwork shall be inspected in accordance with SMACNA 1987. 

3.5 DUCTWORK CLEANING PROVISIONS 

Open ducting shall be protected from construction dust and debris in a 
manner approved by the Contracting Officer. Dirty assembled ducting shall 
be cleaned by subjecting all main and branch interior surfaces to 
airstreams moving at velocities two times specified working velocities, at 
static pressures within maximum ratings. This may be accomplished by: 
filter-equipped portable blowers which remain the Contractor's property; 
wheel-mounted, compressed-air operated perimeter lances which direct the 
compressed air and which are pulled in the direction of normal airflow; and 
other means approved by the Contracting Officer. Compressed air used for 
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cleaning ducting shall be water- and oil- free. After construction is 
complete, and prior to acceptance of the work, construction dust and debris 
shall be removed from exterior surfaces. 

3.6 OPERATION AND MAINTENANCE 

Contractor shall submit 6 copies of the operation and maintenance manuals 
within 30 days of contractor's notice to proceed. Data shall be updated 
and resubmitted for final approval no later than 30 calendar days prior to 
contract completion. 

Operation and Maintenance Manuals shall be consistent with manufacturer's 
standard brochures, schematics, printed instructions, general operating 
procedures and safety precautions. 

-- End of Section --
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SECTION 23 41 13.00 40 

PANEL FILTERS 

PART 1 GENERAL 

1.1 SYSTEM DESCRIPTION 

Provide panel filters and filter systems complete with all components and 
accessory equipment as specified in this section. 

Submit Manufacturer's Catalog Data, including physical characteristics and 
performance data for panel filters and filter systems. 

1.2 REFERENCES 

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

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE) 

ASHRAE 52.2 (2007; Addenda B 2008; Errata 2009, Errata 
2010; INT 2010) Method of Testing General 
Ventilation Air-Cleaning Devices for 
Removal Efficiency by Particle Size 

ASTM INTERNATIONAL (ASTM) 

ASTM D 92 (2005a; R 2010) Standard Test Method for 
Flash and Fire Points by Cleveland Open 
Cup Tester 

U.S. DEPARTMENT OF DEFENSE (DOD) 

MIL-F-29177 

MIL-STD-282 

(Rev A; CANC Notice 1) Filter, 
Air-Extended Area, Initial Installation 

(1995; Basic, Notice 4 1995) Filter Units, 
Protective Clothing, Gas-Mask Components 
and Related Products: Performance-Test 
Methods 

UNDERWRITERS LABORATORIES (UL) 

UL 586 

UL 900 

1.3 SUBMITTALS 

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

(2004; Reprint Nov 2009) Standard for Air 
Filter Units 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
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approval. Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES: 

SD-02 Shop Drawings 

Submit Installation Drawings; G in accordance with the paragraph 
entitled, "Holding Frame Installation", of this section. 

SD-03 Product Data 

Submit Physical Characteristics; G and Performance Data; G for air 
filters in accordance with.paragraph entitled, "General 
Requirements", of this section. 

Submit Manufacturer's catalog data for the following items: 

Air Filters; G 

Filter Gages; G 

Manometers; G 

Holding Frames; G 

SD-06 Test Reports 

Submit Test Reports; G for air filters in accordance with 
paragraph entitled, "Tests", of this section. 

SD-07 Certificates 

Submit certificates for the following items showing conformance 
with the reference standards contained in this section. 

Air Filters; G 

Filter Gages; G 

Manometers; G 

Holding Frames; G 

1.4 GENERAL REQUIREMENTS 

Submit physical characteristics information and performance data for air 
filters consisting of use life, system functional flows, safety features, 
and mechanical automated details. Also submit curves indicating tested and 
certified equipment responses and performance characteristics. 

PART 2 PRODUCTS 

2.1 FILTERS 

Provide air filters with a net effective filtering area and a face area to 
provide the required airflow at the indicated initial pressure-drop. 

Provide sufficient clearance for maintenance and operation in and around 
filter assembly. 
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Construct filter-holding frames of type 300 corrosion-resistant steel. 
Provide frame assemblies and fasteners of corrosion-resistant metal or 
carbon steel with a corrosion-resistant finish to preclude surface 
degradation. 

Provide dry filter gaskets of closed-cell foamed neoprene or urethane 
elastomer of sufficient hardness to compress to not more than 40 percent of 
original thickness when filter is in position. 

2.1.1 Filters, Replaceable Type 

Provide filters conforming to MIL-F-29177, Type I or Type II. Base filter 
efficiency on ASHRAE 52.2. Efficiency, by definition, is dust-spot 
efficiency using atmospheric dust. Arrestance is weight efficiency using 
test dust. Provide type III filter arrestance efficiencies in accordance 
with MIL-STD-282 DOP test. 

Provide each air filter with a permanent corrosion-resistant holding frame 
and a replaceable factory-assembled filter element. Supply permanent 
holding frame with suitable gaskets designed to maintain a positive 
pressure seal between the frame and the filter element(s). 

Design and construct air filters to facilitate field maintenance. Make 
adjustments and ensure replaceable accessories are readily accessible. 
Conditions which may be hazardous to personnel or deleterious to equipment 
is not permitted. 

Provide antiallergenic and nontoxic filter element, with no detectable 
odor, which have no adverse effect on the health of personnel handling or 
served by the filter element. 

Use adhesive coatings on filters with a flashpoint of not less than 325 
degrees F conforming to ASTM D 92. 

Provide Type I (MERV 8), Grade B filter with 40 percent commercially rated 
efficiency conforming to UL 900, Class 2, and requirements specified 
herein. Provide filters, which when operated at 500 fpm, have an initial 
pressure drop of not more than 0.24 inch wg and final pressure drop not 
exceeding 1.0 inch wg. Ensure filter initial efficiency is not less than 
20 percent, and the average efficiency not less than 35 percent, with 
dust-holding capacity (grams per square foot) , at a rated air flow (cubic 
feet per minute) of not less than 600 at 2,000, respectively, for a 24-inch 
by 24-inch filter size. 

Provide Type II (MERV 14), GradeD filter with 95 percent commercially 
rated efficiency minimum of 78 percent per ASHRAE 52.2 using atmospheric 
dust conforming to UL 900, Class 2 and requirements specified herein. 
Provide filters, when operated at 500 fpm, having an initial pressure drop 
of not more than 0.58 inch wg, and final pressure drop not exceeding 1.5 
inch wg. Verify filter initial efficiency is not less than 80 percent, and 
the average efficiency not less than 90 percent, with dust-holding capacity 
(grams per square foot), at a rated air flow (cubic feet per minute) of not 
less than 300 at 2,000, respectively, for a 24-inch by 24-inch filter size. 

2.1.2 Filters, High-Efficiency Particulate Air (HEPA) 

HEPA Filter sizes, capacities and construction options shall be as 
scheduled on the drawings. 
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The filter pack shall be constructed by pleating a continuous sheet of 
formed, corrugated medium so that the pack is self-supporting without the 
use of spacers of any kind, including separators, tape strings, adhesives 
or strips of media. 

The separator style filter pack. shall be constructed by pleating a 
continuous sheet of non-woven, water-resistant fiberglass media around 
hemmed edge corrugated aluminum separators. 

The filter pack shall be sealed into a 304 stainless steel frame with a 
fire retardant solid urethane sealant. Steel frames shall be 16 ga. thick. 

A 40-durometer closed-cell neoprene gasket shall be provided on one or more 
sides to seal the filter in the mounting device. 

Initial and final resistances shall not exceed the scheduled values. 

HEPA Filters shall have a minimum efficiency of 99.97% on 0.30 micrometer 
particles when tested at rated capacity on a Q-107 Penetrometer in 
accordance with IEST-RP-CC-001.3, Type A. Each filter shall be challenged 
with an approved nearly monodispersed oil aerosol of 0.30 micrometer size. 
Measure the upstream and down stream concentration of these particles with 
a light scattering photometer, determine the penetration and calculate the 
efficiency. 

2.2 FILTER GAGES AND MANOMETERS 

Provide air-filter gages or manometers for each type filter assembly. 

Provide dial-indicator type gages, graduated to read o to 2 inches wg, 
except that gages for HEPA filters are to read 0 to 3 inches wg. Provide 
manometers measuring from minuso.s to 3 inches wg, equipped with a built-in 
indicator bubble. Connect gage or manometer to static-pressure ports of 
approved design and located so that resistance to airflow will be correctly 
indicated. 

2.3 FILTER HOUSING UNITS 

Model numbers and capacities shall be as specified and/or shown on the 
drawings. 

Units shall be factory-assembled housings with flanges for duct connections 
on the air entering and air leaving sides. 

Housings shall be suitable for operation at +/- 3.0 in. w.g. internal 
pressure. 

Housings shall be made of galvanized or stainless steel with 11 ga. corner 
posts. Joints shall be intermittently welded and sealed with silicone. 

Tracks for prefilters shall be fabricated from the same material as the 
housing. 

The filter locking mechanism for the gasket seal model housing shall be a 
300 Series stainless steel and brass device. The mechanism shall press the 
gasketed filter against the housing's sealing surface by means of a 
mechanical bolt and thrust assembly that is manually operated using a 
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standard 3/4 inch socket or wrench. 

PART 3 EXECUTION 

3.1 FILTER INSTALLATION 

79K39149 
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Coordinate filter supports and retention elements to provide a substantial, 
structurally sound, leakproof installation. 

3.2 HOLDING FRAME INSTALLATION 

Provide installation drawings in accordance with referenced standards in 
this section. 

Gasket holding frames on perimeter, or calked to each other, to 
supplementary steel, or to closures with elastomeric compounds recommended 
by the filter manufacturer. Prepare substrate in accordance with the 
elastomer manufacturer's instructions, including the priming of surfaces in 
areas where the elastomer is not confined. 

3.3 TESTS 

Submit test reports in accordance with ASHRAE 52.2. 

-- End of Section --
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SECTION 23 73 13.00 40 

MODULAR INDOOR CENTRAL-STATION AIR-HANDLING UNITS 

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. 

AMCA 210 

AHRI 410 

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA) 

(2007) Laboratory Methods of Testing Fans 
for Aerodynamic Performance Rating 

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI) 

(2001; Addendum 1-2002; Addendum 2-2005) 
Forced-Circulation Air-Cooling and 
Air-Heating Coils 

ASTM INTERNATIONAL (ASTM) 

ASTM A653/A653M (2010) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process 

ASTM A 666 

ASTM B 88 

(2010) Standard Specification for Annealed 
or Cold-Worked Austenitic Stainless Steel 
Sheet, Strip, Plate and Flat Bar 

(2009) Standard Specification for Seamless 
Copper Water Tube 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

NEMA MG 31 Definite Purpose Inverter-Fed Motors 

NFPA 70 

NFPA 90A 

UL 1995 

UL 499 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

(2011; TIA 11-1; Errata 2011) National 
Electrical Code 

(2009; Errata 09-1) Standard for the 
Installation of Air Conditioning and 
Ventilating Systems 

UNDERWRITERS LABORATORIES (UL) 

(2005; Reprint Jul 2009) Heating and 
Cooling Equipment 

(2005; Reprint Mar 2011) Electric Heating 
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UL 508A 

UL 723 

UL 900 

1.2 SUBMITTALS 

Appliances 

79K39149 
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(2001; Reprint Feb 2010) Industrial 
Control Panels 

(2008; Reprint Sep 2010) Test for Surface 
Burning Characteristics of Building 
Materials 

(2004; Reprint Nov 2009) Standard for Air 
Filter Units 

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 Drawings; G 

SD-03 Product Data 

Equipment and Performance Data; G 

Sample Warranty; G 

SD-07 Certificates 

Listing of Product In~tallations; G 

Certificates of Conformance; G 

Unit Cabinet 

Fan 

Drain Pans 

Insulation 

Spare Parts 

Warranty; G 

SD-10 Operation and Maintenance Data 

Operation and Maintenance Manuals; G 

1.3 QUALITY ASSURANCE 

Submit listing of product installations for air handling units showing a 
minimum of 5 installed units, similar to those proposed for use, that have 
been in successful service for a minimum period of 5 years. Provide list 
that includes purchaser, address of installation, service organization, and 
date of installation. 
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Submit certificates of conformance for the following items, showing 
conformance with the referenced standards contained in this section: 

a. Unit Cabinet 

b. Fan 

c. Drain Pans 

d. Insulation 

e. Spare Parts 

1.3.2 Sample Warranty 

Submit sample warranty for the following items: 

a. Unit Cabinet 

b. Fan 

c. Drain Pans 

d. Insulation 

1.4 DELIVERY, STORAGE , AND HANDLING 

Deliver, handle, and store equipments and accessories in a manner that will 
prevent damage or deformity. Provide temporary skids under units as 
required to prevent damage. 

1.5 WARRANTY 

Submit samples of warranty language concurrently with Certificates for 
review and approval by the Contracting Officer. Ensure Warranty is valid 
for a minimum of 5 years from the date of project closeout, showing 
Government as warranty recipient. 

PART 2 PRODUCTS 

2.1 GENERAL 

Furnish and install where shown on the plans, welded frame air handling 
units with construction features as specified below. The units shall be 
provided and installed in strict accordancne with the specifications. All 
units shall be complete with all components and accessories as specified. 
Any exceptions must be clearly defined. The contractor shall be responsible 
for any additional expenses that may occur due to any exception made. 

2.2 UNIT DESCRIPTION 

Provide factory-fabricated air handling units with capacity as indicated on 
the schedule. Units shall have overall dimensions as indicated and fit into 
the space available with adequate clearance for service as determined by 
the Engineer. All units shall come completely assembled. Multiple sectioned 
units shall be shipped as a single factory assembled piece (except where 
shipping limitations prevent) de-mounted into modular sections in the field 
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by the contractor. Units shall be manufactured to allow sufficient 
disassembly to meet installation requirements. Units shall be furnished 
with sufficient gasket and bolts for reassembly in the field by the 
contractor. Unit manufacturer shall provide certified ratings conforming to 
the latest edition of AMCA 210, AMCA 310, AMCA 500 and AHRI 410. All 
electrical components and assemblies shall comply with NEMA standards. Unit 
internal insulation must have a flame spread rating not over 25 and smoke 
developed rating no higher than 50 complying with NFPA 90A, "Standard for 
the Installation of Air Conditioning and Ventilating Systems." Units shall 
comply with NFPA 70, "National Electrical Code," as applicable for 
installation and electrical connections of ancillary electrical components 
of air handling units. Units shall be UL listed. 

2.3 UNIT CABINET 

2.3.1 Unit Base I Frame I Floor 

Provide a full perimeter welded base frame manufactured with structural 
steel tubing and C-Channel cross support members on close centers. Unit 
frame shall be from 14-gauge carbon tubular steel, mig welded to form a 
unitized assembly for support of all internal components. Base and unit 
frame shall be painted with a lacquer resisting gray phenolic corrosion 
inhibitive primer. Base rails shall be fitted with lifting lugs at the 
corner of the unit or section (if de-mounted) . The base shall include a 
4-inch thick insulated "double bottom" floor with minimum 20 gauge G-90 
galvanized outer surfaces. Inner surfaces shall be 10 gauge aluminum 
tread-plate walk-on surface floor. 

All floor seams shall be gasketed, caulked and sealed for an 
airtight/thermal break floor. Single wall floors with glued and pined 
insulation are not acceptable. Base frame shall be attached to the unit at 
the factory. 

2.3.2 Double Wall Construction 

AHU-8 and AHU-10: The unit shall have double wall construction with 16 
gauge galvanized, G-90 finish panels and 20 gauge aluminum liner in all 
sections up to the cooling coil. Provide 20 gauge solid galvanized liner in 
the remainder of the unit except for 18 gauge perforated galvanized liner 
in the fan wall/fan and discharge sections. The entire double wall panel 
shall be removable from the outside of the unit without affecting the 
structural integrity of the unit. Galvanizing shall be hot dipped, 
conforming to ASTM A653/A653M, and shall provide a minimum of 0.90 oz of 
zinc per square foot. Unit housing shall be tested for panel deflections of 
under 1/200th of span dimensions while under positive and negative working 
pressures. 

AHU-7 and AHU-9: Each unit shall have a double wall construction with 16 
gauge galvanized, G-90 finish panels and 20 gauge solid galvanized liner in 
the entire unit except for 18 gauge perforated galvanized liner in the fan 
wall and discharge sections. The entire double wall panel shall be 
removable from the outside of the unit without affecting the structural 
integrity of the unit. Galvanizing shall be hot dipped, conforming to 
ASTM A653/A653M, and shall provide a minimum of 0.90 oz of zinc per square 
foot. Unit housing shall be tested for panel deflections of under 1/200th 
of span dimensions while under positive and negative working pressures. 
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2.3.3 Access Doors 

The unit shall be equipped with solid double wa~l insulated, hinged access 
doors as shown on the plans. The door frame shall be extruded aluminum with 
a built in thermal break barrier and full perimeter gasket. The door hinge 
assembly shall be die cast zinc with stainless steel pivot mechanism, 
completely adjustable. There shall be a minimum of two heavy duty cast; UV 
rated; nylon handles per door. Provide UL 1995, approved tool operated 
safety latch on all fan section access doors. Access doors in the fan 
section shall be provided with a 10 x 10 dual thermal pane safety glass 
window. 

