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SECTION 01 11 00

SUMMARY OF WORK
01/08

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this section 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

1.2 DEFINITIONS

Definitions pertaining to sustainable development are as defined in
ASTM E 2114, 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 guality" 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
gsocietal considerations.

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. The following shall be
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
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:
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Utility Outage Requests
Utility Connection Requests
Excavation Permits

Welding Permits

1.4 WORK COVERED BY CONTRACT DOCUMENTS

1.4.1 Project Description
The work of the base bid includes Replacing exterior Air Handling Units
(AHU) #1, 2, 5 & 6 at the Payload Hazardous Servicing Facility (PHSF),
including associated ductwork, controls, and incidental related work. The
work of replacing AHU 3 is included in Option #1.

1.4.2 Location
The work shall be located at the Kennedy Space Center, Florida,
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. 79K38540
Sheets 1 through 27

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 WORK RESCHEDULING
Normal duty hours for work shall be from 7:00 a.m. to 3:30 p.m., Monday
through Friday. Requests for additional work shall require written
approval from the Contracting Officer 7 days in advance of the proposed
work period.

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.
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1.

1.

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.

9 ON-SITE PERMITS
9.1 Utility Outage Requests and Utility Connection Requests

Notify the Contracting Officer at least 48 hours prior to starting
excavation work. Contractor is respongsible for marking and verifying all
utilities not marked.

The Contractor shall verify the elevations of existing piping, utilities,
and any type of underground obstruction 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.

Contractor shall not be entitled to additional payment for utility outages
and connections reguired 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 ten (10) 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.

.9.2  Borrow, Excavation, Welding, and Burning Permits

ACTIVITY SUBMISSION DATE SUBMISSION FORM

Excavation Permits 14 calendar days prior to work
Welding Permits 14 calendar days prior to work

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

Burning of trash or rubbish is not permitted on project site.

.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 25 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
regsponsible for storage and protection of salvaged materials and equipment
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until disposition by the Contracting Officer.
PART 2 PRODUCTS

Not used.
PART 3 EXECUTION

Not used.
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SECTION 01 33 00

SUBMITTAL PROCEDURES
02/09

PART 1 GENERAL

1.

1

1 DEFINITIONS

.1.1 Submittal Descriptions (SD)

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

8D-01 Preconstruction Submittals
Submittals which are required prior to a notice to proceed.

Certificates of insurance
Surety bonds
List of proposed subcontractors
List of proposed products

! Construction Progress Schedule
Network Analysis Schedule (NAS)
Submittal register
Schedule of prices
Health and safety plan
Work plan
Quality control (QC) plan
Environmental protection plan

SD-02 Shop Drawings

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

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

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

SD-03 Product Data
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
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Fabricated or unfabricated physical examples of materials, equipment or
workmanship that illustrate functional and aesthetic characteristics of
a material or product and establish standards by which the work can be
judged.

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

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

SD-05 Design Data

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

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a
material, product or system identical to the material, product or
system to be provided has been tested in accord with specified
requirements. (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

gualifications.

Confined space entry permits.

SECTION 01 33 00 Page 11
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1.

Text of posted operating instructions.
8D-08 Manufacturer's Instructions

Preprinted material describing installation of a product, system or
material, including special notices and Material Safety Data sheets
concerning impedances, hazards and safety precautions.

SD-10 Operation and Maintenance Data

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

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

8D-11 Closeout Submittals

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.

1.2 Approving Authority

Office or designated person authorized to approve submittal.

.1.3 Work

As used in this section, on- and off-site construction required by contract
documents, including labor necessary to produce submittals, construction,
materials, products, equipment, and systems incorporated or to be
incorporated in such construction.

.2 SUBMITTALS

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

SD-01 Preconstruction Submittals

Submittal register; G

.3 PREPARATION

.3.1 Transmittal Form

Transmit each submittal, except sample installations and sample panels to
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office of approving authority. Transmit submittals with transmittal form
prescribed by Contracting Officer and standard for 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." Process transmittal forms to
record actions regarding samples

1.3.2 Identifying Submittals

When submittals are provided by a lower tier contractor 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 adhered 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 second tier Contractor associated with
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.
1.3.3 Format for SD-02 Shop Drawings

a. 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.

b. Present A4 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.

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

d. Number drawings in a logical sequence. Contractors may use their
own number system. Each drawing is to bear the number of the
submittal in a uniform location adjacent to the title block.
Place the Government contract number in the margin, immediately
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below the title block, for each drawing.
Reserve a blank space 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, military, industry and technical
society publication references.

Format of 8D-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.

Provide product data in metric dimensions. Where product data are
included in preprinted catalogs with English units only, submit
metric dimensions on separate sheet.

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
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1.3.

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.

Format of SD-04 Samples

Furnish samples in sizes below, unless otherwise specified or
unless the manufacturer has prepackaged samples of approximately
same size as specified:

(1) Sample of Equipment or Device: Full size.

(2) Sample of Materials Less Than 2 by 3 inches: Built up to A4
8 1/2 by 11 inches.

(3) Sample of Materials Exceeding A4 8 1/2 by 11 inches: Cut
down to A4 8 1/2 by 11 inches and adequate to indicate color,
texture, and material variations.

(4) 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.

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

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

(7) Sample Panel: 4 by 4 feet.
(8) 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.

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

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

b. Indicate by prominent notation, each report in the submittal.
Indicate specification number and paragraph number to which it
pertains.

1.3.8 Format of SD-10 Operation and Maintenance Data (O&M)

Comply with the requirements specified in Section 01 78 00
CLOSEOUT SUBMITTALS for O&M Data format.

1.3.9 Format of 8D-01 Preconstruction Submittals and SD-11 Closeout
Submittals

a. 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.
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION

Not Used

-- End of Section --

SECTION 01 33 00 Page 16



PHSF Mechanical Upgrade

SECTION TABLE OF CONTENTS
DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 42 00
SOURCES FOR REFERENCE PUBLICATIONS

11/08

PART 1 GENERAL

1.1 REFERENCES
1.2 ORDERING INFORMATION

-- End of Section Table of Contents --

SECTION 01 42 00 Page 17

79K38541



PHSF Mechanical Upgrade 79K38541

SECTION 01 42 00

SOURCES FOR REFERENCE PUBLICATIONS
11/08

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 B 564 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 1NO1
Melville, NY 11747-4502

Ph: 516-576-2360

Fax: 516-576-2377

E-mail: asa@aip.org

Internet: http://asa.aip.org

ACI INTERNATIONAL (ACI)

38800 Country Club Drive
Farmington Hills, MI 48331

Ph: 248-848-3700

Fax: 248-848-3701

E-mail: bkstore@concrete.org
Internet: http://www.concrete.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: ahri@ahrinet.org

Internet: http://www.ahrinet.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
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E-mail: amca®amca.org
Internet: http://www.amca.org

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

444 North Capital Street, NW, Suite 249

Washington, DC 20001

Ph: 202-624-5800

Fax: 202-624-5806

E-Mail: info@aashto.org

Internet: http://www.aashto.org

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
One East Wacker Drive

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 NATIONAL STANDARDS INSTITUTE (ANSI)
1819 L Street, NW, 6th Floor

Washington, DC 20036

Ph: 202-293-8020

Fax: 202-293-9287

E-mail: infoe@ansi.org

Internet: http://www.ansi.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: infoeaws.org

Internet: http://www.aws.org

ASME INTERNATIONAL (ASME)

Three Park Avenue, M/S 10E

New York, NY 10016

Ph: 212-591-7722 or 800-843-2763
Fax: 212-591-7674
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E-mail: infocentral@asme.org
Internet: http://www.aswe.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.aabchg.com

ASTM INTERNATIONAL (ASTM)

100 Barr Harbor Drive, P.0O. Box C700

West Conshohocken, PA 19428-2959
Ph: 610-832-9500

Fax: 610-832-9555

E-mail: service@astm.org
Internet: http://www.astm.org

ELECTRONIC INDUSTRIES ALLIANCE (EIA)

2500 Wilson Boulevard
Arlington, VA 22201-3834

Ph: 703-907-7500

Fax: 703-907-7501

Internet: http://www.ela.org

FLUID SEALING ASSOCIATION (FSA)
994 0ld Eagle School Rd. #1019

Wayne, PA 19087

Ph: 610-971-4850

E-mail: infoe@fluidsealing.com

Internet: www.fluidsealing.com

FM GLOBAL (FM)

1301 Atwood Avenue

P.0O. Box 7500

Johnston, RI 02919

Ph: 401-275-3000

Fax: 401-275-3029

E-mail: informatione@fmglobal.com
Internet: http://www.fmglobal.com

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

445 Hoes Lane

Piscataway, NJ 08855-1331

Ph: 732-981-0060

Fax: 732-981-1712

E-mail: customer-services@ieee.org
Internet: http://www.ieee.org

INTERNATIONAL CODE COUNCIL (ICC)
5360 Workman Mill Road
Whittier, CA 90601

Ph: 562-699-0541

Fax: 562-699-9721

E-mail: webmaster@iccsafe.org
Internet: www.iccsafe.org
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INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
P.O. Box 687

106 Stone Street

Morrison, CO 80465

Ph: 303-697-8441

Fax: 303-697-8431

E-mail: neta@netaworld.org

Internet: http://www.netaworld.org

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)
1, rue de Varembe'

Case Postale 56

CH-1211 Geneve 20 Switzerland

Ph: 41-22-749-0111

Fax: 41-22-733-3430

E-mail: central@iso.ch

Internet: http://www.iso.ch

JOHN F. KENNEDY SPACE CENTER (KSC)

National Aeronautics and Space Administration
KSC Doc Library - D

Kennedy Space Center, FL 32899

Ph: 321-867-3613

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

127 Park Street, NE

Vienna, VA 22180-4602

Ph: 703-281-6613

Fax: 703-281-6671

E-mail: info@mss-hg.com

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

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA)
16712 elm Circle

Omaha, NE 68130

Ph: 800-747-6422

Fax: 402-330-9702

E-mail: info@micainsulation.org

Internet: http://www.micainsulation.org

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)
Publication(s) Available From

Superintendent of Documents

U.S. Government Printing Office

Washington, DC 20402

Ph: 202-783-3238

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
1300 North 17th Street, Suite 1752

Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 703-841-5900

E-mail: webmaster@nema.org

Internet: http://www.nema.org/

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

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
1 Batterymarch Park

Quincy, MA 02169-7471

Ph: 617-770-3000

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

E-mail: techenicet.org

Internet: http://www.nicet.org

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

4201 Lafayette Center Drive

Chantilly, VA 20151-1209

Ph: 703-803-2980

Fax: 703-803-3732

E-mail: info@smacna.org

Internet: http://www.smacna.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)

333 Pfingsten Road

Northbrook, IL 60062-2096

Ph: 847-272-8800

Fax: 847-272-8129

E-mail: customerexperiencecenter@us.ul.com
Internet: http://www.ul.com/

U.S5. ARMY CORPS OF ENGINEERS (USACE)

Order CRD-C DOCUMENTS from:

U.S. Army Engineer Waterways Experiment Station

ATTN: Technical Report Distribution Section, Services
Branch, TIC

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

Ph: 601-634-2664

Fax: 601-634-2388

E-mail: mtc-info@erdc.usace.army.mil

Internet: http://www.wes.army.mil/SL/MTC/handbook . htm

Order Other Documents from:
USACE Publications Depot
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Attn: CEHEC-IM-PD
2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301-394-0081
Fax: 301-394-0084
E-mail: pubs-army@usace.army.mil
Internet: http://www.usace.army.mil/publications
or  http://www.hnd.usace.army.mil/techinfo/engpubs.htm

U.S. DEPARTMENT OF DEFENSE (DOD)

Directorate for Public Inquiry and Analysis

Office of the Secretary of Defense (Public Affairs)
Room 3A750 -- 'The Pentagon

1400 Defense Pentagon

Washington, DC 20301-1400

Ph: 703-428-0711

E-mail: pia@hg.afis.asd.mil

Internet: http://www.dod.gov

Order DOD Documents from:

National Technical Information Service (NTIS)
5285 Port Royal Road

Springfield, VA 22161

Ph: 703-605-6585

FAX: 703-605-6900

E-mail: infoentis.gov

Internet: http://www.ntis.gov

Order Military Specifications, Standards and Related Publications

from:

Department of Defense Single Stock Point for (DODSSP)

Defense Automation and Production Service (DAPS)

Building 4D

700 Robbins Avenue

Philadelphia, PA 19111-5098

Ph: 215-697-2179

Fax: 215-697-1462

Internet: http://www.dodssp.daps.mil
www.daps.dla.mil

- - - - - Detail Series Documents - - - - -

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)
Order from:

HUD User

P.O. Box 23268 .

Washington, DC 20026-3268

Ph: 800-245-2691 or 202-708-9981

Fax: 202-708-9981

E-mail: Huduser@aspensys.com

Internet: http://www.huduser.org

U.S. FEDERAL COMMUNICATIONS COMMISSION (FCC)
445 12th Street SW
Washington, DC 20554

Phone: 888-CALL-FCC

Fax: 866-418-0232
Internet: http://www.fcc.gov
E-mail: fcecinfoe@fcec.gov
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Order Publications From:
Superintendent of Documents

U.S. Government Printing Office (GPO)
732 North Capitol Street, NW
Washington, DC 20401

Ph: 202-512-1800

Fax: 202-512-2104

E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov

U. S. GREEN BUILDING COUNCIL (USGBC)
1015 18th Street, NW, Suite 508
Washington, D.C. 20036

Ph: 202-828-7422

Fax: 202-828-5110

E-mail: info@usbc.org

Internet: http://www.usgbc.org
AOK: 2/04

LOK: 2/04

U.S. GENERAL SERVICES ADMINISTRATION (GSA)
General Services Administration

1800 F Street, NW

Washington, DC 20405

Ph: 202-501-1021

Internet: www.GSA.gov

Order from:

General Services Administration

Federal Supply Service Bureau

1941 Jefferson Davis Highway

Arlington, VA 22202

Ph: 703-605-5400

Internet: http://apps.fss.gsa.gov/pub/fedsgpecs/index.cfm

- - - - - Commercial Item Description Documents - - - - -

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
8601 Adelphi Road

College Park, MD 20740-6001

Ph: 866-272-6272

Fax: 301-837-0483

Internet: http://www.archives.gov

Order documents from:

Superintendent of Documents
U.S.Government Printing Office (GPO)
732 North Capitol Street, NW
Washington, DC 20401

Ph: 202-512-1800

Fax: 202-512-2104

E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov

-- End of Section --
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SECTION 01 57 20.00 10

ENVIRONMENTAL PROTECTION
04/06

PART 1 GENERAL

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

basic designation only.

JOHN F. KENNEDY SPACE CENTER (KSC)

KNPR 8500.1 (2007; Rev A-1) Environmental Requirements
Article J-B-3 (2007) Hazardous Wastes
Article J-B-11 (2007) Restoratipn of Grassed Areas

Disturbed by Construction

Article J-B-21 (2007) Recycling and Salvaging Materials
Article J-B-22 (2007) Spills

Article J-C-1 (2007) Disposal and Salvage of Materials
Article J-C-13 (2007) Permit Requirements

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008) Safety and Health Requirements
Manual
WETLAND MANUAL Corps of Engineers Wetlands Delineation

Manual Technical Report Y-87-1

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

33 CFR 328 Definitions of Waters of the United States

40 CFR 260 Hazardous Waste Management System: General

40 CFR 261 Identification and Listing of Hazardous
Waste

40 CFR 262 Standards Applicable to Generators of

Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of
Hazardous Waste

40 CFR 264 Standards for Owners and Operators of

Hazardous Waste Treatment, Storage, and
Disposal Facilities
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40 CFR 265 Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities

40 CFR 266 Standards for the Management of Specific
Hazardous Wastes and Specific Types of
Hazardous Waste Management Facilities

40 CFR 267 Standards for Owners and Operators of New
Hazardous Waste Land Disposal Facilities

40 CFR 268 Land Disposal Restrictions

40 CFR 273 Standards For Universal Waste Management

40 CFR 279 Standards for the Management of Used 0il

40 CFR 302 Designation, Reportable Quantities, and
Notification

40 CFR 355 Emergency Planning and Notification

40 CFR 68 Chemical Accident Prevention Provisionsg

40 CFR 761 Polychlorinated Biphenyls (PCBs)

Manufacturing, Processing, Distribution in
Commerce, and Use Prohibitions

1.2 DEFINITIONS
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 radiocactive material ag 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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1.

2.4 Land Application for Discharge Water

The term "Land Application" for discharge water implies that the Contractor
must discharge water at a rate which allows the water to percolate into the
soil. No sheeting action, soil erosion, discharge into storm sewers,
discharge into defined drainage areas, or discharge into the "waters of the
United States" must occur. Land Application must be in compliance with all
applicable Federal, State, and local laws and regulations.

.2.5 Surface Discharge

The term "Surface Discharge" implies that the water is discharged with
possible sheeting action and subsequent soil erosion may occur. Waters
that are surface discharged may terminate in drainage ditches, storm
sewers, creeks, and/or "waters of the United States" and would require a
permit to discharge water from the governing agency.

.2.6 Waters of the United States

All waters which are under the jurisdiction of the Clean Water Act, as
defined in 33 CFR 328.

2.7 Wetlands

Those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for
life in saturated soil conditions. Wetlands generally include swamps,
marshes, and bogs. Official determination of whether or not an area is
classified as a wetland must be done in accordance with WETLAND MANUAL.

.3 GENERAL REQUIREMENTS

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
regulations will be the Contractor's responsibility.

.4 SUBCONTRACTORS

The Contractor shall ensure compliance with this section by subcontractors.

.5 SUBMITTALS

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

SD-01 Preconstruction Submittals

Environmental Protection Plan; G

The environmental protection plan.
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1.

6 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 revisiong 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.

.6.1 Compliance

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

.6.2 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. An erosion and sediment control plan which identifies the type and
location of the erogsion and sediment controls to be provided. The plan
must include monitoring and reporting requirements to assure that the
control measures are in compliance with the erosion and sediment
control plan, Federal, State, and local laws and regulations. A Storm
Water Pollution Prevention Plan (SWPPP) may be substituted for this
plan.

f. Drawings showing locations of proposed temporary excavations or
embankments for haul roads, stream crossings, material storage areas,
structures, sanitary facilities, and stockpiles of excess or spoil
materials including methods to control runoff and to contain materials
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on the site.

g. Traffic control plans including measures to reduce erosion of
temporary roadbeds by construction traffic, especially during wet
weather. Plan shall include measures to minimize the amount of mud
transported onto paved public roads by vehicles or runoff.

h. 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.

i. Drawing showing the location of borrow areas.

j. Include in the Spill Control plan the procedures, instructions, and
reports to be used in the event of an unforeseen spill of a substance
regulated by 40 CFR 68, 40 CFR 302, 40 CFR 355, and/or regulated under
State or Local laws and regulations. The Spill Control Plan
supplements the requirements of EM 385-1-1 and environmental contract
clause Article J-B-22, Spills. Include in this plan, as a minimum:

1). The name of the individual who will report any spills or
hazardous substance releases and who will follow up with complete
documentation. This individual will immediately notify 911 or by
cell phone 867-7911, then notify the Contracting Officer and the
Environmental Assurance Branch. The Permitting and Compliance
Office of the Environmental Assurance Branch will be responsible
for notifying the legally required Federal, State, and local
reporting channels (including the National Response Center
1-800-424-8802) if a reportable quantity is released to the
environment. Include in the plan a list of the required reporting
channels and telephone numbers.

2). The name and qualifications of the individual who will be
responsible for implementing and supervising the containment and
cleanup.

3). Training requirements for Contractor's personnel and methods
of accomplishing the training.

4). A list of materials and equipment to be immediately available
at the job site, tailored to cleanup work of the potential
hazard(s) identified.

5). The names and locations of suppliers of containment materials
and locations of additional fuel oil recovery, cleanup,
restoration, and material-placement equipment available in case of
an unforeseen spill emergency.

6). The methods and procedures to be used for expeditious
contaminant cleanup.

k. 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
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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). 1Indicate 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.

m. An air pollution control plan detailing provisions to assure that
dust, debris, materials, trash, etc., do not become air borne and
travel off the project site.

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

o. A waste water management plan that identifies the methods and
procedures for management and/or discharge of waste waters which are
directly derived from construction activities, such as concrete curing
water, clean-up water, dewatering of ground water, disinfection water,
hydrostatic test water, and water used in flushing of lines. 1If a
settling/retention pond is required, the plan must include the design
of the pond including drawings, removal plan, and testing requirements
for possible pollutants. If land application will be the method of
disposal for the waste water, the plan must include a sketch showipg
the location for land application along with a description of the
pretreatment methods to be implemented. If surface discharge will be
the method of disposal, include a copy of the permit and associated
documents as an attachment prior to discharging the waste water. If
disposal is to a sanitary sewer, the plan must include documentation
that the Waste Water Treatment Plant Operator has approved the flow
rate, volume, and type of discharge.

p.- A historical, archaeological, cultural resources biological
resources and wetlands plan that defines procedures for identifying and
protecting historical, archaeological, cultural resources, biological
resources and wetlands known to be on the project site: and/or
identifies procedures to be followed if historical archaeological,
cultural resources, biological resources and wetlands not previously

SECTION 01 57 20.00 10 Page 32



PHSF Mechanical Upgrade 79K38541

1.

known to be onsite or in the area are discovered during construction.
Include in the plan methods to assure the protection of known or
discovered resources, identifying lines of communication between
Contractor personnel and the Contracting Officer.

qg. d. A hazardous waste management plan that identifies processes
and operations that are site specific for the location and nature of
all potentially hazardous and controlled waste, Which includes any
chemicals, paints, solvents, aerosol cans, petroleum, oil and lubricant
(POL) products, lamps, mercury switches, etc. and their containers, as
defined in 40 CFR 261, 40 CFR 273, 40 CFR 279, or 40 CFR 761.

6.3 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.

.7 PROTECTION FEATURES

This paragraph supplements the Contract Clause PROTECTION OF EXISTING
VEGETATION, 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.

.8 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.

.9 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
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contract, or in accordance with the Federal Acquisition Regulation or
Federal Law.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 LAND RESOURCES

Confine all activities to areas defined by the drawings and
specifications. Identify any land resources to be preserved within the
work area prior to the beginning of any construction. Do not remove, cut,
deface, injure, or destroy land resources including trees, shrubs, vines,
grasses, topsoil, and land forms without approval, except in areas
indicated on the drawings or specified to be cleared. Ropes, cables, or
guys will not be fastened to or attached to any trees for anchorage unless
gpecifically authorized. Provide effective protection for land and
vegetation resources at all times, as defined in the following
subparagraphs. Remove stone, soil, or other materials displaced into
uncleared areas.

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 durihg 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 Landscape

Trees, shrubs, vines, grasses, land forms and other landscape features
indicated and defined on the drawings to be preserved must be clearly
identified by marking, fencing, or wrapping with boards, or any other
approved techniques. Restore landscape features damaged or destroyed
during construction operations outside the limits of the approved work area.

3.1.3 Erosion and Sediment Controls

Providing erosion and sediment control measures in accordance with Federal,
State, and local laws and regulations is the Contractor's responsibility.
The erosion and sediment controls selected and maintained by the Contractor
shall be such that water quality standards are not violated as a result of
construction activities. The area of bare soil exposed at any one time by
construction operations should be kept to a minimum. Construct or install
temporary and permanent erosion and sediment control best management
practices (BMPs) as indicated on the drawings.

3.1.4 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. Erosion and sediment controls
must be provided for onsite borrow and spoil areas to prevent sediment from
entering nearby waters. Temporary excavation and embankments for plant
and/or work areas must be controlled to protect adjacent areas.
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3

.2 WATER RESOURCES

Monitor all water areas affected by construction activities to prevent
pollution of surface and ground waters. Do not apply toxic or hazardous
chemicals to soil or vegetation unless otherwise indicated. For
construction activities immediately adjacent to impaired surface waters,
the Contractor must be capable of quantifying sediment or pollutant loading
to that surface water when required by State or Federally issued Clean
Water Act permits.

.2.1 Cofferdams, Diversions, and Dewatering Operations

Construction operations for dewatering will be controlled at all times to
maintain compliance with existing State water quality standards and
designated uses of the surface water body. The Contractor shall comply
with the State of  Florida water quality standards and anti-degradation
provisions and St. Johns River Water Management District (SJRWMD) Noticed
General Permits for Consumptive Uses Chapter 40C-22, F.A.C.

.2.2 Stream Crossings

Stream crossings must allow movement of materials or equipment without
violating water pollution control standards of the Federal, State, and
local governments.

.2.3 Wetlands

Do not enter, disturb, destroy, or allow discharge of contaminants into any
wetlands except as authorized herein. The protection of wetlands shown on
the drawings in accordance with applicable ENVIRONMENTAL PERMITS,

Article J-C-13, REVIEWS, AND APPROVALS is the Contractor's responsibility.
Authorization to enter specific wetlands identified will not relieve the
Contractor from any obligation to protect other wetlands within, adjacent
to, or in the vicinity of the construction site and associated boundaries.

.3 AIR RESOURCES

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

.3.1 Particulates

Dust particles; aerosols and gaseous by-products from construction
activities; and processing and preparation of materials, such as from
asphaltic batch plants; must be controlled at all times, including
weekends, holidays and hours when work is not in progress. Maintain
excavations, stockpiles, haul roads, permanent and temporary access roads,
plant sites, spoil areas, borrow areas, 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. Sprinkling, chemical treatment of an
approved type, baghouse, scrubbers, electrostatic precipitators or other
methods will be permitted to control particulates in the work area.
Sprinkling, to be efficient, must be repeated to keep the disturbed area
damp at all times. 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
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State and local visibility regulations.
3.3.2 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.

3.3.3 Sound Intrusions

Keep construction activities under surveillance and control to minimize
environment damage by noise. The Contractor will comply with the
provisions of the State of Florida rules.

3.3.4 Burning
Burning is prohibited on the Government premises.
3.4 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.

3.4.1 Solid Wastes

Solid wastes (excluding clearing debris) shall be placed in containers
which are emptied on a regular schedule. Handling, storage, and disposal
shall be conducted to prevent contamination. Segregation measures shall be
employed so that no hazardous or toxic waste will become co-mingled with
solid waste.

Trash items not requiring special handling, or which cannot be resold or
recycled, shall be disposed of in receptacles slated for disposal in either
the KSC landfill or the Brevard County landfill. The physical dimensions of
the waste shall be within the handling capabilities of the landfill
disposal equipment. The physical dimensions for the landfill handling
capabilities are 8 feet in length x 8 feet in width.

The KSC landfill is an unlined Class III landfill with permit restrictions
and limited capacity. Only the following items listed will be accepted at
the landfill:

(1) Asphalt: Asphalt removed from parking lots, driveways, and roadways.

(2) Blast Media: The blast media must be as free from debris as possible
and determined non-hazardous for acceptance into the KSC landfill. The
Spent Sandblast Media Disposal Form must accompany the blast media to the
landfill and will be reviewed by the landfill operator. Blasting media
determined to be hazardous waste must be managed as hazardous waste.

(3) Carpeting: Carpet may be disposed of in the KSC landfill.

(4) Construction and Demolition Debris: Materials considered not water
soluble and non-hazardous in nature, including but not limited to steel,
brick, glass, concrete, asphalt, pipe, gypsum wallboard and lumber. This
includes rocks, soils, tree remains and other vegetative matter, which
normally result from land clearing or development. Scrap metal from
demolition projects should be managed according to guidance provided in
this section for recyclable material. The landfill may not accept any
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painted materials that test above the lower Toxicity Characteristic
Leaching Procedure (TCLP) detection limits for barium, cadmium, chromium,
lead, and mercury. If TCLP results are above the lower TCLP detection
limits, the Contractor shall submit a PWQ for evaluation per paragraph
3.4.3 "Contractor Generated Hazardous Wastes/Excess Hazardous Materials".

(5) Fiberglass: Fiberglass is accepted.
(6) Glass (except for Light Bulbs or Lamps): Glass is accepted.

(7) Non-Friable Asbestos: Also referred to as a Non-Regulated Asbestos
Containing Materials (NRACM) are handled on a case-by-case basis. KSC
policy allows for the disposal of NRACM only. In order to dispose of
non-friable asbestos, the Contractor shall complete and submit the
KSC/Schwartz Road landfill non-friable asbestos form 28-1024, which can be
obtained from the Contracting Officer or the Contracting Officer's
designee. The form shall be sent to NASA Environmental Assurance Branch,
TA-B1B through the Contracting Officer.

The following scheduling procedures shall be followed before NRACM wastes
are accepted at the landfill:

a. The waste generator/hauler shall make arrangements with the landfill
operator a minimum of 24 hours before disposal of NRACM waste and shall
inform the operator of the quantity of the waste and the scheduled date the
shipment will arrive at the landfill.

b. NRACM will be accepted at the landfill with prior arrangement with the
scale house attendant (minimum of 24 hours notification) Monday through
Friday during regular landfill hours, but will not be accepted later than
1400 hours.

(8) Pallets (Unserviceable Wood and Plastics): Pallets that are not
reusable or recyclable are accepted.

(9) Wood: Miscellaneous non-pressure treated wood items are accepted.

(10) Yard Waste (Vegetation): Vegetation from maintenance activities is
accepted.

The following wastes are not authorized for disposal at the KSC landfill:

(1) Any waste not permitted by DEP regulations to be disposed of in a
Class III landfill as defined in Rule 62-701.200(14), FAC.

(2) The Contractor shall test representative samples of all painted
materials to be demolished using the TCLP testing procedure as outlined in
the most recent edition of 40 CFR 261.24, unless contract documents
indicate sampling was previously tested. The landfill shall reject any
painted materials that test above the TCLP limits for barium, chromium,
lead, and mercury. Large pieces of demolition debris, including wood,
concrete, or metal painted with lead-based paint, that test below the
TCLP limit for lead may be accepted for disposal at the KSC landfill.