2.4 FAN WALL SYSTEM 

The fan wall system shall consist of multiple, direct driven, arrangement 4 
plenum fans in array, constructed per AMCA requirements for Class II duty. 
All fans shall be selected to deliver the specified airflow quantity at the 
specified operating Total Static Pressure and specified fan/motor speed. 
The fan wall shall be selected to operate at a system Total Static Pressure 
that does not exceed 90% of the specified fan's peak staic pressure 
producing capability at the specified fan/motor speed. Each fan/motor 
"cube" shall include an 11 gauge, A60 galvanized steel intake wall, 14 
gauge spun steel inlet funnel, and an 11 gauge G90 Galvanized steel motor 
support plate and structure. The fan intake wall, inlet funnel, and motor 
support structure shall be powder coated for superior corrosion resistance. 
All motors shall be standard pedestal mounted type, T-frame motors selected 
at the specified operating voltage, RPM, and efficiency as specified or as 
scheduled. All motors shall include isolated bearings or shaft grounding. 
All motors shall be premium efficiency, IEEE inverter duty rated with 
appropriate winding insulation to meet NEMA MG 31, part 1, requirements. 
Each fan/motor cartridge shall be dynamically balanced to meet AMCA 
standard 204-96, category BV-5, to meet or exceed Grade 1.0 residual 
unbalance. 

The fan wall system shall consist of multiple fan and motor "cubes", the 
plurality of fans spaced in the air way tunnel cross section to provide a 
uniform air flow and velocity profile across the entire air way tunnel 
cross section and components contained therein. The multiple fan wall shall 
be installed such that the optimum system operating efficiency may be 
achieved by manually, or automatically, enabling or disabling fans in the 
array to provide the minimum connected HP for the fan wall that is 
necessary to produce the required air flow and pressure in the system. The 
fan wall shall be configured such that the connected HP at reduced flow 
conditions may be less than the installed total HP of the entire multiple 
fan wall in order to achieve optimum system efficiency. Each fan cube shall 
be individually wired to a control panel containing two VFDs (100% 
redundancy), as specified elsewhere, for the total connected HP for all fan 
motors contained in the multiple fan wall. Wire sizing shall be determined, 
and installed, in accordance with applicable NEC standards. 

The multiple fan wall shall produce a uniform air flow profile and velocity 
profile within the airway tunnel of the air handling unit not to exceed the 
specified cooling coil and/or filter bank face velocity when measured at a 
point 24" from the intake side of the multiple fan wall intake plenum wall, 
and at a distance of 66" from the discharge side of the fan wall intake 
plenum wall. 

Each fan/motor assembly shall be removable through a 30" wide, free area, 
access door located on the discharge and inlet side of the fan wall array. 
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Each fan/motor "cube" will be provided with an individual back-draft damper 
similar to a Ruskin BD6 Heavy Duty 6063T5 extruded aluminum frame, 0.125" 
wall thickness. Frame shall have galvanized steel braces on all corners. 
Blades shall be minimum 0.070" wall thickness 6063T5 extruded aluminum. 
Bearings shall be corrosion resistant long life synthetic. Linkage shall be 
1/2" tie bar with stainless steel pivot pins. 

The manufacturer shall provide a complete spare fan/motor assembly for 
emergency replacement, one for each type of assembly provided. 

2.5 DRAIN PANS 

IAQ style drain pans shall be provided under all cooling coils as shown on 
the drawings. The drain pan shall be fabricated from 16 gauge 304 stainless 
steel. All pans are to be triple pitched for complete drainage with no 
standing water in the unit. They shall be insulated minimum 3-inch "Double 
Bottom" construction with welded corners. Provide stainless steel, 1-1/4" 
MPT drain connection extended to the exterior of the unit base rail. Units 
in excess of 159 inches shall have drain connections on both sides. All 
drain connections shall be piped and trapped separately for proper drainage. 

2.6 INSULATION 

Entire unit for AHU-7 and AHU-9 to be insulated with a full 3" thick 
non-compressed fiberglass insulation except for the fan wall/fan and 
discharge section which shall be 4" thick. AHU-8 and AHU-10 shall have 4" 
thick non-compressed fiberglass insulation throughout. The insulation shall 
have an effective thermal conductivity of 0.24 (BTU in./sq. ft. F degrees) 
and a noise reduction coefficient (NRC) of 0.70 I per inch thick (based on 
a Type "A" mounting). The coefficients shall meet or exceed a 3.0 P.C.F. 
density material rating. Insulation shall meet the erosion requirements of 
UL 181 facing the air stream and fire hazard classification of 25/50 (per 
ASTM 84 and UL 723 and CAN/ULC S102-M88) . All insulation edges shall be 
encapsulated within the panel. All perforated sections shall have Tuf-Skin 
insulation with black acrylic coating. 

2.7 WATER COILS 

All coil assemblies shall be leak tested under water at 325 PSIG and 
PERFORMANCE is to be CERTIFIED under ARI Standard 410. Coils exceeding the 
range of ARI standard rating conditions shall be noted. 

Cooling coils shall be mounted on 16 ga. stainless steel support rack to 
permit coils to slide out individually from the unit. Provide intermediate 
drain pans on all stacked cooling coils. The intermediate pan shall drain 
to the main drain pan through a copper downspout. Water coils shall be 
constructed of staggered seamless copper tubing mechanically expanded into 
fin collars. All fins shall be continuous within the coil casing to 
eliminate carryover inherent with a split fin design. Fins are die formed 
plate type. 

Headers are to be seamless copper with die formed tube holes. 

Connections shall be male pipe thread (MPT) Schedule 40 Red Brass with 1/8" 
vent and drain provided for complete coil drainage. All coil connections 
shall be extended to the exterior of the unit casing by the manufacturer. 
Coils shall be suitable for 250 PSIG working pressure. Intermediate tube 
supports shall be supplied on coils over 44" fin length with an additional 
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Water coils shall have the following construction: 5/8" diameter min., 
0.020" copper tube, 0.010 11 aluminum fins. 

2.8 AHU-8 AND AHU-10 COIL COATING 

Coating: The coil shall be completely immersed in the coating bath 
including headers, casing and heat exchanger surfaces. The coating shall be 
electrodeposited to obtain a nominal dry film thickness of .001" +/- .0002" 
(mils). The coating shall be free from voids, checks, cracks, and blisters. 
The quality and application shall be such that any portion of the coil will 
meet a minimum 2000 hours of 5% salt spray testing to American Society for 
Testing and Materials (ASTM) B117 under the following criteria: 

No loss of coating adhesion and no evidence of attack to the fin 
proper. Only 5% of the fin collars may show corrosion product. 

Complete deterioration of the sample in any location is considered 
failure of the part on this test, and shall be cause for rejection. 

Baking: The coating shall be cured by baking at a metal temperature not to 
exceed 400° F. Allow the coil to cool to ambient temperature of 65-95° F. A 
soft cloth or laboratory tissue should be saturated with Acetone. Applying 
medium pressure with the index finger, rub the same area of the primer for 
a minimum of 40 strokes (movement in one direction) Examine the coating for 
loss of film. The coating shall show no film softening when compared to an 
untested portion of the panel. Nonconformance shall constitute failure of 
this test, and the coil shall be placed in bake oven for additional cure 
time and re-tested for conformance. 

Marking and Tagging: When previously identified, coil identification shall 
be re-marked on the coil by the coating vendor. The bag containing the coil 
nameplate, test tag, etc. shall be reattached to the coil before packaging 
for shipment. 

Process Quality: The coating process shall be carefully established and 
controlled to assure consistent and repeatable results. This includes 
documentation of coating composition, temperature, pH, and conductivity, 
including pretreatment of parts and baking procedures. All measuring and 
test equipment shall be calibrated and traceable to (National Institute of 
Standards and Testing) N.I.S.T. 

Packaging and Shipping: Coils are to be packaged as originally received 
using the original reusable packaging materials. All materials used must 
afford protection to the product from subsequent in transit damage during 
·normal handling conditions. 

Repair Instructions: Repair of coils shall be limited to coil damage that 
does not exceed 10% of U-bends, and/or minor fin damage as defined below. 
Damage that exceeds these limits shall be reported to the responsible 
representative of the Customer Purchasing Department. The Customer 
Purchasing representative will coordinate the required corrective action or 
diposition. Any U-bend repairs made shall be documented as a nonconformance. 

Coating Materials: The materials shall be a cathodic epoxy 
electrodeposition coating formulated for high edge build consisting of 
composition as noted in the following paragraphs. 

SECTION 23 73 13.00 40 

79K39149 

274 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

Composition: The coating shall be furnished in two parts: a resin feed 
component and a pigment feed paste component. 

Resin Feed Component: The resin feed component shall consist of an epoxy or 
an epoxy-urethane resin combined with the necessary amounts of flow control 
agents. 

Pigment Paste Component: The pigment paste shall consist of a resin as 
noted in Section 4.2.1, Volatile solvents, titanium dioxide and siliceous 
extenders. Hexavalent chromate, zinc chromate, or lead pigments shall not 
be used alone or as a component part of any pigment. 

Pre-Coating Preparation: After removing the coil from the reusable 
packaging, the item is to be checked for damage and documented. Retain bag 
of loose parts for assembly following coating. 

Damage Repair: Authorized damage repair shall comply with limitations given 
in this specification. 

Coil Connections: Coils shall be inspected for open tubes, headers, and 
capillary tubes and sealed to prevent contamination of cleaning or coating 
solutions to the interior coil surfaces. 

Coating Process: The coating process shall include provisions for cleaning 
the coil, coating, and curing. The coating process shall be documented and 
the following determinations shall be done at the applicaiton line: 

Daily tests for the conductivity, temperature, and concentration of the 
pretreatment bath. 

Daily tests for the conductivity of the post rinse bath and the 
deionized water bath. 

Daily tests for percent solids, pH, and conductivity of the coating 
bath. 

Daily tests for the pH and conductivity of the post rinse bath after 
the coating bath. 

Cleaning: Cleaning shall include complete coil immersion in a heated 
alkaline cleaning solution to remove light fin lubricants, machining oils, 
and residual factory contamination. The cleaning immersion shall be 
followed by complete coil immersion in fresh city water to neutralize and 
remove residual alkaline solution. 

U-Bends: Damaged U-bends may be replaced on all coil types as approved by 
the customer. Repairs to be made by certified repair company. Replacement 
U-bends are to be of the same material with same or heavier wall thickness. 
Acceptable brazing alloys include: BAg-1, BAg-3, BAg-28, and BCuP-6. If 
repair occurs after coated, the affected area shall be coated with an 
equivalent thickness of air-drying alkyd enamel. Coils having had U-bends 
replaced are leak tested under a nitrogen charge prior to release for 
shipment. 

Fins: Minor fin damage shall be repaired where bridging of coating material 
would otherwise occur. No fin areas shall be bunched together, spread 
apart, cocked, or bowed. No fins shall be movable by hand on tubes, torn or 
buckled. Fins shall be straightened before the coil is shipped. When coils 
are direct shipped to the.customer instead of the manufacturing facility 
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originating the Purchase Order, the supplier shall document and notify the 
manufacturer Quality Assurance prior to shipping, if over 5% of the total 
face area of a coil requires straightening of fins. 

2.9 FILTERS 

Provide filters of the type indicated on the schedule and in accordance 
with Division 23 Section "Panel Filters". Factory fabricated filter 
sections shall be of the same construction and finish as the unit. Face 
loaded pre and final filters shall have Type 8 frames as manufactured by 
AAF, Flanders, FARR or equal. Internal blank-offs shall be provided by the 
air unit manufacturer as required to prevent air bypass around the filters. 
The filters shall be as manufactured by Farr, Purolator, Flanders, AAF or 
equal. Filters shall be in compliance with UL 900. - Test Performance of Air 
Filters. 

Each filter bank shall be furnished with: Magnehelic Dwyer Series 605 
Magnehelic Differential Pressure Transmitters or approved equal. 

AHU-8 and AHU-10 filter racks shall be constructed of all stainless steel. 

2.10 ELECTRICAL REQUIREMENTS 

Provide a complete electrical and control system required to run the 
multiple fan wall system including all equipment, materials, electrical 
enclosures, electrical components and electrical labor. 

All multiple fan wall electrical designs shall be in accordance with the 
NEC, UL 508A, and Local Codes. 

All motors in the fan wall system shall be provided with individual Motor 
Protection for thermal overload protection. All motor circuit protectors 
shall be located in main enclosure. 

All motor circuit protectors shall be mounted and located in a unit mounted 
motor circuit protector panel that is separate from the VFD enclosure. 
Motor circuit protector enclosure must be located and mounted at a minimal 
distance from motors in the fan wall system. 

2.11 VARIABLE FREQUENCY DRIVE CONTROL 

Provide Variable Frequency Drives in accordance with Division 26 Section 
VARIABLE FREQUENCY DRIVE SYSTEMS UNDER 600 VOLTS. The Variable Frequency 
Drives shall be sized accordingly to start and hold all motors in the fan 
wall. Provide short circuit protection for drives through means of using 
fuses with fuse blocks or circuit breakers. 

2.12 INPUT LINE FILTERS 

Provide Input Line reactors with three percent impedance mounted externally 
if not already internal to variable fre.quency drive. 

2.13 SHAFT GROUNDING 

Provide an AEGIS SGR shaft grounding system for each AC motor to prevent 
electrical damage to motor bearings and to extend motor life by safely 
channeling harmful shaft currents to ground. The AEGIS SGR Conductive 
MicroFiber Brush system is installed by sliding a ring over the end of the 
motor shaft and locking it in place with screw on mounting brackets. The 
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AEGIS SGR system shall be frictionless, have no wear and shall require no 
maintenance or additional service during the life of the motor. 

2.14 ELECTRICAL 

All electrical and automatic control devices not previously called out or 
listed below are to be furnished and installed in the field by OTHERS. 

The intake section, mixing box section, heating coil sections, humidifier 
sections, access sections, cooling coil sections, fan sections and 
discharge plenum sections shall be provided with marine observation lights. 
These lights shall be prewired in conduit to switches located on the 
exterior of the unit. Switches shall be factory mounted complete with the 
outlet box for wiring connection by Division 26 and switch face plate. Each 
section with lights shall have its own switch. 

2.15 ELECTRIC STEAM HUMIDIFIERS 

2.15.1 Electrode Cylinder 

Replaceable plastic assembly with disposable ionic bed inserts. Comply with 
UL 499. 

2.15.2 Dispersion Unit 

ASTM A 666, Type 316 stainless-steel tubes extending across entire width of 
AHU and equipped with mounting brackets on ends. 

2.15.3 Cabinet 

Sheet metal enclosure for housing heater cylinder, electrical w1r1ng, 
components, controls, and control panel. Enclosure shall include 
baked-enamel finish, hinged or removable access door, and threaded outlet 
in bottom of cabinet for drain piping. 

2.15.4 Control Panel 

1. Factory-wired disconnect switch. 
2. Liquid-crystal display. 
3. Programmable keyboard. 
4. Set-point adjustment. 
5. Warning signal indicating end of replaceable cylinder or ionic bed 

insert life. 
6. Low-voltage, control circuit. 
7. Diagnostic, maintenance, alarm, and status features. 
8. High-water sensor or float to prevent overfilling. 

2.15.5 Controls 

1. Microprocessor-based control system for modulating or cycling 
control, and start/stop and status monitoring for interface to 
central HVAC instrumentation and controls. 

2. Solenoid-fill and automatic drain valves to maintain water level 
and temper hot drain water. 

3. Field-adjustable timer to control drain cycle for flush duration 
and interval. 

4. Controls shall drain tanks if no demand for humidification for more 
than 72 hours. 

5. Conductivity or Float-type level controls. 
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1. Humidistat: Return-duct-mounting, solid-state, electronic-sensor 
controller capable of full modulation or cycling control. 

2. Duct-mounting, high-limit humidistat. 
3. Airflow switch for preventing humidifier operation without airflow. 

2.15.7 Capacities and"Characteristics 

Provide capacities and characteristics as scheduled on drawings. 

2.16 MISCELLANEOUS 

Provide Dwyer Series 605 Magnehelic Differential Pressure Transmitters 
across the AHU fan system with a range of 0 - 10" wg. Transmitters shall be 
factory mounted on the fan section by the AHU manufacturer. 