Chips, dust, contaminated soils, and sludges that may be contaminated with
lead-based paint shall be placed in plastic bags or other airtight
containers and taken to a Class I landfill for disposal.

(3) Putrescible (brown bag) office waste.
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(4) Chromated Copper Arsenate (CCA) treated wood.

(5) Ligquid or non-liquid polychlorinated biphenyls (PCBs) (with the
exception of PCB Bulk Product Waste).

(6) Friable Asbestos.

(7) Hazardous wastes as specified by the U.S. Environmental Protection
Agency (EPA); EPA defines hazardous waste as those wastes that exhibit
flammability, corrosivity, reactivity, and/or toxicity characteristics;
(Per EPA's list of hazardous wastes, 40 CFR 261, Subpart D, and most recent
revision thereof) .

(8) Biomedical waste.

(9) Liquid wastes, including oil (containerized or non-containerized) .
(10) Lead-acid batteries.

(11) Tires, other than "shredded waste tires."

(12) White goods (i.e. appliances).

(13) Unpainted Concrete: Unpainted concrete shall be stockpiled at the
Diverted Aggregate Recycling and Collection Yard (DARCY located at the KSC
landfill).

3.4.2 Chemicals and Chemical Wastes

Dispense chemicals ensuring no spillage to the ground or water. Perform
and document periodic inspections cof 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, and environmental
contract claugse Article J-B-3, Hazardous Wastes..

3.4.3 Contractor Generated Hazardous Wastes/Excess Hazardous Materials

Hazardous and controlled waste shall be managed in accordance with all
applicable statutes, rules, orders, and regulations which may include but
are not limited to 40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 263,

40 CFR 264, 40 CFR 265, 40 CFR 266, 40 CFR 267, 40 CFR 268, 40 CFR 273,
40 CFR 279, 40 CFR 761, and KNPR 8500.1, Rev A-1. In no case shall the
Contractor or the Contractor's representative transport hazardous waste
from KSC.

The Contractor shall be responsible for identifying processes and
operations and the location and nature of all potentially hazardous and
controlled waste including any chemicals, paints, solvents, aerosol cans,
petroleum, oil and lubricant (POL) products, lamps, mercury switches, etc.
and their containers, as defined in 40 CFR 261, 40 CFR 273, 40 CFR 279, or
40 CF¥R 761. The Contractor shall prepare copies of Material Safety Data
Sheets (MSDS) and a completed KSC Form 25-551 "Process Waste Questionnaire”
(PWQ) for each material which may be generated as a waste and provides
these to the Contracting Officer (CO) thirty (30) days before the start of
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the waste generation process. No substances shall be delivered to KSC
without the appropriate Material Safety Data Sheets.

The Contractor shall obtain a Technical Response Package (TRP) from the CO
within thirty (30) days after receipt of PWQ. The TRP will contain a hazard
determination and analytical, packaging, labeling, and disposal
requirements according to KNPR 8500.1 (as revised) and will provide
site-specific waste management requirements to be followed by the
Contractor.

The Government will provide DOT-compliant storage containers and labels.
The CO will arrange for the containers to be available at the JBOSC Supply
Building, Mé6-744, at the request of the Contractor. The Contractor shall
request storage containers in writing from the CO a minimum of three (3)
days before the required need date. The Contractor shall be responsible for
transporting the containers from Building M6-744 to the project site.

The Contractor shall establish an on-site satellite waste accumulation area
within 50 feet (ft) of and within sight of any point where hazardous or
controlled wastes may be generated. If a satellite accumulation area must
be more than 50 ft from the point of generation, or out of sight of the
generator, the Contractor shall provide a written request to the CO thirty
(30) days before the start of the waste generating process. The CO will
send a notification to the NASA Environmental Assurance Branch, TA-B1B, for
their review and concurrence. The Contractor shall not place the satellite
site in service before receiving written approval of the variance. The
Contractor shall store potential or identified hazardous and/or controlled
wastes in the appropriate properly labeled containers inside the
accumulation area in accordance with KNPR 8500.1 (as revised).

The Environmental Protection Agency (EPA) has set the following standards
for wastes collected at satellite accumulation areas:

a. Hazardous wastes at satellite accumulation areas must be collected in
approved containers.

b. No more than 55 gallons per waste stream of hazardous waste or 1 quart
per stream of acutely hazardous wastes may be accumulated.

c. Containers must be labeled with the words "Hazardous Waste" and with
other words which identify the contents of the drum.

d. The waste being placed in the container must be compatible with the
container.

e. A container holding hazardous waste must always be kept closed during
accumulation except when adding or removing waste.

f. The site must be equipped with emergency equipment per 40 CFR 265.32.
g. A written contingency plan must be maintained for the site.

h. Personnel generating and managing the waste must have hazardous waste
training per 40 CFR 265.16. The Contracting Officer may at any time during
the course of the contract performance period require the Contractor to
provide individual training records for any employee involved in the
performance of this contract, and the contents of the course or courses
completed to satisfy the training requirements. Attendance at KSC Training
Course QG-211 "Hazardous Waste Management" will satisfy the above training

SECTION 01 57 20.00 10 Page 39



PHSF Mechanical Upgrade 79K38541

requirements.

If more than 55 gallons per waste stream of hazardous waste are generated
at a satellite accumulation site, documentation, including the waste type,
quantity, locations, and organization responsible for the waste shall be
provided on KSC Form 28-809 "Waste Support Request", to the Joint Base
Operations Support Contract (JBOSC) Waste Management. The Contractor shall
fax the waste support request to the Contracting Officer and JBOSC Waste
Management at fax 867-9466.

If a hazardous/non-hazardous waste determination cannot be made by process
knowledge and no MSDS is available for the waste stream, the container of
waste shall be marked with a Hazardous Waste Determination In Progress
(HWDIP) label until chemical analysis is completed. At the request of the
Contractor, the CO will provide any analytical support required by the TRP.
The CO will arrange for all sampling and testing of potentially hazardous
or controlled waste.

Universal Waste (UW) - The EPA established Universal Waste regulations to
ease the requirements for managing hazardous wastes that can be recycled.
Ttems which meet the definition of UW can be collected and managed under
requirements found in 40 CFR 273 and Chapter 62-730 and Chapter 62-737,
FAC. Waste streams currently adopted by the State for management as UW are
batteries, mercury-containing lamps and devices, and certain pesticides.

UW generators are called handlers and must comply with the following
requirements:

a. Handlers shall manage UW using the PWQ/TRP.

b. Handlers shall manage UW in a way that prevents releases to the
environment. Non-leaking containers in good condition shall be used if the
UW is damaged or leaking.

¢. Handlers shall use the KSC Universal Waste Label and shall not
accumulate universal wastes for more than six months.

d. Handlers shall clearly show the length of time that the wastes have been
accumulated by marking or labeling the container with the earliest date
that the waste was generated or received.

e. Handlers shall be familiar with proper waste handling and emergency
response procedures. Attendance at the KSC training course QG-299
"Universal Waste Rule" will satisfy the above.

Used Oil - Any lubricant that has been refined from crude oil (or synthetic
oil) that has been "used," and as a result of such use is contaminated by
physical or chemical impurities shall be considered Used 0il. Used oil is
managed according to regulations established in 40 CFR 279 and Chapter
62-710, FAC. The following waste generator standards shall apply to the
management of used oil:

a. Used oil containers, tanks, and associated piping must be marked "Used
oil.m

b. Used oil containegs, tanks, and associated piping must be in good
condition with no severe rusting, structural defects, deterioration, or
leaks.

SECTION 01 57 20.00 10 Page 40



PHSF Mechanical Upgrade 79K38541

c. Used oil containers must be kept in secondary containment.

d. Containers storing used oil must be sealed or otherwise protected from
the weather and stored on an oil-impermeable surface such as polyethylene
sheeting, rigid plastic secondary containment, or epoxy-coated concrete.

Within 48 hours of having waste ready for disposal, the Contractor shall
contact the CO to have JBOSC Waste Management pick-up and remove hazardous
waste. Documentation including the waste type, quantity, locations, and
organization responsible for the waste will be provided on KSC Form 28-809
"Waste Support Request" to JBOSC Waste Management when requesting waste
disposal. The Contractor shall fax the waste support request to the
Contracting Officer and to JBOSC Waste Management at fax 867-9466.

3.4.4 Fuel and Lubricants

Storage, fueling and lubrication of equipment and motor vehicles must be
conducted in a manner that affords the maximum protection against spill and
evaporation. Manage and store fuel, lubricants and oil in accordance with
all Federal, State, Regional, and local laws and regulations. Storage of
fuel on the project site will be in accordance with all Federal, State, and
local laws and regulations.

3.4.5 Waste Water
Disposal of waste water will be as specified below.

a. Waste water from construction activities, such as onsite material
processing, concrete curing, foundation and concrete clean-up,
water used in concrete trucks, forms, etc. will not be allowed to
enter water ways or to be discharged prior to being treated to
remove pollutants. Dispose of the construction related waste
water by collecting and placing it in a retention pond where
suspended material can be settled out and/or the water can
evaporate to separate pollutants from the water. The site for the
retention pond must be coordinated and approved with the
Contracting Officer. The residue left in the pond prior to
completion of the project will be removed, tested, and disposed
off-Government property in accordance with Federal, State, and
local laws and regulations. The area must be backfilled to the
original grade, top-soiled and seeded/sodded.

b. For discharge of ground water, the Contractor will land apply on
the project site. Land application will be in accordance with all
Federal, State, Regional, and/or local laws and regulations for
pumping and land applying ground water.

c. Water generated from the flushing of lines after disinfection or
disinfection in conjunction with hydrostatic testing will be land
applied in accordance with all Federal, State, and local laws and
regulations for land application or discharged into the sanitary
sewer with prior approval and/or notification to the Waste Water
Treatment Plant's Operator.
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3.

3.

5 RECYCLING AND WASTE MINIMIZATION

5.1 Reuse

First consideration shall be given to salvage for reuse since little or no
re-processing is necessary for this method, and less pollution is created
when items are reused in their original form. Sale or donation of waste
suitable for reuse shall be considered. Salvaged materials, other than
those specified in other sections to be salvaged and reinstalled, shall not
be used in this project.

.5.2 Recycle

Waste materials not suitable for reuse, but having value as being
recyclable, shall be made available for recycling whenever economically
feasible. For additional information, please contact the NASA/KSC Recycling
Manager.

The Contractor shall 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 in accordance with
environmental contract clause, Article J-B-21.

.6 NON-HAZARDOUS SOLID WASTE DIVERSION REPORT

Maintain an inventory of non-hazardous solid waste diversion and disposal
of construction and demolition debris. Submit the Construction and
Demolition Projects Report (KSC Form 7-648 NS (02/07)) to the NASA
Environmental Management Branch through the Contracting Officer (CO) on a
monthly basis and keep a log on site per direction of the Contracting
Officer in accordance with environmental contract clause, Article J-B-21,
Recycling and Salvaging Materials. Include the following in the report:

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 tonsg, as appropriate.

¢. 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.

.7 HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES

Existing historical, archaeological, and cultural resources within the
Contractor's work area are shown on the drawings. Protect these resources
and be responsible for their preservation during the life of the Contract.
If during excavation or other construction activities any previously
unidentified or unanticipated historical, archaeological, and cultural
resources are discovered or found, all activities that may damage or alter
such resources will be temporarily suspended. Resources covered by this
paragraph include but are not limited to: any human skeletal remains or
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burials; artifacts; shell, midden, bone, charcoal, or other deposits; rock
or coral alignments, pavings, wall, or other constructed features; and any
indication of agricultural or other human activities. Upon such discovery
or find, immediately notify the Contracting Officer so that the appropriate
authorities may be notified and a determination made as to their
significance and what, if any, special disposition of the finds should be
made. Cease all activities that may result in impact to or the destruction
of these resources. Secure the area and prevent employees or other persons
from trespassing on, removing, or otherwise disturbing such resources.

3.8 BIOLOGICAL RESOURCES

Minimize interference with, disturbance to, and damage to fish, wildlife,
and plants including their habitat. The protection of threatened and
endangered animal and plant species, including their habitat, is the
Contractor's responsibility in accordance with Federal, State, Regional,
and local laws and regulations. The Contractor will notify the Contractlng
Officer and the NASA Environmental Management Branch to request a
Biological Survey within fourteen (14) days of Contract Notice to Proceed.
The Contractor will not begin land clearing or site disturbance activities
before receiving written approval from the Contracting Officer.

3.9 PREVIOUSLY USED EQUIPMENT

The contractor will 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.

3.10 MAINTENANCE OF POLLUTION FACILITIES

Maintain permanent and temporary pollution control facilities and devices
for the duration of the contract or for that length of time construction
activities create the particular pollutant.

3.11 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, vegetative covers, 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; recognition and
protection of archaeological sites, artifacts, wetlands, and endangered
species and their habitat that are known to be in the area.

3.12 POST CONSTRUCTION CLEANUP
The Contractor will clean up all areas used for construction in accordance
with contract clauses Article J-C-1 and Article J-B-11. Unless otherwise

instructed in writing by the Contracting Officer, obliterate all signs of
temporary construction facilities such as haul roads, work area,
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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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SECTION 01 74 19

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
08/08

PART 1 GENERAL
1.1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM E 1608 (2001) Development and Implementation of a
Pollution Prevention Program

JOHN F. KENNEDY SPACE CENTER (KSC)
Article J-B-21 (2007) Recycling and Salvaging Materials
U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and
Environmental Design(tm) Green Building
Rating System for New Construction
(LEED-NC)

1.2 GOVERNMENT POLICY

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

1.3 MANAGEMENT

Develop and implement a waste management program in accordance with

ASTM E 1609 and as specified. Take a pro-active, responsible role in the
management of construction and demolition waste and require all
subcontractors, vendors, and suppliers to participate in the
effort.Construction and demolition waste includes products of demolition or
removal, excess or unusable construction materials, packaging materials for
construction products, and other materials generated during the
construction process but not incorporated into the work. In the management
of waste consideration shall be given to the availability of viable
markets, the condition of the material, the ability to provide the material
in suitable condition and in a quantity acceptable to available markets,
and time constraints imposed by internal project completion mandates. The
Contractor is responsible for implementation of any special programs
involving rebates or similar incentives related to recycling of waste.
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Revenues or other savings obtained for salvage, or recycling accrue to the
Contractor. Appropriately permit firms and facilities used for recycling,
reuse, and disposal for the intended use to the extent required by federal,
state, and local regulations. Also, provide on-site instruction of
appropriate separation, handling, recycling, salvage, reuse, and return
methods to be used by all parties at the appropriate stages of the project.

1.4 SUBMITTALS

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

SD-01 Preconstruction Submittals
Waste Management Plan; G; (LEED)
SD-11 Closeout Submittals
Records; (LEED)
1.5 MEETINGS
Conduct Construction Waste Management meetings. After award of the
Contract and prior to commencement of work, schedule and conduct a meeting
with the Contracting Officer to discuss the proposed Waste Management Plan
and to develop a mutual understanding relative to the details of waste
management. At a minimum, environmental and waste management goals and
issues shall be discussed at the following additional meetings:

b. Pre-demolition meeting.

¢. Regular QC meetings.

1.6 WASTE MANAGEMENT PLAN

A waste management plan shall be submitted within 30 days after contract
award and not less than 10 days before the pre-demolition meeting. The
plan shall demonstrate how the project waste diversion goal shall be met
and shall include the following:

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

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

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

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

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

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

h. List of gpecific waste materials that will be sgalvaged for resale,
salvaged and reused on the current project, salvaged and stored for
reuse on a future project, or recycled. Recycling facilities that will
be used shall be identified by name, location, and phone number,
including a copy of the permit or license for each facility.

i. Identification of materials that cannot be recycled/reused with an
explanation or justification, to be approved by the Contracting Officer.

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

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

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

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

1.7 RECORDS

Records shall be maintained to document the quantity of waste generated;
the quantity of waste diverted through sale, reuse, or recycling; and the
quantity of waste disposed by landfill or incineration. Records shall be
kept in accordance with the Construction and Demolitions Project Form (KSC
7-648)

1.8 REPORTS

Submit the Construction and Demolition Projects Report (KSC Form 7-648 NS
(02/07)) to the NASA Environmental Management Branch through the
Contracting Officer (CO) on a monthly basis and keep a log on site per
direction of the Contracting Officer in accordance with environmental
contract clause, Article J-B-21, Recycling and Salvaging Materials.
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1.

9 COLLECTION

Separate, store, protect, and handle at the site identified recyclable and
salvageable waste products in a manner that maximizes recyclability and
salvagability of identified materials. Provide the necessary containers,
bins and storage areas to facilitate effective waste management and clearly
and appropriately identify them. Provide materials for barriers and
enclosures around recyclable material storage areas which are nonhazardous
and recyclable or reusable. Locate out of the way of construction traffic.
Provide adequate space for pick-up and delivery and convenience to
subcontractors. Recycling and waste bin areas are to be kept neat and
clean, and recyclable materials shall be handled to prevent contamination
of materials from incompatible products and materials. Clean contaminated
materials prior to placing in collection containers. Use cleaning materials
that are nonhazardous and biodegradable. Handle hazardous waste and
hazardous materials in accordance with applicable regulations and
coordinate with Section 01 57 20.00 10 ENVIRONMENTAL PROTECTION. Separate
materials by one of the following methods:

.9.1 Source Separated Method.

Waste products and materials that are recyclable shall be separated from
trash and sorted as described below into appropriately marked separate
containers and then transported to the respective recycling facility for
further processing. Deliver materials in accordance with recycling or
reuse facility requirements (e.g., free of dirt, adhesives, solvents,
petroleum contamination, and other substances deleterious to the recycling
process). Separate materials into the following category types as
appropriate to the project waste and in accordance with environmental
contract clause Article J-B-21:

a. Land clearing debris.

b. Asphalt.

c. Concrete and masonry.

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

(1) Ferrous.
(2) Non-ferrous.

e. Wood (nails and staples allowed).

f. Debris.

g. Glass (colored glass allowed).

h. Paper.

(1) Bond.
(2) Newsprint.

(3) Cardboard and paper packaging materials.
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i. Plastic.
(1) Type 1: Polyethylene Terephthalate (PET, PETE).
(2) Type 2: High Density Polyethylene (HDPE).
(3) Type 3: Vinyl (Polyvinyl Chloride or PVC).
(4) Type 4: Low Density Polyethylene (LDPE).
(5) Type 5: Polypropylene (PP).
(6) Type 6: Polystyrene (PS).
(7) Type 7: Other. Use of this code indicates that the package in
question is made with a resin other than the six listed above, or
is made of more than one resin listed above, and used in a
multi-layer combination.
j. Gypsum.
k. ©Non-hazardous paint and paint cans.
1. Carpet.
m. Ceiling tiles.
n. Insulation.
o. Beverage containers.
1.9.2 Co-Mingled Method.
Waste products and recyclable materials shall be placed into a single
container and then transported to a recycling facility where the recyclable
materials are sorted and processed.

1.9.3 Other Methods.

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

1.10 DISPOSAL

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

1.10.1 Reuse.

First consideration shall be given to salvage for reuse since little or no
re-processing is necessary for this method, and less pollution is created
when items are reused in their original form. Coordinate reuse with the
Contracting Officer.Sale or donation of waste suitable for reuse shall be
considered.
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1.10.2 Recycle.
Waste materials not suitable for reuse, but having value as being
recyclable, shall be made available for recycling whenever economically
feasible. For additional information, please contact the NASA/KSC Recycling
Manager.
The Contractor shall 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 in accordance with
environmental contract clause, Article J-B-21.

1.10.3 Waste.

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

1.10.4 Return

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

PART 2 PRODUCTS
Not used.
PART 3 EXECUTION

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

CLOSEOUT SUBMITTALS
01/08

PART 1 GENERAL
1.1 SUBMITTALS

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

SD-03 Product Data

Two copies of the record listing the as-built materials and
equipment incorporated into the construction of the project.

Warranty Management Plan

One set of the warranty management plan containing information
relevant to the warranty of materials and equipment incorporated
into the construction project, including the starting date of
warranty of construction. Furnish with each warranty the name,
address, and telephone number of each of the guarantor's
representatives nearest to the project location.

Warranty Tags

Two record copies of the warranty tags showing the layout and
design.

Two copies of the listing of completed final clean-up items.
Spare Parts Data

Two copies of list that ndicates manufacturer's name, part
number, nomenclature, and stock level recommended for maintenance
and repair. List those items that may be standard to the normal
maintenance of the system.

SD-08 Manufacturer's Instructions

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

Define within the schedule 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. On each test feature; e.g., gpm, rpm, psi,
provide a signoff blank for the Contractor and Contracting

Officer. Within a remarks column of the testing validation
procedure include references to operating limits of time,

pressure, temperature, volume, voltage, current, acceleration,
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1.

1.

velocity, alignment, calibration, adjustments, cleaning, or
special system notes. Delineate procedures for preventative
maintenance, condition monitoring (predictive testing) and
inspection, adjustment, lubrication and cleaning necessary to
prevent failure.

Posted Instructions
SD-10 Operation and Maintenance Data

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

8D-11 Closeout Submittals
Record Drawings

Drawings showing final as-built conditions of the project. The
manually prepared drawings must consist of 1 set of completed
final as-built original transparency drawings, 2 sets of blue-line
prints of the transparencies, and the approved marked working
as-built prints.

Certification of EPA Designated Items; G

2 PROJECT RECORD DOCUMENTS
2.1 Record Drawings

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 showning
as-built conditions.

.2.1.1 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. Kept these working
as-built marked drawings current on a weekly basis and at least one set
available on the jobsite at all times. Changes from the contract plans
which are made in the work or additional information which might be
uncovered in the course of construction must be accurately and neatly
recorded as they occur by means of details and notes. Prepare final record
(as-built) drawings after the completion of each definable feature of work
as listed in the Contractor Quality Control Plan (Foundations, Utilities,
Structural Steel, etc., as appropriate for the project). The working
as-built marked prints and final record (as-built) drawings will be jointly
reviewed for accuracy and completeness by the Contracting Officer and the
Contractor prior to submission of each monthly pay estimate. If the
Contractor fails to maintain the working and final record drawings as
specified herein, the Contracting Officer will deduct from the monthly
progress payment an amount representing the estimated cost of maintaining
the record drawings. This monthly deduction will continue until an
agreement can be reached between the Contracting Officer and the Contractor
regarding the accuracy and completeness of updated drawings. Show on the
working and final record drawings , but not limited to, the following
information:
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a. The actual location, kinds and sizes of all sub-surface utility
lines. In order that the location of these lines and appurtenances may be
determined in the event the surface openings or indicators becéme covered
over or obscured, show by offset dimensions to two permanently fixed
surface features the end of each run including each change in direction on
the record drawings. Locate valves, splice boxes and similar appurtenances
by dimensioning along the utility run from a reference point. Also record
the average depth below the surface of each run.

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

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

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

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

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

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

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

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

1.2.1.2 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.

Provide fine ball-point red and green pens for marking. Markings shall
comply with good drafting standards as follows.

a. Green shall indicate deletions and red shall indicate additions.
b. Text for the changes shall be printed block lettering.

¢. Lines drawn to indicate changes shall be made using a straight
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edge and curves to provide clear and clean lines.

d. Use the same symbols and follow as much as possible the same
drafting standards used on the Contract Drawings.

1.2.1.3 Manually Prepared Drawings

Red marked additions and corrections to the contract drawings must be neat,
clean and legible, shall be done to the same level of detail, and match the
adjacent existing line work and lettering. The Contracting Officer will
review record drawings for accuracy and conformance to the above specified
drafting standards. Corrections, changes, additions, and deletions
required must meet these standards. The title block to be used for any new
record drawings must be similar to that used on the original drawings.

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

b. The Government will promptly return one set of prints annotated
with any necessary corrections. Within 7 days for contracts less than $5
million revige the drawinge 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. Paper prints and reproducible drawings will become the
property of the Government upon final approval. Failure to submit final
record drawings and marked prints, as required herein, 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.

1.2.1.4 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.

1.2.2 Final Approved Shop Drawings

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

1.3 SPARE PARTS DATA
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.

1.4 PREVENTATIVE MAINTENANCE
Submit Preventative Maintenance and Condition Monitoring (Predictive
Testing) and Inspection schedules with instructions that state when systems

should be retested.

Define the anticipated length of each test, test apparatus, number of
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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, adjustments, cleaning, or special system
notes. Delineate procedures for preventative maintenance, inspection,
adjustment, lubrication and cleaning necessary to minimize corrective
maintenance and repair.

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.

1.5 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) .”

1.6 WARRANTY MANAGEMENT
1.6.1 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 the warranty management plan for Government
approval. 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
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warranty process, including points of contact and telephone numbers within
the organizations of the Contractors, subContractors, manufacturers or
suppliers involved.

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

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

Name of item.

Model and serial numbers.

Location where installed.

Name and phone numbers of manufacturers or suppliers.

. Names, addresses and telephone numbers of sources of spare
parts.

6. Warranties and terms of warranty. Include one-year overall
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.

Ul W N

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

e. Procedure and status of tagging of all egquipment covered by
extended warranties.

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

.6.2 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.

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

1.6.3 Pre-Warranty Conference

Prior to contract completion, and at a time designated by the Contracting
Officer, meet with the Contracting Officer to develop a mutual understanding
with respect to the requirements of this section. Communication procedures
for Contractor notification of construction warranty defects, priorities with
respect to the type of defect, reasonable time required for Contractor
response, and other details deemed necessary by the Contracting Officer for
the execution of the construction warranty will be established/reviewed at
this meeting. In connection with these requirements and at the time of the
Contractor's quality control completion inspection, furnish the name,
telephone number and address of a licensed and bonded company which is
authorized to initiate and pursue construction warranty work action on behalf
of the Contractor. This point of contact will be located within the local
service area of the warranted construction, be continuously available, and
sbe responsive to Government ingquiry 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.

1.6.4 Warranty Tags

At the time of installation, tag each warranted item with a durable, oil
and water resistant tag approved by the Contracting Officer. Attached each
tag with a copper wire and spray with a silicone waterproof coating. The
date of acceptance and the QC signature must remain blank until the project
is accepted for beneficial occupancy. Show the following information on
the tag.

a. Type of product/material

b. Model number

¢. Serial number

d. Contract number

e. Warranty period from to

f. Inspector's signature

g. Construction Contractor

Address

Telephone number

h. Warranty contact

Address

Telephone number

i. Warranty response time priority code

j. WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE

SECTION 01 78 00 Page 59



PHSF Mechanical Upgrade 79K38541

DURING THE WARRANTY PERIOD.

1.

7 MECHANICAL TESTING AND BALANCING

All contract requirements must be fully completed, including all testing,
prior to contract completion date. In addition, all contract requirements
of Section 23 05 93TESTING, ADJUSTING AND BALANCING must be fully
completed, including testing and inspection, prior to contract completion
date, except as noted otherwise in Section 23 05 93. The time required to
complete all work and testing as prescribed by Section 23 05 93 is included
in the allotted calendar days for completion.

.8 OPERATION AND MAINTENANCE MANUALS

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.

Submit classroom and field instructions in the operation and maintenance of
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.

Submit 6 copiles of the project operation and maintenance manualg 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.

.9 CLEANUP

Leave premises "broom clean." 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. 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.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

-- End of Section --
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PART 3 EXECUTION
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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA
07/06

PART 1 GENERAL
1.1 SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&M) Data specifically applicable to this
contract and a complete and concise depiction of the provided equipment,
product, or system, stressing and enhancing the importance of system
interactions, troubleshooting, and long-term preventative maintenance and
operation. The subcontractors shall compile and prepare data and deliver
to the Contractor prior to the training of Government personnel. The
Contractor shall compile and prepare aggregate O&M data including
clarifying and updating the original sequences of operation to as-built
conditions. Organize and present information in sufficient detail to
clearly explain O&M requirements at the system, equipment, component, and
subassembly level. Include an index preceding each submittal. Submit in
accordance with this section and Section 01 33 00 SUBMITTAL PROCEDURES.

1.1.1 Package Quality

Documents must be fully legible. Poor quality copies and material with
hole punches obliterating the text or drawings will not be accepted.

1.1.2 Package Content

Data package content shall be as shown in the paragraph titled "Schedule of
Operation and Maintenance Data Packages." Comply with the data package
requirements specified in the individual technical sections, including the
content of the packages and addressing each product, component, and system
designated for data package submission, except as follows. Commissioned
items without a specified data package requirement in the individual
technical sections shall use Data Package 4. Commissioned items with a
Data Package 1 or 2 requirement shall use instead Data Package 4.

1.1.3 Changes to Submittals

Manufacturer-originated changes or revisions to submitted data shall be
furnished by the Contractor if a component of an item is so affected
subsequent to acceptance of the O&M Data. Changes, additions, or revisions
required by the Contracting Officer for final acceptance of submitted data,
shall be submitted by the Contractor within 30 calendar days of the
notification of this change requirement.

1.1.4 Review and Approval

The Contractor's Commissioning Authority (CA) shall review the commissioned
systems and equipment submittals for completeness and applicability. The
CA shall verify that the systems and equipment provided meet the
requirements of the Contract documents and design intent, particularly as
they relate to functionality, energy performance, water performance,
maintainability, sustainability, system cost, indoor environmental
quality, and local environmental impacts. The CA shall communicate
deficiencies to the Contracting Officer. Upon a successful review of the
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corrections, the CA shall recommend approval and acceptance of these Q&M
manuals to the Contracting Officer. This work ghall be in addition to the
normal review procedures for O&M data.

1.2 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

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

1.2.1.1 Safety Precautions

List personnel hazards and equipment or product safety precautions for all
operating conditions.