PART 3 EXECUTION 

3.1 EXAMINATION 

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

Examine casing insulation materials and filter media before air-handling 
unit installation. Reject insulation materials and filter media that are 
wet, moisture damaged, or mold damaged. 

Examine roughing-in for hydronic and condensate drainage p~p~ng systems and 
electrical services to verify actual locations of connections before 
installation. 

Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

Install equipment in accordance with manufacturer's recommendations. 

Arrange installation of units to provide access space around air-handling 
units for service and maintenance. 

Do not operate fan system until filters (temporary or permanent) are in 
place. Replace temporary filters used during construction and testing, with 
new, clean filters. 

Install filter-gage, static-pressure taps upstream and downstream of 
filters. Mount filter gages on outside of filter housing or filter plenum 
in accessible position. 

3.3 CONNECTIONS 

Comply with requirements for p~p~ng specified in other Division 23 
Sections. Drawings indicate general arrangement of piping, fittings, and 
specialties. 

Install piping adjacent to air-handling unit to allow service and 
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maintenance. 

Connect piping to air-handling units with flexible connectors. 

Connect condensate drain pans·using ASTM B 88, Type M copper tubing. Extend 
to nearest equipment or floor drain. Construct deep trap at connection to 
drain pan and install cleanouts at changes in direction. 

3.3.1 Chilled-Water Piping 

Comply with applicable requirements in Division 23 Section "Common Piping 
for HVAC". Install shutoff valve and union or flange at each coil supply 
connection. Install balancing valve and union or flange at each coil return 
connection. 

Connect duct to air-handling units with flexible connections. Comply with 
requirements in Division 23 Section "Metal Ducts". 

3.4 STARTUP SERVICE 

Engage a factory-authorized service representative to perform startup 
service. 

1. Complete installation and startup checks according to 
manufacturer's written instructions. 

2. Verify that shipping, blocking, and bracing are removed. 
3. Verify that unit is secure on mountings and supporting devices and 

that connections to piping, ducts, and electrical systems are 
complete. Verify that proper thermal-overload protection is 
installed in motors, controllers, and switches. 

4. Verify proper motor rotation direction, free fan wheel rotation, 
and smooth bearing operations. Reconnect fan drive system, align 
belts, and install belt guards. 

5. Verify that bearings, pulleys, belts, and other moving parts are 
lubricated with factory-recommended lubricants. 

6. Verify that outdoor- and return-air mixing dampers open and close, 
and maintain minimum outdoor-air setting. 

7. Comb coil fins for parallel orientation. 
8. Install new, clean filters. 
9. Verify that manual and automatic volume control and fire and smoke 

dampers in connected duct systems are in fully open position. 

Starting procedures for air-handling units include the following: 

1. Energize motor; verify proper operation of motor, drive system, and 
fan wheel. Adjust fan to indicated rpm. Replace fan and motor 
pulleys as required to achieve design conditions. 

2. Measure and record motor electrical values for voltage and amperage. 
3. Manually operate dampers from fully closed to fully open position 

and record fan performance. 

3.5 ADJUSTING 

Adjust damper linkages for proper damper operation. 

Comply with requirements in Division 23 Section "Testing, Adjusting, and 
Balancing for HVAC" for air-handling system testing, adjusting, and 
balancing. 
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Engage a factory-authorized service representative to train Owner's 
maintenance personnel to adjust, operate, and maintain air-handling units. 
Provide 16 hours divided into 2 sessions. Videotape all training sessions. 

Final acceptance is dependent"upon providing Warranty, based on approved 
sample warranty, to the Contracting Officer, along with final test 
reports. With Warranty and final test reports, provide a cover 
letter/sheet clearly marked with the system name, date, and the words 
"Equipment Warranty" - "Forward to the Systems Engineer/Condition 
Monitoring Office/Predictive Testing Group for inclusion in the Maintenance 
Database." 

-- End of Section --
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SECTION 26 OS 00.00 40 

COMMON WORK RESULTS FOR ELECTRICAL 

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 D 709 (2001; R 2007) Laminated Thermosetting 
Materials 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

IEEE CS7.12.28 

IEEE CS7.12.29 

IEEE Stds Dictionary 

(200S) Standard for Pad-Mounted Equipment 
- Enclosure Integ~ity 

(200S) Standard for Pad-Mounted Equipment 
- Enclosure Integrity for Coastal 
Environments 

(2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA) 

RCBEA GUIDE (2004) NASA Reliability Centered Building 
and Equipment Acceptance Guide 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

ANSI ZS35.1 

NEMA KS 1 

NEMA RN 1 

(2006) American National Standard for 
Safety--Color Code 

(2001; R 2006) Enclosed and Miscellaneous 
Distribution Equipment Switches (600 V 
Maximum) 

(200S) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit 

NATIONAL FIRE PROTECTION ASSOCiATION (NFPA) 

NFPA 70 

UL1 

(2011; TIA 11-1; Errata 2011) National 
Electrical Code 

UNDERWRITERS LABORATORIES (UL) 

(2005; Reprint Jul 2007) Standard for 
Flexible Metal Conduit 

SECTION 26 OS 00.00 40 

79K39149 

284 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

UL 489 (2009; Reprint Jun 2011) Molded-Case 
Circuit Breakers, Molded-Case Switches, 
and Circuit-Breaker Enclosures 

UL6 (2007; reprint Nov 2010) Electrical Rigid 
Metal Conduit-Steel 

1.2 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 Stds Dictionary. 

b. The technical sections referred to herein are those specification 
sections that describe products, installation procedures, and equipment 
operations and that refer to this section for detailed description of 
submittal types. 

1.3 SUBMITTALS 

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

SD-01 Preconstruction Submittals 

Submit Material, Equipment, and Fixture Lists for the following: 

Conduits, Raceway sand Fittings 

Wire and Cable; G 

Splices and Connectors; G 

Switches; G 

Circuit Breakers; G 

SD-03 Product Data 

Submit manufacturer's catalog data for the following items: 

Conduits, Raceway sand Fittings; G 

Wire and Cable; G 

Splices and Connectors; G 

Switches; G 

Circuit Breakers; G 

Spare Parts 

Certification 
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SD-06 Test Reports 

Continuity Test 

Phase-Rotation Tests 

Insulation Resistance Test 

SD-08 Manufacturer's Instructions 

Submit Manufacturer's Instructions. 

79K39149 
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1.4 PREDICTIVE TESTING AND INSPECTION TECHNOLOGY REQUIREMENTS 

This section contains systems and/or equipment components regulated by 
NASA's Reliability Centered Building and Equipment Acceptance Program. 
This program requires the use of Predictive Testing and Inspection (PT&I) 
technologies in conformance with RCBEA GUIDE to ensure building equipment 
and systems installed by the Contractor have been installed properly and 
contain no identifiable defects that shorten the design life of a system 
and/or its components. Satisfactory completion of all acceptance 
requirements is required to obtain Government approval and acceptance of 
the Contractor's work. 

Perform PT&I tests and provide submittals as specified in Section 
01 86 26.07 40 RELIABILITY CENTERED ACCEPTANCE FOR ELECTRICAL SYSTEMS. 

1.5 PREVENTION OF CORROSION 

Protect metallic materials against corrosion. Provide equipment enclosures 
with the standard finish by the manufacturer when used for most indoor 
installations. For harsh indoor environments (any area subjected to 
chemical and/or abrasive action) , and all outdoor installations, refer to 
Section 09 96 00 HIGH-PERFORMANCE COATINGS. Do not use aluminum when in 
contact with earth or concrete and, where connected to dissimilar metal, 
protect by approved fittings and treatment. Ferrous metals such as, but 
not limited to, anchors, bolts, braces, boxes, bodies, clamps, fittings, 
guards, nuts, pins, rods, shims, thimbles, washers, and miscellaneous spare 
parts not of corrosion-resistant steel shall be hot-dip galvanized except 
where other equivalent protective treatment is specifically approved in 
writing. 

1.6 GENERAL REQUIREMENTS 

Submit material, equipment, and fixture lists for the following items 
showing manufacturer's style or catalog numbers, specification and drawing 
reference numbers, warranty information, and fabrication site. 

Submit manufacturer's instructions including special provisions required to 
install equipment components and system packages. Special notices shall 
detail impedances, hazards and safety precautions. 

Submit certification required to install equipment components and system 
packages. 

1.7 POSTED OPERATING INSTRUCTIONS 

Provide for each system and principal item of equipment as specified in the 
technical sections for use by operation and maintenance personnel. The 

SECTION 26 OS 00.00 40 

79K39149 

286 



SSPF - Replace Air Handling Units 79K39149 
Final Submittal Bid Package 1 

operating instructions shall include the following: 

a. Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment. 

b. Start up, proper adjustment, operating, lubrication, and shutdown 
procedures. 

c. Safety precautions. 

d. The procedure in t~e event of equipment failure. 

e. Other items of instruction as recommended by the manufacturer of each 
system or item of equipment. 

Print or engrave operating instructions and frame under glass or in 
approved laminated plastic. Post instructions where directed. For 
operating instructions exposed to the weather, provide weather-resistant 
materials or weatherproof enclosures. Operating instructions shall not 
fade when exposed to sunlight and be secured to prevent easy removal or 
peeling. 

1.8 MANUFACTURER'S NAMEPLATE 

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not pe 
acceptable. 

1.9 FIELD FABRICATED NAMEPLATES 

ASTM D 709. Provide laminated plastic nameplates for each equipment 
enclosure, relay, switch, and device; as specified in the technical 
sections or as indicated on the drawings. Each nameplate inscription shall 
identify the function and, when applicable, the position. Nameplates shall 
be melamine plastic, 0.125 inch thick, white with black center core. 
Surface shall be matte finish. Corners shall be square. Accurately align 
lettering and engrave into the core. Minimum size of nameplates shall be 
one by 2.5 inches. Lettering shall be a minimum of 0.25 inch high normal 
block style. 

1.10 WARNING SIGNS 

Provide warning signs for the enclosures of electrical equipment including 
substations, pad-mounted transformers, pad-mounted switches, generators, 
and switchgear having a nominal rating exceeding 600 volts. 

a. When the enclosure integrity of such equipment is specified to be in 
accordance with IEEE C57.12.28 or IEEE C57.12.29, such as for 
pad-mounted transformers and pad-mounted SF6 switches, provide 
self-adhesive warning signs on the outside of the high voltage 
compartment door(s). Sign shall be a decal and have nominal dimensions 
of 7 by 10 inches with the legend "DANGER HIGH VOLTAGE" printed in two 
lines of nominal 2 inch high letters. The word "DANGER" shall be in 
white letters on a red background and the words "HIGH VOLTAGE" shall be 
in black letters on a white background. Decal shall be Panduit No. 
PPS0710D72 or approved equal. 
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PART 2 PRODUCTS 

2.1 MATERIALS 
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Materials and equipment to be provided shall be the standard cataloged 
products of manufacturers regularly engaged in the manufacture of the 
products. 

2.1.1 Rigid Steel Conduit 

Rigid steel conduit shall comply with UL 6 and be galvanized by the hot-dip 
process. Rigid steel conduit shall be polyvinylchloride (PVC) coated in 
accordance with NEMA RN 1, where underground and in corrosive areas, or 
must be painted with bitumastic. 

Fittings for rigid steel conduit shall be threaded. 

Gaskets shall be solid. Conduit fittings with blank covers shall have 
gaskets, except in clean, dry areas or at the lowest point of a conduit run 
where drainage is required. 

Covers shall have captive screws and be accessible after the work has been 
completed. 

2.1.2 Flexible Metallic Conduit 

Flexible metallic conduit shall comply with UL 1 and be galvanized steel. 

Fittings for flexible metallic conduit shall be specifically designed for 
such conduit. 

Provide liquidtight flexible metallic conduit with a protective jacket of 
PVC extruded over a flexible interlocked galvanized steel core to protect 
wiring against moisture, oil, chemicals, and corrosive fumes. 

Specifically design fittings for liquidtight flexible metallic conduit for 
such conduit. 

2.2 WIRE AND CABLE 

Conductors installed in conduit shall be copper 600-volt type THWN. All 
conductors AWG No. 8 and larger, shall be stranded. All conductors smaller 
than AWG No. 8 shall be solid. 

Flexible cable shall be Type SO and contain a grounding conductor with 
green insulation. 

Conductors installed in plenums shall be marked plenum rated. 

2.3 SPLICES AND CONNECTORS 

Make all splices in AWG No. 8 and smaller with approved indentor crimp-type 
connectors and compression tools. 

Make all splices in AWG No. 6 and larger with indentor crimp-type 
connectors and compression tools. Joints shall be wrapped with an 
insulating tape that has an insulation and temperature rating equivalent to 
that of the conductor. 
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2.4 SWITCHES 

2.4.1 Safety Switches 
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Safety switches shall comply with NEMA KS 1, and be the heavy-duty type 
with enclosure, voltage, current rating, number of poles, and fusing as 
indicated. Switch construction shall be such that, when the switch handle 
in the "ON" position, the cover or door cannot be opened. Cover release 
device shall be coinproof and be so constructed that an external tool 
shall be used to open the cover. Make provisions to lock the handle in the 
"OFF" position, but the switch shall not be capable of being locked in the 
"ON" position. 

Provide switches of the quick-make, quick-break type. Approve terminal 
lugs for use with copper conductors. 

Safety color coding for identification of safety switches shall conform to 
ANSI Z535 .1. 

2.5 CIRCUIT BREAKERS 

Circuit-breaker interrupting rating shall be not less than those indicated 
and in no event less than indicated. Multipole circuit breakers shall be 
the common-trip type with a single handle. Molded case circuit breakers 
shall be bolt-on type conforming to UL 489. 

PART 3 EXECUTION 

3.1 CONDUITS, RACEWAYS AND FITTINGS 

Conduit runs between outlet and outlet, between fitting and fitting, or 
between outlet and fitting shall not contain more than the equivalent of 
three 90-degree bends, including those bends located immediately at the 
outlet or fitting. 

Do not install crushed or deformed conduit. Avoid trapped conduit runs 
where possible. Take care to prevent the lodgment of foreign material i-n 
the conduit, boxes, fittings, and equipment during the course of 
construction. Clear any clogged conduit of obstructions or be replaced. 

Conduit and raceway runs concealed in or behind walls, above ceilings, or 
exposed on walls and ceilings 5 feet or more above finished floors and not 
subject to mechanical damage may be electrical metallic tubing (EMT). 

3 .1.1 Rigid Steel Conduit 

Make field-made bends and offsets with approved hickey or conduit bending 
machine. Conduit elbows larger than 2-1/2 inches shall be long radius. 

Provide all conduit stubbed-up through concrete floors for connections to 
free-standing equipment with the exception of motor-control centers, 
cubicles, and other such items of equipment, with a flush coupling when the 
floor slab is of sufficient thickness. Otherwise,provide a floor box set 
flush with the finished floor. Conduits installed for future use shall be 
terminated with a coupling and plug set flush with the floor. 

3 .1.2 Flexible Metallic Conduit 

Use flexible metallic conduit to connect recessed fixtures from outlet 
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boxes in ceilings, transformers, and other approved assemblies. 

Bonding wires shall be used in flexible conduit as specified in NFPA 70, 
for all circuits. Flexible conduit shall not be considered a ground 
conductor. 

Electrical connections to vibration-isolated equipment shall be made with 
flexible metallic conduit. 

Liquidtight flexible metallic conduit shall be used in wet and oily 
locations and to complete the connection to motor-driven equipment. 

3.2 SAFETY SWITCHES 

Securely fasten switches to the supporting structure or wall, utilizing a 
minimum of four 1/4 inch bolts. Do not use sheet metal screws and small 
machine screws for mounting. Do not mount switches in an inaccessible 
location or where the passageway to the switch may become obstructed. 
Mounting height shall be 5 feet above floor level, when possible. 

3.3 BOXES AND FITTINGS 

Furnish and install pullboxes where necessary in the conduit system to 
facilitate conductor installation. Conduit runs longer than 100 feet or 
with more than three right-angle bends shall have a pullbox installed at a 
convenient intermediate location. 

Securely mount boxes and enclosures to the building structure with 
supporting facilities independent of the conduit entering or leaving the 
boxes. 

3.4 IDENTIFICATION PLATES AND WARNINGS 

Furnish and install identification plates for lighting and power 
panelboards, motor control centers, all line voltage heating and 
ventilating control panels, fire detector and sprinkler alarms, door bells, 
pilot lights, disconnect switches, manual starting switches, and magnetic 
starters. Process control devices and pilot lights shall have 
identification plates. 

Furnish identification plates for all line voltage enclosed circuit 
breakers, identifying the equipment served, voltage, phase(s) and power 
source. Circuits 480 volts and above shall have conspicuously located 
warning signs in accordance with OSHA requirements. 

3.5 PAINTING 

Exposed conduit, supports, fittings, cabinets, pull boxes, and racks shall 
be thoroughly cleaned and painted as specified in Section 09 90 00 PAINTS 
AND COATINGS or Section 09 96 00 HIGH-PERFORMANCE COATINGS. 

3.6 FIELD TESTING 

Submit Test Reports in accordance with referenced standards in this section. 

After completion of the installation and splicing, and prior to energizing 
the conductors, perform wire and cable continuity and insulation tests as 
herein specified before the conductors are energized. 
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Contractor shall provide all necessary test equipment, labor, and personnel 
to perform the tests, as herein specified. 

Isolate completely all wire and cable from all extraneous electrical 
connections at cable terminations and joints. Substation and switchboard 
feeder breakers, disconnects in combination motor starters, circuit 
breakers in panel boards, and other disconnecting devices shall be used to 
isolate the circuits under test. 

Perform insulation-resistance test on each field-installed conductor with 
respect to ground and adjacent conductors. Applied potential shall be 500 
volts de for 300 volt rated cable and 1000 volts de for 600 volt rated 
cable. Take readings after 1 minute and until the reading is constant for 
15 seconds. Minimum insulation-resistance values shall not be less than 25 
Megohms for 300 volt rated cable and 100 Megohms for 600 volt rated cable. 
For circuits with conductor sizes SAWG and smaller insulation resistance 
testing is not required. 

Perform continuity test to insure correct cable connection (i.e correct 
phase conductor, grounded conductor, and grounding conductor wiring) end-to 
end. Any damages to existing or new electrical equipment resulting from 
contractor mis-wiring will be repaired and re-verified at contractor's 
expense. All repairs shall be approved by the CO prior to acceptance of 
the repair. 

Conduct phase-rotation tests on all three-phase circuits using a 
phase-rotation indicating instrument. Perform phase rotation of electrical 
connections to connected equipment clockwise, facing the source. 

Final acceptance will depend upon the successful performance of wire and 
cable under test. Do not energize any conductor until the final test 
reports are reviewed and approved by the CO. 

-- End of Section --
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COORDINATED POWER SYSTEM PROTECTION AND ARC FLASH ANALYSIS 

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 1584 (2002, Am 1 2004, Int 1-3 2008) Guide for 
Performing Arc-Flash Hazard Calculations 

IEEE 242 

IEEE 399 

IEEE C2 

NETA ATS 

(2001; Errata 2003) Recommended Practice 
for Protection and Coordination of 
Industrial and Commercial Power Systems -
Buff Book 

(1997) Brown Book IEEE Recommended 
Practice for Power Systems Analysis 

(2007; Errata 06-1; TIA 07-1; TIA 07-2; 
TIA 07-3; Errata 07-2; TIA 08-4; TIA 08-5; 
TIA 08-6; TIA 08-7; TIA 08-8; TIA 08-9; 
TIA 08-10; TIA 08-11; TIA 09-12; TIA 
09-13; TIA 09-14; Errata 09-3; TIA 09-15; 
TIA 09-16; TIA 10-17) National Electrical 
Safety Code 

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA) 

(2009) Standard for Acceptance Testing 
Specifications for Electrical Power 
Equipment and Systems 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

NEMA Z535.4 (2007; Errata 2007) American National 
Standard for Product Safety Signs and 
Labels 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

NFPA 70 

NFPA 70E 

1.2 SUBMITTALS 

(2011; TIA 11-1; Errata 2011) National 
Electrical Code 

(2009; Errata 09-1) Standard for 
Electrical Safety in the Workplace 

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

SD-01 Preconstruction Submittals 

Fault Current and Arc Flash Analysis Review Submittals;G 

Protective Device Coordination Study Review Submittals; G 

Proposed Test Plan; G 

SD-03 Product Data 

Fault Current and Arc Flash Analysis; G 

Protective Device Coordination Study; G 

Equipment; G 

System Coordinator; G 

Protective Relays; G 

Installation Procedures; G 

SD-06 Test Reports 

Field Testing; G 

SD-07 Certificates 

Certificates of Conformance for Devices and Equipment; G 

1.3 ADMINISTRATIVE REQUIREMENTS 

1.3.1 Pre-Installation Submittals and Meetings 

No later than 60 days after Contract Award, submit the following to the 
Contracting Officer for-review and approval: 

a. Fault Current and Arc Flash Analysis Review Submittals 

b. Protective Device Coordination Study Review Submittals 

c. Proposed Test Plan 

The Contractor and System Coordinator agree to attend a review meeting at a 
location designated by the Contracting Officer and provide review 
submittals as follows: 

a. 90 percent submittal and·review meeting: Study is complete except for 
disposition of Government comments. Submit within 60 days after 
contract award. 

b. 100 percent submittal: Incorporates approved Government comments. 
Setting sheets and test procedures from these documents are to be used 
to implement protective device settings. Submit within 90 days after 
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Contract award. 

1.3.1.1 Proposed Test Plan 

Submit a proposed test plan, consisting of complete field test procedure 
including tests to be performed, test equipment required, and tolerance 
limits, including complete testing and verification of the ground fault 
protection equipment, where used. 

1.3.1.2 Review and Final Submittals Format 

For review and final submittals, submit 5 bound copies and a PDF file 
formatted on Compact Disc (CD) and or electronic storage media. Also 
provide on a final submittal CD all power system analysis software data 
files necessary to restore and edit the model. 

Submit performance test reports in booklet form showing all field tests 
performed to adjust each component and all field tests performed to prove 
compliance with the specified performance criteria, upon completion and 
testing of the installed system. Indicate in each test report the final 
position of controls. 

a. Equipment data 

Submit data consisting of manufacturer's time-current characteristic curves 
for individual protective devices, recommended settings of adjustable 
protective devices, and recommended ratings of non-adjustable protective 
devices. 

Review protective device submittals of equipment to be provided and 
indicate any options or modifications required to achieve the requirements 
of this section. No time extensions or similar contact modifications will 
be granted for work arising out of the requirements for this study. The 
Government is not responsible for any changes to equipment, device ratings, 
settings, or additional labor for installation of equipment or devices 
ordered and/or procured prior to approval of the study. 

b. Protective Relays 

Submit data including calibration and testing procedures and instructions 
pertaining to the frequency of calibration, inspection, adjustment, 
cleaning, and lubrication. 

c. Installation Procedures 

Submit written description of procedures including diagrams, instructions, 
and precautions required to properly install, adjust, calibrate, and test 
the devices and equipment. 

1.3.2 Final Submittals 

After completion of installation and testing submit the following to the 
Contracting Officer for review and approval: 

Field Test Results - Submit in booklet form showing all field tests 
performed to adjust each component and all field tests performed to 
prove compliance with the specified performance criteria, upon 
completion and testing of the installed system. Indicate in each test 
report the final position of controls. 
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If field changes are required due to discrepancies between the setting 
sheet documents and the available setting selections on the protective 
device, submit within 10 days after installation the following to the 
Contracting Officer for review and approval: 

a. Fault Current and Arc Flash Analysis 

b. Protective Device Coordination Study 

1.4 QUALITY ASSURANCE 

Ensure all work performed is in conformance with the following standards: 

IEEE C2 

IEEE 1584 

NEMA Z535.4 

NETA ATS 

NFPA 70 

NFPA 70E 

1.4.1 System Coordinator 

Provide documentation verifying that system coordination, recommended 
ratings and settings of protective devices, and design analysis are 
prepared (performed/reviewed/approved) by a registered professional 
electrical power engineer with a minimum of 3 years of current experience 
in the coordination of electrical power systems. 

1.4.2 System Installer 

Ensure all final calibration, testing, adjustment, and placing into service 
of the protective devices is accomplished by a manufacturer's product field 
service engineer or independent testing company with a minimum of two years 
of current product experience in protective devices. 

PART 2 PRODUCTS 

2.1 SYSTEM DESCRIPTION 

The power system covered by this specification consists of: 

Drawing: 

Sheets: 

The Government will provide the short circuit values for the following 
connection points on the electrical system: 

MCC 

Panel boards 
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The Government will provide the existing protective device settings for the 
following devices on the electrical system: 

MCC 

Panelboards 

2.2 ARC FLASH LABELS 

Provide weatherproof detailed arc flash warning labels for all electrical 
equipment as required by NFPA 70 and NFPA 70E, including, medium voltage 
switches, transformers, switchgear main breakers, switchgear bus-tie 
breaker, switchgear feeder breakers, switchgear cable compartments, 
switchboards, panel boards, motor control centers, enclosed breakers, 
safety switches automatic transfer switches, motor starters, control 
panels, and other equipment modified or installed by the project that is 
likely to require examination, adjustment, servicing, or maintenance while 
energized. 

2.2.1 Label Format 

Label format is to be NFPA 70E detailed format type. Conform in detail 
with samples provided at the time of award. Format includes different 
colors and formatting per NEMA ZS35.4 for different hazard levels and the 
following information: 

a. Flash hazard boundary 

b. Incident energy 

c. Hazard Category and PPE 

d. Shock Voltage 

e. Minimum insulated glove rating 

f. Limited approach boundary distance 

g. Restricted approach boundary distance 

h. Prohibited approach boundary distance 

2.2.2 Label Content 

Ensure arc flash label content is based on the operational scenario, fault 
location, and fault type (arcing or bolted) that results in the highest 
incident energy. 

2.3 COORDINATED POWER SYSTEM PROTECTION 

Prepare and submit analyses to demonstrate that the equipment selected and 
system constructed meet the contract requirements for ratings, 
coordination, and protection. Include a fault current and arc flash 
analysis, equipment evaluation report, and a protective device coordination 
study. Submit Certificates of Conformance verifying that the studies have 
been prepared (performed/reviewed/approved) by a registered professional 
engineer with demonstrated experience in power system coordination in the 
last 3 years. Provide a list of references complete with points of 
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contact, addresses and telephone numbers. The selection of the engineer is 
subject to the approval of the Contracting Officer. 

Prepare and submit short circuit studies, coordination studies, and 
arc-flash hazard analysis in accordance with NETA ATS and as specified 
herein. 

2.3.1 Scope of Analyses 

Ensure the fault current and arc flash analysis, and protective device 
coordination study begin at: 

2.3.2 

The nearest upstream device in the existing source system and extend 
through the downstream devices at the load end. 

Determination of Facts 

Perform field inspections to determine and document the time-current 
characteristics, features, and nameplate data for each existing protective 
device. Utilize the fault current availability indicated as a basis for 
fault current studies. 

2.3.3 Single Line Diagram 

Prepare a single line diagram to show the electrical system buses, devices, 
transformation points, and all sources of fault current (including 
generator and motor contributions) . A fault-impedance diagram or a 
computer analysis diagram may be provided. Ensure each bus, device or 
transformation point has a unique identifier. If a fault-impedance diagram 
is provided, show impedance data. Show the location of switches, breakers, 
and circuit interrupting devices on the diagram together with available 
fault data, and the device interrupting rating. 

2.3.4 Fault Current Analysis 

2.3.4.1 Method 

Perform the fault current analysis in accordance with methods described in 
IEEE 242, and IEEE 399. Single line drawings based on existing hardware 
will be provided to the Contractor for reference. Utilize specialized 
computer aided engineering software designed for fault current analysis, 
including the following capabilities: 

a. Single-ended substation source operation 

b. Double-ended substation source operation 

c. Generator source operation 

Perform analysis and provide separate study report generated for each 
operational scenario. 

2.3.4.2 Data 

Utilize actual hardware data in fault calculations. Ensure bus 
characteristics and transformer impedance are those proposed. Document all 
data in the report. 
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2.3.4.3 Fault Current Availability 

Provide balanced three-phase fault, 
line-to-ground fault current values 
and at each power distribution bus. 
fault available at each location in 
report. 

2.3.5 Coordination Study 

79K39149 
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bolted line-to-line fault, and 
at each voltage transformation point 

Show the maximum and minimum values of 
tabular form on the diagram or in the 

Ensure the study demonstrates that the maximum possible degree of 
selectivity has been obtained between devices specified, consistent with 
protection of equipment and conductors from damage from overloads and fault 
conditions. Include a description of the coordination of the protective 
devices in this project. Provide a written narrative describing: 

a. Which devices may operate in the event of a fault at each bus; the 
logic used to arrive at device ratings and settings; 

b. Situations where system coordination is not achievable due to device 
limitations (an analysis of any device curves which overlap); 

c. Coordination between upstream and downstream devices; and relay 
settings. 

d. Provide recommendations to improve or enhance system reliability by 
reducing the incident energy level, and detail where such changes would 
involve additions or modifications to the contract and cost damages 
(addition or reduction) . 

Provide composite coordination plots on log-log graph paper. 

a. Provide separate plots for phase and ground faults. 

b. Include applicable cable and transformer damage curves on phase fault 
plots. 

c. Limit the number of protective device curves on any plot to 5. 

2.3.6 Study report 

Include the following in the report: 

a. A cover sheet and table of contents. Provide separate sections with 
all applicable content, for all operating scenarios. 

b. A narrative describing: 

(1) The analyses performed; 

(2) The basis and methods used; 

(3) The desired method of coordinated protection of the power system. 

c. Descriptive and technical data for existing devices and new protective 
devices proposed, including manufacturers published data, nameplate 
data, time-current curves, and definition of the fixed or adjustable 
features of the existing or new protective devices. 
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d. Document existing power system data including time-current 
characteristic curves and protective device ratings and settings. 

e. Provide time-current characteristics curves for each bus in the system, 
as required to ensure coordinated power system protection between 
protective devices or equipment, including recommended ratings and 
settings of all protective devices in tabulated form. 

f. Provide all calculations performed for the analyses, including computer 
analysis programs utilized, the name of the software package, 
developer, and version number. Include all information input to 
(define) nodes such as cable data, conduit type, circuit length, 
transformer impedance, bus impedance, generator impedances, etc. For 
all nodes include phase fault short circuit levels and X/R ratios, 
ground fault short circuit levels and X/R ratios, load flow levels, arc 
flash energy (for both bolted and arcing short circuit levels), and 
motor starting studying results. Indicate which study options have 
been chosen which the SKM software utilizes to generate the Short 
Circuit Analysis and Arc Flash Hazard Analysis results; use preferred 
method below when available. Options included are, but not limited to 
the following: 

(1) Standard used for arc-flash calculations: (IEEE 1584 - preferred 
method) . 

(2) 240 Volt Exceptions (report Cat o if XFMR less than 125kVA -
preferred method) . 

(3) Maximum arcing time: (2 sec - preferred - fully dependent on task 
performed). For certain tasks, such as working in manholes, 
elevated work areas, or underneath equipment, it may not be 
possible for trained personnel to distance themselves from the Arc 
Flash within 2 seconds. 

(4) Motor fault contributions: (5 cycles preferred - motors with 50 hp 
or greater are to be evaluated) . 

(5) Levels Mis-coordination checked (5 levels-preferred). 

(6) Mis-coordination Ratio: (80 percent - preferred - ensure Cleared 
Fault Threshold matches Mis-coordination Ratio) . 

(7) Flash Boundary Calculation Adjustments above 1kV, Trip Time less 
than =0.1s: (1.5 cal/square meter - preferred). 

(8) Properly categorize all equipment types in Arc Flash Evaluation: 
(Ensure switchgear, panel boards have proper gap distance). 

(9) Utility information from latest SSPF Area Load Flow and Fault Study 

(10) Short Circuit Study Utilized: ·(comprehensive-preferred). 

(11) Fault types analyzed: (Three Phase, Single Line to Ground, Line 
to Line, Line to Line to Ground, All -preferred) . 

g. Single line diagram(s) 

h. Protective device setting sheets, as separate pages, suitable for use 
by installing technicians, separate from other report analysis and 
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data. Include recommended changes to existing protective device 
settings and settings for all new protective devices. Provide all 
information to field install the settings, including settings or 
features not used or turned off. 

i. Tabulated Arc Flash data for all equipment requiring an arc flash 
warning label and all modified equipment also requiring an arc flash 
label. 

j. Equipment Evaluation Report (EER) showing the AIC/SCCR ratings for all 
equipment evaluated and the required rating for the applicat~on where 
the equipment is installed. Ensure the EER identifies underrated and 
marginally rated equipment. Underrated equipment is defined as 
equipment with actual AIC/SCCR ratings that do not meet the required 
AIC/SCCR rating for the application/installation. Marginally rated 
equipment is defined as equipment within 90 percent to 100 percent of 
the required rated AIC/SCCR for the application/installation. 

PART 3 EXECUTION 

3.1 INSTALLATION 

Install and test protective devices settings in accordance with the 
manufacturer's published instructions and in accordance with the protective 
device coordination study protective device setting sheets and test plan. 

Affix detailed arc flash warning labels to all electrical equipment as 
required by NFPA 70 and NFPA 70E. 