1.2.1.2 Operator Prestart

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

1.2.1.3 Startup, Shutdown, and Post-Shutdown Procedures

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

1.2.1.4 Normal Operations

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

1.2.1.5 Emergency Operations

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

1.2.1.6 Operator Service Requirements

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

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

1.2.2 Preventive Maintenance

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

1.2.2.1 Lubrication Data

Include preventative maintenance lubrication data, in addition to
instructions for lubrication provided under paragraph titled "Operator
Service Requirements":

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

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

c. A Lubrication Schedule showing service interval frequency.
1.2.2.2 Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive maintenance,
inspections, tests and adjustments required to ensure proper and economical
operation and to minimize corrective maintenance. Provide manufacturer's
projection of preventive maintenance work-hours on a daily, weekly,
monthly, and annual basis including craft requirements by type of craft.
For periodic calibrations, provide manufacturer's specified frequency and
procedures for each separate operation.

1.2.3 Corrective Maintenance (Repair)

Include manufacturer's recommended procedures and instructions for
correcting problems and making repairs.

1.2.3.1 Troubleshooting Guides and Diagnostic Techniques

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

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

1.2.3.3 Maintenance and Repair Procedures

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

1.2.3.4 Removal and Replacement Instructions

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

1.2.3.5 Spare Parts and Supply Lists

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

1.2.4 Corrective Maintenance Work-Hours

Include manufacturer's projection of corrective maintenance work-hours
including requirements by type of craft. Corrective maintenance that
requires completion or participation of the equipment manufacturer shall be
identified and tabulated separately.

1.2.5 Appendices

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

1.2.5.1 Product Submittal Data

Provide a copy of all SD-03 Product Data submittals required in the
applicable technical sections.

1.2.5.2 Manufacturer's Instructions

Provide a copy of all SD-08 Manufacturer's Instructions submittals required
in the applicable technical sections.

1.2.5.3 O&M Submittal Data

Provide a copy of all SD-10 Operation and Maintenance Data submittals
required in the applicable technical sections.

1.2.5.4 Parts Identification

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

List and explain the various warranties and clearly identify the servicing
and technical precautions prescribed by the manufacturers or contract
documents in order to keep warranties in force. Include warranty
information for primary components such as the compressor of air
conditioning system.

1.2.5.6 Personnel Training Requirements

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

1.2.5.7 Testing Equipment and Special Tool Information

Include information on test equipment required to perform specified tests
and on special tools needed for the operation, maintenance, and repair of
components.

1.2.5.8 Testing and Performance Data

Include completed prefunctional checklists, functional performance test
forms, and monitoring reports. Include recommended schedule for retesting
and blank test forms.

1.2.5.9 Contractor Information

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

1.3 TYPES OF INFORMATION REQUIRED IN CONTROLS O&M DATA PACKAGES
Include Data Package 5 and the following for control systems:
a. Narrative description on how to perform and apply all functions,
features, modes, and other operations, including unoccupied operation,
seasonal changeover, manual operation, and alarms. Include detailed
technical manual for programming and customizing control loops and
algorithms.

b. Full as-built sequence of operations.

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

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

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

g. Electronic copy on disk or CD of the entire program for this
facility.
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Marking of all system sensors and thermostats on the as-built floor
plan and mechanical drawings with their control system designations.

SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Furnish the O&M data packages specified in individual technical sections.

The required information for each O&M data package is as follows:

1.4.

Data Package 1

Safety precautions

Cleaning recommendations
Maintenance and repair procedures
Warranty information

Contractor information

Spare parts and supply list

Data Package 2

Safety precautions

Normal operations

Environmental conditions

Lubrication data

Preventive maintenance plan and schedule
Cleaning recommendations

Maintenance and repair procedures
Removal and replacement instructions
Spare parts and supply list

Parts identification

Warranty information

Contractor information

Data Package 3

Safety precautions
Operator prestart
Startup, shutdown, and post-shutdown procedures
Normal operations

Emergency operations
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Environmental conditions

Lubrication data

Preventive maintenance plan and schedule
Cleaning recommendations

Troubleshooting guides and diagnostic techniques
Wiring diagrams and control diagrams
Maintenance and repair procedures

Removal and replacement instructions

Spare parts and supply list

Product submittal data

O&M submittal data

Parts identification

Warranty information

Testing equipment and special tool information
Testing and performance data

Contractor information

Data Package 4

Safety precautions

Operator prestart

Startup, shutdown, and post-shutdown procedures
Normal operations

Emergency operations

Operator service requirements

Environmental conditions

Lubrication data

Preventive maintenance plan and schedule
Cleaning recommendations

Troubleshooting guides and diagnostic techniques

Wiring diagrams and control diagrams
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m. Maintenance and repair proceduresg
n. Removal and replacement instructions
o. Spare parts and supply list
p. Corrective maintenance man-hours
g. Product submittal data
r. O&M submittal data
s. Parts identification
t. Warranty information
u. Personnel training requirements
v. Testing equipment and special tool information
w. Testing and performance data
x. Contractor information
1.4.5 Data Package 5
a. Safety precautions
b. Operator prestart
¢. Start-up, shutdown, and post-shutdown procedures
d. Normal operations
e. Environmental conditions
f. Preventive maintenance plan and schedule
g. Troubleshooting guides and diagnostic techniques
h. Wiring and control diagrams
i. Maintenance and repair procedures
j. Removal and replacement instructions
k. Spare parts and supply list
1. Product submittal data
m. Manufacturer's instructions
n. O&M submittal data
o. Parts identification
p- Testing equipment and special tool information

g. Warranty information
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r. Testing and performance data
s. Contractor information
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used

-- End of Section --

SECTION 01 78 23 Page 71



PHSF Mechanical Upgrade 79K38541

SECTION TABLE OF CONTENTS
DIVISION 02 - EXISTING CONDITIONS
SECTION 02 41 00
DEMOLITION

10/06

PART 1 GENERAL

REFERENCES

GENERAL REQUIREMENTS

SUBMITTALS

REGULATORY AND SAFETY REQUIREMENTS
.41 Notifications
.4.1.1 General Requirements
.2 Receipts
DUST AND DEBRIS CONTROL
PROTECTION
Traffic Control Signsg
Existing Conditions Documentation
Items to Remain in Place
Existing Construction Limits and Protection
Weather Protection
Utility Service
Facilities
Protection of Personnel
BURNING
RELOCATIONS
REQUIRED DATA
ENVIRONMENTAL PROTECTION
USE OF EXPLOSIVES

e
[N

g

PR OVONHERPBREBREBRPBEEEROR R
A N
0N oUW

I .
R o

PART 2 PRODUCTS

2.1 FILL MATERIAL

PART 3 EXECUTION

3.1 EXISTING FACILITIES TO BE REMOVED

3.1.1 Utilities and Related Equipment
3.1.1.1 General Requirements
3.1.1.2 Disconnecting Existing Utilities
3.1.2 Paving and Slabs
3.1.3 Concrete
3.1.4 Structural Steel
3.1.5 Miscellaneous Metal
3.1.6 Patching
3.1.7 Mechanical Equipment and Fixtures
3.1.7.1 Preparation for Storage
3.1.7.2 Piping
3.1.7.3 Ducts
3.1.7.4 Fixtures, Motors and Machines
3.1.8 Electrical Equipment and Fixtures

SECTION 02 41 00 Page 72



PHSF Mechanical Upgrade 79K38541

3.1.8.1 Fixtures
3.1.8.2 Electrical Devices
3.1.8.3 Conduit and Miscellaneous Items
3.2 CONCURRENT EARTH-MOVING OPERATIONS
3.3 DISPOSITION OF MATERIAL
3.3.1 Title to Materials
3.3.2 Reuse of Materials and Equipment
3.3.3 Salvaged Materials and Equipment
3.4 CLEANUP
3.5 DISPOSAL OF REMOVED MATERIALS
3.5.1 Regulation of Removed Materials
3.5.2 Burning on Government Property
3.5.3 Removal from Government Property

-- End of Section Table of Contents --

SECTION 02 41 00 Page 73



PHSF Mechanical Upgrade 79K38541

SECTION 02 41 00

DEMOLITION
10/06

PART 1 GENERAL

1.

1 REFERENCES

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

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)
AASHTO M 145 (1991; R 2004) Classification of Soils and
Soil-Aggregate Mixtures for Highway
Construction Purposes
AASHTO T 180 (2001; R 2004) Moisture-Density Relations

of Soils Using a 4.54-kg (10-1b) Rammer
and an 457-mm (18-in) Drop

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE Al10.6 (2006) Safety Requirements for Demolition
Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008) Safety and Health Requirements
Manual

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

40 CFR 61 » National Emission Standards for Hazardous
Air Pollutants

.2 GENERAL REQUIREMENTS

Do not begin demolition or deconstruction until authorization is received
from the Contracting Officer. Remove rubbish and debris from the project
site; do not allow accumulations inside or outside the building . The work
includes 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. 1In
the interest of occupational safety and health, perform the work in
accordance with EM 385-1-1, Section 23, Demolition, and other applicable
Sections.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
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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
Existing Conditions; G
SD-07 Certificates
Demolition Plan; G
Notifications
Proposed salvage, demolition, and removal procedures for
approval before work is started.
SD-11 Closeout Submittals
Receipts
Receipts or bills of lading, as specified.
1.4 REGULATORY AND SAFETY REQUIREMENTS
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 Al0.6.
1.4.1 Notifications
1.4.1.1 General Requirements
Furnish timely notification of demolition projects to Federal, State,
regional, and local authorities in accordance with 40 CFR 61, Subpart M.
Notify the Regional Office of the United States Environmental Protection
Agency (USEPA) State's environmental protection agency and the Contracting
Officer in writing 10 working days prior to the commencement of work in
accordance with 40 CFR 61, Subpart M.
1.4.2 Receipts

Submit a shipping receipt or bill of lading for all containers of ozone
depleting substance (ODS) shipped to the Defense Depot, Richmond, Virginia.

1.5 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.

1.6 PROTECTION

1.6.1 Traffic Control Signs
Where pedestrian and driver safety is endangered in the area of removal

work, use traffic barricades with flashing lights. Anchor barricades in a
manner to prevent displacement. Notify the Contracting Officer prior to
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1.

beginning such work.

6.2 Existing Conditions Documentation

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

.6.3 Items to Remain in Place

Take necessary precautions to avoid damage to existing items to remain in
place, to be reused, or to remain the property of the Government. Repair
or replace damaged items as approved by the Contracting Officer.

Coordinate the work of this section with all other work indicated.
Construct and maintain shoring, bracing, and supporte as required. Ensure
that structural elements are not overloaded. Increase structural supports
or add new sgupports as may be required as a result of any cutting, removal,
deconstruction, or demolition work performed under this contract. Do not
overload structural elements or pavements to remain. Provide new supports
and reinforcement for existing construction weakened by demolition,
deconstruction, or removal work. Repairs, reinforcement, or structural
replacement require approval by the Contracting Officer prior to performing
such work.

.6.4 Existing Construction Limite 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.

.6.5 Weather Protection

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

.6.6 Utility Service

Maintain existing utilities indicated to stay in service and protect
against damage during demolition and deconstruction 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.
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1.6.7 Facilities

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

1.6.8 Protection of Personnel

Before, during and after the demolition work the Contractor shall
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  BURNING

The use of burning at the project site for the disposal of refuse and
debris will not be permitted . Where burning is permitted, adhere to
federal, state, and local regulations.

1.8 RELOCATIONS

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

1.9 REQUIRED DATA
Prepare a Demolition Plan. Include in the plan procedures for careful
removal and disposition of materials specified to be salvaged, coordination
with other work in progress, a disconnection schedule of utility services,
a detailed description of methods and equipment to be used for each
operation and of the sequence of operations. Coordinate with Waste
Management Plan. Provide procedures for safe conduct of the work in
accordance with EM 385-1-1. Plan shall be approved by Contracting Officer
prior to work beginning.

1.10 ENVIRONMENTAL PROTECTION
Comply with the Environmental Protection Agency requirements specified.

1.11 USE OF EXPLOSIVES

Use of explosives will not be permitted.
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PART 2 PRODUCTS

2.

1 FILL MATERIAL

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

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

Proposed fill material must be sampled and tested by an approved soil
testing laboratory, as follows:

Soil classification AASHTO M 145

Moisture-density relations BASHTO T 180, Method B or D

PART 3 EXECUTION

3

.1 EXISTING FACILITIES TO BE REMOVED

Inspect and evaluate existing structures on site 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 on site whenever possible.

.1.1 Utilities and Related Equipment

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

.1.1.2 Disconnecting Existing Utilities

Remove existing utilities , as indicated 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 that are not indicated on the drawings, the Contracting Officer
shall be notified 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.

.1.2 Paving and Slabs

Remove concrete and asphaltic concrete paving as indicated to a depth of 2
inches below existing adjacent grade. Completely remove indicated concrete
glabgs and foundations. Provide neat sawcuts at limites of pavement removal
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as indicated. Pavement, slabs and foundations designated to be recycled
and utilized in this project shall be moved, ground and stored as directed
by the Contracting Officer. Pavement, slabs and foundations not to be used
in this project shall be removed from the Installation at Contractor's
expense.

3.1.3 Concrete

Saw concrete along straight lines to a depth of a minimum 2 inch. Make
each cut in slabs and foundations perpendicular to the top. Break out the
remainder of the concrete provided that the broken area is concealed in the
finished work, and the remaining concrete is sound. At locations where the
broken face cannot be concealed, grind smooth or saw cut entirely through
the concrete.

3.1.4 Structural Steel

Dismantle structural steel at field connections and in a manner that will
prevent bending or damage. Salvage for reuse structural steel, steel
joists, girders, angles, plates, columns and shapes. Flame-cutting torches
are permitted when other methods of dismantling are not practical.
Transport steel joists and girders as whole units and not dismantled.
Transport structural steel shapes to a designated recycling facility,
stacked according to size, type of member and length, and stored off the
ground, protected from the weather.

3.1.5 Miscellaneous Metal

Salvage shop-fabricated items such as access doors and frames, steel
gratings, metal ladders, wire mesh partitions, metal railings, metal
windows and similar items as whole units. Salvage light-gage and
cold-formed metal framing, such as steel studs, steel trusses, metal
gutters, roofing and siding, metal toilet partitions, toilet accessories
and similar items. Scrap metal shall become the Contractor's property.
Recycle scrap metal as part of demolition and deconstruction operations.
Provide separate containers to collect scrap metal and transport to a scrap
metal collection or recycling facility, in accordance with the Waste
Management Plan.

3.1.6 Patching

Where removals leave holes and damaged surfaces exposed in the finished
work, patch and repair these holes and damaged surfaces to match adjacent
finished surfaces, 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, 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.
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3

1.7 Mechanical Equipment and Fixtures

Disconnect mechanical hardware at the nearest connection to existing
services to remain, unless otherwise noted. Mechanical equipment and
fixtures must be disconnected 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.

.1.7.1 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, must 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.

.1.7.2 Piping

Disconnect piping at unions, flanges and valves, and fittings ag 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,
oxr 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. Classgify piping not designated
for salvage, or not reusable, as gcrap metal.

.1.7.3 Ducts

Classify removed duct work as scrap metal.

.1.7.4 Fixtures, Motors and Machines

Remove and salvage fixtures, 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. Classify broken, damaged, or
otherwise unserviceable units and not caused to be broken, damaged, or
otherwise unserviceable as debris to be disposed of by the Contractor.

.1.8 Electrical Equipment and Fixtures

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.
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3.1.8.1 Fixtures

Remove and salvage electrical fixtures. Salvage unprotected glassware from
the fixture and salvage separately. Salvage incandescent, mercury-vapor,
and fluorescent lamps and fluorescent ballasts manufactured prior to 1978,
boxed and tagged for identification, and protected from breakage.

3.1.8.2 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.

3.1.8.3 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.

3.2 CONCURRENT EARTH-MOVING OPERATIONS

Do not begin excavation, filling, and other earth-moving operations that
are sequential to demolition or deconstruction work in areas occupied by
structures to be demolished or deconstructed until all demolition and
deconstruction in the area has been completed and debris removed. Fill
holes, open basements and other hazardous openings.

3.3 DISPOSITION OF MATERIAL
3.3.1 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.

3.3.2 Reuse of Materials and Equipment

Remove and store materials and equipment indicated to be reused or
relocated to prevent damage, and reinstall as the work progresses.

3.3.3 Salvaged Materials and Equipment
Remove materials and equipment that are to be removed by the Contractor and

that are to remain the property of the Government, and deliver to a storage
site , as directed within 25 miles of the work site.
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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. Material salvaged for the Contractor shall
not be sold on the site.

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.

.4 CLEANUP

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

.5 DISPOSAL OF REMOVED MATERIALS

.5.1 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 off the Kennedy Space center

.5.2 Burning on Government Property

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

.5.3 Removal from Government Property

Transport waste materials removed from demolished and deconstructed
structures, except waste soil, from Government property for legal
disposal. Dispose of waste soil as directed.

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

REMOVAL/CONTROL AND DISPOSAL OF COATINGS WITH LEAD, BARIUM, CADMIUM OR MERCURY
04/06

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI Z88.2 (1992) Respiratory Protection
U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)
HUD 6780 (1995; Errata Aug 1996;Rev Ch. 7 - 1997)
Guidelines for the Evaluation and Control

of Lead-Based Paint Hazards in Housing

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

29 CFR 1926 SAFETY AND HEALTH REGULATIONS FOR
CONSTRUCTION

29 CFR 1926.103 Respiratory Protection

29 CFR 1926.21 Safety Training and Education

29 CFR 1926.33 Access to Employee Exposure and Medical
Records

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

29 CFR 1926.59 Hazard Communication

29 CFR 1826.62 Lead

29 CFR 1926.65 Hazardous Waste Operations and Emergency
Response

40 CFR 260 Hazardous Waste Management System: General

40 CFR 261 Identification and Listing of Hazardous
Waste

40 CFR 262 Standards Applicable to Generators of
Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of
Hazardous Waste :

4G CFR 264 Standards for Owners and Operators of

Hazardous Waste Treatment, Storage, and
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Disposal Facilities

40 CFR 265 Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities

40 CFR 268 Land Disposal Restrictions

40 CFR 745 Lead-Based Paint Poisoning Prevention in
Certain Residential Structures

45 CFR 172 Hazardous Materials Table, Special
Provisions, Hazardous Materials
Communications, Emergency Response
Information, and Training Requirementsg

49 CFR 178 Specifications for Packagings

UNDERWRITERS LABORATORIES (UL)
UL 586 (1996; Rev thru Aug 2008) Standard for

High-Efficiency Particulate, Air Filter
Units

1.2 DEFINITIONS
1.2.1 Abatement

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
Federal agencies. Such term includes:

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, barium of 15 milligrams, chromium

of 2.5 micrograms and mercury of 0.01 milligramg 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, barium, chromium and
mercury control area and inside the physical boundaries, which is
representative of the airborne lead, barium, chromium and mercury
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
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with current federal, State, and local regulations. A Certified Industrial
Hygienist (CIH) certified for comprehensive practice by the American Board
of Industrial Hygiene or a Certified Safety Professional (CSP) certified by
the Board of Certified Safety Professionals is the best choice.

1.2.5 Contaminated Room

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

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

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

1.2.8 Eight-Hour Time Weighted Average (TWA)

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

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

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

1.2.11 Lead-Based Paint (LBP)

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

1.2.12 Lead-Based Paint Activities
In the case of target housing or child occupied facilities, lead-based
paint activities include; a lead-based paint inspection, a risk assessment,
or abatement of lead-based paint hazards.

1.2.13 Lead, Barium, Chromium or Mercury Hazard
Any condition that causes exposure to lead, barium, chromium or mercury
from contaminated dust, contaminated soil, lead-based paint that is
deteriorated or present in accessible surfaces, friction surfaces, or
impact surfaces that would result in adverse human health effects.

1.2.14 Paint with RCRA 8 Metals (PWL)

Any paint that contains detectable concentrations of RCRA 8 metals as
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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%).

1.2.15 Control Area

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

1.2.16 Permissible Exposure Limit (PEL)

Fifty (50) micrograms of lead, 0.5 milligrams of barium, 5.0 micrograms of
chromium and 0.05 milligrams of mercury per cubic meter of air as an 8 hour
time weighted average as determined by 29 CFR 1926. If an employee is
exposed for more than eight hours in a workday, the PEL shall be determined
by the following formula:

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

Sampling of airborne concentrations within the breathing zone of an
employee to determine the 8 hour time weighted average concentration in
accordance with 29 CFR 1926. Samples shall be representative of the
employees' work tasks. Breathing zone shall be considered an area within a
hemisphere, forward of the shoulders, with a radius of 6 to 9 inches and
centered at the nose or mouth of an employee.

1.2.18 Physical Boundary

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

1.3 DESCRIPTION

1.3.1 Description of Work
Remove/control lead-based (identified RCRA metals) / condition, located on
HAVAC units and as indicated on the drawings.

1.3.2 Coordination with Other Work
The contractor shall coordinate with work being performed in adjacent
areas. Coordination procedures shall be explained in the Removal/Control
Plan and shall describe how the Contractor will prevent exposure to other

contractors and/or Government personnel performing work unrelated to lead
and/or RCRA metals activities.

SECTION 02 82 33.13 20 Page 88



PHSF Mechanical Upgrade 79K38541

1.4 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data
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
Occupant Notification; G
Training Certification of workers and supervisors; G

Third Party Consultant Qualifications; G

RCRA metals 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 approved hazardous waste treatment, storage, or disposal
facility for RCRA metals disposal; G

RCRA metals Waste Management Plan; G
Vacuum filters; G
Clearance Certification; G
SD-08 Manufacturer's Instructions
Chemicals and equipment; G
Materials; G
Material safety data sheets for all chemicals; G

SD-11 Closeout Submittals

SECTION 02 82 33.13 20 Page 89



PHSF Mechanical Upgrade 79K38541

Completed and signed hagzardous waste manifest from treatment or
disposal facility; G

Certification of Medical Examinations; G
Eumployee 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)
Responsibilitieg." 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 , stating that the employee or supervisor has
received the required training and is certified to perform or supervise
deleading or RCRA metals removal.

1.5.1.3 Testing Laboratory

Submit the name, address, and telephone number of the testing laboratory
selected to perform the air sampling, testing, and reporting of airborne
concentrations of lead, barium, chromium or mercury. 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
gsuccesefully 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 sampling for determining concentrations of
RCRA metals in dust, air or soil. Submit proper documentation that the
consultant is trained and certified as an ingpector technician or
inspector/risk assessor by the USEPA authorized State certification and
accreditation program.

1.5.2 Requirements

1.5.2.1 Competent Person (CP) Responsibilities

a. Verify training meets all federal, State, and local requirements.
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b. Review and approve RCRA metals removal/control plan for conformance
to the applicable standards. Ensure work is performed in strict
accordance with specifications at all times.

¢. Continuously inspect coatings 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 Coatings with RCRA Metals 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 RCRA metals. The plan shall include a sketch showing
the location, size, and details of 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 RCRA metals 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 RCRA metals is not released
outside the control area. Include site preparation, cleanup and clearance
procedures. Include occupational and environmental sampling, training,
sampling methodology, frequency, duration of sampling, and qualifications
of sampling personnel in the air sampling portion of the plan. Include a
description of arrangements made among contractors on multi-contractor
worksites to inform affected employees and to clarify responsibilities to
control exposures.

The Removal/Control Plan shall be developed by a certified planner/project
designer.

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 at work and when entering
and exiting the facility.

1.5.2.3 Occupational and Environmental Assessment Data Report

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

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

29 CFR 1926.62 and supporting the RCRA Metals Removal/Control Plan.

a. The initial monitoring shall represent each job classification, or

SECTION 02 82 33.13 20 Page 91



PHSF Mechanical Upgrade 79K38541

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 RCRA metals for stated
work.

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

29 CFR 1926.62.

1.5.2.4 Medical Examinations

Initial medical surveillance ae required by 29 CFR 1926.62 shall be made
available to all employees exposed to RCRA metals at any time (1 day) above
the action level. Full medical surveillance shall be made available to all
employees on an annual basis who are or may be exposed to RCRA metals in
excess of the action level for more than 30 days a year or as required by
29 CFR 1926.62. Adequate records shall show that employees meet the medical
surveillance requirements of 29 CFR 1926.33, 29 CFR 1926.62, and

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

1.5.2.5 Training
Train each employee performing paint removal, disposal, and air sampling
operations prior to the time of initial job assignment and annually
thereafter, in accordance with 29 CFR 1926.21, 29 CFR 1926.62, and State
and local regulations where appropriate.
1.5.2.6 Regpiratory 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 ANST Z88.2, 23 CFR 1926.103, 29 CFR 1926.62, and 29 CFR 1926.55.

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

1.5.2.8 Waste Management

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

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

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

c. Names and qualifications of each contractor that will be
transporting, storing, treating, and disposing of the wastes. Include
the facility location and operator and a 24-hour point of contact.
Furnish two copies of proof of EPA hazardous waste permits, manifests
and EPA Identification numbers.

d. Names and gqualifications (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
28 CFR 1926.65.

g. Work plan and schedule for waste containment, removal and disposal.
Wastes shall be cleaned up and containerized daily. Proper containment
of the waste includes using acceptable waste containers (e.qg.,

55-gallon drums) as well as proper marking/labeling of the containers.

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

1.5.2.9 Environmental, Safety and Health Compliance

In addition to the detailed requirements of this specification, comply with
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 RCRA metals 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 hazardous dust. Respirators
shall comply with the requirements of 29 CFR 1926.62.
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1.

6.2 Special Protective Clothing

Furnish personnel who will be exposed to RCRA metals-contaminated dust with
proper disposable protective whole body clothing, head covering, gloves,
and foot coverings as required by 29 CFR 1926.62. Furnish proper disposable
plastic or rubber gloves to protect hands. Reduce the level of protection
only after obtaining approval from the CP.

.6.3 Rental Equipment Notification

If rental equipment is to be used during coatings handling and disposal,
notify the rental agency in writing concerning the intended use of the
equipment. Furnish a copy of the written notification to the Contracting
Officer.

.6.4 Vacuum Filters

UL 586 labeled HEPA filters.

.6.5 Equipment for Government Personnel

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

.7 PROJECT/SITE CONDITIONS

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

Not used.

PART 3 EXECUTION

3.

3

3

1 PREPARATION

.1.1 Protection

.1.1.1 Notification

a. Notify the Contracting Officer 15 days prior to the start of any
paint removal work.

b. Occupant Notification
Perform an employeee right to know meeting if so instructed by the

Contracting Officer for building occupants prior to commencing renovation
work. .
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3.1.1.2 Boundary Requirements

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

b. Warning Signs - Provide warning signs at approaches to 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, Ventilatihg'and Air Conditioning (HVAC) Systems

Shut down, lock out, and isolate HVAC systems that supply, exhaust, or pass
through the control areas. Seal intake and exhaust vents in the control
area with 6 mil plastic sheet and tape. Seal seams in HVAC components that
pass through the 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 RCRA
metals in accordance with 29 CFR 1926.

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 control area. No one will be permitted in the control area

unless they have been appropriately trained and provided with protective
equipment.
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3.2 ERECTION
3.2.1 RCRA Metals Control Area Requirements

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

3.3 APPLICATION
3.3.1 Work Procedures

Perform removal of paint in accordance with approved RCRA metals control
plan. Use procedures and equipment required to limit occupational and
environmental exposure to RCRA metals when paint is removed in accordance
with 28 CFR 1926.62. Dispose of removed paint chips and associated waste in
compliance with Environmental Protection Agency (EPA) requirements.

3.3.2 Coatings 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 RCRA metals is prohibited.
Provide methodology for coatings 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 coatings removal and processes to minimize
contamination of work areas outside the control area with contaminated dust
or other contaminated debris/waste and to ensure that unprotected personnel
are not exposed to hazardoug concentrations of RCRA metals. Describe this
coatings removal/control process in the RCRA Metals Control Plan.

3.3.2.1 Outdoor Paint Removal
Perform outdoor removal as indicated in federal regulations and in the
control plan. The worksite preparation (barriers) shall be job dependent
and presented in the control plan.

3.3.3 Personnel Exiting Procedures
Whenever personnel exit the controlled area, they shall perform the
following procedures and shall not leave the work place wearing any
clothing or equipment worn during the work day:

a. Vacuum themselves off.

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

d. Change to clean clothes prior to leaving the physical boundary
designated arocund the control area.
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3.4 FIELD QUALITY CONTROL
3.4.1 Tests
3.4.1.1 Air and Wipe Sampling

Air sample for RCRA metals in accordance with 29 CFR 1926 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 removal/control work to ensure that
the requirements of the contract have been satisfied during the entire
coatings removal operation.

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

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

d. Before any work begins, a third party consultant shall collect and
analyze baseline soil samples in accordance with methods defined in
federal standards inside and outside of the physical boundary to assess
the degree of existing soil contamination prior to coatings
removal/control.

3.4.1.2 Air Sampling During Paint Removal Work

Conduct area air sampling daily, on each shift in which coatings removal
operations are performed, in areas immediately adjacent to the control
area. Sufficient area monitoring shall be conducted to ensure unprotected
personnel are not exposed at or above the RCRA Metal Action Level. If
action level 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 control area.

3.4.1.3 Sampling After Paint Removal/Control
After the visual inspection, conduct soil sampling if bare soil is present
during external removal/control operations according to the HUD protocol
contained in HUD 6780 to determine the lead contentin soil in parts per
million (ppm).
3.4.1.4 Testing of Removed Paint and Used Abrasive
Test removed coatings 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
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air to clean up the area. At the end of each ghift and when the paint
removal operation has been completed, clean the area of visible 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
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 the action level
for each RCRA metal 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 left in the work site. Do not
remove the control area or roped off boundary and warning signs prior to
the Contracting Officer's acknowledgement of receipt of the CP
certification.

For exterior paint removal/control work, soil samples taken at the exterior
of the work site shall be used to determine if soil lead levels had
increased at a statistically significant level (significant at the 95
percent confidence limit) from the soil RCRA metals levelg prior to the
work. If soil levels do show a statistically significant increase or is
above any applicable Federal standard for lead in soil, the soil shall be
remediated back to the pre-work level.