3.2 FIELD TESTING 

3.2.1 General 

Submit Performance Test Reports in booklet form showing all field tests 
performed to adjust each component and all field tests performed to prove 
compliance with the specified performance criteria, upon completion and 
testing of the installed system. Indicate in each test report the final 
position of controls. Submit Certificates of Conformance for Devices and 
Equipment to the Contracting Officer, certifying that all devices or 
equipment meet the requirements of the contract documents. 

3.2.2 Safety 

Provide and use safety devices such as arc flash personal protective 
equipment, electrically insulating rubber gloves, protective barriers, and 
danger signs to protect and warn personnel in the test vicinity. Replace 
any devices or equipment which are damaged due to improper test procedures 
or handling. 

3.2.3 Molded-Case Circuit Breakers 

Visually inspect circuit breakers. Verify current ratings and adjustable 
settings incorporated in accordance with the coordination study. 

3.2.4 Power Circuit Breakers 

3.2.4.1 General 

Visually inspect the circuit breaker and implement settings in accordance 

SECTION 26 OS 63.00 98 

79K39149 

302 



SSPF - Replace Air Handling Units 

with the coordination study. 

3.2.4.2 Current Injection Tests 

79K39149 
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Test with approved settings installed in accordance with NETA ATS and the 
Test Plan; document results in the field test reports. 

a. Determine long time pick-up value and delay by primary current 
injection. 

b. Determine short time pick-up value and delay by primary current 
injection. 

c. Determine instantaneous pick-up value by primary current injection. 

d. Determine ground-fault pick-up value and delay by primary current 
injection. 

e. Test trip unit functions by secondary current injection or in 
accordance with the manufacturer's requirements. 

3.2.5 Protective Relays 

3.2.5.1 General 

Visually inspect protective relays. Implement relay settings in accordance 
with the coordination study. 

3.2.5.2 Current Injection Tests 

Test with approved settings installed in accordance with NETA ATS and the 
Test Plan; document results in the field test reports. 

a. Determine long time pick-up value and delay by secondary current 
injection. 

b. Determine short time pick-up value and delay by secondary current 
injection. 

c. Determine instantaneous pick-up value by secondary current injection. 

d. Determine ground fault pick-up value and delay by secondary current 
injection. 

-- End of Section --
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SECTION 26 24 19.00 40 

MOTOR CONTROL CENTERS 

PART 1 GENERAL 

1.1 REFERENCES 

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

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

NEMA ICS 1 (2000; R 2005; R 2008) Standard for 
Industrial,Control and Systems: General 
Requirements 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

NFPA 70 (2011; TIA 11-1; Errata 2011) National 
Electrical Code 

UNDERWRITERS LABORATORIES (UL) 

UL 1063 

UL 44 

UL 489 

1.2 SYSTEM DESCRIPTION 

1.2 .1 Rules 

(2006) Machine-Tool Wires and Cables 

(2010) Thermoset-Insulated Wires and Cables 

(2009; Reprint Jun 2011) Molded-Case 
Circuit Breakers, Molded-Case Switches, 
and Circuit-Breaker Enclosures 

The equipment shall conform to the requirements of NFPA 70 unless more 
stringent requirements are indicated herein or shown. NEMA rated and UL 
listed equipment has been specified when available. Equipment must meet 
NEMA and UL construction and rating requirements as specified. No 
equivalent will be acceptable. Immediately notify the Contracting Officer 
of any requirements of the specifications or Contractor proposed materials 
or assemblies that do not comply with UL or NEMA. International 
Electrotechnical Commission (IEC) rated equipment will not be considered an 
acceptable alternative to specified NEMA ratings. 

1.2 .2 Coordination 

The general arrangement of the motor control centers is shown on the 
contract drawings. Any modifications of the equipment arrangement or 
device requirements as shown on the drawings is subject to the approval of 
the Contracting Officer. If any conflicts occur necessitating departures 
from the drawings, details of and reasons for departures shall be submitted 
and approved prior to implementing any change. Completely assemble all 
equipment at the factory. The motor control centers. may be disassembled 
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into sections, if necessary, for convenience of handling, shipping, and 
installation. 

1.2. 3 Standard Products 

Material and equipment shall be standard products of a manufacturer 
regularly engaged in their manufacture and shall essentially duplicate 
items that have been in satisfactory use for at least 2 years prior to bid 
opening. All materials shall conform to the requirements of these 
specifications. Materials are to be of high quality, free from defects and 
imperfections, of recent manufacture, and of the classification and grades 
designated. All materials, supplies, and articles not manufactured by the 
Contractor shall be the products of other recognized reputable 
manufacturers. If the Contractor desires for any reason to deviate from 
the standards designat"ed in these specifications, he shall, after award, 
submit a statement of the exact nature of the deviation, and shall submit, 
for the approval of the Contracting Officer, complete specifications for 
the materials which he proposes to use. 

1.2 .4 Nameplates 

Make nameplates of laminated sheet plastic or of anodized aluminum 
approximately 1/8 inch thick, engraved to provide white letters on a black 
background. Fasten the nameplates to the equipment in proper positions 
with anodized round-head screws. Lettering shall be minimum 1/2 inch 
high. Nameplate designations shall be in accordance with lists on the 
drawings, and as a minimum provide for the following equipment: 

a. Motor Control Centers 

b. Individual items of equipment mounted in the Motor Control Centers 

Provide equipment of the withdrawal type with nameplates mounted on the 
removable equipment in locations visible when the equipment is in place. 

1.3 SUBMITTALS 

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

SD-02 Shop Drawings 

Drawings; G 

Shop Drawings; G 

Within 30 calendar days after date of award, submit for the 
approval of the Contracting Officer six (6) copies of outline 
drawings of all equipment to be furnished under this contract, 
together with weights and overall dimensions. Drawings shall show 
the general arrangement and overall dimensions of the motor 
control centers. These drawings shall show space requirements, 
details of any floor supports to be embedded in concrete and 
provisions for conduits for external cables. 

Motor Control Centers; G 
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SD-03 Product Data 

Equipment; G 

79K39149 
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Within 30 calendar days after date of award submit for approval 
six (6) copies of such descriptive cuts and information as are 
required to demonstrate fully that all parts of the equipment will 
conform to the requirements and intent of the specifications. 
Data shall include descriptive data showing typical construction 
of the types of equipment proposed, including the manufacturer's 
name, type of molded case circuit breakers or motor circuit 
protectors, performance capacities and other information 
pertaining to the equipment. Submit six (6) sets of 
characteristic curves of the individual breaker trip element. 

SD-08 Manufacturer's Instructions 

Submit manufacturer's instructions for the following including 
special provisions required to install equipment components and 
system packages. Detail within special notices hazards and safety 
precautions. 

Motor Control Units 

Protective Devices 

1.4 DELIVERY, STORAGE, AND HANDLING 

Ship the equipment as completely assembled and wired as feasible so as to 
require a minimum of installation work. Each shipping section shall be 
properly match marked to facilitate reassembly, and shall be provided with 
removable lifting channels with eye bolts for attachment of crane slings to 
facilitate lifting and handling. Any relay or other device which cannot 
withstand the hazards of shipment when mounted in place on the equipment 
shall be carefully packed and shipped separately. Mark these devices with 
the number of the panel which they are to be mounted on and fully 
identified. All finished painted surfaces and metal work shall be wrapped 
suitably or otherwise protected from damage during shipment. Prepare all 
parts for shipment so that slings for handling may be attached readily 
while the parts are in a railway car or transport truck. Carefully package 
and clearly mark all spare parts and accessories. 

1.5 MAINTENANCE 

1.5.1 Accessories and Tools 

A complete set of accessories and special tools unique to equipment 
provided and required for erecting, handling, dismantling, testing and 
maintaining the apparatus to be furnished by the Contractor. 

PART 2 PRODUCTS 

2.1 MOLDED CASE CIRCUIT BREAKERS 

Molded case circuit breakers shall conform to the applicable requirements 
of UL 489. The circuit breakers shall be manually-operated, shall be 
quick-make, quick-break, common trip type, and shall be of automatic-trip 
type unless otherwise specified or indicated on the drawings. Operate all 
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poles of each breaker simultaneously by means of a common handle. The 
operating handles shall clearly indicate whether the breakers are in "On," 
"Off," or "Tripped" position and shall have provisions for padlocking in 
the "Off" position. Provide personnel safety line terminal shields for 
each breaker. The circuit breakers shall be products of only one 
manufacturer, and shall be interchangeable when of the same frame size. 

2 .1.1 Trip Units 

Except as otherwise noted, the circuit breakers, of frame sizes and the 
trip unit ratings as shown on the drawings, shall be provided with 
combination thermal and instantaneous magnetic or solid state trip units. 
The Government reserves the right to change the indicated trip ratings, 
within frame limits, of the trip devices at the time the shop drawings are 
submitted for approval. The breaker trip units shall be interchangeable 
and the instantaneous magnetic trip units shall be adjustable on frame 
sizes larger than 150 amperes. Nonadjustable instantaneous magnetic trip 
units shall be set at approximately 10 times the continuous current ratings 
of the circuit breakers. 

2.1.2 480-Volt AC Circuits 

Circuit breakers for 480-volt or 277/480-volt ac circuits shall be rated 
600 volts ac, and shall have an UL listed minimum interrupting capacity as 
indicated at 600 volts ac. 

2.2 WIRING 

All control wire is to be stranded tinned copper switchboard wire with 
600-volt flame-retardant insulation Type SIS meeting UL 44 or Type MTW 
meeting UL 1063, and shall pass the VW-1 flame tests included in those 
standards. Hinge wire shall have Class K stranding. Current transformer 
secondary leads shall be not smaller than No. 10 AWG. The minimum size of 
control wire shall be No. 14 AWG. Power wiring for 480-volt circuits and 
below shall be of the same type as control wiring and the minimum size 
shall be No. 12 AWG. Give special attention to wiring and terminal 
arrangement on the terminal blocks to permit the individual conductors of 
each external cable to be terminated on adjacent terminal points. 

2.3 TERMINAL BLOCKS 

Control circuit terminal blocks for control wiring shall be molded or 
fabricated type with barriers, rated not less than 600 volts. The 
terminals shall be removable binding, fillister or washer head screw type, 
or of the stud type with contact and locking nuts. The terminals are to be 
no less than No. 10 in size and having sufficient length and space for 
connecting at least two indented terminals for 10 AWG conductors to each 
terminal. The terminal arrangement is subject to the approval of the 
Contracting Officer and not less than four (4) spare terminals or 10 
percent, whichever is greater, shall be provided on each block or group of 
blocks. Modular, pull apart, terminal blocks will be acceptable provided 
they are of the channel or rail-mounted type. Submit data showing that the 
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. 
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2.3.1 ~~ 

-------
Load Type 

Types of Terminal Blocks 

2.3.1.1 

Provide load terminal blocks rated no~re~ 600 volts and of adequate 
capacity for the conduct.ors-for-NEMA Size 3 and smaller motor controllers 
and for other power circuits except those for feeder tap units. The 
terminals shall be 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, screws shall have 
hexagonal heads. Conducting parts between connected terminals shall have 
adequate contact surface and cross-section to operate without overheating. 
Each connected terminal shall have the circuit designation or wire number 
placed on or near the terminal in permanent contrasting color. 

2.3.2 Marking Strips 

Provide white or other light-colored plastic marking strips, fastened by 
screws to each terminal block, for wire designations. Make the wire 
numbers with permanent ink. The marking strips shall be reversible to 
permit marking both sides, or two marking strips shall be furnished with 
each block. Marking strips shall accommodate the two sets of wire 
numbers. Each device to which a connection is made shall be assigned a 
device designation in accordance with NEMA ICS 1 and each device terminal 
to which a connection is made shall be marked with a distinct terminal 
marking corresponding to the wire designation used on the Contractor's 
schematic and connection diagrams. The wire (terminal point) designations 
used on the Contractor's wiring diagrams and printed on terminal block 
marking strips may be according to the Contractor's standard practice; 
however, provide additional wire and cable designations for identification 
of remote (external) circuits for the Government's wire designations. 
Prints of drawings submitted for approval will be so marked and returned to 
the Contractor for addition of the designations to the terminal strips and 
tracings, along with any rearrangement of points required. 

2.4 UNITS 

2.4.1 Unit Compartments 

Each operating unit shall contain equipment as shown on the drawings, 
mounted in an individual cell. The unit assembly, except main circuit 
breakers, panelboards and auxiliary control devices, shall be drawout type 
removed from the front, without rear access or disturbing other units in 
the control center assembly. All drawout type unit assemblies shall have 
positive guide rail system to ensure alignment of connection to vertical 
bus. Units shall be mechanically interlocked with the door to prevent 
removal while in the energized position. Each removable unit shall have 
provision for padlocking in a position in which it is disconnected from the 
vertical bus although not removed from the stationary structure. Provide 
all ventilating openings with corrosion-resistant insect-proof screens on 
the inside. Provide bus closing plugs for all unused openings in vertical 
bus barriers. 

Compartments for future combination motor-control units shall be complete 
with hardware, buses, and hinged doors ready to receive future draw-out 
units. Compartments for spare combination motor-control units shall be 
complete with buses, hinged doors, and draw-out units but without load 
terminal connections. Spare spaces shall be complete with buses and 
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Provide each unit compartment~ncluding blank compartments for future use, 
with either a flange-formed or a rolled-eage~doo_~. Mount each door on 
fully-concealed or continuous full-length piano-type hinges and provide 
with positive fasteners. Prevent door sag by proper alignment of hinges 
made of sufficiently strong material. Interlock the door fastenings to 
prevent opening when the equipment is energized. The external operating 
handle shall clearly indicate whether the equipment is in an "ON", "OFF" or 
"TRIPPED" position. 

2.4.3 Molded Case Circuit Breakers in Unit Compartments 

Molded case circuit breakers for installation in unit compartments shall 
meet the requirements of paragraph entitled, "Molded Case Circuit 
Breakers," of this section. 

2.4.4 Terminal Blocks 

Terminal blocks shall meet the requirements of paragraph TERMINAL BLOCKS 
above. In no case shall the terminals provided for circuit breakers or 
contactors accommodate less than the number or size of conductors shown on 
the drawings. Give special attention to wiring and terminal arrangement on 
the terminal blocks to permit the individual conductors of each external 
cable to be terminated on adjacent terminal points. 

2.5 PAINTING 

Interior and exterior steel surfaces of equipment enclosures shall be 
thoroughly cleaned and then receive a rust-inhibitive phosphatizing or 
equivalent treatment prior to painting. Exterior surfaces shall be free 
from holes, seams, dents, weld marks, loose scale or other imperfections. 
Interior surfaces shall receive not less than one coat of 
corrosion-resisting paint in accordance with the manufacturer's standard 
practice. Prime exterior surfaces, fill where necessary, and give no less 
than two coats baked enamel with semigloss finish. Equipment located 
indoors shall be ANSI Light Gray, All touch-up work shall be done with 
manufacturer's coatings supplied by the manufacturer. 

PART 3 EXECUTION 

3.1 INSTALLATION 

Complete assembly shall be electrically and mechanically connected and 
assembled from coordinated subassemblies shipped in complete sections from 
the manufacturer. Installation shall be aligned, leveled, and secured to 
the supporting construction in accordance with the manufacturer's 
recommendations. 

3.2 FIELD TESTING 

Prior to final acceptance the motor control center shall be energized and 
loaded (to the maximum load possible, but not less than 10 percent of 
expected full load)for a minimum of 10 minutes and the temperature 
measured, with a non-contact device, to verify connection integrity. The 
temperature detector shall be accurate within o.s degrees c. Each phase 
temperature of 3 phase circuits and individual connections compared to 
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other similarly loaded connections shall be within 3 degrees C of each 
other. Temperatures outside these values warrant investigation. 

Conduct phase-rotation tests on all three-phase circuits using a 
phase-rotation indicating instrument. Phase rotation of electrical 
connections to motors and other connected equipment shall be clockwise. 

Record test data and include location and identification of motor-control 
centers and megohm readings versus time. 

Final acceptance shall depend upon the satisfactory performance of the 
motor-control centers under test. No motor-control center shall be 
energized until recorded test data have been approved by the Contracting 
Officer. Provide final test reports to the Contracting Officer. Reports 
shall have a cover letter/sheet clearly marked with the System name, Date, 
and the words "Final Test Reports - Forward to the Systems 
Engineer/Condition Monitoring Office/Predictive Testing Group for inclusion 
in the Maintenance Database." 