3.5.2 Disposal

a. Collect RCRA metal contaminated waste, scrap, debris, bags,
containers, equipment, and contaminated clothing that may produce
airborne particulate. Label the containers in accordance with

29 CFR 1926 and 40 CFR 262. Dispose of 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 of contaminated material classified

as hazardous waste in accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262,
40 CFR 263, 40 CFR 264, and 40 CFR 265. Comply with land disposal
restriction notification requirements as required by 40 CFR 268.

d. All material, whether hazardous or non-hazardoug ghall 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
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requirements.
3.5.2.1 Disposal Documentation

Submit written evidence to demonstrate the hazardous waste treatment,
storage, or disposal facility (TSD) is approved for RCRA metal 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. Provide
turn-in documents or weight tickets for non-hazardous waste disposal.

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 RCRA metal containing coatings or non-hazardous
waste delivered is returned and a copy is furnished to the Government.

-- End of Section --
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SECTION 03 30 53

MISCELLANEOUS CAST-IN-PLACE CONCRETE
04/08

PART 1 GENERAL
1.1 SUMMARY
Perform all work in accordance with ACI MCP SET Parts 2 and 3.
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.
ACI INTERNATIONAL (ACT)

ACI MCP SET (2008) Manual of Concrete Practice

ASTM INTERNATIONAL (ASTM)

ASTM A 185/A 185M (2007) Standard Specification for Steel
Welded Wire Reinforcement, Plain, for
Concrete

ASTM A 615/A 615M (2008b) Standard Specification for

Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

ASTM C 1064/C 1064M (2008) Standard Test Method for
Temperature of Freshly Mixed
Hydraulic-Cement Concrete

ASTM C 143/C 143M (2008) Standard Test Method for Slump of
Hydraulic-Cement Concrete

ASTM C 150 (2007) Standard Specification for Portland
Cement

ASTM C 171 (2007) Standard Specification for Sheet
Materials for Curing Concrete

ASTM C 172 (2008) Standard Practice for Sampling
Freshly Mixed Concrete

ASTM C 173/C 173M (2008) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Volumetric Method

ASTM C 231 (2008¢c) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

ASTM € 260 (2006) Standard Specification for
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

C

309

31/C 31M
33

39/C 39M
494/C 494M
618

685/C 685M
94/C 94M
989

1752

75

79K38541

Air-Entraining Admixtures for Concrete

(2007) Standard Specification for Liquid
Membrane-Forming Compounds for Curing
Concrete

(2008a) Standard Practice for Making and
Curing Concrete Test Specimens in the Field

(2007) Standard Specification for Concrete
Aggregates

(2005ele2) Standard Test Method for
Compressive Strength of Cylindrical
Concrete Specimens

(2008a) Standard Specification for
Chemical Admixtures for Concrete

(2008a) Standard Specification for Coal
Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete

(2007) Concrete Made by Volumetric
Batching and Continuous Mixing

(2007) Standard Specification for
Ready-Mixed Concrete

(2006) Standard Specification for Ground
Granulated Blast-Furnace Slag for Use in
Concrete and Mortars

(2004a; R 2008) Standard Specification for
Preformed Sponge Rubber Cork and Recycled
PVC Expansion

(2003) Standard Practice for Sampling
Aggregates

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 400

1.3

SYSTEM DESCRIPTION

(1963) Requirements for Water for Use in
Mixing or Curing Concrete

The Government retains the option to sample and test joint sealer, joint
filler material, waterstop, aggregates and concrete to determine compliance

with the specifications.

Provide facilities and labor as may be necessary

to assist the Government in procurement of representative test samples.
Obtain samples of aggregates at the point of batching in accordance with

ASTM D 75.

Sample concrete in accordance with ASTM C 172.

Determine slump

and air content in accordance with ASTM C 143/C 143M and ASTM C 2231,

respectively, when cylinders are molded.

Prepare, cure, and transport

compression test specimens in accordance with ASTM C 31/C 31M. ~Test
compression test specimens in accordance with ASTM C 39/C 39M. Take
samples for strength tests not less than once each shift in which concrete

is produced
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to be tested at 28 days (90 days if pozzolan is used) for acceptance, and
one will be tested at 7 days for information.

1.3.1 Strength

Acceptance test results are the average strengths of two specimens tested
at 28 days (90 days if pozzolan is used). The strength of the concrete ig
considered satisfactory so long as the average of three consecutive
acceptance test results equal or exceed the specified compressive strength,
f'c, and no individual acceptance test result falls below f'c by more than
500 psi.

1.3.2 Construction Tolerances

Apply a Class "C" finish to all surfaces except those specified to receive
a Class "D" finish. Apply a Class "D" finish to all post-construction
surfaces which will be permanently concealed. Surface requirements for the
classes of finish required are as gpecified in Part 4 of ACI MCP SET.

1.3.3 Concrete Mixture Proportions

Concrete mixture proportions are the responsibility of the Contractor.
Mixture proportions shall include the dry weights of cementitious

material (g); the nominal maximum size of the coarse aggregate; the specific
gravities, absorptions, and saturated surface-dry weights of fine and
coarse aggregates; the quantities, types, and names of admixtures; and
quantity of water per cubic yard of concrete. Provide materials included
in the mixture proportions of the same type and from the same source asc
will be used on the project. Specified compressive strength f'c shall be
3,000 psi at 28 days (90 days if pozzolan is used). The maximum nominal
size coarse aggregate is 3/4 inch, in accordance with ACI MCP SET Part 3.
The air content shall be between 4.5 and 7.5 percent with a slump between 2
and 5 inches. The maximum water cement ratio is 0.50

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. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Air-Entraining Admixture; G
Water-Reducing or Retarding Admixture; G
Curing Materials; G

Reinforcing Steel

Expansion Joint Filler Strips, Premolded

Manufacturer's literature from suppliers which demonstrates
compliance with applicable specifications for the above materials.

Conveying and Placing Concrete
Methods and equipment for transporting, handling, depositing,

and consolidating the concrete prior to the first concrete
placement.
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/

1.

PART 2

2.

2.

Formwork

Formwork design prior to the first concrete placement.

Forms

Installation Drawings
Ready-Mix Concrete; G
Mix Design Data; G
Air-Entraining Admixtures
Fly Ash

Steel Reinforcement; G
Accessories ‘
Curing Compound

Concrete

SD-06 Test Reports

Aggregates

Test reports for aggregates showing the material (s) meets the
quality and grading requirements of the specifications.

Concrete Mixture Proportions

The mixture proportions that will produce concrete of the
quality required, ten days prior to placement of concrete.
Applicable test reports to verify that the concrete mixture
proportions selected will produce concrete of the quality
specified.

Compressive Strength Testing
Slump

SD-07 Certificates

Cementitious Materials
Aggregates

Certificates of compliance stating that the material (s) meet the
quality and grading requirements of the specifications under which
it is furnished.

Bill of Lading

QUALITY ASSURANCE

Indicate specific locations of Steel Reinforcement Construction Joints
Contraction Joints on installation drawings and include, but not be limited
to, square feet of concrete placements, thicknesses and widths, plan
dimensions, and arrangement of cast-in-place concrete section.

PRODUCTS

MATERIALS
Cementitious Materials

Provide cementitious materials that conform to the appropriate
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specifications listed:

.1.1.1 Portland Cement

ASTM C 150, Type I, IA, ITI, IIA, III, ITIIA or V, , except that the
tricalcium aluminate of the Type IITI or IIIA cement shall be limited to 5
percent.

.1.1.2 Pozzolan

Provide pozzolan that conforms to ASTM C 618, Class C or F, including
requirements of Tables 1A and 2A.

1.2 Aggregates

Fine and coarse aggregates shall meet the quality and grading requirements
of ASTM C 33 Class Designations 4M or better "".

.1.3 Admixtures

Admixtures to be used, when required or approved, shall comply with the
appropriate specification listed. Retest chemical admixtures that have
been in storage at the project site, for longer than 6 months or that have
been subjected to freezing, at the expense of the Contractor at the request
of the Contracting Officer and will be rejected if test results are not
satisfactory. :

.1.3.1 Alr-Entraining Admixture

Provide air-entraining admixture that meets the requirements of ASTM C 260.

.1.3.2 Water-Reducing or Retarding Admixture

Provide water-reducing or retarding admixture meeting the requirements of
ASTM C 494/C 494M, Type A, B, or D.

1.4 Water

Use fresgh, clean, potable water for mixing and curing, free from injurious
amounts of oil, acid, salt, or alkali, except that unpotable water may be
used if it meets the requirements of COE CRD-C 400.

.1.5 Reinforcing Steel

Provide reinforcing bars conforming to the requirements of ASTM A 615/A 615M,
Grade 60. Welded steel wire fabric shall conform to the requirements of
ASTM A 185/A 185M. Details of reinforcement not shown shall be in
accordance with ACI MCP SET Part 3, Chapters 7 and 12.

1.6 Expansion Joint Filler Strips, Premolded

Expansion joint filler strips, premolded shall be sponge rubber conforming
to ASTM D 1752, Type I.

1.7 Formwork

The design and engineering of the formwork as well ag its construction,
will be the responsibility of the Contractor.
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2.

2.

2.

2

1.8 Form Coatings

Coat forms, for exposed surfaces, with a nonstaining form oil to be'applied
shortly before concrete is placed.

.1.9 Curing Materials

Provide curing materials conforming to the following requirements.

.1.9.1 Impervious Sheet Materials

Impervious sheet materials, ASTM C 171, type optional, except polyethylene
film, if used, shall be white opaque.

.1.9.2 Membrane-Forming Curing Compound

ASTM C 309, Type 1-D or 2, Class A or B.

.2 READY-MIX CONCRETE

a. Concrete shall be ready-mix concrete with mix design data
conforming to ACI MCP SET Part 2

b. Slump: 1 to 4 inch according to ASTM C 143/C 143M and ACI MCP SET
Part 1.

c¢. Portland Cement conforming to ASTM C 150, Type I.

d. Use one brand and type of cement for formed concrete having
exposed-to-view finished surfaces.

e. Air-Entraining Admixtures conforming to ASTM C 260.

f. Water-reducing admixtures, retarding admixtures, accelerating
admixtures, water-reducing and accelerating admixtures, and
water-reducing and retarding admixtures shall conform to

ASTM C 494/C 494M.

g. Fly Ash used as an admixture shall conform to ASTM C 618, Class C
or F with 4 percent maximum loss on ignition and 35 percent maximum
cement replacement by weight.
h. Ground granulated blast furnace slag used as an admixture shall
conform to ASTM C 989, Grade 120 with between 25 to 50 percent maximum
cement replacement by weight.

3 STEEL REINFORCEMENT

3.1 Deformed Steel Bars

Provide steel bars conforming to ASTM A 615/A 615M, Grade 60 ksi ACI MCP SET
Parts 2 and 3.

.3.2 Welded Wire Fabric

Provide welded wire fabric conforming to ASTM A 185/A 185M.
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2.4 FORMS

Forms shall be of wood, steel, or other approved material and conform to
ACTI MCP SET, Parts 2 and 3.

Provide form release conforming to ACI MCP SET, Part 4.
2.5 ACCESSORIES
2.5.1 Curing Compound
Provide curing compound conforming to ASTM C 309.
PART 3 EXECUTION
3.1 PREPARATION
3.1.1 General

Prepare construction joints to expose coarse aggregate. The surface shall
be clean, damp, and free of laitance. Construct ramps and walkways, as
necessary, to allow safe and expeditious access for concrete and workmen.
Remove snow, ice, standing or flowing water, loose particles, debris, and
foreign matter. Earth foundations shall be satisfactorily compacted.
Ensure spare vibrators are available. The entire preparation shall be
accepted by the Government prior to placing.

3.1.2 Embedded Items

Secure reinforcement in place after jointsg, anchors, and other embedded
items have been positioned. Arrange internal ties so that when the forms
are removed the metal part of the tie is not less than 2 inches from
concrete surfaces permanently exposed to view or exposed to water on the
finished structures. Embedded items shall be free of oil and other foreign
matters such as loose coatings or rust, paint, and scale. The embedding of
wood in concrete is permitted only when specifically authorized or

directed. All equipment needed to place, consolidate, protect, and cure
the concrete shall be at the placement site and in good operating condition.

3.1.3 Formwork Installation
Forms shall be properly aligned, adequately supported, and mortar-tight.
Provide smooth form surfaces, free from irregularities, dents, sags, or
holes when used for permanently exposed faces. Chamfer all exposed joints
and edges 3/4", unless otherwise indicated.

3.1.4 Production of Concrete

3.1.4.1 Ready-Mixed Concrete

Provide ready-mixed concrete conforming to ASTM C 94/C 94M except as
otherwise specified.

3.1.4.2 Concrete Made by Volumetric Batching and Continuous Mixing

Concrete made by volumetric batching and continuous mixing shall conform to
BSTM C 6B5/C 685M.
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3

.2 CONVEYING AND PLACING CONCRETE

Perform conveying and placing concrete in conformance with the following
requirements.

.2.1 General

Concrete placement is not permitted when weather conditions prevent proper
placement and consolidation without approval. When concrete is mixed
and/or transported by a truck mixer, deliver the concrete to the site of
the work completing the discharge within 1-1/2 hours or 45 minutes when the
placing temperature is 86 degrees F or greater unless a retarding admixture
is used. Convey concrete from the mixer to the forms as rapidly as
practicable by methods which prevent segregation or loss of ingredients.
Concrete shall be in place and consolidated within 15 minutes after
discharge from the mixer. Deposit concrete as close as possible to its
final position in the forms and regulate it so that it may be effectively
consolidated in horizontal layers 18 inches or less in thickness with a
minimum of lateral movement. Carry on the placement at such a rate that
the formation of cold joints will be prevented.

.2.2 Consolidation

Consolidate each layer of concrete by internal vibrating equipment.
Systematically accomplish internal vibration by inserting the vibrator
through the fresh concrete in the layer below at a uniform spacing over the
entire area of placement. The distance between insertions shall be
approximately 1.5 times the radius of action of the vibrator and overlay
the adjacent, just-vibrated area by approximately 4 inches. Ensure that
the vibrator penetrates rapidly to the bottom of the layer and at least 6
inches into the layer below, if such a layer exists. Hold vibrator
stationary until the concrete is consolidated and then withdraw it slowly
at the rate of about 3 inches per second.

.2.3 Cold-Weather Requirements

No concrete is to be mixed or placed when the ambient temperature is below
36 degrees F or if the ambient temperature is below 41 degrees F and
falling. Provide suitable covering and other means as approved for
maintaining the concrete at a temperature of at least 50 degrees F for not
less than 72 hours after placing and at a temperature above freezing for
the remainder of the curing period. Do not mix salt, chemicals, or other
foreign materials with the concrete to prevent freezing. Remove and
replace concrete damaged by freezing at the expense of the Contractor.

.2.4 Hot-Weather Requirements

When the rate of evaporation of surface moisture, as determined by use of
Figure 1 of ACI MCP SET Part 2, is expected to exceed 0.2 psf per hour,
provisions for windbreaks, shading, fog spraying, or covering with a
light-colored material shall be made in advance of placement, and such
protective measures taken as quickly as finishing operations will allow.

.3 FORM REMOVAL

Do not remove forms before 24 hours after concrete placement, except as
otherwise specifically authorized. Do not remove supporting forms and
shoring until the concrete has cured for at least 5 days. When conditions
require longer curing periods, forms shall remain in place.
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3.4 FINISHING
3.4.1 General

Do not finish or repair concrete when either the concrete or the ambient
temperature is below 50 degrees F.

3.4.2 Finishing Formed Surfaces

Remove all fins and loose materials , and surface defects including filling
of tie holes. Repair all honeycomb areas and other defects. Remove all
unsound concrete from areas to be repaired. Surface defects greater than
1/2 inch in diameter and holes left by removal of tie rods in all surfaces
not to receive additional concrete shall be reamed or chipped and filled
with dry-pack mortar. Brush-coat the prepared area with an approved epoxy
resin or latex bonding compound or with a neat cement grout after dampening
and filling with mortar or concrete. The cement used in mortar or concrete
for repairs to all surfaces permanently exposed to view shall be a blend of
portland cement and white cement so that the final color when cured is the
same as adjacent concrete.

3.4.3 Finishing Unformed Surfaces

Float finish all unformed surfaces, that are not to be covered by
additional concrete or backfill, to elevations shown, unless otherwise
specified. Surfaces to receive additional concrete or backfill shall be
brought to the elevations shown and left as a true and regular surface.
Slope exterior surfaces for drainage unless otherwise shown. Carefully
make joints with a jointing tool. Finish unformed surfaces to a tolerance
of 3/8 inch for a float finish and 5/16 inch for a trowel finish as
determined by a 10 foot straightedge placed on surfaces shown on the
drawings to be level or having a constant slope. Do not perform finishing
while there is excess moisture or bleeding water on the surface. No water
or cement is to be added to the surface during finishing.

3.4.3.1 Float Finish

Provide float finished surfaces, screeded and darbied or bullfloated to
eliminate the ridges and to fill in the voide left by the screed. 1In
addition, the darby or bullfloat shall £ill all surface voids and only
slightly embed the coarse aggregate below the surface of the fresh
concrete. When the water sheen disappears and the concrete supports a
person's weight without deep imprint, complete floating. Floating shall
embed large aggregates just beneath the surface, remove slight
imperfections, humps, and voids to produce a plane surface, compact the
concrete, and consolidate mortar at the surface.

3.4.3.2 Expansion and Contraction Joints

Make expansion and contraction joints in accordance with the details shown
or as otherwise specified. Unless otherwise shown, provide 1/2 inch thick
transverse expansion joints where new work abuts an existing concrete.
Provide expansion joints and contraction joints as indicated. cCut
contraction joints at a minimum of 1 inch(es) deep with a jointing tool
after the surface has been finished.
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3.5 CURING AND PROTECTION

Beginning immediately after placement, and continuing for at least 7 days,
except for concrete made with Type III cement, at least 3 days, cure and
protect all concrete from premature drying, extremes in temperature, rapid
temperature change, freezing, mechanical damage, and exposure to rain or
flowing water. Provide all materials and equipment needed for adequate
curing and protection at the site of the placement prior to the start of
concrete placement. Accomplish moisture preservation of moisture for
concrete surfaces not in contact with forms by one of the following methods:

a. Continuous sprjinkling or ponding.
b. Application of absorptive mats or fabrics kept continuously wet.
d. Application of impervious sheet material conforming to ASTM C 171.

e. Application of membrane-forming curing compound conforming to
ASTM C 309, Type 1-D, on surfaces permanently exposed to view.
Accomplish Type 2 on other surfaces in accordance with manufacturer's
instructions.

Accomplish the preservation of moisture for concrete surfaces placed
against wooden forms by keeping the forms continuously wet for 7 days ,
except for concrete made with Type III cement, for 3 days. If forms are
removed prior to end of the required curing period, use other curing
methods for the balance of the curing period. Do not perform protection
removal if the temperature of the air in contact with the cocrete may drop
more than 60 degrees F within a 24 hour period.

3.6 TESTS AND INSPECTIONS

3.6.1 General
The individuals who sample and test concrete, as required in this
specification, must have demonstrated a knowledge and ability to perform
the necessary test procedures equivalent to the ACI minimum guidelines for
certification of Concrete Field Testing Technicians, Grade I.

3.6.2 Inspection Details and Frequency of Testing

3.6.2.1 Preparations for Placing
Inspect foundation or construction joints, forms, and embedded items in
gsufficient time prior to each concrete placement by the Contractor to
certify that it is ready to receive concrete.

3.6.2.2 Air Content
Check air content at least once during each shift that concrete is placed
Obtain samples in accordance with ASTM C 172 and tested in accordance with
ASTM C 231.

3.6.2.3 Slump
Check slump once during each shift that concrete is produced . Obtain

samples in accordance with ASTM C 172 and tested in accordance with
ASTM C 143/C 143M.
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3.6.2.4 Congsolidation and Protection

Ensure that the concrete is properly consolidated, finished, protected, and
cured.

3.6.3 Action Required
3.6.3.1 Placing

Do not permit placing to begin until the availability of an adequate number
of acceptable vibrators, which are in working order and have competent
operators, has been verified. Do not continue placing if any pile is
inadequately consolidated.

3.6.3.2 Air Content

Whenever an air content test result is outside the specification limitg,
adjust the dosage of the air-entrainment admixture prior to delivery of
concrete to forms.

3.6.3.3 Slump

Whenever a slump test result is outside the specification limits, adjust
the batch weights of water and fine aggregate prior to delivery of concrete
to the forms. The adjustments are to be made so that the water-cement
ratio does not exceed that specified in the submitted concrete mixture
proportion.

3.6.4 Reports

Report the results of all tests and inspections conducted at the project
site informally at the end of each shift. Submit written reports weekly.
Deliver within 3 days after the end of each weekly reporting period.

3.7 FORM WORK
Form work shall conform to ACI MCP SET Parts 2 through 5.
3.7.1 Preparation of Form Surfaces

Forms shall be true to line and grade, mortar-tight, and sufficiently rigid
to prevent objectionable deformation under load. Form surfaces for
permanently exposed faces shall be smooth, free from irregularities, dents,
sags, or holes. Chamfer exposed joints and exposed edges. Arrange
internal ties so that when the forms are removed, the form ties are not
less than 2 inches from concrete surfaces permanently exposed to view or
exposed to water on the finished structure.

3.7.2 Form Coating

Coat forms, for exposed surfaces, with a nonstaining form release coating
applied shortly before concrete is placed. Forms for unexposed surfaces may
be wetted in lieu of coating immediately before the placing of concrete,
except that in freezing weather form release coating shall be used.
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3.8 STEEL REINFORCING

3.8.1 General
Reinforcement shall be free from loose, flaky rust and scale, and free from
oil, grease, or other coating which might destroy or reduce the
reinforcement's bond with the concrete.

3.8.2 Fabrication
Shop fabricate steel reinforcement in accordance with ACI MCP SET Parts 2
and 3. Shop details and bending shall be in accordance with ACI MCP SET
Parts 2 and 3.

3.8.3 Splicing
Perform splices in accordance with ACI MCP SET Parts 2 and 3.

3.8.4 Supports

Secure reinforcement in place by the use of metal or concrete supports,
spacers, or ties.

3.9 EMBEDDED ITEMS

Before placing concrete, take care to determine that all embedded items are
firmly and securely fastened in place. Provide embedded items free of oil
and other foreign matter, such as loose coatings of rust, paint and scale.
Embedding of wood in concrete is permitted only when specifically
authorized or directed.

3.10 BILL OF LADING

Bill of Lading for each ready-mix concrete delivery shall be in accordance
with ASTM C 94/C 94M.

3.11 FIELD TESTING
a. Provide samples and test concrete for quality control during
placement. Sampling of fresh concrete.for testing shall be in
accordance with ASTM C 172.
b. Test concrete for compressive strength at 7 and 28 days for each
design mix. Concrete test specimens shall conform to ASTM C 31/C 31M.

Perform Compressive strength testing conforming to ASTM C 39/C 39M.

c. Test Slump at the site of discharge for each design mix in
accordance with ASTM C 143/C 143M.

d. Test air content for air-entrained concrete in accordance with
ASTM C 231. Test concrete using lightweight or test extremely porous
aggegates in accordance with ASTM C 173/C 173M.

e. Determine temperature of concrete at time of placement in
accordance with ASTM C 1064/C 1064M.

-- End of Section --
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SECTION 05 12 00

STRUCTURAL STEEL
10/07

PART 1 GENERAL

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

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

ATSC 303 (2005) Code of Standard Practice for Steel
Buildings and Bridges

AISC 317 (1992; Reprint 1999) ASD Manual of Steel
Construction, Vol II: Connections

AISC 325 (2005) Manual of Steel Construction

ATSC 326 (2002) Detailing for Steel Construction

ATISC 348 (2000) Structural Jointe Using ASTM A325
or A490 Bolts

AISC 350 (2005) Load and Resistance Factor Design
(LRFD) Specification for Structural Steel
Buildings

ATISC 810 (1897) Erection Bracing of Low-Rise

Structural Steel Frames/Fisher and West

ATISC FCD (1995a) Quality Certification Program
Description
AMERICAN WELDING SOCIETY (AWS)
AWS A2 .4 : (2007) Standard Symbols for Welding,
Brazing and Nondestructive Examination
AWS D1.1/D1.1M (2008; Errata 2009) Structural Welding
Code - Steel
ASTM INTERNATIONAL (ASTM)
ASTM A 325 (2007a) Standard Specification for
- Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength
ASTM A 36/A 36M (2008) Standard Specification for Carbon
Structural Steel :
ASTM A 500/A 500M (2007) Standard Specification for

Cold-Formed Welded and Seamless Carbon
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Steel Structural Tubing in Rounds and
Shapes

ASTM A 514/A 514M (2005) Standard Specification for
High-Yield-Strength, Quenched and Tempered
Alloy Steel Plate, Suitable for Welding

ASTM A 563 (2007a) Standard Specification for Carbon
and Alloy Steel Nuts

ASTM A 992/A 992M (2006a) Standard Specification for
Structural Steel Shapes

ASTM C 1107/C 1107M (2008) Standard Specification for Packaged
Dry, Hydraulic-Cement Grout (Nonshrink)

ASTM C 827 (2001a; R 2005) Change in Height at Early
Ages of Cylindrical Specimens from
Cementitious Mixtures

ASTM F 1554 (2007a)Standard Specification for Anchor
Bolts, Steel, 36, 55, and 105-ksi Yield
Strength :

ASTM F 436 (2007a) Hardened Steel Washers

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 6 (7) Commercial Blast Cleaning

1.2 SYSTEM DESCRIPTION
Provide the structural steel system, including shop primer, complete and
ready for use. Structural steel systems including design, materials,
installation, workmanship, fabrication, assembly, erection, inspection,
quality control, and testing shall be provided in accordance with AISC 325
except as modified in this contract.

1.3 MODIFICATIONS TO REFERENCES

Conform to AISC 350, AISC 303, AISC 348, and AISC 325, except as modified
in this section.

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. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Erection Plan, including description of temporary supports; G

Fabrication drawings including description of connections; G

SD-03 Product Data
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1.

Shop primer
Welding electrodes and rods

Non-Shrink Grout

SD-06 Test Reports
Bolts, nuts, and washers
Supply the certified manufacturer's mill reports which clearly
show the applicable ASTM mechanical and chemical requirements
together with the actual test results for the supplied fasteners.
8D-07 Certificates
Steel; G
Bolts, nuts, and washers
AISC Quality Certification
Welding procedures and qualifications

5 ATISC QUALITY CERTIFICATION

Work shall be fabricated in an AISC certified Category Std fabrication
plant.

.6 QUALITY ASSURANCE

.6.1 Drawing Requirements

Submit fabrication drawings for approval prior to fabrication. Prepare in
accordance with AISC 326, AISC 325 and AISC 317. Fabrication drawings
shall not be reproductions of contract drawings. Include complete
information for the fabrication and erection of the structure's components,
including the location, type, and size of bolts, welds, member sizes and
lengths, connection details, blocks, copes, and cuts. Use AWS A2 4
standard welding symbols. Shoring and temporary bracing shall be designed
and sealed by a registered professional engineer and submitted for record
purposes, with calculations, as part of the drawings. Member substitutions
of details shown on the contract drawings shall be clearly highlighted on
the fabrication drawings. Explain the reasons for any deviations from the
contract drawings.

.6.2 Certifications

.6.2.1 Erection Plan

Submit for record purposes. Indicate the sequence of erection, temporary
shoring and bracing, and a detailed sequence of welding, including each
welding procedure required.

.6.2.2 Welding Procedures and Qualifications

Prior to welding, submit certification for each welder stating the type of
welding and positions qualified for, the code and procedure qualified
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under, date qualified, and the firm and individual certifying the
gqualification tests. If the qualification date of the welding operator is
more than one-year old, the welding operator's qualification certificate
shall be accompanied by a current certificate by the welder attesting to
the fact that he has been engaged in welding since the date of
certification, with no break in welding service greater than 6 months.
Conform to all requirements specified in AWS D1.1/D1.1M.

PART 2 PRODUCTS

2.1 STEEL

2.1.1 Structural Steel
ASTM A 36/A 36M.

2.1.2 Structural Shapes for Use in Building Framing

Wide flange shapes, ASTM A 9392/A 992M.
All other structural shapes, ASTM A 36/A 36M

2.1.3  Structural Steel Tubing
ASTM A 500/A 500M, Grade B or C.
2.2 BOLTS, NUTS, AND WASHERS
Provide the following unless indicated otherwise.
2.2.1 Structural Steel
2.2.1.1 Bolts
ASTM A 325, Type 1. The bolt heads and the nuts of the supplied fasteners
must be marked with the manufacturer's identification mark, the strength
grade and type specified by ASTM specifications.
2.2.1.2 Nuts
ASTM A 563, Grade and Style for applicable ASTM bolt standard recommended.
2.2.1.3 Washers
ASTM F 436.
2.2.2 Foundation Anchorage
2.2.2.1 Anchor Bolts
ASTM F 1554 Grade 55.
2.2.2.2 Anchor Nuts
ASTM A 563, Grade A, heavy hex style.
2.2.2.3 Anchor Washers

ASTM F 436.
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2.3 STRUCTURAL STEEL ACCESSORIES

2.3.1 Welding Electrodes and Rods
AWS D1.1/D1.1M.

2.3.2 Non-Shrink Grout

ASTM C 1107/C 1107M, with no ASTM C 827 shrinkage. Grout shall be
nonmetallic.

2.4 SHOP PRIMER

Per Section 09 S0 00.00 98 PAINTING AND COATING.

2.5 FABRICATION

2.5.1 Markings
Prior to erection, members shall be identified by a painted erection mark.
Connecting parts assembled in the shop for reaming holes in field
connections shall be match marked with scratch and notch marks. Do not
locate erection markings on areas to be welded . Do not locate match
markings in areas that will decrease member strength or cause stress
concentrations.

2.5.2 Shop Primer

2.5.2.1 Cleaning
S55PC SP 6.

PART 3 EXECUTION

3.1 FABRICATION
Fabrication shall be in accordance with the applicable provisions of
AISC 325. Fabrication and assembly shall be done in the shop to the
greatest extent possible.
Structural steelwork, except surfaces of steel to be field welded, ghall be
prepared for painting in accordance with endorsement "P" of AISC FCD and
primed with the specified paint.
Shop splices of members between field gplices will be permitted only where
indicated on the Contract Drawings. Splices not indicated require the
approval of the Contracting Officer.

3.2 ERECTION

b. The erection plan shall conform to AISC 303 and the structure
shall be erected in accordance withAISC 810.

After final positioning of steel members, provide full bearing under base

plates and bearing plates using nonshrink grout. Place nonshrink grout in
accordance with the manufacturer's instructions.
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3.2.1 STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will minimize deterioration.

3.3 CONNECTIONS

Except as modified in this section, connections not detailed shall be
designed in accordance with AISC 350. Build connections into existing
work. Do not tighten anchor bolts set in concrete with impact torque
wrenches. Punch, subpunch and ream, or drill bolt holes perpendicular to
the surface of the member. Holes shall not be cut or enlarged by burning.
Bolts, nuts, and washers shall be clean of dirt and rust, and lubricated
immediately prior to installation.

3.3.1 High-Strength Bolts
ASTM A 325 bolts shall be fully tensioned to 70 percent of their minimum
tensile strength. Direct tension indicator tightening, or installation of
alternate design fasteners, shall be the only acceptable tightening
methods. Bolts shall be installed in connection holes and initially
brought to a snug tight fit. After the initial tightening procedure, bolts
shall then be fully tensioned, progressing from the most rigid part of a
connection to the free edges.

3.4 GAS CUTTING

Use of gas-cutting torch in the field for correcting fabrication errors
will be permitted only after approval has been obtained from the
Contracting Officers.

3.5 WELDING
AWS D1.1/D1.1M, except use only shielded metal arc welding and low hydrogen
electrodes for ASTM A 514/A 514M steel. Grind exposed welds smooth as
indicated. Provide AWS D1.1/D1.1M qualified welders, welding operators,
and tackers.
The Contractor shall develop and submit the Welding Procedure
Specifications (WPS) for all welding, including welding done using
prequalified procedures. Prequalified procedures may be submitted for
information only; however, procedures that are not prequalified shall be
submitted for approval.

3.5.1 Removal of Temporary Welds, Run-Off Plates, and Backing Strips
Remove only from finished areas.

3.6 SHOP PRIMER REPATIR
Per Section 09 90 00.00 98 PAINTING AND COATING.

3.6.1 Field Priming
Per Section 09 90 00.00 98 PAINTING AND COATING.

3.7 FIELD QUALITY CONTROL

Perform field tests, and provide labor, equipment, and incidentals required
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for testing, except that electric power for field tests will be furnished
as set forth in Division 1. The Contracting Officer shall be notified in
writing of defective welds, bolts, nuts, and washers within 7 working days
of the date of weld inspection.

3.7.1 Welds
03.7.1.1 Visual Inspection

AWS D1.1/D1.1M. Furnish the services of AWS-certified welding inspectors
for fabrication and erection inspection and testing and verification
inspections. Welding inspectors shall visually inspect and mark welds,
including fillet weld end returns.

3.7.2 High-Strength Bolts
3.7.2.1 Testing Bolt, Nut, and Washer Assemblies

Test a minimum of 3 bolt, nut, and washer assemblies from each mill
certificate batch in a tension measuring device at the job site prior to
the beginning of bolting start-up. Demonstrate that the bolts and nuts,
when used together, can develop tension not less than the provisions
specified in AISC 348, Table 4, depending on bolt size and grade. The bolt
tension shall be developed by tightening the nut. A representative of the
manufacturer or supplier shall be present to ensure that the fasteners are
properly used, and to demonstrate that the fastener assemblies supplied
satisfy the gpecified requirements.

3.7.2.2 Inspection

Inspection procedures shall be in accordance with AISC 348, Section 9.
Confirm and report to the Contracting Officer that the materials meet the
project specification and that they are properly stored. Confirm that the
faying surfaces have been properly prepared before the connections are
assembled. Observe the specified job site testing and calibration, and
confirm that the procedure to be used provides the required tension.
Monitor the work to ensure the testing procedures are routinely followed on
jointgs that are gpecified to be fully tensioned.

Inspection by the Government will include proper preparation, size, gaging
location, and acceptability of welds; identification marking; operation and
current characteristics of welding sets in use; and calibration of torque
wrenches for high-strength bolts.

The Contractor shall inspect proper preparation, size, gaging location, and
acceptability of welds; identification marking; operation and current
characteristics of welding sets in use; and calibration of torque wrenches
for high-strength bolts.

Ingpection of high-strength bolted connections by the Government will be
performed in accordance with AISC 317.

The Contractor shall inspect high-strength bolted connections in accordance
with ATSC 317.

3.7.2.3 Testing

The Government has the option to perform nondestructive tests on 5 percent
of the installed bolts to wverify compliance with pre-load bolt tension
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requirements. The nondestructive testing will be done in-place using an
ultrasonic measuring device or any other device capable of determining
in-place pre-load bolt tension. The test locations shall be selected by
the Contracting Officer. If more than 10 percent of the bolts tested
contain defects identified by testing, then all bolts used from the batch
from which the tested bolts were taken, shall be tested. Retest new bolts
after installation.

-- End of Section --
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SECTION 09 90 00.00 98

PAINTING AND COATING
02/07

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)
NASA-STD-5008 (Rev A, 2004) Protective Coating of Carbon
Steel, Stainless Steel, and Aluminum on
Launch Structures, Facilities, and Ground

Support Equipment

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 1 (1982; E 2004) Solvent Cleaning
SSPC 8P 2 (1982; E 2004) Hand Tool Cleaning
SSPC SP 3 (2004; E 2004) Power Tool Cleaning

1.2 SUBMITTALS

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

SD-01 Preconstruction Submittals

Material Safety Data Sheets shall be submitted to the Contracting
Officer.

Manufacturer's Standard Color Charts shall be submitted for
architectural painting materials in accordance with the paragraph
entitled, "General," of this section.

SD-03 Product Data

Manufacturer's catalog data shall be submitted for the following
items including designated name, formula or specification number,
manufacturer's instructions and name of manufacturer. Data shall
include detailed analysis of each coating material required, with
constituents measured as percentages of the total weight of
coating; and details of application, thinning, and average
coverage per gallon.

Inorganic Zinc Coating
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SD-08 Manufacturer's Instructions

Manufacturer's Instructions shall be submitted for architectural
coatings in accordance with paragraph entitled, "General," of this
section.

1.3 DELIVERY, HANDLING AND STORAGE

Materials shall be delivered in their original, unbroken containers bearing
the manufacturer's name and product identification.

All paint materials, thinners, and cleaners shall be stored in tightly
closed containers in a covered, well-ventilated area where they will not be
exposed to excessive heat, sparks, flame, or direct sunlight. Water-based
materials shall be protected against freezing.

Material Safety Data Sheets shall be submitted to the contracting officer.
1.4 CONTRACTOR PERSONNEL QUALIFICATION

Personnel assigned to the work shall be certified by the Contractor to have
had adequate previous experience in the successful application of paints
and coatings similar to those specified.

1.5 WARRANTY

Contractor shall guarantee all work against defects in labor and material
for a period of one year.

PART 2 PRODUCTS
2.1 GENERAL

All coatings, thinners, cleaners, surface preparation and ingpection
procedures for metal substrates shall comply with NASA-STD-5002. In the
event of a conflict between this section and the referenced NASA standard,
the referenced standard shall govern.

Manufacturer's Standard Color Charts shall be submitted for architectural
painting Materials showing manufacturer's recommended finish colors. For
interior walleg, doors and frames, intent is to match existing colors and
sheens. Field verify colors and sheens and submit samples for approval.

Manufacturer's Instructions shall be submitted for architectural coatings
showing printed instructions covering thinning, mixing, handling, and

applying.
2.2 EXTERIOR PRODUCTS AND SCHEDULE

Item: Unfinished Exterior Ferrous Metals

Zone of exposure per NASA-STD-5008: Zone 4a
System: Inorganic zinc, solvent based.

Coats: One coat with minimum dry film thickness (DFT) of 4.0 mils and
maximum DFT of 6.0 mils.

Finish Coat Sheen: Not applicable.
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Specific Products: Refer to NASA-STD-5008, Appendix A, Approved Products
List for Inorganic Zinc Coatings.

PART 3 EXECUTION
3.1 GENERAL

Manufacturer's recommendations for surface preparation, thinning, mixing,
handling, and applying his product shall be considered a part of this
specification. In case of conflict between the manufacturer's
recommendations, the requirements of this specification, and the referenced
standard NASA-STD-5008, the latter shall take precedence.

3.2 PROTECTION

Contractor shall remove and reinstall, or provide acceptable protection
for, all hardware, accessories, lighting and electrical components,
factory-finished materials, plumbing fixtures and fittings, and any other
materials that may become splattered or damaged by the painting work. "WET
PAINT" signs shall be posted to indicate newly painted surfaces.

Every precaution shall be taken to prevent damage to adjacent buildings,
shrubs and motor vehicles. Shrubs shall be cut back to from structures to
be painted. Roping, barricading or covering to preclude damage to personal
and real property during surface preparation and painting shall be the
Contractor's responsibility. When spray painting, the Contractor must give
24 hours advance warning, coordinated with the Contracting Officer or his
representative, and post signs to ensure parking arrangements can be made.
Repairs to damaged surfaces shall be effected at no additional cost to the
Government.

3.3 SURFACE PREPARATION

3.3.1 General Surface Preparation
All surfaces shall be clean, dry, and free from contaminants and foreign
matter. Mildew and chalking shall be removed and the surface thoroughly
sterilized. All chipped, peeling, or blistered paint shall be removed and
the surface spot-primed. Hard, glossy surfaces shall be dulled and
roughened to ensure proper adhesion.

3.3.2 Metal Surfaces
Cleaning and degreasing shall be in accordance with SSPC SP 1, Solvent
Cleaning. All heavy rust and loose mill scale shall be removed from steel
in accordance with SSPC SP 2, Hand Tool Cleaning and SSPC SP 3, Power Tool
Cleaning.
Abrasive blasting shall be in accordance with NASA-STD-5008.

3.4 MIXING AND APPLICATION

3.4.1 General
All painting shall be accomplished in accordance with the painting schedule.
No exterior painting shall be allowed in rainy weather or when rain is

imminent. No paints or coatings shall be applied when the temperature or
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humidity is outside the limits recommended by the manufacturer.

Paints and coatings shall be applied by brush, roller, or airless spray.
Each coat of material applied shall be free from runs, sags, bubbles, and
foreign contaminants; variations in color, gloss and texture; dry
overspray, brush, and roller marks; holidays (missed areas); or other
evidence of poor application.

All paints and coatings shall be thoroughly worked into corners and
crevices.

All newly painted surfaces shall be adequately protected from damage .
3.4.2 Procedures
Coatings shall be applied as follows:
a. Material shall be thoroughly stirred to produce a uniform mixture.
b. Material shall be thinned for workability and improved spray
characteristics, but only according to the manufacturer's

instructions.

¢. Each coat shall be applied uniformly at the minimum wet-film
thickness specified by the manufacturer.

d. Special attention shall be given when coating sharp edges,
corners, and crevices to ensure complete coverage.

e. Finish coats shall show good hiding characteristice and uniform
appearance.

3.4.3 Exterior Surfacesg
Item to be coated includes AHU and duct support structures.
Refer to Part 2 PRODUCTS paragraphs for Paint Schedule.

3.5 SPOT-PAINTING
Spot-painting to correct damaged surfaces will be allowed only when touchup
area blends into the surrounding finish. Otherwise, the entire area shall
be recoated. Touchup shall be accomplished using the same method of
application as was used to apply the original material.

3.6 ACCEPTANCE PROVISIONS

3.6.1 Inspection
Contractor shall provide for inspection of his work to ensure that the
requirements of this section have been fulfilled. Refer to NASA-STD-5008,
Section 5 Quality Assurance Provisions, for NACE inspection requirements
and procedures for metal substrates.

3.6.2 Cleanup
Contractor shall be responsible for removal of all paint or coating

splatter and spills from floors, adjacent wallg, hardware, and all other
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finished surfaces.

Contractor shall leave the work area clean and free from all rubbish and
accumulated material left from his work.

-- End of Section --
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SECTION 23 03 00.00 20

BASIC MECHANICAL MATERIALS AND METHODS
01/07

PART 1 GENERAL

1.

1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM B 117 (2007a) Standing Practice for Operating
Salt Spray (Fog) Apparatus

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 _ (2007; Errata 2007; INT 2008) National
Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (2007; Errata 2008) Standard for Motors
and Generators

NEMA MG 10 (2001; R 2007) Energy Management Guide for
Selection and Use of Fixed Frequency
Medium AC Squirrel-Cage Polyphase
Induction Motors

NEMA MG 11 (1977; R 2007) Energy Management Guide for
Selection and Use of Single Phase Motors

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2007; AMD 1 2008) National Electrical
Code - 2008 Edition

.2 RELATED REQUIREMENTS

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.

.3 QUALITY ASSURANCE

.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
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ghall 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, addresg, model number, and serial number securely affixed in a
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
adminigtrative 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.
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1.5 ELECTRICAL INSTALLATION REQUIREMENTS

Electrical installations shall conform to IEEE C2, NFPA 70, and
requirements specified herein.

1.5.1 New Work

Provide electrical components of mechanical equipment, such as motors,
motor starters, control or push-button stations, float or pressure
switches, solenoid valves, integral disconnects, and other devices
functioning to control mechanical equipment, as well as control wiring and
conduit for circuits rated 100 volts or less, to conform with the
requirements of the section covering the mechanical equipment. Extended
voltage range motors shall not be permitted. The interconnecting power
wiring and conduit, control wiring rated 120 volts (nominal) and conduit,
and the electrical power circuits shall be provided under Division 26,
except internal wiring for components of package equipment shall be
provided as an integral part of the equipment. When motors and equipment
furnished are larger than sizes indicated, provide any required changes to
the electrical service as may be necessary and related work as a part of
the work for the section specifying that motor or equipment.

1.5.2 Modifications to Existing Systems

Where existing mechanical systems and motor-operated equipment require
modifications, provide electrical components under Division 26.

1.5.3 High Efficiency Motors
1.5.3.1 High Efficiency Single-Phase Motors

Unless otherwise specified, single-phase fractional-horsepower
alternating-current motors shall be high efficiency types corresponding to
the applications listed in NEMA MG 11.

1.5.3.2 High Efficiency Polyphase Motors

Unless otherwise specified, polyphase motors shall be selected based on
high efficiency characteristics relative to the applications as listed in
NEMA MG 10. Additionally, polyphase squirrel-cage medium induction motors
with continuous ratings shall meet or exceed energy efficient ratings in
accordance with Table 12-6C of NEMA MG 1.

1.5.4 Three-Phase Motor Protection

Provide controllers for motors rated one one horsepower and larger with
electronic phase-voltage monitors designed to protect motors from
phase-loss, undervoltage, and overvoltage. Provide protection for motors
from immediate restart by a time adjustable restart relay. '

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 shall be trained
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in operating theory as well as practical operation and maintenance work.

Instruction shall be given 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

Tnstall 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, unless specified
otherwise in the individual Section. 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 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 minimum
dry film thickness of 0.3 mil, one coat of primer applied to a
minimum 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 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.

-- End of Section --
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SECTION 23 05 15

COMMON PIPING FOR HVAC
02/09

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 (2005) Manual of Steel Construction

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8/A5.8M (2004; Errata 2004) Specification for
Filler Metals for Brazing and Braze Welding

AWS WHB-2.9 (2004) Welding Handbook; Volume Two -
Welding Processes

ASME INTERNATIONAL (ASME)
ASME A112.19.2 (2008) Standard for Vitreous China

Plumbing Fixtures and Hydraulic
Requirements for Water Closets and Urinals

o
3
&
3]
¥
A
o
-1

(2005) Standard for Gray Iron Threaded
Fittings; Classes 125 and 250

ASME B16.22 (2001; R 2005) Standard for Wrought Copper
and Copper Alloy Solder Joint Pressure
Fittings

ASME B16.25 (2007) Standard for Buttwelding Ends

ASME B18.26 (2006) Standard for Cast Copper Alloy

Fittings for Flared Copper Tubes

ASME B16.3 (2006) Malleable Iron Threaded Fittings,
Classes 150 and 300

ASME R16.39 (1998; R 2006) Standard for Malleable Iron
Threaded Pipe Unions; Classes 150, 250,
and 300

ASME B16.5 (2003) Standard for Pipe Flanges and

Flanged Fittings: NPS 1/2 Through NPS 24

ASME .9 (2007) Standard for Factory-Made Wrought
Steel Buttwelding Fittings
ASME B31.3 (2008) Process Piping
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ASME B40.100 (2005) Pressure Gauges and Gauge
Attachments
ASME BPVC SEC IX (2007; Addenda 2008) Boiler and Pressure

Vessel Code; Section IX, Welding and
Brazing Qualifications

ASTM INTERNATIONAL (ASTM)

ASTM A 126 (2004) Standard Specification for Gray
Iron Castings for Valves, Flanges, and
Pipe Fittings

ASTM A 197/A 197M (2000; R 2006) Standard Specification for
Cupola Malleable Iron

ASTM A 234/A 234M (2007) Standard Specification for Piping
Fittings of Wrought Carbon Steel and Alloy
Steel for Moderate and High Temperature

Service

ASTM A 276 (2008a) Standard Specification for
Stainless Steel Bars and Shapes

ASTM A 307 (2007b) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

ASTM A 53/A 53M (2007) Standard Specification for Pipe,

Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

ASTM A 563 (2007a) Standard Specification for Carbon
and Alloy Steel Nuts

ASTM A 6/ 6M (2008a) Standard Specification for General
Requirements for Rolled Structural Steel
Bars, Plates, Shapes, and Sheet Piling

ASTM B 117 (2007a) Standing Practice for Operating
Salt Spray (Fog) Apparatus

ASTM B 32 (2008) Standard Specification for Solder
Metal

ASTM B 62 (2002) Standard Specification for
Composition Bronze or Ounce Metal Castings

ASTM B 88 (2003) Standard Specification for Seamless
Copper Water Tube

ASTM C 109/C 109M (2008) Standard Test Method for
Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or (50-mm) Cube
Specimens)

ASTM C 404 (2007) Standard Specification for

Aggregates for Masonry Grout
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ASTM C 478 (2008) Standard Specification for Grout

for Masonry

BSTM C 553 (2008) Standard Specification for Mineral
Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications

ASTM C 67 (2008) Standard Test Methods for Sampling
and Testing Brick and Structural Clay Tile

ASTM C 920 (2008) Standard Specification for
Elastomeric Joint Sealants

ASTM E 1 (2007) Standard Specification for ASTM
Liquid-in-Glass Thermometers

ASTM E 814 (2008b) Standard Test Method for Fire
Tests of Through-Penetration Fire Stops

ASTM F 104 (2003) Standard Clagsification 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-58 (2002) Standard for Pipe Hangers and
Supports - Materials, Design and
Manufacture

MSS SP-67 (2002a; R 2004) Standard for Butterfly
Valves

MSS 8P-69 (2003; R 2004) Standard for Pipe Hangers
and Supports - Selection and Application

MS8 SPp-70 (2006) Standard for Cast Iron Gate Valves,
Flanged and Threaded Ends

MSS SP-71 (2005) Standard for Gray Iron Swing Check
Valves, Flanged and Threaded Ends

M8§ &gp-72 (1999) Standard for Ball Valves with
Flanged or Butt-Welding Ends for General
Service

MSS SP-R5 (2002) Standard for Cast Iron Globe &

Angle Valves, Flanged and Threaded Ends
U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-C-18480 (Rev B; Notice 1) Coating Compound,
Bituminous, Solvent, Coal-Tar Base
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MIL-DTL-17813 (Rev G) Military Standard for Expansion
Joints, Pipe, Metallic Bellows

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-1922 (Rev A; Notice 1) Shield, Expansion
(Caulking Anchors, Single Lead)

CID A-A-1923 (Rev A; Notice 1) Shield, Expansion (Lag,
Machine and Externally Threaded Wedge Bolt
Anchors)

CID A-A-55614 (Bagic; Notice 1) Shield, Expansion

(Non-Drilling Expansion Anchors)

CID A-A-55615 (Basic; Notice 1) Shield, Expansion (Wood
Screw and Lag Bolt Self-Threading Anchors

FS A-A-1924 (1995, R 2001-Rev A) Standard for Shield,
Expansion; (Self Drilling Tubular
Expansion Shell Bolt Anchors)

FS A-A-1925 (Rev A; Notice 1) Shield, Expansion (Nail
Anchors)

UNDERWRITERS LABORATORIES (UL)

UL 1479 (2003; Rev thru Dec 2008) Standard for
Fire Tests of Through-Penetration Fire
Stops

1.2 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 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 5 units, similar to those proposed for use, that
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have been in successful service for a minimum period of 5 years. Include
in the 1list 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 draw1ngs
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.

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 construction
equipment to be used.

SD-02 Shop Drawings

Submit the following for pipes, valves and specialties showing
conformance w1th the referenced standards contained within this
section.

Record Drawings
Connection Diagrams
Coordination Drawings
Fabrication Drawings

Submit Installation Drawings 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

Piping Specialties
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Valves
Miscellaneous Materials
Supporting Elements

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.

Pipe and Fittings
Piping Specialties
Valves

SD-06 Test Reports

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

Hydrostatic Tests

Air Tests

Valve-Operating Tests
Drainage Tests

Pneumatic Tests
Non-Destructive Electric Tests
System Operation Tests

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
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1.

1

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

4 QUALITY ASSURANCE

.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
gimilar 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.

.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
tests, can be shown.

.4.3 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.

.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.

.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.

.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." For Navy owned
property, references to the "owner" shall be interpreted to mean the
"Contracting Officer." For leased facilities, references to the "owner"
shall be interpreted to mean the "lessor." References to the "permit
holder" shall be interpreted to mean the "Contractor."
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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
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 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

2.1 PIPE AND FITTINGS

2.1.1 Type BCS, Black Carbon Steel

Pipe 1/8 through 12 inches shall be Schedule 40 black carbon steel,
conforming to ASTM A 53/A 53M.

Pipe 1/8 through 10 inches shall be Schedule 40 seamless or
electric-resistance welded black carbon steel, conforming to ASTM A 53/A 53M,
Type E, Grade B (electric-resistance welded) . Grade A should be used for
permissible field bending, in both cases.
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Pipe 12 through 24 inches shall be 0.375-inch wall seamlesgs black carbon
steel, conforming to ASTM A 53/A 53M, Type E, Grade B (electric-resistance
welded)

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 A 197/A 197M 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 A 234/A 2324M 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 Bl16.5, 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 B 88, Type L (hard-drawn for all horizontal and all exposed vertical
lines, annealed for concealed vertical lines).

Fittings 2 inches and under shall be 150-psigwsp wrought-copper solder
joint fittings conforming to ASME RB16.22.

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 R 32.
2.1.2.2 Type CPR-U, Copper Urider Ground

Provide Type K seamless copper tube piping, conforming to ASTM B 88.
Socket-joint fittings shall be wrought copper, conforming to ASME B1l6.22.
Fittings for connection to corporation cocks shall be cast bronze,
flared-type, conforming to ASME B16.26. Joints shall be brazed.

2.1.2.3 Type CPR-INS, Copper Under Ground Insulated

Provide insulated Type K seamless copper tube piping conforming to ASTM B 88.
Socket-joint fittings shall be wrought copper, conforming to ASME Bl16.22.
Joints shall be brazed.

Provide insulation not less than 2 inches thick, suitable for continuous
service temperatures of not less than 250 degrees F. Insulation shall be
factory-molded, closed-cell polyurethane foam of not less than 2.5 pounds
per cubic foot density. Insulation shall be waterproofed with an extruded
rigid Type II virgin polyvinylchloride, with minimum wall thickness of 60
mils through 4 inches outside diameter, 85 mils through 6.625 inches and
110 mils through 12.750 inches. Provide fitting covers fabricated from the
same materials and thickness as adjacent pipe covering according to the
manufacturer's directions.
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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 A 276 . 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

s
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 Flexible Pipe

Flexible pipe vibration and pipe-noise eliminators shall be constructed of
wire-reinforced, rubber-impregnated cloth and cord materials and shall be
flanged. Flanges shall be backed with ferrous-metal backing rings.
Service pressure-rating shall be minimum 1.5 times actual service. Surge
pressure shall be at 180 degrees F.

Flexible pipe vibration and pipe noise eliminators shall be constructed of
wire-reinforced chloroprene-impregnated cloth and cord materials and they
shall be flanged. Provide all flanges backed with ferrous-metal backing
rings. Nonmetallic exterior surfaces of the flexible pipe shall be coated
with an acid- and oxidation-resistant chlorosulphinated polyethylene.
Flexible pipe shall be rated for continuous duty at 130 psi and 250 degrees
F.

Unit pipe lengths, face-to-face, shall be not less than the following:
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2

INSIDE DIAMETER UNIT PIPE LENGTH
To 2-1/2 inches, inclusive 12 inches
3 to 4 inches, inclusive 18 inches
5 to 12 inches, inclusive 24 inches

.2.5 Flexible Metallic Pipe

Flexible pipe shall be the bellows-type with wire braid cover and designed,
constructed, and rated in accordance with the applicable requirements of
ASME B31.3.

Working pressure minimum rating shall be 50 psi at 300 degrees F.
Minimum burst pressure shall be four times working pressure at 300 degrees F.
Bellows material shall be AISI Type 316L corrosion-resistant steel. Braid

shall be AISI 300 serieg corrosion-resistant steel wire.

Flanged end connection rating and materials shall conform to specifications
for system primary-pressure rating.

.2.6 Metallic Expansion Joints

Expansion joints shall be metallic-bellows-type, conforming to MIL-DTL-17813.
Design and construct joints to absorb all of the movements of the pipe
sections in which installed, with no detrimental effect on pipe or
supporting structure.

Rate, design, and construct joints for pressures to 125 psig and
temperatures to 500 degrees F.

Joints shall have a designed bursting strength in excess of four times
their rated pressure.

Joints shall be capable of withstanding a hydrostatic test of 1.5 times
their rated pressure while held at their uncompressed length without
leakage or distortion that may adversely affect their life cycle.

Life expectancy shall be not less than 10,000 cycles.

Movement capability of each joint shall exceed calculated movement of
piping by 100 percent.

Bellows and internal sleeve material shall be AISI Type 304, 304L, or 321
corrosion-resistant steel.

End connections shall require no field preparation other than cleaning.
Flanges of flanged-end expansion joints shall conform to the same codes and
standard requirements as are applicable to companion flanges specified for

the given piping system at the indicated joint location.

Joints, 2-1/2 inches and smaller, shall have internal guides and limit
stops.
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Joints, 3 inches and larger, shall be provided with removable external
covers, internal sleeves, and purging connection. Sleeves shall be sized
to accommodate lateral clearance required, with minimum reduction of flow
area, and with oversized bellows where necessary. When a sleeve requires a
gasket as part of a locking arrangement, the gasket shall be provided by
the manufacturer. Joints without purging connection may be provided;
however, remove these from the line prior to, or not installed until,
cleaning operations are complete.

Each expansion joint shall have adjustable clamps or yokes provided at
quarter points, straddling the bellows. Overall joint length shall be set
by the manufacturer to maintain joints in manufacturer's recommended
position during installation.

Permanently and legibly mark each joint with the manufacturer's name or
trademark and serial number; the size, series, or catalog number; bellows
material; and directional-flow arrow.

2.2.7 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 A 6/A 6M, 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.

2.2.8 Thermometers

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. Provide thermometers with nonferrous separable
wells. Provide lagging extension to accommodate insulation thickness.

2.2.9 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 B 62 . 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
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finished ends fitted to machined screen chamber surfaces to preclude bypass
flow. Strainer element material shall be AISI Type 304 corrosion-resistant
steel

2.3 VALVES
2.3.1 Ball and Butterfly Valves

Ball valves shall conform to MS8S SP-72 for Figure 1A, 1 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. 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. 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 wafer type
for mounting between specified flanges and shall be rated for 150-psig
shutoff and nonshock working pressure. Bodies shall be cast ferrous metal
conforming to ASTM A 126, Class B, and to ASME Bl16.1 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 B 62 bronze, and rated 125-psi
wsp. End connections shall be rated for specified service pressure.

2.3.3 Gate Valves (GAV)

Gate valves 2 inches and smaller shall conform to MS8S 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 riging 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

MES 5P-70 and to requirements specified herein. Valves shall be flanged,
with bronze trim and outside screw and yoke (0S&Y) construction. Make
packing of non-asbestos type materials.

2.3.4 Globe and Angle Valves (GLV-ANV)

Globe and angle valves 2 inches and smaller, shall be 125-pound, 125-psi
conforming to MSS $P-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.

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 A 126,
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 (0S&Y) type. Make packing of non-asbestos type
materials.

2.3.5 Standard Check Valves (SCV)

Standard check valves in sizes 2 inches and smaller shall be 125-psi swing
check conforming to MSS SP-71, except as otherwise specified. Provide 1lift
checks where indicated. Swing-check pins shall be nonferrous and suitably
hard for the service. Discs shall be composition type. Swing-check angle
of closure shall be manufacturer's standard unless a specific angle is
needed.

Check valves in sizes 2-1/2 inches and larger shall be cast iron, bronze
trim, swing type. Valve bodies shall be cast iron, conforming to ASTM A 126,
Class A. Valve ends shall be flanged in conformance with ASME B1l6.1.
Swing-check pin shall be AISI Type or approved equal corrosion-resistant
steel. Angle of closure shall be manufacturer's standard unless a specific
angle is needed. Valves shall have bolted and gasketed covers.