-- End of Section --
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SECTION 26 29 23 

VARIABLE FREQUENCY DRIVE SYSTEMS UNDER 600 VOLTS 

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 519 

IEEE C62.41.1 

IEEE C62. 41.2 

(1992; R 1993; Errata 2004) Recommended 
Practices and Requirements for Harmonic 
Control in Electrical Power Systems 

(2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits 

(2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

NEMA 250 

NEMA ICS 1 

NEMA ICS 3.1 

NEMA ICS 6 

NEMA ICS 7 

(2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum) 

(2000; R 2005; R 2008) Standard for 
Industrial Control and Systems: General 
Requirements 

(2009) Guide for the Application, 
Handling, Storage, Installation and 
Maintenance of Medium-Voltage AC 
Contactors, Controllers and Control Centers 

(1993; R 2006) Enclosures 

(2006) Adjustable-Speed Drives 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

NFPA 70 (2011; TIA 11-1; Errata 2011) National 
Electrical Code 

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

47 CFR 15 Radio Frequency Devices 

UNDERWRITERS LABORATORIES (UL) 

UL 489 (2009; Reprint Jun 2011) Molded-Case 

SECTION 26 29 23 

79K39149 

316 



SSPF - Replace Air Handling Units 

UL SOSC 

1.2 RELATED REQUIREMENTS 
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Circuit Breakers, Molded-Case Switches, 
and Circuit-Breaker Enclosures 

(2002; Reprint Nov 2010) Power Conversion 
Equipment 

Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS, and Section 
26 20 00 INTERIOR DISTRIBUTION SYSTEM apply to this section with additions 
and modifications specified herein. 

1.3 SYSTEM DESCRIPTION 

1.3.1 Performance Requirements 

1.3.1.1 Electromagnetic Interference Suppression 

Computing devices, as defined by 47 CFR 15 rules and regulations, shall be 
certified to comply with the requirements for class A computing devices and 
labeled as set forth in part 15. 

1.3.1.2 Electromechanical and Electrical Components 

Electrical and electromechanical components of the Variable Frequency Drive 
(VFD) shall not cause electromagnetic interference to adjacent electrical 
or electromechanical equipment while in operation. 

1.3.2 Electrical Requirements 

1.3.2.1 Power Line Surge Protection 

IEEE C62.41.1 and IEEE C62.41.2, IEEE 519 Control panel shall have surge 
protection, included within the panel to protect the unit from damaging 
transient voltage surges. Surge arrestor shall be mounted near the 
incoming power source and properly wired to all three phases and ground. 
Fuses shall not be used for surge protection. 

1.3.2.2 Sensor and Control Wiring Surge Protection 

I/O functions as specified shall be protected against surges induced on 
control and sensor wiring installed outdoors and as shown. The inputs and 
outputs shall be tested in both normal mode and common mode using the 
following two waveforms: 

a. A 10 microsecond by 1000 microsecond waveform with a peak voltage of 
1500 volts and a peak current of 60 amperes. 

b. An 8 microsecond by 20 microsecond waveform with a peak voltage of 1000 
volts and a peak current of 500 amperes. 

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: 
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SD-02 Shop Drawings 

Schematic diagrams; G 

Interconnecting diagrams; G 

Installation drawings; G- · 

79K39149 
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Submit drawings for government approval prior to equipment 
construction or integration. Modifications to original drawings 
made during installation shall be immediately recorded for 
inclusion into the as-built drawings. 

SD-03 Product Data 

Variable frequency drives; G 

Wires and cables 

Equipment schedule 

Include data indicating compatibility with motors being driven. 

SD-06 Test Reports 

VFD Test 

Performance Verification Tests 

Endurance Test 

SD-08 Manufacturer's Instructions 

Installation instructions 

SD-09 Manufacturer's Field Reports 

VFD Factory Test Plan; G 

Factory test results 

SD-10 Operation and Maintenance Data 

Variable frequency drives, Data Package 4 

Submit in accordance with Section 01 78 23 OPERATION AND 
MAINTENANCE DATA. Provide service and maintenance information 
including preventive maintenance, assembly, and disassembly 
procedures. Include electrical drawings from electrical general 
sections. Submit additional information necessary to provide 
complete operation, repair, and maintenance information, detailed 
to the smallest replaceable unit. Include copies of as-built 
submittals. Provide routine preventative maintenance 
instructions, and equipment required. Provide instructions on how 
to modify program settings, and modify the control program. 
Provide instructions on drive adjustment, trouble-shooting, and 
configuration. Provide instructions on process tuning and system 
calibration. 
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Show circuits and device elements for each replaceable module. Schematic 
diagrams of printed circuit boards are permitted to group functional 
assemblies as devices, provided that sufficient information is provided for 
government maintenance personnel to verify proper operation of the 
functional assemblies. 

1.5.2 Interconnecting Diagrams 

Show interconnections between equipment assemblies, and external 
interfaces, including power and signal conductors. Include for enclosures 
and external devices. 

1.5.3 Installation Drawings 

Show floor plan of each site, with V.F.D.'s and motors indicated. Indicate 
ventilation requirements, adequate clearances, and cable routes. 

1.5.4 Equipment Schedule 

Provide schedule of equipment supplied. Schedule shall provide a cross 
reference between manufacturer data and identifiers indicated in shop 
drawings. Schedule shall include the total quantity of each item of 
equipment supplied. For complete assemblies, such as VFD's, provide the 
serial numbers of each assembly, and a sub-schedule of components within 
the assembly. Provide recommended spare parts listing for each assembly or 
component. 

1.5.5 Installation instructions 

Provide installation instructions issued by the manufacturer of the 
equipment, including notes and recommendations, prior to shipment to the 
site. Provide operation instructions prior to acceptance testing. 

1.5.6 Factory Test Results 

Document test results and submit to government within 7 working days after 
completion of test. 

1.6 DELIVERY AND STORAGE 

Equipment delivered and placed in storage shall be stored with protection 
from the weather, humidity and temperature variations, dirt and dust, or 
other contaminants. 

1.7 WARRANTY 

The complete system shall be warranted by the manufacturer for a period of 
one year, or the contracted period of any extended warrantee agreed upon by 
the contractor and the Government, after successful completion of the 
acceptance test. Any component failing to perform its function as 
specified and documented shall be repaired or replaced by the contractor at 
no additional cost to the Government. Items repaired or replaced shall be 
warranted for an additional period of at least one year from the date that 
it becomes functional again, as specified in the FAR CLAUSE 52.246-21. 
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1.8.1 Spare Parts 
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Manufacturers provide spare parts in accordance with recommended spare 
parts list. 

1.8.2 Maintenance Support 

During the warranty period, the Contractor shall provide on-site, on-call 
maintenance services by Contractor's personnel on the following pasis:· The 
service shall be on a per-call basis with 36 hour response. Contractor 
shall support the maintenance of all hardware and software of the system. 
Various personnel of different expertise shall be sent on-site depending on 
the nature of the maintenance service required. Costs shall include 
travel, local transportation, living expenses, and labor rates of the 
.service personnel while responding to the service request. The provisions 
of this Section are not in lieu of, nor relieve the Contractor of, warranty 
responsibilities covered in this specification. Should the result of the 
service request be the uncovering of a system defect covered under the 
warranty provisions, all costs for the call, including the labor necessary 
to identify the defect, shall be borne by the Contractor. 

PART 2 PRODUCTS 

2.1 VARIABLE FREQUENCY DRIVES (VFO) 

Provide frequency drive to control the speed of induction motor(s). The 
VFD shall include the following minimum functions, features and ratings. 

a. Input circuit breaker per UL 489 with a minimum of 65,000 amps 
symmetrical interrupting capacity and door interlocked external 
operator. 

b. A converter stage per UL 508C shall change fixed voltage, fixed 
frequency, ac line power to a fixed de voltage. The converter shall 
utilize a full wave bridge design incorporating diode rectifiers on 
Insulated Gate Bipolar Transistor (IGBT). Silicon Controlled Rectifiers 
(SCR) are not acceptable. The converter shall be insensitive to three 
phase rotation of the ac line and shall not cause displacement power 
factor of less than .95 lagging under any speed and load condition. 

c. An inverter stage shall change fixed de voltage to variable frequency, 
variable voltage, ac for application to a standard NEMA design B 
squirrel cage motor. The inverter shall be switched in a manner to 
produce a sine coded pulse width modulated (PWM) output waveform. Drive 
power output shall use IGBT for the inverter. 

d. The VFD shall be capable of supplying 120 percent of rated full load 
current for one minute at maximum ambient temperature. 

e. The VFD shall be designed to operate from a 480 volt, plus or minus 10 
percent, three phase, 60 Hz supply, and control motors with a 
corresponding voltage rating. 

f. Acceleration and deceleration time shall be independently adjustable 
from one second to 60 seconds. 

g. Adjustable full-time current limiting shall limit the current to a 
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preset value which shall not exceed 120 percent of the controller rated 
current. The current limiting action shall maintain the V/Hz ratio 
constant so that variable torque can be maintained. Short time 
starting override shall allow starting current to reach 175 percent of 
controller rated current to maximum starting torque. 

h. The controllers shall be capable of producing an output frequency over 
the range of 3Hz to 60Hz (20 to one speed range), without low speed 
cogging. Over frequency protection shall be included such that a 
failure in the controller electronic circuitry shall not cause 
frequency to exceed 110 percent of the maximum controller output 
frequency selected. 

i. Minimum and maximum output frequency shall be adjustable over the 
following ranges: 1) Minimum frequency 3 Hz to 50 percent of maximum 
selected frequency; 2) Maximum frequency 40 Hz to 60 Hz. 

j. The controller efficiency at any speed shall not be less than 96 
percent. 

k. The controllers shall be capable of being restarted into a motor 
coasting in the forward direction without tripping. 

1. Protection of power semiconductor components shall be accomplished 
without the use of fast acting semiconductor output fuses. Subjecting 
the controllers to any of the following conditions shall not result in 
component failure or the need for fuse replacement: 

1. Short circuit at controller output 

2. Ground fault at controller output 

3. Open circuit at controller output 

4. Input undervoltage 

5. Input overvoltage 

6. Loss of input phase 

7. AC line switching transients 

8. Instantaneous overload 

9. Sustained overload exceeding 115 percent of controller rated 
current 

10. Over temperature 

11. Phase reversal 

m. Solid state motor overload protection shall be included such that 
current exceeding an adjustable threshold shall activate a 60 second 
timing circuit. Should current remain above the threshold continuously 
for the timing period, the controller will automatically shut down. 

n. A slip compensation circuit shall be included which will sense changing 
motor load conditions and adjust output frequency to provide speed 
regulation of NEMA B motors to within plus or minus 0.5 percent of 
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maximum speed without the necessity of a tachometer generator. 

o. The VFD shall be factory set for manual restart after the first 
protective circuit trip for malfunction (overcurrent,undervoltage, 
overvoltage or overtemperature) or an interruption of power. The VFD 
shall be capable of being set for automatic restart after a selected 
time delay. If the drive faults again within a specified time period 
(adjustable 0-60 seconds), a manual restart will be required. 

p. The VFD shall include external fault reset capability. All the 
necessary logic to accept an external fault reset contact shall be 
included. 

q. Provide critical speed lockout circuitry to prevent operating at 
frequencies with critical harmonics that cause resonant vibrations. The 
VFD shall have a minimum of three user selectable bandwidths. 

r. Provide the following operator control and monitoring devices mounted 
on the front panel of the VFD: 

1. Manual speed potentiometer. 

2. Hand-Off-Auto ( HOA ) switch. 

3. Power on light. 

4. Drive run power light. 

5. Local display. 

2.2 ENCLOSURES 

Provide equipment enclosures conforming to NEMA 250, NEMA ICS 7, NEMA ICS 6. 

2.3 WIRES AND CABLES 

All wires and cables shall conform to NEMA 250, NEMA ICS 7, NFPA 70. 

2.4 NAMEPLATES 

Nameplates external to NEMA enclosures shall conform with the requirements 
of Section 26 OS 00.00 40 COMMON WORK RESULTS FOR ELECTRICAL. Nameplates 
internal to enclosures shall be manufacturer's standard, with the exception 
that they must be permanent. 

2.5 SOURCE QUALITY CONTROL 

2.5.1 VFD Factory Test Plan 

To ensure quality, each VFD shall be subject to a series of in-plant 
quality control inspections before approval for shipment from the 
manufacturer's facilities. Provide test plans and test reports. 

PART 3 EXECUTION 

3.1 INSTALLATION 

Per NEMA ICS 3.1, install equipment in accordance with the approved 
manufacturer's printed installation drawings, instructions, wiring 
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diagrams, and as indicated on project drawings and the approved shop 
drawings. A field representative of the drive manufacturer shall supervise 
the installation of all equipment, and wiring. 

3.2 FIELD QUALITY CONTROL 

Specified products shall be tested as a system for conformance to 
specification requirements prior to scheduling the acceptance tests. 
Contractor shall conduct performance verification tests in the presence of 
Government representative, observing and documenting complete compliance of 
the system to the specifications. Contractor shall submit a signed copy of 
the test results, certifying proper system operation before scheduling 
tests. 

3.2.1 VFD Test 

A proposed test plan shall be submitted to the contracting officer at least 
28 calendar days prior to proposed testing for approval. The tests shall 
conform to NEMA res 1, NEMA res 7, and all manufacturer's safety 
regulations. The Government reserves the right to witness all tests and 
review any documentation. The contractor shall inform the Government at 
least 14 working days prior to the dates of testing. Contractor shall 
provide video tapes, if available, of all training provided to the 
Government for subsequent use in training new personnel. All training 
aids, texts, and expendable support material for a self-sufficient 
presentation shall be provided, the amount of which to be determined by the 
contracting officer. 

3.2.2 Performance Verification Tests 

"Performance Verification Test" plan shall provide the step by step 
procedure required to establish formal verification of the performance of 
the VFD. Compliance with the specification requirements shall be verified 
by inspections, review of critical data, demonstrations, and tests. The 
Government reserves the right to witness all tests, review data, and 
request other such additional inspections and repeat tests as necessary to 
ensure that the system and provided services conform to the stated 
requirements. The contractor shall inform the Government 14 calendar days 
prior to the date the test is to be conducted. 

3.2.3 Endurance Test 

Immediately upon completion of the performance verification test, the 
endurance test shall commence. The system shall be operated at varying 
rates for not less than 192 consecutive hours, at an average effectiveness 
level of .9998, to demonstrate proper functioning of the complete PCS. 
Continue the test on a day-to-day basis until performance standard is met. 
During the endurance test, the contractor shall not be allowed in the 
building. The system shall respond as designed. 

3.3 DEMONSTRATION 

3.3.1 Training 

Coordinate training requirements with the Contracting Officer. 

3.3.1.1 Instructions to Government Personnel 

Provide the services of competent instructors who will give full 
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instruction to designated personnel in operation, maintenance, calibration, 
configuration, and programming of the complete control system. Orient the 
training specifically to the system installed. Instructors shall be 
thoroughly familiar with the subject matter they are to teach. The 
Government personnel designated to attend the training will have a high 
school education or equivalent. The number of training days of instruction 
furnished shall be as specified. A training day is defined as eight hours 
of instruction, including two 15-minute breaks and excluding lunch time; 
Monday through Friday. Provide a training manual for each student at each 
training phase which describes in detail the material included in each 
training program. Provide one additional copy for archiving. Provide 
equipment and materials required for classroom training. Provide a list of 
additional related courses, and offers, noting any courses recommended. 
List each training course individually by name, including duration, 
approximate cost per person, and location of course. Unused copies of 
training manuals shall be turned over to the Government at the end of last 
training session. 

3.3.1.2 Operating Personnel Training Program 

Provide one 2 hour training session at the site at a time and place 
mutually agreeable between the Contractor and the Government. Provide 
session to train 4 operation personnel in the functional operations of the 
system and the procedures that personnel will follow in system operation. 
This training shall include: 

a. System overview 

b. General theory of operation 

c. System operation 

d. Alarm formats 

e. Failure recovery procedures 

f. Troubleshooting 

3.3.1.3 Engineering/Maintenance Personnel Training 

Accomplish the training program as specified. Training shall be conducted 
on site at a location designated by the Government. Provide a one day 
training session to train 4 engineering personnel in the functional 
operations of the system. This training shall include: 

a. System overview 

b. General theory of operation 

c. System operation 

d. System configuration 

e. Alarm formats 
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f. Failure recovery procedures 

g. Troubleshooting and repair 

h. Maintenance and calibration 

i. System programming and configuration 

-- End of Section --
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SECTION 28 31 00.00 98 

FIRE DETECTION AND ALARM 

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 . 

FM P7825 

NFPA 70 

NFPA 72 

NFPA 90A 

. FM GLOBAL (FM) 

(2009) Approval Guide 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

(2011; TIA 11-1; Errata 2011; TIA 11-2; 
TIA ~1-3; TIA 11-4) .National Electrical 

·Code·· 

.(2010; TIA 10-4·) National Fire Alarm and 
Signaling Code. 