Provide check valves with positive-closure devices and valve ends shall be
flanged.

2.4 MISCELLANEQOUS 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 A 307, Grade B (bolts, for flanged joints in piping systems where one
or both flanges are cast iron). Heavy hex-nuts shall conform to ASTM A 563.
Square-head bolts and nuts are not acceptable. Threads shall be
coarse-thread series.

2.4.3 Elastomer Calk

Polysulfide- or polyurethane-base elastomer calking material shall be
two-component type, conforming to ASTM C 920.

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.
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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 Grout
Shrink-resistant grout shall be a premixed and packaged metallic-aggregate,
mortar-grouting compound conforming to ASTM C 404 and ASTM C 476.
Shrink-resistant grout shall be a combination of premeasured and packaged
epoxy polyamide or amine resins and selected aggregate mortar grouting
compound conforming to the following requirements:

Tensile strength 1,900 psi, minimum

Compressive strength ASTM C 109/C 109M 14,000 psi, minimum

Shrinkage, linear 0.00012 inch per inch, maximum

Water absorption ASTM C 67 0.1 percent, maximum

Bond strength to ‘1,000 psi, minimum steel in shear

: minimum

2.4.7 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. Tetrafluorcethylene 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 RB31.3, 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
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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, FS A-A-1924, FS 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 Structure Attachments
2.5.1.1 Anchor Devices, Concrete and Masonry

Anchor devices shall conform to CID A-A-1922, CID A-A-1923, FS A-A-1924,
FS 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
mechanical systems components.

2.5.1.2 Beam Clamps
Beam clamps shall be center-loading MSS SP-58 Type 20, 21, 28, 29 and 30.

When it is not possible to use center-loading beam clamps,
eccentric-loading beam clamps, MSS SP-58 Type 19 may be used for piping
sizes 2 inches and less. Where more than one rod is used per point of pipe
support, rod diameter shall be determined in accordance with referenced
standards.

2.5.1.3 C-Clamps
Do not use C-clamps.

2.5.2 Horizontal Pipe Attachments

2.5.2.1 Single Pipes
Support piping 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,
3, and/or 4 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,
44 through 46, and/or 49 pipe rolls shall be used.

MSS SpP-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
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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 be of commercially available, proprietary
design, rolled steel.

2.5.3 Vertical Pipe Attachments
Vertical pipe attachments ghall be MSS SP-58 Type 8.

Shop drawing data shall include complete fabrication and attachment details
of any spring supports.

2.5.4 Hanger Rode 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 S8P-69, and AWS WHR-2.9.

I

Submit Installation Drawings for pipes, valves and specialties. Drawings
shall include the manufacturer's design and construction calculations,
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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 piping shall be electrically
isolated from each other with dielectric couplings (or unions) for 2" and
smaller pipe, and flanged with gaskets for 2-1/2" and larger pipe, rated
for the service.

Make final connections to equipment with unions or 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
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.

Make piping systems butt weld joints with backing rings. Backing ring

materials shall be compatible with materials being joined. Joint
configuration shall conform to ASME B16.25.

3.2 VALVES

Provide valves in piping 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 piping 2-1/2

inches and larger shall be provided. Tap and fit shutoff wvalve 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.
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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.

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

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 SLEEVES

Provide sleeves where piping passes through roofs, masonry, concrete walls
and floors.

Sleeves passing through steel decks shall be continuously welded to the
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deck.

Sleeves that extend through floors, roofs, load bearing walls, and fire
barriers shall be continuous and fabricated from Schedule 40 steel pipe,
with welded anchor lugs. All other sleeves shall be formed by molded
linear polyethylene liners or similar materials that are removable.
Diameter of sleeves shall be large enough to accommodate pipe, insulation,
and jacketing without touching the sleeve and shall provide a minimum
3/8-inch clearance. Sleeve size must accommodate mechanical and thermal
motion of pipe to preclude transmission of vibration to walls and the
generation of noise.

Space between a pipe, bare or insulated, and the inside of a pipe sleeve or
a construction surface penetration shall be packed solid with a mineral
fiber conforming to ASTM C 553 Type V (flexible blanket), (to 1,000 degrees
F). Provide this packing wherever the piping passes through firewalls,
equipment room walls, floors, and ceilings connected to occupied spaces,
and other locations where sleeves or construction-surface penetrations
occur between occupied spaces. Where sleeves or construction surface
penetrations occur between conditioned and unconditioned spaces, the space
between a pipe, bare or insulated, and the inside of a pipe sleeve or
construction surface penetration shall be filled with an elastomer calk to
a depth of 1/2 inch. All surfaces to be calked shall be oil- and
grease-free.

Through-Penetration fire stop materials and methods shall be in accordance
with ASTM E 814 and UL 1479.

Exterior wall sleeves shall be calked watertight with lead and oakum or
mechanically expandable chloroprene inserts with mastic-sealed metal
components. )

3.5 UNDERGROUND PIPING INSTALLATION

Prior to being lowered into a trench, all piping shall be cleaned, visually
inspected for apparent defects, and tapped with a hammer to audibly detect
hidden defects.

Suspect cast-ferrous piping shall be further inspected by painting with
kerosene on external surfaces to reveal cracks.

Distinctly mark defective materials found using a road-traffic quality
yellow paint; promptly remove defective material from the site.

After conduit has been inspected, and not less than 48 hours prior to being
lowered into a trench, all external surfaces of cast ferrous conduit shall
be coated with a compatible bituminous coating for protection against
brackish ground water. Application shall be single coat, in accordance
with the manufacturer's instructions, to result in a dry-film thickness of
not less than 12 mils.

Excavations shall be dry and clear of extraneous materials when pipe is
being laid.

: Cutting of piping shall be by wheel cutters or other machines designed
! specifically for that purpose. Electric-arc and oxyacetylene cutting will
! not be permitted.

Laying of pipe shall begin at the low point of a system. When in final
acceptance position, it shall be true to the grades and alignment
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indicated, with unbroken continuity of invert. Blocking and wedging will
not be permitted.

Make changes in direction with long sweep fittings.

Necessary socket clamping, piers, bases, anchors, and thrust blocking shall
be provided. Protect rods, clamps, and bolting with a coating of bitumen.

Underground piping below supported or suspended slabs shall be supported
from the slab with a minimum of two supports per length of pipé. Protect
supports with a coating of bitumen.

On excavations that occur near and below building footings, the backfilling
material shall consist of 2,000-psi cured compressive-strength concrete
poured or pressure-grouted up to the level of the footing.

Vertical downspouts; soil, waste, and vent stacks; water rigers; and
similar work shall be properly supported on approved piers at the base and
provided with approved structural supports attached to building
construction.

3.6 DISINFECTION

Flush piping with potable water until visible grease, dirt and other
contaminants are removed (visual inspection).

3.7 OPERATION AND MAINTENANCE

Operation and Maintenance Manualsg 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.

3.8 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.

3.8.1 Factory Painting Systems

Manufacturer's standard factory painting systems may be provided subject to
certification that the factory painting system applied will 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, design the factory
painting system for the temperature service.

3.8.2 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
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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 minimum
dry film thickness of 0.3 mil, one coat of primer applied to a
minimum 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 betweenl20 and 400 degrees F shall receive

two coats of 400 degrees F heat-resisting enamel applied to a
total minimum thickness of 2 mils.

-- End of Section --
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SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC
11/08

PART 1 GENERAL

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

ACOUSTICAL SOCIETY OF AMERICA (ASA)

ASA S1.

Yoot

jod

(2004; Errata 2005) Specification for
Octave- Band and Fractional-Octave-Band
Analog and Digital Filters (ASA 65)

ASA 81.4 (1983; Amendment 1985; R 2006)
Specification for Sound Level Meters (ASA
47)
ATIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAI (AMCA)

AMCA 203 (1990) Field Performance Measurements of
Fan Systems

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE 62 .1 (2007; INT 2007; INT 2-15 2008; Errata
2008; Addenda a, b, e, £ and h 2008)
Ventilation for Acceptable Indoor Air
Quality
ASSOCIATED AIR BALANCE COUNCIL (AABC)

AABC MN-1 (2002) National Standards for Total System
Balance

AABC MN-4 (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 (2006) Procedural Standards for
Measurements and Assessment of Sound and
Vibration
NERE PROCEDURAL STANDARDS (2005) Procedural Standards for TAB

(Testing, Adjusting and Balancing)
Environmental Systems
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1.

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

SMACNA 1780 (2002; 3rd Ed) HVAC Systems - Testing,
Adjusting and Balancing
SMACNA 1858 (2004) HVAC Sound And Vibration Manual -
First Edition
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
40 CFR 82 Protection of Stratospheric Ozone

2 DEFINITIONS

a.

b.

AABC: Associated Air Balance Council.

COTR: Contracting Officer's Technical Representative.
DALT: Duct air leakage test

DALT'd: Duct air leakage tested

HVAC: Heating, ventilating, and air conditioning; or heating,
ventilating, and cooling.

NEBB: National Environmental Balancing Bureau

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."

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."

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.

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.

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.

Sound measurements terminology: Defined in AABC MN-1, NEBB MASV,
or SMACNA 1858 (TABB).

TAB: Testing, adjusting, and balancing (of HVAC systems).
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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.

g. 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 NEBB TABB
Term Term Term
TAB Standard National Standards Procedural Standards International
for for Standards for
Testing and Balancing Testing, Adjusting Environmental
Heating, Ventilating, and Balancing of Systemg Balance
and Air Conditioning Environmental Systems
Systems
TAB Specialist TAB Engineer TAB Supervisor TAB Supervisor
Systems Construction Phase Field Readiness Field
Readiness Inspection Check & Preliminary Readiness
Check Field Procedures. Check &
Prelim.
Field
Procedures

1.3 WORK DESCRIPTION

The work includes duct air leakage testing (DALT) and 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 new air handling units, 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. 2ll recommendations and suggested
practices contained in the TAB procedural standarde are considered
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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 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
SYSTEM. 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.
1.3.2 TAB SCHEMATIC DRAWINGS

Show the following information on TAB Schematic Drawings:

1. A unique number or mark for each piece of equipment.

2. Air quantities at points in existing ductwork as indicated.

3. Air quantities and temperatures in air handling unit schedules.

4. Water gquantities and temperatures in thermal energy transfer
equipment schedules.

5. Water quantities and heads in air handling unit schedules.

6. Water flow measurement fittings and balancing fittings.

The Testing, Adjusting, and Balancing (TAB) Specialist must review the
Contract Plang 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.

1.4 SUBMITTALS
Government approval is required for submittals with a "G" designation;

submittals not having a "G" designation are for information only. When
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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
Records of Existing Conditions; G
TAR Firm; G
Degignation of TAB team assistantg; G
Designation of TAB team engineer; Gor TAB Specialist; G
Designation of TAB team field leader; G
8D-02 Shop Drawings
TAB Schematic Drawings and Report Forms; G
SD-03 Prodﬁct 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 Prccedures; G

Proposed procedures for TAB, submitted with the TAB Schematic
Drawings and Report Forms.

Calibration; G
Systems Readiness Check; G
TAB Execution; G

SD-06 Test Reports
Design review report; G
TAB report for Season 1; G
TAB report for Season 2; G

SD-07 Certificates

TAR Firm; G
Independent TAB Agency and Personnel Qualifications; G
TAB Submittal and Work Schedule; G

Design review report; G
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Pre-field TAB engineering report; G
Advanced notice for Season 1 TAB field work; G
Prerequisite HVAC Work Check Out List For Season 1; G
Advanced notice for Season 2 TAB field work; G
Prerequisite HVAC Work Check Out List For Season 2; 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 are 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.
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1.

5.2 Tab Standard

Perform TAB in accordance with the requirements of the standard under which
the TAB Firm's qualifications are approved, i.e., AABC MN-1,

NERBB PROCEDURAL STANDARDS, or SMACNA 1780 unless otherwise specified
herein. All recommendations and suggested practices contained in the TAB
Standard are considered mandatory. Use the provigions of the TAB Standard,
including checkligtes, report forms, etc., as nearly as practical, to
satisfy the Contract reguirements. 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.

211 quality assurance provisions of the TAB Standard such as performance
guaranteeg are part of this contract. For gystems or system componentg not
covered in the TAB Standard, TAB procedures must be developed by the TAB
Specialist. Where new procedures, requirements, etc., applicable to the
Contract reguirements have been published or adopted by the body
responsible for the TAB Standaxd 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.

.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 0il Test
e. Thermcdynamic Performance Test

Heat Exchangers (General - Heating and Cooling Coils):
a. Thermodynamic Performance Test

HVAC Ducts:
a. Operational Test

Piping Systems:
a. Vibration Analysis
b. Infrared Thermography

Vaives:
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a. Hydrostatic Test
¢. 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 NEBRB or
the TABB and certified in all categories and functions where measurements
or performance are specified on the plans and specifications, including TAB
of environmental systems and the measuring of sound and vibration in
environmental systems.

Certification must be maintained for the entire duration of duties
specified herein. 1If, 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
certification prior to Contract completion and must be performed by an
approved successor.

These TAB services are to assist the prime Contractor in performing the
guality 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. 1If, 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
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approval signed and dated by the TAB Specialist when submitted to the
Government. Ensure that the location and details of ports, terminals,
connections, etc., necessary to perform TAB are identified on the
submittals.

1.5.5 Regponsibilities

The Contractor is responsible for ensuring compliance with the requirementsg
of this section. The following delineation of sgpecific 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 ig accomplished by a
group meeting the requirements gpecified in paragraph entitled
"TAB Pergonnel 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.

¢. HVAC documentation: Furnish one complete set of the following
HVAC-related documentation to the TAB agency:

(1) Contract drawings and gpecificationg
(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 gchedulegs: Ensure that the gchedule for
submittals and work required by thig 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 desgignated 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
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Contracting officer within 3 days after the deficiency is
encountered. 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) DALT field checks for all systems are completed.

(4) HVAC system filters are clean for both Season 1 and Season 2
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.

.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 gpecification section.

.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
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section. Verify the presence and location of permanently
installed test ports and other devices needed, including gauge
cocksg, thermometer wells, flow control devices, circuit setters,
balancing valvesg, and manual volume dampers.

d. Support regquired: 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 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 DALT preliminary notification: Monitor the completion
of the duct installation of each system and provide the necessary
written notification to the Contracting Officer.

f. Pre-field engineering report: Utilizing the following
HVAC-related documentation; contract drawings and specifications,
approved submittal data for eguipment, up-to-date revisions and
change orders; prepare this report.

g. Prerequigite HVAC work checklist: Ensure the Contractor gets a
copy of this checklist at the same time as the pre-field
engineering report is submitted.

i. Technical Assistance for TAB Work: Provide immediate technical
assistance to the TAB field team for the TAB work.

(1) TAB field visit: ‘At the midpoint of the Season 1 and Season 2
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.

(2} TAB field wisit: 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.

k. 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.

1. Design/Construction deficiencies: Within 3 working days after the
TAB Agency has encountered any degign or construction
deficiencieg, the TAB Supervisor mugt 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
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1.5.6

1.5.6.1

Submit:

are believed to adversely impact successful completion of TAB, the
TAB Agency must issue notice and request direction in the
notification submittal.

TAB Field Check: The TAB team supervisor must attend and
supervise Season 1 and Season 2 TAB field check.

TAR Team Field Leader

Field manager: Manage, in the field, the accomplishment of the
work specified in Part 3, "Execution."

Full time: Be present at the contract site when DALT field work
or TAB field work is being performed by the TAB team; ensure
day-to-day TAB team work accomplishments are in compliance with
this section.

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.

Test Reports

Certified TAB Reports

TAB Report for Season 1 and TAB Report for Season 2 in the

following manner:

a.

C.

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.

Temperatures: On each TAB report form reporting TAB work
accomplished on HVAC thermal 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.

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.

Static Pressure Profiles: Report static pressure profiles for air
duct systems including: AHU-1, AHU-2, AHU-5, AHU-6. Report
static pressure data for all supply, return, relief, exhaust and
outgide air ducts for the systems listed. Include the following
in the static pressure report data, in addition to AABC/NEBB/TABB
required data:

{1) Report supply fan, return fan, relief fan, and exhaust fan
inlet and discharge static pressures for new and existing fans in
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the systems involved in this project.

(2) Report static pressure drop across chilled water coilsg, and
hot water coils installed in unit cabinetry or the gystem 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, acoustic
silencers, moisture eliminatorg, air flow straighteners, air flow
measuring stations or other pressure drop producing specialty
items installed in unit cabinetry, or in the system ductwork.
Examples of these gpecialty items are smoke detectors, white sound
generators, RF shielding, wave guides, security bars, blast
valves, small pipes passing through ductwork, and duct mounted
humidifiers.

Do not report static pressure drop across duct fittings provided
for the sole purpose of conveying air, such as elbows,
transitions, offsets, plenums, manual dampers, and branch
takes-offsg.

(5) Report static pressure drop acrogg outgide 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.

e. Duct Traverses: Report duct traverses for main and branch main
supply, return, exhaust, relief and outside air ducts. Thisg
includes all ducts, including those which lack 7 1/2 duct
diameterg 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 ligting each ingtrument's
unigque 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 supervigor.

h. Performance Curves: The TAB Supervisor must include, in the TAR
Reports, factory fan curves for fans TAB'd on the job.

i. Calibration Curves: The TAB Supervisor must include, in the TAB
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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
specified TAB reports for approval. Conduct this TAB work in accordance
with the regquirements of this section.

1.7 SEQUENCING AND SCHEDULING
1.7.1 Projects with Phased Construction

This specification section is structured as though the HVAC construction,
and thereby the TAB work, will be completed in a single phase. When the
construction is completed in phases, the TAB work must be planned,
completed, and accepted for each construction phase.

1.7.1.1 Phasing of Work

This specification section is structured as though the HVAC construction,
and thereby the TAB work, is going to be completed in a single phase in
spite of the fact that there will be two seasons. All elements of the TAB
work are addressed on this premise. When a contract is to be completed in
construction phases, including the TAB work, the TAB work must be planned
for, completed and approved by the Contracting Officer with each phase. An
example of this case would be one contract that requires the rehabilitation
of the HVAC in each of several separated buildings. At the completion of
the final phase, compile all approved reports and submit as one document.

1.7.2 TAB Submittal and Work Schedule

Submit this schedule,and TAB Schematic Drawings, adapted for this
particular contract, to the Contracting Officer (CO) for review and
approval. Include with the submittal the planned calendar dates for each
submittal or work item. Resubmit an updated version for CO approval every
90 calendar days days. Compliance with the following schedule is the
Contractor's responsibility.

Qualify TAB Personnel: Within 45 calendar days after date of
contract award, submit TAB agency and personnel qualifications.

Pre-TAB Meeting: Within 30 calendar days after the date of
approval of the TAB agency and personnel, meet with the
Contracting Officer's TAB representative.

Design Review Report: Within 60 calendar days after the date of
the TAB agency personnel qualifications approval, submit design
review report.

Pre-Field TAB Engineering Report: Within 30 calendar days after

approval of the TAB agency Personnel Qualifications, submit the
Pre-Field TAB Engineering Report.
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Prerequisite HVAC Work Check Out Ligt For Season 1 and Advanced
Notice For Season 1 TAB Field Work: At a minimum of 115 calendar
days prior to CCD, submit Season 1 prerequisite HVAC work check
out list certified as complete, and submit advance notice of
commencement of Season 1 TAB field work.

Season 1 TAB Field Work: At a minimum of 90 calendar days prior
to CCD, and when the ambient temperature ig within Season 1
limits, accomplicgh Season 1 TAB field work.

Submit Season 1 TAB Report: Within 15 calendar days after
completion of Season 1 TAB field work, submit Season 1 TAB report.

Season 1 TAB Field Check: 30 calendar days after Season 1 TAB
report is approved by the Contracting Officer, conduct Season 1
field check.

Complete Season 1 TAB Work: Prior to CCD, complete all TAB work
except Season 2 TAB work.

Prerequisite HVAC Work Check Out List For Season 2 and Advanced
Notice For Season 2 TAB Field Work: Within 150 calendar days
after date of the commencement of the Season 1 TAB field work,
gubmit the Season 2 prerequisite HVAC work check out list
certified as complete and submit advance notice of commencement of
Season 2 TAB field work.

Season 2 TAB Field Work: Within 180 calendar days after date of
commencement of the Season 1 TAB field work and when the ambient
temperature ig within Season 2 limits, accomplish Season 2 TAB
field work.

Submit Season 2 TAB Report: Within 15 calendar days after
completion of Season 2 TAB field work, submit Season 2 TAB report.

Season 2 TAB Field Check: 30 calendar days after the Season 2 TAB
report is approved by the Contracting Officer, conduct Season 2
field check.

Complete Season 2 TAB Work: Within 15 calendar days after the
completion of Seagon 2 TAB field data check, complete all TAB work.

1.7.2.1 Design Review Report

Submit typed report describing omissions and deficiencies in the HVAC
system's design that would preclude the TAB team from accomplishing the
duct leakage testing work and the TAB work requirements of this gection.
Provide a complete explanation including supporting documentation detailing
the design deficiency. State that no deficiencies are evident if that is
the case.

.7.2.2 Pre-Field TAB Engineering Report

ot

Submit report containing the following information:
a. Step-by-step TAB procedure:

(1) Strategy: Describe the method of approach to the TAB field
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1.

work from start to finish. Include in this description a complete
methodology for accomplishing each seasonal TAR field work session.

(2) Air System Diagrams: Use the contract drawings and duct
fabrication drawings if available to provide air system diagrams
in the report showing the location of all terminal outlet supply,
return, exhaust and transfer registers, grilles and diffusers. Use
a key numbering system on the diagrams which identifies each
outlet contained in the outlet airflow report sheets. Show
intended locations of all traverses and static pressure readings.

(3) Procedural steps: Delineate fully the intended procedural
steps to be taken by the TAB field team to accomplish the required
TAB work of each air distribution system and each water
distribution system. Include intended procedural steps for TAB
work for subsystems and system components.

b. Pre-field data: Submit AABC or NEBB or SMACNA 1780 data report
forms with the following pre-field information filled in:

(1) Design data obtained from system drawings, specifications,
and approved submittals.

(2) Notations detailing additional data to be obtained from the
contract site by the TAB field team.

(3) Designate the actual data to be measured in the TAB field
work.

(4) Provide a list of the types of instruments, and the measuring
range of each, which are anticipated to be used for measuring in
the TAB field work. By means of a keying scheme, specify on each
TAB data report form submitted, which instruments will be used for
measuring each item of TAB data. If the selection of which
instrument to use, is to be made in the field, specify from which
instruments the choice will be made. Place the instrument key
number in the blank space where the measured data would be entered.

¢. Prerequisite HVAC work checkout list: Provide a list of
inspections and work items which are to be completed by the
Contractor. This list must be acted upon and completed by the
Contractor and then submitted and approved by the Contracting
Officer prior to the TAB team coming to the contract site.

At a minimum, a list of the applicable inspections and work items
listed in the NEBB PROCEDURAL STANDARDS, Section III, "Preliminary

. TAB Procedures" under paragraphs titled, "Air Distribution System
Inspection" and "Hydronic Distribution System Inspection" must be
provided for each separate system to be TAB'd.

8 WARRANTY

Furnish workmanship and performance warranty for the TAR system work
performed for a period not less than 1 years from the date of Covernment
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 or DALT workmanship, the corrective repair or
replacement of the defective materials and correction of the defective
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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 1 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)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 listed HVAC systems to the state of operation
indicated on and specified in the contract design documents. That is,
comply with the the requirements of AABC MN-1 and AABC MN-4,

NEBE PROCEDURAL STANDARDS, NERB 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 listed HVAC systems to the state of operation
indicated on and specified in the contract design documents. Conduct TAB
work, including measurement accuracy, and sound measurement work in
conformance with the AARC 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. The only
water flow and air flow reporting which can be deferred until the Season 2
is that data which would be affected in terms of accuracy due to outside
ambient conditions.

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.
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3.3.3 TAB Air Distribution Systems
3.3.3.1 Units With Coils

Report heating and cooling performance capacity tests for hot water,
chilled water, DX and steam 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 with capacities greater than 7.5 tons (90,000 Btu)
cooling, such as factory manufactured units, central built-up
units and rooftop units, conduct capacity tests in accordance with
ARABC MN-4, procedure 3.5, "Coll 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 3.5-5,
"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.).

b. For units with capacities of 7.5 tons (90,000 Btu) or less, such
as fan coil units, duct mounted reheat coils associated with VAV
terminal units, and unitary units, such as through-the-wall heat
pumps:

Determine the apparent coil capacity by calculations using single
point measurement of entering and leaving wet and dry bulb
temperatures; submit the calculations with the coil reports.
3.3.3.2 Air Handling Units
Air handling unit systems including fans (air handling unit fans, exhaust
fans and winter ventilation fans), coils, ducts, plenums, mixing boxes,
terminal units, variable air volume boxes, and air distribution devices for
supply air, return air, outside air, mixed air relief air, and makeup air.
This will include existing portions of the air handling unit systems that
will remain in use: with the modified system.
3.3.4 TAB Water Distribution Systems
3.3.4.1 Chilled Water
Chilled water systems at the AHU systems (both new and existing), coils,
system balance valves and flow measuring devices.

3.3.4.2 Heating Hot Water

Heating hot water systems including at the AHU systems, coils, system
balancing valves and flow measuring devices.
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.3.5 Sound Measurement Work

.3.5.1 Timing

Measure sound levels at times prescribed by AABC or NEBB or TABB.

.3.5.2 Meters

Measure sound levels with a sound meter complying with ASA S$1.4, Type 1 or
2, and an octave band filter set complying with ASA $1.11. Use measurement
methods for overall sound levels and for octave band sound levels as
prescribed by NEBB.

.3.5.3 Calibration

Calibrate sound levels as prescribed by AABC or NEBB or TABB, except that
calibrators emitting a sound pressure level tone of 94 dB at 1000 hertz
(Hz) are also acceptable.

.3.5.4 Background Noise Correction

Determine background noise component of ambient sound (noise) levels for
each (of eight) octave bands as prescribed by AABC or NEBB or TABB.

.3.6 TAB Work on Performance Tests With Seasonal Limitations

.3.6.1 Performance Tests

Accomplish proportionate balancing TAB work on the air distribution systems
and water distribution systems, in other words, accomplish adjusting and
balancing of the air flows and water flows, any time during the duration of
this contract, subject to the limitations specified elsewhere in this
section. However, accomplish, within the following seasonal limitations,
TAB work on HVAC systems which directly transfer thermal energy.

.3.6.2 Season Of Maximum Load

Visit the contract gite for at least two TAB work sessions for TAB field
measurements. Visit the contract site during the season of maximum heating
load and visit the contract site during the season of maximum cooling load,
the goal being to TAB the operational performance of the heating systems
and cooling systems under their respective maximum outdoor
environment-caused loading. During the seasconal limitations, TAB the
operational performance of the heating systems and cooling systems.

.3.6.3 Ambient Temperatures

On each tab report form used for recording data, record the outdoor and
indoor ambient dry bulb temperature range and the outdoor and indoor
ambient wet bulb temperature range within which the report form's data was
recorded. Record these temperatures at beginning and at the end of data
taking.

.3.6.4 Sound Measurements

Comply with paragraph entitled "Sound Measurement Work," specifically, the
requirement that a room must be operating in its noisiest mode at the time
of sound measurements in the room. The maximum noise level measurements
could depend on seasonally related heat or cooling transfer equipment.
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.3.6.5 Coils

Report heating and cooling performance capacity tests for hot water, and
chilled water 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 Central station air handlers with capacities greater than 7.5
tons (90,000 Btu) cooling, such as factory manufactured units,
central built-up units and rooftop units, conduct capacity tests
in accordance with AABC MN-4, procedure 3.5, "Coil Capacity
Testing."

Entering and leaving wet and dry bulb temperatures are not
determined by single point measurement, but by the average of
multiple readings in compliance with paragraph 3.5-5,
"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.).

.3.7 Workmanship

Conduct TAB work on specified HVAC systems, as installed, until measured
flow rates are equal to 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.

.3.8 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.

.3.9 TAB Reports

After completion of the TAB field work, prepare the TAB field data for TAB
gsupervisor's review and certification, using the reporting forms approved
in the pre-field engineering report. Data required by those approved data
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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 TAR work ig accomplighed
to within the accuracy range specified in the paragraph entitled
"Workmanship.”

3.3.10 Quality Assurance - COTR TAB Field Acceptance Testing
3.3.10.1 TAB Field Acceptance Testing

During the field acceptance testing, verify, in the presence of the
Contracting Officer's TABR representative, random selections of data (water,
air quantities, air motion, sound level readings) recorded in the TAB
Report. Points and areas for field acceptance testing are to be selected
by the Contracting Officer's TAB representative. 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 chillers, boilers, return fans, computer room unitg, and
air handling units (rooftop and central stationsg).

Group 2: 25% of the supply fans, exhaust fans, and pumps.

Further, if any data on the TAB Report for Group 2 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.

3.3.10.2 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 Contracting
Officer's TAB representative.

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 ig 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 chooge,
additional field testing from another, but different, type of field testing
group must be tested.

3.3.10.3 Prerequisite for Approval

Compliance with the field acceptance testing requirements of this section
is a prerequisite for the final Contracting Officer approval of the TAR
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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
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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PART 1

1.

1

SECTION 23 07 00

THERMAL INSULATION FOR MECHANICAL SYSTEMS

79K38541

GENERAL

REFERENCES

04/08

The publications listed below form a part of this specification to the

extent referenced.
basic designation only.

The publications are referred to within the text by the
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.

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

PN

[4¢]

ASTM INTERNATIONAL (ASTM)

i67

240/8 240M

580/n 580M

209

[
o
[
[

1136

pot
A W)
O
Lanl

5
i
2

3

(1999; R 2004) Standard Specification for
Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and
Strip

(2008) Standard Specification for Chromium
and Chromium-Nickel Stainlegs Steel Plate,
Sheet, and Strip for Pressure Vessels and
for General Applications

(2008) Standard Specification for
Stainless Steel Wire

(2007) Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

(2004) Standard Specification for Faced or
Unfaced Rigid Cellular Phenolic Thermal
Insulation

(2008) Standard Specification for
Flexible, Low Permeance Vapor Retarders
for Thermal Insulation

(2006el) Standard Specification for
Flexible Fibrous Glass Blanket Imsulation
Used to Externally Insulate HVAC Ducts

(2007) Specification for Preformed
Flexible Cellular Polyolefin Thermal
Insulation in Sheet and Tubular Form

(2000) Standard Specification for Mineral
Fiber Thermal Insulating Cement

(2007) Standard Specification for Mineral
Fiber Hydraulic-Setting Thermal Insulating
and Finishing Cement
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ASTM C 533 (2007) Standard Specification for Calcium
Silicate Block and Pipe Thermal Insulation

ASTM C 534/C 534M (2008) Standard Specification for
Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular
Form

ASTM C 547 (2008el) Standard Specification for
Mineral Fiber Pipe Insulation

ASTM C 552 (2007) Standard Specification for Cellular
Glass Thermal Insulation

ASTM C 553 (2008) Standard Specification for Mineral
Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications

ASTM C 591 (2008) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate
Thermal Insulation

ASTM C 610 (2007) Standard Specification for Molded
Expanded Perlite Block and Pipe Thermal
Insulation

ASTM C 612 (2004el) Mineral Fiber Block and Board

Thermal Insulation

ASTM C 647 (2008) Properties and Tests of Mastics and
Coating Finishes for Thermal Insulation

ASTM C 795 (2008) Standard Specification for Thermal
Insulation for Use in Contact with
Austenitic Stainless Steel

ASTM C 816 (1985; R 2007) Standard Specification for
Adhesives for Duct Thermal Insulation

ASTM C 920 (2008) Standard Specification for
Elastomeric Joint Sealants

ASTM C 821 (2003a) Standard Practice for Determining
the Properties of Jacketing Materials for
Thermal Insulation

ASTM E 2231 (2007a) Specimen Preparation and Mounting
of Pipe and Duct Insulation Materials to
Assess Surface Burning Characteristics

ASTM E 84 (2008a) Standard Test Method for Surface
Burning Characteristics of Building
Materials

ASTM E 96/E 96M (2005) Standard Test Methods for Water

Vapor Transmission of Materials
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MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-69 (2003; R 2004) Standard for Pipe Hangersg
and Supports - Selection and Application

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA)

MICA Insulation Stds (1999) National Commercial & Industrial
Insulation Standards

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 255 (2005; Errata 2006) Standard Method of
Test of Surface Burning Characteristics of
Building Materials

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-A-331

o3}

(Rev C; Am 2) Adhesives, Fire-Resistant,
Thermal Insulation

UNDERWRITERS LABORATORIES (UL)

UL 723 (2008) Standard for Test for Surface
Burning Characteristics of Building
Materials

1.2 SYSTEM DESCRIPTION
1.2.1 General

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 iteme as listed in the SPECIAL
CONTRACT REQUIREMENTS shall be furnished and installed by the Contractor.

1.2.2 Surface Burning Characteristics

Unless otherwige 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, NFPA 255 or UL 723. Insulation chall 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 requiremente of
this section. The minimum recycled material content of the following
insulation are:

Rock Wool - 75 percent slag of weight

Fiberglass - 20-25 percent glasg cullet by weight
Rigid Foam - 9 percent recovered material
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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:

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-03 Product Data

Pipe Insulation Systems; G
Duct Insulation Systems; G
Equipment Insulation Systems; G

A complete list of materials, including manufacturer's
descriptive technical literature, performance data, catalog cuts,
and installation instructions. The product number, k-value,
thickness and furnished accessories including adhesives, sealants
and jackets for each mechanical system requiring insulation shall
be included. The product data must be copywrited, have an
identifying or publication number, and shall have been published
prior to the issuance date of this solicitation. Materials
furnished under this section of the specification shall be
submitted together in a booklet.

SD-08 Manufacturer's Instructions

Pipe Insulation Systems; G
Duct Insulation Systems; G
Equipment Insulation Systems; G

Submit a booklet containing manufacturer's published installation
instructions for the insulation systems. The instructions must be
copywrited, have an identifying or publication number, and shall
have been published prior to the issuance date of this
gsolicitation.

1.4 QUALITY ASSURANCE

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.
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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 insulation systems in accordance with the
approved MICA National Insulation Standards plates as supplemented by this
specification. Provide field-applied insulation for heating, ventilating,
and cooling (HVAC) air distribution systems and piping systems which are
located within, on, under, and adjacent to buildings; and for plumbing
systems.

.2 MATERIALS

Insulation exterior shall be cleanable, grease resistant, non-flaking and
non-peeling. Materials shall be compatible and shall not contribute to
corrogion, soften, or otherwise attack surfaces to which applied in either
wet or dry state. Materials to be used on stainless steel surfaces shall
meet ASTM C 795 requirements. Materials shall be asbestos free and conform
to the following:

2.1 Adhesives

.2.1.1 Acoustical Lining Insulation Adhesive

Adhesive shall be a nonflammable, fire-resistant adhesive conforming to
ASTM C 916, Type I.

.2.1.2 Mineral Fiber Insulation Cement

Cement shall be in accordance with ASTM C 195.

.2.1.3 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 25 and a maximum smoke developed index of 50 when tested in accordance
with ASTM E 84. Adhesive shall be MIL-A-3316, Class 1, pigmented white and
be suitable for bonding fibrous glase 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 Contact Adhegive

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 25 and
a maximum smoke developed index of 50 when tested in accordance with

AS8TM 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
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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
safe installation practices.

2.2.3 Caulking
ASTM C 920, Type S, Grade NS, Class 25, Use A.
2.2.4 Corner Angles

Nominal 0.016 inch aluminum 1 by 1 inch with factory applied kraft
backing. Aluminum shall be ASTM B 209, Alloy 3003, 3105, or 5005.

2.2.5 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 795.

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 25 and a maximum smoke developed index
of 50 when tested in accordance with ASTM E 84. Tape shall be 4 inch wide
rolls. Class 3 tape shall be 4.5 ounces/square yard.

2.2.7 Staples

Outward clinching type ASTM A 167, Type 304 or 316 stainless steel.
2.2.8 Jackets
2.2.8.1 Aluminum Jackets

Aluminum jackets shall be corrugated, embossed or smooth sheet, 0.016 inch
nominal thickness; ASTM B 209, Temper H14, Temper H16, Alloy 3003, 5005,
or 3105. Corrugated aluminum jacket shall not be used outdoors. Aluminum
jacket securing bands shall be Type 304 stainless steel, 0.015 inch thick,

1/2 inch wide for pipe under 12 inch diameter and 3/4 inch wide for pipe
over 12 inch and larger diameter. Aluminum jacket circumferential seam
bands shall be 2 by 0.016 inch aluminum matching jacket material. Bands
for insulation below ground shall be 3/4 by 0.020 inch thick stainless
steel, or fiberglass reinforced tape. The jacket may, at the option of the
Contractor, be provided with a factory fabricated Pittsburgh or "Z" type
longitudinal joint. When the "Z" joint is used, the bands at the
circumferential joints shall be designed by the manufacturer to seal the
joints and hold the jacket in place.

2.2.9 Vapor Retarder Required

ASTM C 921, Type I, minimum puncture resistance 50 Beach units on all
surfaces except concealed ductwork, where a minimum puncture resistance of
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25 Beach units is acceptable. Minimum tensile strength, 35 pounds/inch
width. ASTM C $¢21, Type IT, minimum puncture resistance 25 Beach units,
tengile strength minimum 20 pounds/inch width. Jackets used on insulation
exposed in finished areas shall have white finish suitable for painting
without sizing. Based on the application, insulation materials that
require factory applied jackets are mineral fiber, cellular glass,
polyisocyanurate, and phenclic foam. Insulation materials that do not
require jacketing are flexible elastomerics. All non-metallic jackets
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.

2.2.9.1 Vapor Retarder/Vapor Barrier Mastic Coatings

a. The vapor barrier ghall be self adhesive (minimum 2 mils adhesgive,
3 mils embossed) greater than 3 plys 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.

2.2.10 Vapor Retarder Not Required

ASTM C 921, Type II, Class D, minimum puncture resistance 50 Beach units on
all surfaces except ductwork, where Type IV, maximum moisture vapor
transmission 0.10, a minimum puncture resistance of 25 Beach units is
acceptable. Jacket 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.

2.2.11 Wire

Soft annealed ASTM A 580/A 580M 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 25 and a maximum smoke developed index of 50 when tested in accordance
with A8TM T 84.

2.3 PIPE INSULATION SYSTEMS

Insulaticn materials shall conform to Table 1. Insulation thickness shall
be as listed in Table 2Pipe insulation materials shall be limited to those
listed herein and shall meet the following requirements:
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2.

2.

3.1 Aboveground Cold Pipeline ( -30 to 60 deg. F)

Insulation for outdoor, indoor, exposed or concealed applications, shall be
as follows:

a. Cellular Glass: ASTM C 552, Type II, and Type III. Supply the
insulation with manufacturer's recommended factory-applied jacket/vapor
barrier.

b. Flexible Elastomeric Cellular Insulation: ASTM C 534/C 534M, Grade
1, Type I or II. Type II shall have vapor retarder/vapor barrier skin
on one or both gides of the insulation. Insulation with pre-applied
adhesive shall not be used.

3.2 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 547, Types I, II or III, supply the
insulation with manufacturer's recommended factory-applied jacket.

b. Calcium Silicate: ASTM C 533, Type I indoor only, or outdoors above
250 degrees F pipe temperature. Supply insulation with the
manufacturer's recommended factory-applied jacket/vapor barrier.

c. Cellular Glass: ASTM C 552, Type II and Type III. Supply the
insulation with manufacturer's recommended factory-applied jacket.

d. Flexible Elastomeric Cellular Insulation: ASTM C 534/C 534M, Grade
1, Type I or II to 200 degrees F service.

.4 DUCT INSULATION SYSTEMS

4.1 Duct Insulation

Provide factory-applied insulation with insulation manufacturer's standard
reinforced fire-retardant vapor barrier.

.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,
ITI, III, and IV. Where used for repalr of existing insulation, new
insulation thickness shall match existing insulation thickness.

.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.
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2.4.2 Duct Insulation Jackets
2.4.2.1 Metal Jackets

a. Aluminum Jackets: ASTM B 209, Temper H1l4, minimum thicknegs of 27
gauge ( 0.016 inch)}, with factory-applied polyethylene and kraft paper
moisture barrier on inside surface. Provide smooth surface jackets for
jacket outside dimension 8 inches and larger. Provide corrugated
surface jackets for jacket outside dimension 8 inches and larger.
Provide stainless steel bands, minimum width of 1/2 inch.

b. Stainless Steel Jackets: ASTM A 167 or ASTM A 240/A 240M; Type
304, minimum thickness of 33 gauge ( 0.010 inch), smooth surface with
factory-applied polyethylene and kraft paper moisture barrier on ingide
surface. Provide stainlese gteel bande, minimum width of 1/2 inch.

2.4.2.2 Vapor Barrier/Weatherproofing Jacket

Vapor barrier/weatherproofing jacket shall be laminated self-adhesive
(minimum 2 mils adhesive, 3 mils embossed) less than 0.0000 permeability,
(greater than 3 ply, standard grade, silver, white, black and embossed or
greater than 8 ply {(minimum 2.9 mils adhesive), heavy duty white or
natural) .

2.4.3 Weatherproof Duct Insulation

Provide ASTM C 534/C 534M Grade 1, Type II, flexible cellular insulation,
and weatherproofing as specified in manufacturer's instruction.

2.5 EQUIPMENT INSULATION SYSTEMS

Insulate equipment and accessories as specified in Tables 4 and 5. 1In
outside locations, provide insulation 1/2 inch thicker than gpecified.
Increase the gpecified insulation thicknesg for equipment where necessary
to egual 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 surfaceg 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
prior to use. If insulation becomes wet or if cleaning does not restore
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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 Painting and Finishing

Painting shall be as specified in Section 09 90 00.00 98 PAINTING AND
COATING.

3.1.3 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 200 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.

3.1.4 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 wmetal fasteners to duct.

3.1.5 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
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insulation shows signs of being compressed, or when the ingulation 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.

b. Horizontal pipes larger than 2 inches at 60 degrees F and above
shall be supported on hangers in accordance with MSS S$P-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 8P-69. An insulation insert of cellular
glass, calcium silicate (or perlite above 80 degrees F), or the
necessary strength polyisocyanurate shall be installed above each
shield. The insert shall cover not less than the bottom 180-degree arc
of the pipe. 1Inserts shall be the same thickness as the insulation,
and shall extend 2 inches on each end beyond the protection shield.

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 or calcium silicate
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
gealed 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 used 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 Pipes in high abuse areas.
In high abuse areas jackets shall be utilized. Pipe insulation to the 6

foot level shall be protected. Other areas that specifically require
protection to the 6 foot level are exterior exposed piping.
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3.2.1.4 Pipe Insulation Material and Thickness

TABLE 1
Insulation Material For Piping (°F)

Service Material Spec. Type Class Vapor Retarder/
Vapor Barrier
Required
Chilled Water Cellular Glass ASTM C 552 IT 2 No
(Supply & Flex Elast Cell'r ASTM C 534/C 534M I No
Return, Dual Faced Phenol Foam ASTM C 1126 III Yes
Temperature Polyisocianurate ASTM C 591 I Yes
Piping, 40°F Mineral Fiber with ASTM C 547 I Yes
nominal)
Heating Hot Mineral Fiber ASTM C 547 I 1 No
Water Supply & Calcium Silicate ASTM C 533 I No
Return, Heated Cellular Glass ASTM C 552 IT 2 No
0il Faced Phenol Foam ASTM C 1126 III Yes
(Max 250°F) Perlite ASTM C 610 No
Polyisocianurate ASTM C 591 I No
Cold Domestic Polyisocianurate ASTM C 591 I Yes
Water Piping, Cellular Glass ASTM C 552 II 2 No
Makeup Water & Flex Elast Cell'r ASTM C 534/C 534M I No
Drinking Fount Faced Phenol Foam ASTM C 1126 TIII Yes
Drain Piping Polyofin Clos'cell ASTM C 1427 I No
TABLE 2

Piping Insulation Thickness (inch and °F)

Tube And Pipe Size (Inches)

Service Material <1 1- <1.5 1.5- <4 4- <8 >o0r =
to 8
Chilled Water Cellular Glass 1.5 2 2 2.5 3
(Supply & Faced Phenol Foam 1 1 1 1.5 1.5
Return, & Dual Polyisocianurate 1 1 1 1 1
Temperature Mineral Fiber with 1 1.5 1.5 2 2
Piping) (40°F Wicking Material
Nominal)

3.2.2 Aboveground Cold Pipelines

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:
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b. Make-up water.
e. Chilled water.

g. Alr conditioner condensate drains.

3.2.2.1 Insulation Material and Thickness
Insulation thickness for cold pipélines 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
embossed) vapor barrier/weatherproofing jacket - less than 0.0000
permeability, standard grade, sliver, white, black and embossed for use
with Mineral Fiber, Cellular Glass, Phenolic Foam, and Polyisocyanurate
Foam Insulated Pipe. Insulation inside the building, to be protected with
an aluminum jacket or greater than 3ply vapor barrier/weatherproofing
self-adhegive (minimum 2 mils adhesive, 3 mile embossed) product, lese
than 0.0000 permeability, standard grade, Embosgsed Silver, White & Black,
shall have the insulation and vapor retarder jacket installed as specified
herein. The aluminum jacket or stainless steel jacket shall be installed
as specified for piping exposed to weather, except sealing of the laps of
the aluminum jacket is not required. In high abuse areas stainless steel
jacket shall be provided for pipe insulation to the 6 ft level. Other
areas that specifically require protection to the 6 ft level are exterior
exposed piping.

3.2.2.3 Installing Insulation for Straight Rung Hot and 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.

¢. Laps and butt strips shall be secured with adhegive 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 chall be used only if specifically
recommended by the manufacturer. Where gaps occuyr, 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
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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
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. 1Installation 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.

.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 wvalves; 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'.

¢. 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
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vapor retarder coating with a minimum total thicknese 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 gealed 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
from the insulation surface.

e. Insulation shall be marked showing the lcocation 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
ingulation 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:

d. 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 reguired or secal 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 game
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insulation as the pipe insulation, including same density, thickness,
and thermal conductivity.

¢. 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".

3.2.4 Piping Exposed to Weather

Piping exposed to weather shall be insulated and jacketed as specified for
exterior piping. After this procedure, a laminated self-adhesive (minimum
2 mils adhesive, 3 mils embossed) vapor barrier/weatherprocfing jacket -
less than 0.0000 permeability (greater than 3 ply, standard grade, silver,
white, black and embossed aluminum jacket or PVC jacket shall be applied.
PVC jacketing requires no factory-applied jacket beneath it, however an all
service jacket shall be applied if factory applied jacketing is not
furnished. Flexible elastomeric cellular insulation exposed to weather
shall be treated in accordance with paragraph INSTALLATION OF FLEXIBLE
ELASTOMERIC CELLULAR INSULATION in PART 3.

3.2.4.1 Aluminum Jacket

The jacket for hot piping may be factory applied. The jacket shall overlap
not less than 2 inches at longitudinal and circumferential joints and shall
be secured with bands at not more than 12 inch centers. Longitudinal
joints shall be overlapped down to shed water and located at 4 or 8 o'clock
positions. Joints on piping 60 degrees F and below shall be sealed with
caulking while overlapping to prevent moisture penetration. Where
jacketing on piping 60 degrees F and below abuts an un-insulated surface,
joints shall be caulked to prevent moisture penetration. Joints on piping
above 60 degrees F shall be sealed with a moisture retarder.

3.2.4.2 Insulation for Fittings

Flanges, unions, valves, fittings, and accessories shall be insulated and
finished as gpecified for the applicable service. Two coats of breather
emulsion type weatherproof mastic (impermeable to water, permeable to air)
recommended by the insulation manufacturer shall be applied with glass tape
embedded between coats. Tape overlaps shall be not less than 1 inch and
the adjoining aluminum jacket not less than 2 inches. Factory preformed
aluminum jackets may be used in lieu of the above. Molded PVC fitting
covers shall be provided when PVC jackets are used for straight runs of
pipe. PVC fitting covers shall have adhesive welded joints and shall be
weatherproof 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, and UV resistant.

3.3 DUCT INSULATION SYSTEMS INSTALLATION

3.3.1 Duct Insulation Thickness

Duct insulation thickness shall be in accordance with Table 4.
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Table 4 - Minimum Duct Insulation (inches)

Cold Air Ducts 2.0
Relief Ducts 1.5
Fresh Air Intake Ducts 1.5
Warm Air Ducts 2.0
Relief Ducts 1.5
Fresh Air Intake Ducts 1.5

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.

e. Plenumeg.

i. Fresh air intake ducts.

n. Ducts exposed to weather.

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. Duct insulation shall be
continuous through sleeves and prepared openings except firewall
penetrations. Duct insulation terminating at fire dampers, shall be
continuous over the damper collar and retaining angle of fire dampers,

which are exposed to unconditioned air, and which may be prone to condensate
formation. Duct insulation and vapor retarder/vapor barrier shall cover
the collar, neck, and any un-insulated surfaces of diffusers, registers and
grills. Vapor retarder/vapor barrier materials shall be applied to form a
complete unbroken vapor seal over the insulation.

3.3.2.1 Installation on Exposed Duct Work

a. For rectangular ducts, rigid insulation shall be secured to the
duct by mechanical fasteners on all four sides of the duct, spaced not
more than 12 inches apart and not more than 3 inches from the edges of
the insulation joints. A minimum of two rows of fasteners shall be
provided for each side of duct 12 inches and larger. One row shall be
provided for each side of duct less than 12 inches. Mechanical
fasteners shall be as corrosion resistant as G60 coated galvanized
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3

3

steel, and shall indefinitely sustain a 50 1lb tensile dead load test
perpendicular to the duct wall.

b. Duct insulation shall be formed with minimum jacket seams. Each
piece of rigid insulation shall be fastened to the duct using
mechanical fasteners. When the height of projections is less than the
insulation thickness, insulation shall be brought up to standing seams,
reinforcing, and other vertical projections and shall not be carried
over. Vapor retarder/barrier jacket shall be continuous across seams,
reinforcing, and projections. When height of projections is greater
than the insulation thickness, insulation and jacket shall be carried
over. Apply insulation with joints tightly butted. Neatly bevel
insulation around name plates and access plates and doors.

c. Insulation shall be impaled on the fasteners; self-locking washers
shall be installed and the pin trimmed and bent over.

d. Joints in the insulation jacket shall be sealed with a 4 inch wide
strip of tape. Tape seams shall be sealed with a brush coat of vapor
retarder coating.

e. Breaks and ribs or standing seam penetrations in the jacket
material shall be covered with a patch of the same material as the
jacket. Patches shall extend not less than 2 inches beyond the break
or penetration and shall be secured with tape and stapled. Staples and
joints shall be sealed with a brush coat of vapor retarder coating.

f. At jacket penetrations such as hangers, thermometers, and damper
operating rods, the voids in the insulation shall be filled and the
penetrations sealed with a brush coat of vapor retarder coating.

g. Insulation terminations and pin punctures shall be sealed and
flashed with a reinforced vapor retarder coating finish. The coating
shall overlap the adjoining insulation and un-insulated surface 2 inches.
Pin puncture coatings shall extend 2 inches from the puncture in all
directions.

h. Oval and round ducts, flexible type, shall be insulated with
factory Type I jacket insulation with minimum density of 3/4 pcf,
attached as in accordance with MICA standards.

.3.3 Duct Exposed to Weather

.3.3.1 Installation

Ducts exposed to weather shall be insulated and finished as specified
herein. The insulation shall then be further finished as detailed in the
following subparagraphs.

.3.3.2 Rectangular Ducts

Two coats of weather barrier mastic reinforced with fabric or mesh for
outdoor application shall be applied to the entire surface. Each coat of
weatherproof mastic shall be 1/16 inch minimum thickness. The exterior
shall be a metal jacketing applied for mechanical abuse and weather
protection, and secured with screws.
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3.

4 EQUIPMENT INSULATION SYSTEMS INSTALLATION

4.1

General

79K38541

Removable insulation sections shall be provided to cover parts of eguipment
that must be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories. Equipment insulation shall be omitted

on the following:

a.

C.

Hand-holes.

Cleanouts.

ASME stamps.

Manufacturer's nameplates.
Duct Test/Balance Test Holes.

-- End of Section --
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SECTION 23 08 00.00 10

COMMISSIONING OF HVAC SYSTEMS
o1/08

PART 1 GENERAL
1.1 REFERENCES

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

ASSOCIATED AIR BALANCE COUNCIL (AABC)
ACG Commissioning CGuideline (2005) Commissioning Guideline

NATTONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)
NEBB Commissioning Standard (1999) Procedural Standards for Building
Systems Commissioning

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

SMACNA 1429 (1994, lst Ed) HVAC Systems Commissioning
Manual

1.2 DEFINITIONS

In some instances, terminology differs between the Contract and the
Commissioning 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 ACG, NEBB, or TABB requirements where
differences exist.

SIMILAR TERMS

Contract Term ACG NEBB TABB
Commissioning ACG Procedural SMACNA HVAC
Standard Commissioning Standards for Commissioning
Guideline Building Systems Guideline
Commissioning
Commissioning ACG Certified NEBB Qualified TABB Certified
Specialist Commissioning Commissioning Commissioning
Agent Administrator Supervisor

1.3 SYSTEM DESCRIPTION
1.3.1 General

Perform Commissioning in accordance with the requirements of the standard
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under which the Commissioning Firm's qualifications are approved, i.e.,

ACG Commissioning Guideline, NEBB Commissioning Standard, or SMACNA 1429
unless otherwise stated herein. Consider mandatory all recommendations and
suggested practices contained in the Commissioning Standard. Use the
Commissioning Standard for all aspects of Commissioning, including
qualifications for the Commissioning Firm and Specialist and calibration of
Commissioning instruments. Where the instrument manufacturer calibration
recommendations are more stringent than those listed in the Commissioning
Standard, the manufacturer's recommendations shall be adhered to. All
gquality assurance provisions of the Commissioning Standard such as
performance guarantees shall be part of this contract. For systems or
system components not covered in the Commissioning Standard, Commissioning
procedures shall be developed by the Commissioning Specialist. Where new
procedures, requirements, etc., applicable to the Contract requirements
have been published or adopted by the body responsible for the
Commissioning Standard used (ACG, NEBB, or TABB), the requirements and
recommendations contained in these procedures and requirements shall be
considered mandatory.

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. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Commissioning Plan; G,

Commissioning Plan prepared in accordance with Commissioning
Standard, no later than 28 days after the approval of the
Commissioning Specialist.

SD-03 Product Data
Pre-Functional Performance Test Checklists; G,

At least 28 days prior to the start of Pre-Functional
Performance Test Checks. Submit the schedule for the test checks
at least 14 days prior to the start of Pre-Functional Performance
Test Checks.

Functional Performance Tests; G,
- Test procedures at least 28 days prior to the start of
Functional Performance Tests. The schedule for the tests at least
14 days prior to the start of Functional Performance Tests.

SD-06 Test Reports

Commissioning Report; G

No later than 14 days after completion of Functional Performance
Tests.

SD-07 Certificates
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1.

1.

Commissioning Firm; G

Certification of the proposed Commissioning Firm's
gualifications by one of the following ACG, NEBB, or TABB to
perform the duties specified herein and in other related Sections,
no later than 21 days after the Notice to Proceed. Include in the
documentation the date that the Certification was initially
granted and the date when the current Certification expires. Any
lapses in Certification of the proposed Commissioning Firm or
disciplinary action taken by ACG, NEBB, or TABB against the
proposed Commissioning Firm shall be described in detail.

Commissioning Specialist; G

Certification of the proposed Commissioning Specialist's
qualifications by one of the following ACG, NEBB, or TABB to
perform the duties specified herein and in other related Sections,
no later than 21 days after the Notice to Proceed. The
documentation shall include the date that the Certification was
initially granted and the date when the current Certification
expires. Any lapses in Certification of the proposed
Commissioning Specialist or disciplinary action taken by ACG,
NEBB, or TABB against the proposed Commissioning Specialist shall
be described in detail.

5 QUALITY ASSURANCE
5.1 Commissioning Firm

Provide a Commissioning Firm that is either a member of ACG 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.
The certification shall be maintained for the entire duration of duties
specified herein. 1If, for any reason, the firm loses subject certification
during this period, immediately notify the Contracting Officer and submit
another Commissioning Firm for approval. Any firm that has been the
subject of disciplinary action by the ACG, 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 Commissioning. All work specified
in this Section and in other related Sections to be performed by the
Commissioning Firm shall be considered invalid if the Commissioning Firm
loses its certification prior to Contract completion and must be performed
by an approved successor. These Commissioning services are to assist the
prime Contractor in performing the quality oversight for which it is
responsible. The Commissioning Firm shall be a subcontractor of the prime
Contractor and shall be financially and corporately independent of all
other subContractors. The Commissioning Firm shall report to and be paid
by the prime Contractor.

.5.2 Commissioning Specialist

.5.2.1 General

The Commissioning Specialist shall be an ACG Certified Commissioning Agent,
a NEBB Qualified Commissioning Administrator, or a TABB Certified
Commissioning Supervisor and shall be an employee of the approved
Commissioning Firm. The certification shall be maintained for the entire
duration of duties specified herein. If, for any reason, the Commissioning
Specialist loses subject certification during this period, immediately
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notify the Contracting Officer and submit another Commissioning Specialist
for approval. Any individual that has been the subject of disciplinary
action by the ACG, 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 Commissioning. All work specified in this Section and
in other related Sections performed by the Commissioning Specialist shall
be considered invalid if the Commissioning Specialist loses his
certification prior to Contract completion and must be performed by the
approved successor.

.5.2.2 Responsibilities

Perform all Commissioning work specified herein and in related sections
under the direct guidance of the Commissioning Specialist. The
Commissioning Specialist shall prepare the Commissioning Plan, which will
be a comprehensive schedule and will include all submittal requirements for
procedures, notifications, reports and the Commissioning Report. After
approval of the Commissioning Plan, revise the Contract NAS schedule to
reflect the schedule requirements in the Commissioning Plan.

.6 SEQUENCING AND SCHEDULING

Begin the work described in this Section only after all work required in
related Sections has been successfully completed, and all test and
inspection reports and operation and maintenance manuals required in these
Sections have been submitted and approved. Pre-Functional Performance Test
Checklists shall be performed at appropriate times during the construction
phase of the Contract.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3

.1 COMMISSIONING TEAM AND TEST FORMS AND CHECKLISTS

Designate Contractor team members to participate in the Pre- Functional
Performance Test Checklists and the Functional Performance Tests specified
herein. In addition, the Government team members will include a
representative of the Contracting Officer, the Design Agent's
Representative, and the Using Agency's Representative. The team members
shall be as follows:

Designation Function

Contractor's Commissioning Specialist

Contractor's Mechanical Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting, and Balancing
TAB) Specialist

Contractor's Controls Representative

Design Agency Representative

Contracting Officer's Representative

Using Agency's Representative

coUnN~+-1mH P

Bppendices A and B shall be completed by the commissioning team.
Acceptance by each commissioning team member of each Pre- Functional
Performance Test Checklist item shall be indicated by initials and date
unless an "X" is shown indicating that participation by that individual is
not required. Acceptance by each commissioning team member of each
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3

functional performance test item shall be indicated by signature and date.