"(201.2) Standar.d fbr· the Installation of 
Air Conditioning.and.Ventilating Systems 

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES 
(NICET) 

NICET 1016-2 (2007) ·Program Detail Manual Fire Alarm 
Systems,-8th Edition 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 

FED-STD-595 (Rev C) Colors Used in Government 
Procurement 

UNDERWRITERS LABORATORIES (UL) 

UL 2196 

UL Fire Prot Dir 

1.2 SUBMITTALS 

(2006) UL Standard for Tests for Fire 
Resistive Cables, 1st Edition 

(2011) Fire Protection Equipment Directory 

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

SD-01 Preconstruction Submittals 
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Submit Evidence of the Contractor's State Certification; G to the 
Contracting Officer for approval, prior to any work being started 
on the Fire Alarm System, in accordance with paragraph entitled 
"Services of a Certified Fire Alarm Specialist". 

SD-02 Shop Drawings 

Submit the following in accordance with the paragraph entitled, 
"General Requirements," of this section: 

Connection Drawings; G 

Module Schematic Drawings; G 

Record Drawings; G (As-Built Drawings after completion of the 
final acceptance test) 

SD-03 Product Data 

Where multiple types of the same item are required (Example: 
indoor, weatherproof, and explosion-proof types) provide separate 
Catalog Data for each type of device. Submit Manufacturer's 
Catalog Data for the following items: 

Duct Smoke Detectors; G 

Remote Auxiliary Control Relays; G 

Wiring (Wire and Multi-Conductor Cabl~); G 

SD-06 Test Reports 

Fire Alarm System Acceptance Test Procedures (For Both Preliminary · 
and Final Tests); G 

SD-07 Certificates 

Submit Quality Assurance·Plan; G consisting of the following in 
accordance with the paragraph entitled, "Quality Assurance Plan," 
of this section: 

Submit listing and/or approval documentation; G that all 
components are Underwriter Laboratory (UL) UL Fire Prot Dir listed 
or Factory Mutual (FM) FM P7825 approved for their intended use 
and function. 

Submit Contractor Readiness Affirmation - For Preliminary Fire 
Alarm Testing; G in accordance with the paragraph entitled, "Field 
Testing" of this section. 

Sub~it KSC.- Transfer of Responsibility; G for the designated 
portion of the Fire Alarm System; in accordance with the paragraph 
entitled, "Instal~ation," of this section. 

Submit NFPA 72 Fire Alarm System Record of Completion; G in 
accordance with paragraph entitled, "Field Testing" of this 
section. 

SD-10 Operation and Maintenance Data 
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Submit Operation and Maintenance Manuals; G bound in manual format 
and grouped by technical sections consisting of manufacturer•s 
standard brochures, schematics, procedures, recommended spare 
parts, recommended test e~ipment, and safety precautions. Submit 
this information prior to acceptance tests being performed. 
Provide one single .pdf format of the O&M Manual on a single CD. 

1.3 GENERAL REQUIREMENTS 

Section 26 OS 00.00 40 COMMON WORK RESULTS FOR ELECTRICAL and Section 
26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS a,pply to work 
specified in this section. 

Submit submittals for approval ~n the following se~uence with each 
approved prior to the next submittal: 

a. Sign and submit the KSC Transfer of Responsibility form no later than 30 
days after notice to proceed. 

b. Submit Product Data (Catalog Data), Contractor•s Certifications, and 
Quality Assurance Plan, within 30 days after notice to proceed. 

c·. Submit Connection Drawings, Module Schematic Drawings, Design Analysis 
and Battery Calculations within 30 days after notice to proceed. 

d. Submit Acceptance Test Procedures no later than 60 days prior to the 
scheduled preliminary test. 

e. Sign and submit the Readiness Affirmation form no later than 5 days 
prior to the scheduled preliminary test. 

f. Submit Record Shop Drawings. Provide two completed sets m1n1mum of the. 
Record drawings (As-built condition) and documentation and the NFPA 72 
Fire Alarm System Record of Completion Form and make available for 
reference at the final test. Include submittal of listing and/or 
approval documentation 

· g. Submit Operation and Maintenance Manuals 14 days after the final test 
has been compl.!:!te and approved. 

h. Include in the Record drawing submittal all Shop Drawings, Panel and 
Network software programs, Battery Calculations, Completed Final Test 
Procedures, NFPA 72 Fire Alarm System Record of.Completion Form and 
submit within 14 days after completion of the final acceptance test. 
Include in this submittal two (2) sets of CD ROM digital media of all 
the record drawings. 

Prepare and submit all drawings generated by computer aided design (CAD) . 
Include in digital media compact disc (CD) submittals .DWG or .DXF format 
files for all drawings: Connection Diagrams, Module Sch~matics, Also on 
this CD provide a complete copy of the aforementioned drawings in PDF 
format. 

Provide Connection drawings consisting of modified point-to-point wiring 
diagrams of internal and external wiring including, but not limited to, all 
fire alarm field devices, panel wiring, and interconnection between other 
building systems and components and the fire alarm system. Indicate wire 
label designations matching the field installation on these drawings. 
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Include in Connection drawings Floor Plan Drawings that indicate equipment 
locations, device locations with address designation, and conduit/wiring 
routing from the FACP(s) to all field devices including looped Class A 
circuit routing requirements. Also include typical mounting requirements 
for each type of initiation, signaling, notification and control device. 
Show on Record drawings (as-built) for installations with flame detectors 
horizontal and vertical field of views for each detector and aiming point 
of detector with clear dimensions from fixed and readily identifiable 
structural references. Include riser diagram and sequence of operations in 
an input/output matrix format that clearly shows interaction of system 
components. 

Provide Module schematic drawings (minimum size 8-1/2 by 11 inch prior to 
system acceptance testing. 

Include ·in Re·cord Drawings connection drawings, floor plan drawings, module 
schematics, software programs, fire service floor plans, design and battery· 
calculations, and all other data required to fully document the completed 
system. After final testing is complete, submit Record Drawings including 
digital media and hard co.pies of all new and revised software, drawings, 
and analysis/calculations incorporating approved comments and any changes. 

·Document final system .configuration in Record Drawings including, but not 
limited to, geographic monitor zone boundaries, location of the FACP, all 
initiating and auxiliary control devices, signaling line devices, 
notification appliances, additional cabinets, wet and dry pipe sprinkler 
risers, dry.pipe· control panel, .smoke and fire dampers, magnetic door 
holders, and all other equipment associated with the fire alarm system(s). 
Also, annotate the location and address setting for each multiplexed 
addressable device ·(when· used), deviations from and amendments to the 
record drawings, and field installation changes, concealed and visible. 

Conduct tests in accordance with approved Fire Alarm System Acceptance Test 
Procedures, and in accordance with the paragraph entitled ''Field Testing" 
in this specification. Prepare a test procedure and test record form for 
conducting complete tests ori control panels, reporting systems, wiring 
systems, and field devices installed in accordance with the manufacturer's 
requirements and these specifications. Identify each device and circuit to 
be tested in the test procedure, describe the initial co~dition, each step 
or function in the test, required test result, and equipment to be 
employed. Test procedures are to be written to minimally disrupt facility 
operations (minimize activation of evacuation notification appliances, AHU 
shutdown, etc.) in support of testing requirements. Ensure test forms have 
suitable space for recording ~est results on all equipment, devices, and 
wiring to be tested. Provide test record forms with identified spaces for 
verification signatures of official witnesses and dates of the test. 

Clearly indicate on Fire Service Floor Plans the location of the FACP,. all 
initiating and auxiliary control devices, signaling line devices, 
notification appliances, additional cabinets, detect.ion systems, wet and 
dry pipe sprinkler risers, dry pipe control panel, smoke and fire dampers, 
magnetic door holders·and all other equipment associated with the fire 
alarm system(s). Also, annotate the location and address setting for each 
multiplexed addressable device (when used) . Do not place borders or title 
blocks on the Fire Service Floor Plan. Provide a symbol legend, which 
clearly identifies each device shown on the Fire Service Floor Plan. 
Install a copy of the Fire Service Floor Plan, minimum.size18 by 24 inch in 
a painted metal frame with a Plexiglas cover. Submit the floor plan and 
it's location for approval, to the Contracting Officer, prior to 
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Submit list of parts and components in accordance with the paragraph 
entitled "System Requirements," of this section. 

1.4 SYSTEM REQUIREMENTS 

The existing system is a Simplex 4200 with existing duct detector and AHU 
shutdown relays. 

1.5 QUALITY ASSURANCE PLAN 

Provide manufactured fire-alarm equipment which meets the requirements of 
the paragraph entitled, "System Requirements," of the latest standard 
design, and listed by Underwriters' Laboratories or approved by Factory 
Mutual and be suitable for it's intended service. Ensure all devices 
installed function with the control panel without interference of the 
operation of the control panel. 

1.6 SERVICES OF A CERTIFIED FIRE ALARM SPECIALIST 

Provide Services of a Certified Specialist thoroughly exper~enced in fire 
detection and alarm work on site, to perform or directly supervise the 
installation, make all necessary:adjustments, and. perform .all tests on the · 
fire, a.larm system at .the site ... · .. 

A Fire Alarm specialist is considered certified when the specialist holds a 
valid Fire Alarm System, .Level III Certification from the National · 
·Institute- for .Certifica.tion .in Engineering Technologies NICET 1016-2; or a 
valid Level III Fire Alarm Engineering·~ech~ici~n·Certification from-the 
Internat.ional Municipal Signal·· Assoc:Lation, (IMSA); or is licensed by thE'! 
State of Florida as a Fire Alarm Contractor I in accordance with Florida 
State Statute, Chapter 489, Part II .. 

Certification of'other recognized' agencies with.equivalent requirements 
will he. considered. ·Provide Evidence of the Contractor's State 
Certification and the basis of -certification to the Contracting Officer and 
secure Contracting Officer approval prior to any work being performed at 
Kennedy Space Center. 

PART 2 PRODUCTS 

2.1 WIRING 

Provide copper conductor wiring in accordance with NFPA. 70 and NFPA 72. 
Connect all devices to Class A, parallel-wired circuits, per NFPA 72, with 
the wire types specified in this section, unless specifically noted 
othe+wise in the paragraph entitled, "Wiring (Wire and Mult.iConductor 
Cable). For 120 V(AC) circuits, use No. 12 AWG minimum. 

Ensure all conductors installed on fire alarm systems are solid copper with 
an insulation rating of not less than 300 volts, permanently marked with 
the si.ze, voltage rating and manufacturer's name on the conductor jacket at 
no less than 2 feet intervals. Conductor sizes are listed below. 

Where modifications are made to existing systems, match the new or added 
conductors to the size and color-coding of the existing system. Conductor 
AWG diameter and Insulation Type are listed below. Required wire colors 
are listed in the paragraph entitled, "Wiring (Wire and Multi-Conductor 
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Provide solid. copper, shielded, twisted pairs, meeting UL 2196 
requirements, for conductors in multiplexed communication circuits, 
signaling line circuits, speaker·audio circuits, remote phone circuits, and 
remote reporting circuits.. Ensure cable is listed as Type FPL, 
Power-Limited Fire· Protective Signaling Cable, with conductor size less than 
No. 16 AWG diameter for data circuits and No. 14 AWG diameter for audio 
circuits. 

Air sampling detection units are permitted to use No. 18 AWG for connection 
to addressable modules with maximum. conductor length not to exceed 25ft. 

Provide.direct current initiating device (manual pull station) circuit 
conductor size of not·less than No. 16 AWG diameter, with insulation Type 
TFN for No. 16.AWG diameter, and Type THHN/THWN for No. 14 AWG diameter and 
larger. 

Size power leads from the control panel for product-of-combustion detectors 
accordingly, but not less than No. 1~ AWG diameter, with insulation Type 
THHN/THWN for No. 14 AWG diameter and larger. 

Provide· direct current notification.appliance circuit (strobes, bells) 
conductor size of not less than No. 14 AWG diameter, with insulation Type 
THHN/THWN for No .. 14 AWG diameter and larger. 

Provide direct cu:r:rent auxiliary. control device (AHU shut down relay) 
circuit conductor size of not less than No. 14 AWG diameter·, with 
insulation·Type THHN/THWN for No. 14 AWG·diarileter and-larger. 

Provide .s·ol~noid valve· control circuit ·Conductor ·size of not less than No. 
14 AWG diameter, with insula.tion type THHN/THWN for No. 14 AWGdiameter and 
larger. 

· PART 3 EXECUTION 

3.1 INSTALLATION 

Prior to performing any installation or modification work to existing Fire 
Alarm system(s), secure a Transfer of Responsibility Form completed by the 
COTR and signed by the Contractor and Institutional Services Contractor 
(ISC) Fire Protective Systems designee. The completed form will be turned 
over to the Contracting Officer by the COTR. Permanently affix a copy of 
the completed "Transfer of Responsibility" Form to the affected FACP 
throughout the construction period. 

Install all equipment in accordance with manufacturer's. recommendat-ions and 
requirements of this Section. 

3.1.1 Addressable Modules and/or Devices 

Install zone addressable modules at accessible locations indicated. 
Configure module address switches to settings indicated on approved shop 
submittals. Individually identify modules.adjacent to their mounting. 

Mount control zone addressable modules used for smoke control,.AHU 
shutdown, etc. in accessible locations within 3 feet of the device to be 
controlled. Do not install control modules connected to separately 
energized control wiring from auxiliary systems in the same enclosure with 
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initiation and signal zone addressable modules. 

'. 
Where zone addressable modules are grouped within an enclosure, wire in 
accordance with the paragraph entitled, "Installation in Cabinets and 
Boxes," of this section. 

3 .1.2 Smoke Detectors 

Provide smoke detector location, number, and general arrangement as 
indicated. Ensure field installation in accordance with NFPA 72. Do not 
install detectors until the work of other trades i.s complete. 

Utilize 'T' bar corner plate bracket for devices mounted in acoustical, 
lay~in type ceilings. Cut ceiling tile as required to accommodate mounting 
plate and device wiring. 

Install duct smoke detectors in accordance with tha manufacturer's 
requirements and NFPA 90A. Seal all duct penetr.ations air and water-tight. 

Configure addressable smoke detector address switch settings as approved on 
shop drawings and submittals . 

. Locate detectors no closer than 6 feet from-a fluorescent light fixture. 
Locate detectors no closer than 3 feet from any return air diffuser and no· 
closer ·than ·6 feet from any supply diffuser. · Ensur-e detectors installed in 
-areas. subject to moi-sture or exterior atmospheric conditions are UL listed 
or FM approved f'or such locations. 

-3 •. 1. 3 - Auxiliary Control Relays 

Install ·and supervise remote control relays· in accessible locations within 
3•feet.-of the device to be controlled . 

. ~ - '. 
3 .1.4 Wiring (Wire and Multi-Conductor Cable) 

Provide wiring conforming to· the requirements of NFPA 70 and the following· 
sp-ecial requirements: 

Install fire alarm system circuits in a separate raceway system. Route 
each circuit type (Initiating, Notification, Signaling, and Control) 
through a dedicated separate coriduit or raceway system configured to 
comply with NFPA 72 Class "A" conduit system requirements. Do not 
allow 60-Hertz power circuits to enter enclosures containing fire alarm 
circuits except where required to connect to the fire alarm system. 

Provide continuous conductors from a terminal point at one device to a 
terminal point at the next device and from.a device to the FACP. Break 
wires at each terminal; do not loop wires over a terminal. Terminate 
approved explosion proof devices, provided with pigtail wiring 
connection leads, on a field installed terminal strip installed in the 
box on which the device is mounted. Install solderless.ring tongue 
terminal lugs with manufacturer's required tooling on the device wiring 
connection leads. Use this ring type lug on stranded wire only. 
Terminate solid wire on compression or screw type terminals. When 
screw type terminals are used, capture the conductor under 80 percent 
of the screw head surface. Identify all circuit conductors within each 
enclosure where a·tap, splice, or termination is made. Provide 
conductor identification by heat-shrink--type sleeves or other approved 
method; Use point destination type conductor labels to indicate 
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3 .1. 5 

cabinet, ·circuit board, terminal block and screw terminal .location for 
each individual conductor. 

Provide conductor colors as listed below.and in.accordance with . 
FED·-STD-595. Where modifications are made to existing systems, match 
the new or added conductors to the size and color-coding of the 
existing system. 

Mark conductors fox· multiplexed communication circuits, speaker audio 
circuits, remote phone circuits, and remote station signaling circuits 
with circuit designation, and maintain consistent color-coding for the 
positive and negative loops throughout the cable system. 

Install direct current initiating device circuits (heat detectors, 
manua.l pull station) as Class A, parallel·-wired circuits per NFPA 72. 
Ensure the positive loop.conductor is colored blue, Color No. 1'5102, 
and the negative loop conductor is colored black, Color No. 17038. 

Install power leads from the control. panel for product-of-combustion 
detectors as Class A, parallel-wired circuits per NFPA 72. Ensure the 
positive conductor is be colored white, Color Uo. 17877, and the 
negative: conductor is colored black, Color No. 17038. 

Install direct current ·notification appliance (bells, strobes) circuits 
as Class A, parallel-w·ired circuits·· per, NFPA 72 ... Ensure the positive 
conductor is colored red, Color No. 11105,.and.the negative conductor 
is colored orange, Coler No. 12473. 

Install direct. current auxiliary device control. device Gircuit.s (AHU 
shutdown relay} as Class A, .parallel-wired circuits per NF'PA 72. 
Ensure the positiv!'! conductor·is colored yellow, Color No. 13591, and 
the negative conductor is colored prawn, Color ·.No. 10055. 

Install solenoid valve control circuits as Class B circuits pe'r N'FPA 72. 
:Snsure the positive conductor is colored· yellow, 'Color No. 13591, and· 
the negative conductor is·colored violet, Color No. 17100. 

Conduit. and Raceways 

Minimum size for fire alarm system initiating, notification, signaling·line 
and control circuit conduits and raceways is 3/4-inch. Install in 
accordance with NFPA 70. Ensure all Class A initiating device, signaling 
line, notificatioP.. appliance and control circuits use diverse .routing in 
accordance with NFPA 72. Do not run outgoing and return redundant circuit 
conductors in the same cable assembly, enclosure or raceway. The outgoing 
and return circuit conductors are only permitted to be run in a single 
conduit or raceway for drops that enter or exit an initiating device, 
notification appliance, or control unit enclosure. 

· Install rigid galvanized steel conduit in all hazardous (classified) 
locations, exterior locations where the conduit is exposed above grade, 
interior exposed locations from finished floor to 1 foot above finished 
ceiling unless otherwise shown on the drawings. EMT with hexnut expansion 
gland-type 'fittings can be installed in all other locations. Use ·flexible 
metal conduit, maximum length 6 feet, as the final connecting raceway to a 
fire alarm device mounted on vibrating equipment or on a suspended ceiling. 

Where devices, junction boxes, and cabinets are installed outdoors, arrange 
conduit systems to drain away from the box; ensure conduit enters the box 
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side or bottom only and drai'ri type fittings are installed. 

Use schedule 80 PVC for conduit direct'buried in earth. Ensure that 
po:r.·tions of underground raceway systems that penetrate above finished grade
are rigid, galvanized, heavy-wall steel conduit with a 40-mil PVC coating 
or painted with a bitumastic·co~pound. 

Conceal all conduit in interior finished areas. Fire-stop all conduit 
passing through fire-resistant rated walls, floors, ceilings, in a manner 
that maintains the. fire-resistant ra·ting of the wall, floor or ceiling. 

Ensure conduit installed in a ver'tical position is parallel with walls and 
perpendicular with the floor and ceiling, and that conduit installed in·a 
horizontal position is parallel with the floor and ceiling and 
perpendicular to the walls.· Make-changes in direction of runs with 
symmetrical bends. For bends of over l-inch in diameter, provide factory 
made elbows. 

3.2 FIELD TESTING 

After complete installa-tion of the equipment and at such time ·as directed 
by the Contracting Officer, conduct tests· to demonstrate that the 
installation requirements of this specification have been met and that the 
sequential functions of the system comply with the requirements specified 
herein. Perform the Tests ·covered in the following paragraphs in two parts: 

a. -Contractor Checkout- ·perform this test to remove all troubles, ground 
faults, ensure all devices are fully functional and operational, and 
test the programming to ensure the installation meets the c9ntract 
drawings and specifications. 

For modification and rehabilitation work, the Contractor is not 
responsible for existing troubles and ground faults that are not in 
contract scope. Clearly convey the existing troubles and ground faults 
that are not in contract scope in the Transfer of Responsibility form. 
Upon successful completion· of Contractor Checkout, submit Contractor 
Readiness Affirmation - For Preliminary Fire Alarm Testing prior to 
requesting the preliminary test. Also submit KSC - Transfer of 
Responsibility; and draft of NFPA 72 Fire Alarm System Record of 
Completion. Contractor Readiness Affirmation - For Preliminary Fire 
Alarm Testing and KSC - Transfer of Responsibility forms can be found 
in the "Special Conditions" documentation associated with this project. 

b. Preliminary - Perform this test using the approved test procedure per 
NFPA 72 and witnessed by the Government construction inspectors. 
Verify Record (as-built) fire alarm system drawings against the system 
installed, annotate all red-lines, and summarize on a single set of 
record (as-built) drawings. Follow the test procedures as written and 
annotate all red-lines on a single Test Procedure. Secure the initials 
and date on the summarized set of drawings and test procedures from the 
construction inspector and the fire alarm vendor. The Preliminary test 
is not considered complete until all steps in the test procedure have 
been satisfactorily completed. This includes any additional steps 
required to complete 100 percent testing of the fire alarm system and 
its associated functionality of modified circuits and new devices. Test 
entire system per NFPA 72 requirements. 

c. Final Acceptance - After the successful completion of the preliminary 
test, schedule a Final Acceptance test. Incorporate the final 
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acceptance test·procedure and record (as-built) drawings including all 
red lines from the prelimiqary test. Provide a copy of the 
consolidated redlines for the record (as-built) drawings and 
preliminary test procedures from the preliminary test. Ensure the 
Contracting Officer and the Authority Having Jurisdiction or their 
designee(s) witn~ss the final acceptance test for the fire alarm 
system. During the Final Acceptance Test, provide two ·corrected 
as-built drawings and Final Acceptance Test Procedures for use in 
conducting the final acceptance test. Upon completion of the Final 
Acceptance Test, provide ~he following documentation to the Contracting 
Officer; a copy of the Final Acceptance Test procedure (with all steps 
annotated as complete), a corrected set of as-built drawings and a 
signed and completed NFPA 72 Fire Alarm System Record of Completion 
form. 

On both preliminary and final tests, follow the approved testing procedures. 

3.2.1 External System Wiring 

Perform·the following tests on the external system wiring before connection 
to the control panel: 

Check continuity of circuits with an ohmmeter. Insert temporary 
jumpers in appropriate sockets of mis·sing detectors and install the 
end-of line resistor when this test is performed. Verify resistance 
read'ing for·each circuit is the value of the end-of-line resistor, plus 
or minus 10 percent.· 

Check each wire for ground's with 30.0-volt arid .5'00-volt insulation 
resistance test set.. Ensure resistance to ground is .not less than 20 
inegohms. Isolate .each wire tested ·fr.om g:r:ound, with all c:::ther wires 
within· the same condui·t grounded .. ·verify that the conduit system is 
grounded prior to insulation· resistance ·testing by verifying a short 
circuit between the conduit and earth ground. 

3. 2. 2 I•' ire Alarm Syst'em Acceptance Test Procedures (For Both Preliminary 
and· Final Tests) · · 

After completion of the above tests, connect the external .system wires to 
the appropriate terminals in the control panel and perform the following 
tests: 

With the cont.rol panel energized, demonstrate the proper operation of 
all indicating lights and alarms. 

Activate each smoke detector in accordance with the manufacturer's 
instructions, to demonstrate proper operation; both alarm and trouble. 

Perform a static pressure differential test on each duct smoke detector 
to verify the pressure differential between the inlet and outlet tubes 
is within thP. manufacturer's specifications for acceptable operation. 
For air handling units with variable speed drives, test at both the 
minimum and maximum operating speeds. 

Remove and ground one lead at each modified alarm initiating device, 
smoke detector, to demonstrate circuit trouble, ground fault, and t;hen 
alarm over ground fault with an open circuit. Alternate between 
positive (plus) and negative (minus) leads during the device testing 
process. 
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3.2 .'3 

Turn off power to each separately powe~ed panel ·or device to simulate 
loss of power and to demonstrate operation-of the trouble alarm. 

Demonstrate ·each alarm initiating circuit to operate its associated 
alarm-control and auxiliary control units'and remote reporting. 

Demonstrate each alarm control unit to operate in all modes. 

Demonstrate all circuits interconnecting with other systems fire 
protection, smoke control, HVAC, security and safety, elevators, etc., 
to operate as specified on alarm from the associated zone or zones. 

Verify all ma·intenance bypass functions operate a·s specified. 
Independently verify each device or circuit-controlled by the bypass 
function.· 

Test Style 7 network wiring configuration and fault tolerance to verify 
proper operation. 

Reacceptance System Tests 

Perform reacceptance testing after system components are added or deleted; 
.. after any modification, repair, or ·adjustment to .system hardware or wiring; 
or after any change to software .. T.est all components, circuit·s, systems . 
bperations, or site specific software functions knbwn to be affected·by· the· 
.change or identified by a means that indicates the system operational 
changes are.lOO percent. tested. In addition, also test 10 percent of the· 
·initiating dev-ices. that are no.t directly affected by the change and verify· 
proper system operation. 

Changes to all ·control units connected or controlled by the system 
--executive·software require a 10 percent functional test of the .system, 

including a· t.est of at leas-t one devic;:e on each input and output circuit to 
verify proper system operation. 

Upon completion of the modification, functionally test the existing devices 
that were reinstalled and test the devices that are on both sides of the 
point.of connection of the new devices. Test all newly installed devices 
in accordance with the paragraph entitled, "Fire Alarm System Acceptance 
Test Procedures (For Both Preliminary and Final Tests)," of this section. 

After final acceptance testing has been successfully completed, submit test 
data under the terms of the "GENERAL REQUIREMENTS" clause of this contract. 

3.3 OPERATION AND MAINTENANCE MANUALS 

Submit Operation and Maintenance Manuals. Bind information in manual 
format and group by technical sections consisting of manufacturer.' s 
standard brochures, schematics, procedures, recommended spare parts, 
recommended test equipment, and safety precautions. Submit this 
information prior to acceptance tests being performed. 

3 . 4 PAINTING 

Bring all manufacturer's standard finish equipment surfaces, damaged during 
construction, to as-new condition by touchup or repainting to the 
satisfaction of the Contracting Officer, or replace with new undamaged 
equipment at no additional cost to the Government. 
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Paint all fire alarm conduit fittings, junction boxes, and junction box 
covers red, Color No. 11105 in accordance with FED-STD-595. Mark conduit 
with a minimum l-inch wide _band every 20 feet.- -Alternative compliant 
m~thod is to use red-colored EMT conduit that is hot-galvanized for 
durability with a red top coat. If the alternative method is. selected, 
none of the conduit-fittings, junction'boxes, or"junction box covers are 
required to be painted. 

End of Section 

'.·. .·-
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Suooorting Materials 
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23 31 13.00 40 Round Sheet Metal Duct Fittinas 2.2.1 
Turning Vanes 2.2.3 
Power Operated Dampers 2.2.9 
Flexible Connectors 2.2.5 
Manual Volume Dampers 2.2.8 

SD-05 Desian Data 
Desian Analysis and Calculations 1.2 
Desian Analysis and Calculations 1.3 

SD-07 Certificates 
Listina of Product Installations 3.2 
Galvanized Steel Ductwork 2.1.1 
Materials 

Brazing Materials 2.1.2 
Mill-Rolled Reinforcina and 2.1.3 
Supporting Materials 

Round Sheet Metal Duct Fittinas 2.2.1 
Turning Vanes 2.2.3 
Dampers 2.2.4 
Flexible Connectors 2.2.5 

SD-10 Operation and Maintenance 
Data 
Operation and Maintenance 3.6 
Manuals 

Power Operated Dampers 2.2.9 
23 41 13.00 40 SD-02 Shop Drawings 

Installation Drawinas 3.2 G 
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23 41 13.00 40 SD-03 Product Data 
Physical Characteristics 1.1 G 
Performance Data 1.1 G 
Air Filters 2.1 G 
Filter Gaoes 2.2 G 
Manometers 2.2 G 
Holdino Frames G 

SD-06 Test Reoorts 
Test Reports 3.3 G 

SD-07 Certificates 
Air Filters 2.1 G 
Filter Gaoes 2.2 G 
Manometers 2.2 G 
Holdina Frames G 

23 73 13.00 40 SD-02 Shop Drawinos 
Installation Drawinos G 

SD-03 Product Data 
Eauicment and Performance G 
Data 

Sample Warrantv 1.3.2 G 
SD-07 Certificates 
Listino of Product Installations G 
Certificates of Conformance 1.3.1 G 
Unit Cabinet 2.3 
Fan 2.4 
Drain Pans 2.5 
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(a) (b) (c) (d) (e) (f) (g) (h) (I) 

23 73 13.00 40 Insulation 2.6 
Spare Parts 
Warranty 1.5 G 

SD-10 Operation and Maintenance 
Data 
Ooeration and Maintenance G 
Manuals 

26 05 00.00 40 SD-01 Preconstruction Submittals 
Material EQuipment and Fixture 1.6 
Lists 

Conduits Raceway sand Fittings 3.1 
Wire and Cable 2.2 G 
Splices and Connectors 2.3 G 
Switches 2.4 G 
Circuit Breakers 2.5 G 

SD-03 Product Data 
Conduits Raceway sand Fittings 3.1 G 
Wire and Cable 2.2 G 
Solices and Connectors 2.3 G 
Switches 2.4 G 
Circuit Breakers 2.5 G 
Spare Parts 1.5 
Certification 1.6 

SD-06 Test Reports 
Continuity Test 3.6 
Phase-Rotation Tests 3.6 
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26 05 00.00 40 Insulation Resistance Test 3.6 
SD-08 Manufacturer's Instructions 
Manufacturer's Instructions 1.6 

26 05 63.00 98 SD-01 Preconstruction Submittals 
Fault Current and Arc Flash 1.3.1 G 
Analvsis Review Submittals 

Protective Device Coordination 1.3.1 G 
Studv Review Submittals -Proposed Test Plan 1.3.1 G 

SD-03 Product Data 
Fault Current and Arc Flash 2.3 G 
Analysis 

Protective Device Coordination 2.3 G 
Studv 

Eauipment 1.3.1.2 G 
Svstem Coordinator 1.4.1 G 
Protective Relays 1.3.1.2 G 
Protective Relays 3.2.5 G 
Installation Procedures 1.3.1.2 G 

SD-06 Test Reports 
Field Testina 3.2 G 

SD-07 Certificates 
Certificates of Conformance for 3.2.1 G 
Devices and Eauipment 

26 24 19.00 40 SD-02 Sh<m Drawings 
Drawinas 2.3.2 G 
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26 24 19.00 40 Shop Drawings 2.1.1 G 
Motor Control Centers G 

SD-03 Product Data 
Eauioment 1.4 G 

SD-08 Manufacturer's Instructions 
Motor Control Units 
Protective Devices 

2629 23 SD-02 Shop Drawings 
Schematic diaQrams 1.5.1 G 
Interconnecting diaarams 1.5.2 G 
Installation drawings 1.5.3 G 

SD-03 Product Data 
Variable freauencv drives 2.1 G 
Wires and cables 2.3 
Eauioment schedule 1.5.4 

SD-06 Test Reoorts 
VFD Test 3.2.1 
Performance Verification Tests 3.2.2 
Endurance Test 3.2.3 

SD-08 Manufacturer's Instructions 
Installation instructions 1.5.5 

SD-09 Manufacturer's Field 
Reoorts 
VFD Factory Test Plan 2.5.1 G 
Factorv test results 1.5.6 
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26 29 23 SD-10 0Deration and Maintenance 
Data 
Variable freauencv drives 2.1 

28 31 00.00 98 SD-01 Preconstruction Submittals 
Evidence of the Contractor's 1.6 G 
State Certification 

SD-02 Shoo Drawinas 
Connection Drawings 1.3 G 
Module Schematic Drawinas 1.3 G 
Record Drawings 1.3 G 
Record Drawinas 1.3 G 
Record Drawings 1.3 G 

SD-03 Product Data 
Duct Smoke Detectors 2.2.1 G 
Remote Auxiliarv Control Relavs G 
Wiring (Wire and Multi-Conductor 3.1.4 G 
Cable) 

SD-06 Test Reoorts 
Fire Alarm Svstem Acceptance 1.3 G 
Test Procedures 

Fire Alarm System Acceptance 3.2.2 G 
Test Procedures 

SD-07 Certificates 
Qualitv Assurance Plan 1.5 G 
listina and/or aDoroval 1.3 G 
documentation 
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28 31 00.00 98 Contractor Readiness Affirmation 3.2 G 
- For Preliminarv Fire Alarm 
Testing 

Contractor Readiness Affirmation 3.2 G 
- For Preliminarv Fire Alarm 
Testina 

KSC -Transfer of Responsibility 3.2 G 
KSC - Transfer of Resoonsibilitv 3.2 G 
NFPA 72 Fire Alarm System 3.2 G 

Record of Completion 
SD-10 Operation and Maintenance 

Data 
Operation and Maintenance 3.3 G 
Manuals 
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