.2 TESTS

Perform the pre-functional performance test checklists and functional
performance tests in a manner that essentially duplicates the checking,
testing, and inspection methods established in the related Sections. Where
checking, testing, and inspection methods are not specified in other
Sections, establish methods which will provide the information required.
Testing and verification required by this section shall be performed during
the Commissioning phase. Requirements in related Sections are independent
from the requirements of this Section and shall not be used to satisfy any
of the requirements specified in this Section. Provide all materials,
services, and labor required to perform the pre- functional performance
tests checks and functional performance tests. A functional performance
test shall be aborted if any system deficiency prevents the successful
completion of the test or if any participating non-Government commissioning
team member of which participation is specified is not present for the test.

.2.1 Pre-Functional Performance Test Checklistsg

Perform Pre-Functional Performance Tegt Checkliste for the itemg indicdated
in Appendix A. Correct and re-inspect deficiencies discovered during these
checks in accordance with the applicable contract regquirements.

2.2 Functional Performance Tests

Perform Functional Performance Tests for the items indicated in Appendix

B. Begin Functional Performance Tests only after all Pre-Functional
Performance Test Checklists have been successfully completed. Tests shall
prove all modes of the sequences of operation, and shall verify all other
relevant contract requirements. Begin Tests with equipment or components
and progress through gubsystems to complete systems. Upon failure of any
Functional Performance Test item, correct all deficiencies in accordance
with the applicable contract requirements. The item shall then be retested
until it has been completed with no errors.

.3 COMMISSIONING REPCRT

The Commissioning Report shall consist of completed Pre- Functional
Performance Test Checklists and completed Functional Performance Tests
organized by system and by subsystem and submitted as one package. The
Commissioning Report shall also include all HVAC systems test reports,
inspection reports (Preparatory, Initial and Follow-up inspections),
start-up reports, TAB report, TAB verification report, Controls start-up
test reports and Controls Performance Verification Test (PVT) report. The
results of failed tests shall be included along with a description of the
corrective action taken.
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APPENDIX A

PRE-FUNCTIONAL PERFORMANCE TEST CHECKLISTS
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Pre-Functional Performance Test Checklist - HVAC System Controls

For HVAC System: PHSF

Checklist Item

Installation A M E T c 0]
a. Layout of control panel matches drawings. _ X X

b. Framed instructions mounted in or near
control panel. X X

c¢. Components properly labeled (on inside and
outside of panel). X X

d. Control components piped and/or wired to
each labeled terminal strip. X X

e. EMCS connection made to each labeled
terminal strip as shown. X X

f. Control wiring and tubing labeled at all
terminations, splices, and junctioms. X X

Main Power and Control Air

a. 120 volt AC power available to panel. X
b. 20 psig
compressed air available to panel. X X
Testing, Adjusting, and Balancing (TAB) A M E T C 0
a. TAB Report submitted. X X
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Pre-Functional Performance Test Checklist - Single Zone Air Handling Unit
For Air Handling Unit: 1,2,3,5,6

Checklist Item

Installation A M E T c 0

a. Inspection and access doors are operable

and sealed. . x _ x _
b. Condensate drainage is unobstructed. X X x ___
c. Fan belt adjusted. . x ___x _
Electrical A M E T C O
a. Power available to unit disconnect. - X X __
b. Power available to unit control panel. - x _
¢. Proper motor rotation verified. X

d. Verify that power disconnect is located

within sight of the unit it controls. X
e. Power available to electric heating coil. X
Coils A M E T C o}
a. Chilled water piping properly connected. X
c¢. Hot water piping properly connected. X
Controls A M E T c 0

a. Control valves/actuators properly

installed. . x _
b. Control valves/actuators operable. . x
c¢. Dampers/actuators properly installed. . x _
d. Dampers/actuators operable. X

e. Verify proper location and installation

of thermostat. X
Testing, Adjusting, and Balancing (TAB) A M E T C 0
a. TAB Report approved. X X
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- End of Appendix A -
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APPENDIX B

FUNCTIONAL PERFORMANCE TESTS CHECKLISTS
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Functional Performance Test Checklist - Single Zone Air Handling Unit

For Air Handling Unit: 1,2,3,5,6

1. Functional Performance Test: Contractor shall verify operation of air
handling unit in accordance with specification including the following:

a. Ensure that a slight negative pressure exists on inboard side of the

outside air dampers throughout the operation of the dampers. Modulate oA,
RA, and BP dampers from fully open to fully closed positions.

a. The following shall be verified when the supply and return fans
operating mode is initiated:

(1) All dampers in normal position prior to fan start

(2) All valves in normal position prior to fan start

(3) System safeties allow start if safety conditions are met.
b. Occupied mode of operation.

(1) Outside air damper open

(2) Return air damper open.

(3) Bypass air damper open.

(4) Chilled water control valve modulating to maintain return air
temperature set point. Setpoint 7ldeg F Actual deg F

(5) Hot water control valve modulating to maintain return air
temperature set point.

d. Unoccupied mode of operation.

(1) Observe fan starts when space temperature calls for
heating/cooling .

(2) All dampers in normal position.

(3) Verify low limit space temperature is maintained as

specified in sequence of operation.
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Functional Performance Test Checklist (cont) - Single Zone Air Handling Unit

e. The following shall be verified when the supply fan off supply
and return fans off mode is initiated:

(1) All dampers in normal position.

(2) All valves in normal position.

(3) Fan de-energizes.

f. Verify cooling coil and heating coil operation by varying
thermostat set point from cooling set point to heating set point and
returning to cooling set point

g. Verify safety shut down initiated by low temperature protection
thermostat

h. Verify occupancy schedule is programmed into time
clock/UMCS

2. Certification: We the undersigned have witnessed the above
functional performance tests and certify that the item tested has met the
performance requirements in this section of the specifications.

Signature and Date

Contractor's Commissioning Specialist

Contractor's Mechanical Representative

Contractor's Electrical Representative

Contractor's TAB Representative

Contractor's Controls Representative

Design Agency Representative

Contracting Officer's Representative

Using Agency's Representative
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Functional Performance Test Checklist - HVAC Controls

For HVAC System: PHSF

The Contracting Officer will select HVAC control systems to undergo
functional performance testing. The number of systems shall not exceed 10
percent. Perform this test simultaneously with FPT for AHU or other
controlled equipment.

1. Functional Performance Test: Contractor shall verify operation of
HVAC controls by performing the Performance Verification Test {PVT} test
for that system. Contractor to provide blank PVT test procedures previously
done by the controls Contractor.

2. Verify interlock with UMCS system

3. Verify all required I/O points function from the UMCS system

4. Certification: We the undersigned have witnessed the Performance
Verification Test and certify that the item tested has met the performance
requirements in this section of the specifications.

Signature and Date

Contractor's Commissioning Specialist

Contractor's Mechanical Representative

Contractor's Electrical Representative

Contractor's TAB Representative

Contractor's Controls Representative

Design Agency Representative

Contractor's Officer's Representative

Using Agency's Representative
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- End of Appendix B -
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-End of document
-- End of Section --

SECTION 23 08 00.00 10 Page 221



PHSF Mechanical Upgrade 79K38541

PART 1

H R HEE R e

PART 2

HRPBPRERPBRRERPRRONRPRPRRPRHEREEANOR WN R

NN DNMDNDNDNNDNDNNDWNDDDNDNDRE

O 00 0 oo

N NN

Wwwwwww

>

OO OY OV O
00 ~J O Ul Wi

NN U s W

~N oUW N

SECTION TABLE OF CONTENTS
DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING
SECTION 23 09 53.00 20
TEMPERATURE CONTROL SYSTEMS

04/06

GENERAL

REFERENCES

SUBCONTRACTOR SPECIAL REQUIREMENTS
SYSTEM DESCRIPTION

SYSTEM REQUIREMENTS

PERFORMANCE REQUIREMENTS

DESIGN REQUIREMENTS

Control System Diagrams

Ladder Diagram

Operating Parameters

Automatic Control Valve Schedules
Damper Schedules

Wiring Diagram

Sequence of Operation
Arrangement Drawing

SUBMITTALS

QUALITY ASSURANCE

.1 Standard Products
Nameplates and Tags
Verification of Dimensions
Modification of References
Site Testing Procedures
Commissioning Procedures
Calibration Adjustment and Commissioning Reports
Temperature Control System

PRODUCTS

COMPONENTS

ACTUATORS

.1 Damper Actuators

.2 Valve Actuators

.3 Positive Positioners

AUTOMATIC CONTROL VALVES

Valve Assembly

Butterfly Valve Assembly

Two-Way Valves

Three-Way Valvesg

Valves for Chilled Water Service
Valves for Hot Water Service
Valves for Compressed Air Service
DAMPERS

21 Damper Assembly
.2 Operating Links

FIRE PROTECTION DEVICES

SECTION 23 09 53.00 20 Page 222



PHSF Mechanical Upgrade

N

SECTION 23 09 53.00 20

Page 223

79K38541

2.5.1 Smoke Detectors
2.5.2 Smoke Dampers
.6 SENSORS
2.6.1 Spans and Ranges
2.6.2 Temperature Sensors
2.6.2.1 Resistance Temperature Detectors (RTD's)
2.6.2.2 Continuous Averaging RTD's
2.6.2.3 RTD Transmitter
2.6.3 Relative Humidity Instruments
2.6.3.1 Relative Humidity Sensor
2.6.4 Pressure Sensors
7 THERMOWELLS
.8 THERMOSTATS
2.8.1 Ranges
2.8.2 Nonmodulating Capillary Thermostats and Aquastats
2.8.3 Low-Temperature Protection Thermostats (Freezestats)
2.8.4 Modulating Capillary Thermostats
.9 SUNSHIELDS
.10 PRESSURE SWITCHES AND SOLENOID VALVES
2.10.1 Pressure Switches
2.10.2 Differential Pressure Switches
2.10.3 Pneumatic Electric (PE) Switches
2.10.4 Solenoid Operated Pneumatic (EP) Valves
.11 INDICATING DEVICES
2.11.1 Thermometers
2.11.2 Pressure Gages
12 LOW-DIFFERENTIAL PRESSURE GAGES
.13 CONTROLLERS
2.13.1 Single-Loop Controllers
2.13.1.1 Controller Features
2.13.1.2 Controller Parameter Input and Display
2.13.1.3 Controller Electrical Requirements
2.13.1.4 Controller Accuracy
2.13.1.5 Controller Self Tuning
2.13.1.6 Controller Manual Tuning
2.13.2 Pneumatic Controllers
2.13.3 Analog Electronic Controllers
2.13.4 Pneumatic Low-Range Pressure Controllers for Ductwork
Applications
2.13.5 Pneumatic Differential Pressure Controllers for Liquid
Applications
.14 CONTROL DEVICES AND ACCESSORIES
2.14.1 Function Modules
2.14.1.1 Minimum Position Switches and Temperature Setpoint Devices
2.14.1.2 Signal Inverter Modules
2.14.1.3 High-Low Signal Selector Modules
2.14.1.4 Sequencer Modules
2.14.2 Relays
2.14.3 Time-Delay Relays
2.14.4 Current-to-Pneumatic (IP) Transducers
2.14.5 Regulated Power Supplies
2.14.6 Transformers
2.14.7 Pilot Lights and Manual Switches
.15 HVAC SYSTEM CONTROL PANELS
2.15.1 Panel Assembly
2.15.2 Panel Electrical Requirements
2.15.3 Enclosures
2.15.4 Mounting and Labeling
2.15.5 Wiring and Tubing



PHSF Mechanical Upgrade

2.16

2.17

PART 3

3.1

3.

w

w

WWWwhwwwwwww

U W www

HRERRPHEFRPPRWRAWWWWWH

WWwwwwwwwwwww

COMPRESSED AIR STATIONS
2.16.1
CONTROL TUBING AND WIRING
2.17.1
2.17.1.1 Copper Tubing
2.17.2

Compressed Air Station Specialties
Tube and Fittings

Wiring

EXECUTION

INSTALLATION

\\e]

.1

OLdOUTRARRWNR R RERE PR

0

I S

Sensors
Duct Temperature Sensors
Immersion Temperature Sensors

Outside Air Temperature Sensors
Low-Temperature Protection Thermostats
Thermometers
Pressure Sensors

1
2
.3 Strap-on Temperature Sensors
4
5

.1 Duct Static Pressure

Pressure Gages
Valves
Damper Actuators
Access Doors
Tubing
Wiring

Control Drawings

ADJUSTMENTS
FIELD QUALITY CONTROL

.1

.6

Ul W wwwwN

NN NDNDN

Test Reporting

Contractor's Field Testing
Tubing and Wiring Integrity Tests
System Inspection

Operation of Output Test

Actuator Range Adjustment
Coordination With HVAC System Balancing
Field Test Documentation
Performance Verification Test
Opposite Season Test

QUALIFIED SERVICE ORGANIZATION LIST
COMMISSIONING

-- End of Section Table of Contents --

SECTION 23 09 53.00 20 Page 224

79K38541

(Freezestats)

1
2
.3 Calibration Accuracy and Operation of Input Test
4
5



PHSF Mechanical Upgrade 79K38541

SECTION 23 09 53.00 20

TEMPERATURE CONTROL SYSTEMS
04/06

PART 1 GENERAL

1.

1 REFERENCES

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

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)

AMCA 500-D (1998) Laboratory Methods of Testing
Dampers for Rating

ASME INTERNATIONAL (ASME)

ASME Bl16.1 (2005) Standard for Gray Iron Threaded
Fittings; Classes 125 and 250

ASME B16.15 : (2006) Cast Bronze Threaded Fittings
Classes 125 and 250

ASME B16.18 (2001; R 2005) Cast Copper Alloy Solder
Joint Pressure Fittings

ASME B16.22 (2001; R 2005) Standard for Wrought Copper
and Copper Alloy Solder Joint Pressure
Fittings

ASME B16.26 (2006) Standard for Cast Copper Alloy

Fittings for Flared Copper Tubes

ASME B16.5 (2003) Standard for Pipe Flanges and
Flanged Fittings: NPS 1/2 Through NPS 24

ASME B31.1 (2007; Addenda 2008) Power Piping

ASME B31.5 (2006) Refrigeration Piping and Heat
Transfer Components

ASME B40.100 (2005) Pressure Gauges and Gauge
Attachments

ASTM INTERNATIONAL (ASTM)
ASTM A 126 (2004) Standard Specification for Gray

Iron Castings for Valves, Flanges, and
Pipe Fittings

.ASTM B 32 (2008) Standard Specification for Solder
Metal
ASTM B 75 (2002) Standard Specification for Seamless
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Copper Tube

ASTM B 88 (2003) Standard Specification for Seamless
Copper Water Tube

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2003) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NEMA ST 1 (1988; R 1997) Standard for Specialty
Transformers (Except General Purpose Type)
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 (2007; AMD 1 2008) National Electrical
Code - 2008 Edition
NFPA 904 (2008) Standard for the Installation of
Air Conditioning and Ventilating Systems
SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAIL ASSOCTATION
(SMACNA)
SMACNA 1966 (2005) HVAC Duct Construction Standards
Metal and Flexible
U.S. FEDERAL COMMUNICATIONS COMMISSION (FCC)
FCC Part 15 Radio Frequency Devices (47 CFR 15)
UNDERWRITERS LABORATORIES (UL)
UL 508 (1999; Rev thru Sep 2008) Standard for
Industrial Control Equipment
UL 5558 (1999; Rev thru Jul 2006) Smoke Dampers

1.2 SUBCONTRACTOR SPECIAL REQUIREMENTS

All contract requirements of this section shall be accomplished directly by
a first tier subcontractor. No work required shall be accomplished by a
second tier subcontractor.

1.3 SYSTEM DESCRIPTION

Provide new and modify existing temperature control systems complete and
ready for operation.

1.4 SYSTEM REQUIREMENTS

Existing control system was manufactured by Andover. Provide new equipment
compatible with the existing control system to the extent that the direct
interface uses the same control signal type and level over the same
calibrated range as the existing equipment.

Ingpect and test reused portions of existing control systems, and furnish a

report to the Government identifying all inoperative components or system
deficiencies. The report shall include a cost estimate to correct
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deficiencies, scheduled need dates for equipment shutdown for repairs and
connection to existing controls and systems. Proceed with repairs only
after receipt of Government approval. Diagnose and report any malfunctions
of existing control system device that occurs after the work commences.

The Government is responsible for maintenance and repair of Government
equipment. The Contractor shall be held responsible for repair costs due
to Contractor negligence or abuse of Government equipment.

1.5 PERFORMANCE REQUIREMENTS

Provide control systems to maintain the required heating, ventilating, and
cooling (HVAC) conditions by performing the functions and sequences of
operations indicated. Control systems shall be complete, including all
equipment and appurtenances, and ready for operation. Control systems
shall be furnished, installed, tested, calibrated, and started up by, or
under the supervision of trained technicians certified by the Contractor as
qualified and regularly employed in such work. Control system equipment,
valves, panels and dampers shall bear the manufacturer's nameplate.

1.6 DESIGN REQUIREMENTS
1.6.1 Control System Diagrams

For each system, indicate HVAC process flow and location of devices
relative to flow and to the HVAC control panel, the connections of control
devices in control loops, references of control device contacts and device
operating coils to line numbers of a ladder diagram and sequencing diagrams
showing the operation of valves, dampers, and contacts relative to
controller output, and HVAC process variables. New work shall be clearly
indicated from existing work.

1.6.2 Ladder Diagram

Indicate connections and interlocks to control system devices and other
devices such as starters, drives, HVAC control system panels, and HVAC
equipment panels. Diagram shall be coordinated by line number and device
number with each control system diagram. New work shall be clearly
indicated from existing work.

1.6.3 Operating Parameters
Indicate operating parameters for devices shown on the control system
diagram such as setpoints, ranges, limits, differentials, outside air
temperature schedules, contact operating points, and HVAC equipment
operating time schedules. Changes to existing operating parameters shall be
clearly indicated.

1.6.4 Automatic Control Valve Schedules

Indicate valve size, Cv, flow rate, pressure drop, top size, spring range,
positioner range, operating signal characteristics, and power source.

1.6.5 Damper Schedules

Indicate damper sizes, quantities and sizes of actuators, spring ranges,
positioner ranges, operating signal characteristics, and power source.
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1.

6.6 Wiring Diagram

Indicate terminal blocks, wire marker identification, connections to
control system devices, external and internal power sources, and
connections to external devices, starters, drives, control panels, jumpers,
and ground connections. New work shall be clearly indicated from existing
work.

.6.7 Sequence of Operation

Sequence of operation for each HVAC control system coordinated with device
identifiers on control system diagram and ladder diagram.

.6.8 Arrangement Drawing

Arrangement diagram of each HVAC control system panel coordinated with
device identifiers on the control system diagram and the ladder diagram.

.7 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings

Control system diagrams for each HVAC system; G

Ladder diagram; G

Operating parameters; G

New Automatic control valve schedules; G

New Damper schedules; G

Sequence of operation; G

Arrangement drawing; G

Wiring diagram; G

SD-03 Product Data

Actuators; G

Valves; G

Dampers; G

Fire protection devices; G

Sensors; G

Thermostats; G

Temperature Sensors; G
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1.

8

1

Sunshields; G
Pressure switches; G
Indicating devices; G
Controllers; G
Pressure gages; G
Control panels; G

Compressed air station specialties; G

SD-06 Test Reports
Commissioning procedures; G
Calibration adjustment and commissioning reports; G

Site testing procedures identifying each item tested and
describing each test; G

Performance verification test plans and procedures; G
SD-07 Certificates

Certification of completion; G
SD-10 Operation and Maintenance Data

Temperature control system, Data Package 3; G

Submit in accordance with Section 01 78 23 OPERATION AND
MAINTENANCE DATA.

SD-11 Closeout Submittals
Qualified service organization list; G
QUALITY ASSURANCE
Standard Products

a. Material and equipment shall be standard products of manufacturers
regularly engaged in the manufacturing of such products, using
similar materials, design and workmanship. The 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 similarly sized equipment and materials used under
similar circumstances.

The 2 years experience must be satisfactorily completed by a
product which has been sold or is offered for sale on the
commercial market through advertisements, manufacturers' catalogs,
or brochures. Products having less than a 2-year field service
record will be acceptable if a certified record of satisfactory
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field operation, for not less than 6000 hours exclusive of the
manufacturer's factory tests, can be shown.

b. The equipment items shall be supported by a service organization.
1.8.2 Nameplates and Tags

a. Provide nameplates bearing legends as shown and tags bearing
device unique identifiers as shown shall have engraved or stamped
characters. Nameplates shall be mechanically attached to HVAC
control panel doors.

b. A plastic or metal tag shall be mechanically attached directly to
each field-mounted device or attached by a metal chain or wire.

c. Each airflow measurement station shall have a tag showing flow
rate range for signal output range, duct size, and device
identifier where shown.

1.8.3 Verification of Dimensions

Contractor shall become familiar with details of work, shall verify
dimensions in the field, and shall advise Contracting Officer of any
discrepancy before performing work.

1.8.4 Modification of References

Accomplish work in accordance with ASME B31.1, ASME B31.5, NFPA 70, and
NFPA 90A, except as modified herein or indicated otherwise for equipment,
materials, installation, examination, inspection, and testing. Consider
the advisory or recommended provisions to be mandatory, as though the word
"shall" had be substituted for the words "should" or "could" or "may,"
wherever they appear. Interpret reference to "authority having
jurisdiction" and "owner" to mean the Contracting Officer.

|

1.8.5 Site Testing Procedures

Indicate test equipment to be used including manufacturers' names and model
numbers, date of last calibration, and accuracy of calibration.

1.8.6 Commissioning Procedures

Define procedures specific to each control system including instructions on
how to set control parameters and setpoints, proportional, integral and
derivative mode constants, contact output settings, positioner range
adjustments, and calibration checks of transmitters.

1.8.7 Calibration Adjustment and Commigsioning Reports

Submit specific to each HVAC control system, including settings adjustments
and results of calibration checks

1.9.7 Temperature Control System

In addition to the requirements specified in the paragraph entitled
"SUBMITTALS", meet the following requirements. Submit Operation and
Maintenance Manuals for items of new equipment listed under paragraph
entitled "Product Data." Manual shall contain full hardware support
documentation, which shall include but not be limited to the following:
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a. General description and specifications

b. Installation and initial checkout procedures

c. Detailed electrical and logical description

d. Troubleshooting procedures, diagrams, and guidelines

e. Alignmenﬁ and calibration procedures for components

f. Preventive maintenance requirements and a maintenance checklist

g. Detailed schematics and assembly drawings

h. Spare parts list data, including required tool kits and suggested
method of repairs such as field repair, factory repair, or item
replacement .

i. Signal identification and timing diagrams

j. Complete as-built control drawings, schedules, and sequence of
operation

k. Controller configuration and parameter setting procedures

1. Step-by-step procedures required for each HVAC control systems
startup, operation, shutdown, recovery, and fault diagnosis

m. Manufacturer supplied operator manuals for equipment

n. Qualified service organization list

PART 2 PRODUCTS

2.

1 COMPONENTS

Provide components factory ordered for this project. Rebuilt equipment,
warehoused equipment, or earlier generation equipment shall not be
acceptable. Electrical, electronic, and electropneumatic devices not
located within control panels shall have a NEMA 250 Type 1 enclosure in
accordance with NEMA 250 unless otherwise specified. Actuators and
positive positioners, and transmitters shall operate within temperature
limit ratings of plus 35 to 150 degrees F. Panel mounted instruments shall
operate within limit ratings of 35 to 120 degrees F and 10 percent to 95
percent relative humidity, noncondensing. Devices installed outdoors shall
operate within limit ratings of minus 35 to 150 degrees F.

.2 ACTUATORS

Provide pneumatic, electric, or electronic actuators. Actuators shall
function as required within 85 to 110 percent of their power supply rating.
Actuators shall fail to their spring return positions on signal or power
failure unless indicated as timed, power return actuators. Actuators shall
have visible position indicators. Where actuators do not have positive
spring returns for fail-safe operation, provide capacity tanks,
restrictors, check valves, and relays, or reserve power as required to
achieve proper timed positioning for up to 4 minutes after primary power
failure. Actuators shall open or close the devices to which they are
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applied within 60 geconds after a full scale gignal input change.
Pneumatic actuators shall be rated for 25 peig operating pressure except
for high pressure cylinder type actuators.

2.2.1 Damper Actuators

Damper actuators shall be rated for at least 125 percent of the motive
power necessary to operate the connected damper. The actuator stroke shall
be limited by an adjustable stop in the direction of the return stroke.
Actuators shall be provided with mounting and connecting hardware.

2.2.2 Valve Actuators

Valve actuators shall be rated for at least 125 percent of the motive power
necessary to operate the valves over their full range of operation against
the total and differential pressures.

2.2.3 Positive Positioners

Pogsitive positioners shall be pneumatic relays with mechanical feedback
mechanisms, adjustable operating ranges, and starting points.

2.3 AUTOMATIC CONTROL VALVES
Provide automatic control valves.
2.3.1 Valve Assembly

Valves shall have stainless steel stems and stuffing boxes with extended
necks to clear the piping insulation. vValve bodieg ghall be designed for
not less than 125 psig working pressure or 150 percent of the system
operating pressure, whichever is greater. Maximum rated shutoff pressure
of the valve shall exceed the rated deadhead pressure of the pump that
supplies it. Valve leakage rating shall be 0.01 percent of rated Cv for
soft-seated valves and 0.05 percent for metal-to-metal seated valves.
Class 125 copper alloy valve bodies and Class 150 steel or stainless steel
valves shall conform to ASME B16.5 as a minimum. Components of cast iron
valves shall conform to ASTM A 126 Class B or C as a minimum.

2.3.2 Butterfly Valve Assembly

Butterfly valves shall be threaded lug type suitable for dead-end service,
and for modulation to the fully closed position, with carbon steel bodies
or cast iron Class 125 and noncorrosive digcs, stainless steel shafts
supported by bearings, and EPDM seats suitable for temperatures from minus
20 degrees to plus 250 degrees F. Valves shall have a manual means of
operation independent of the actuator.

2.3.3 Two-Way Valves

Two-way modulating valves shall have equal percentage characteristics.
2.3.4 Three-Way Valves

Three-way valves shall provide constant total flow throughout full plug
travel.
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2.3.5 Valves for Chilled Water Service

ASME B16.1. Bodies for valves 2 inches and smaller shall be brass or

bronze, with threaded-end or union-end connections. Bodies for valves from
2.5 inches and larger shall be cast iron. Bodies for valves 2.5 inches

and larger shall have flanged-end connections. Internal valve trim shall

be brass or bronze except that valve stems may be Type 316 stainless

steel. Water valves shall be sized for a 3 psi differential through the

valve at rated flow, except as indicated otherwise. Select valve flow

coefficient (Cv) for an actual pressure drop not less than 50 percent or

greater than 125 percent of the design pressure drop at design flow.

Valves 4 inches and larger shall be butterfly valves.

2.3.6 Valves for Hot Water Service

Valves for hot water service below 250 Degrees F shall conform to ASME Bl6.1.
Bodieg for valves 2 inches and smaller shall be brass or bronze, with
threaded-end or union-end connections. Bodies for valves 2.5 inches and
larger shall be cast iron. Bodies for 2.5 inches and larger shall have
flanged-end connections. Water valves shall be sized for a 3 psi
differential through the valve at rated flow, except as indicated
otherwise. Select valve flow coefficient (Cv) for an actual pressure drop
not less than 50 percent or greater than 125 percent of the design pressure
drop at design flow. Internal trim, including seats, seat rings,
modulating plugs, and springs, of valves controlling water hotter than 210
degrees F shall be Type 316 stainless steel. Internal trim for valves
controlling water 210 degrees F or less shall be brass or bronze.
Non-metallic parts of hot water control valves shall be suitable for a
minimum continuous operating temperature of 250 degrees F or 50 degrees F
above the system design temperature, whichever is higher. Valves 4 inches
and larger shall be butterfly valves.

2.3.7 Valves for Compressed Air Service

Valves used for switching compressed air supplied to pneumatic systems
shall be brass body, three-way valves which shall conform to ASME B16.15
Class 250.

2.4 DAMPERS
Provide dampers in air ducts.
2.4.1 Damper Assembly

Damper shall conform to SMACNA 1966. A single damper section shall have
blades no longer than 48 inches and shall be no higher than 72 inches.
Maximum damper blade width shall be 8 inches. Larger sizes shall consist
of a combination of sections. Dampers shall be steel or other materials
where indicated. Flat blades shall be made rigid by folding the edges.
Provide blades with compressible seals at points of contact. Provide
channel frames of dampers with jamb seals to minimize air leakage. Dampers
shall not leak in excess of 10 cfm per square foot at 4 inches water gage
static pressure when closed. Seals shall be suitable for an operating
temperature range of minus 40 degrees F to 200 degrees F. Dampers shall be
rated at not less than 2000 fpm air velocity. Moving parts of the
operating linkage in contact with each other shall consist of dissimilar
materials. Damper axles shall be 0.5 inch minimum plated steel rods
supported in the damper frame by stainless steel or bronze bearings.

Blades mounted vertically shall be supported by a non-ferrous dissimilar
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thrust bearings. Pressure drop through dampers shall not exceed 0.05 inch
water gage at 1,000 fpm in the wide-open position. Frames shall not be
less than 2 inches wide. Dampers shall be tested in accordance with

AMCA 500-D.

2.4.2 Operating Links

Operating links external to dampers, such as crankarms, connecting rods,
and line shafting for transmitting motion from damper actuators to dampers,
shall withstand a load egual to at least twice the maximum required
damper-operating force. Rod lengths shall be adjustable. Links shall be
brass, bronze, zinc-coated steel, or stainless steel. Mating parts shall
consist of dissimilar materials. Working parts of joints and clevises
shall be brass, bronze, or stainless steel. Adjustments of crankarms shall
control the open and closed position of dampers.

2.5 FIRE PROTECTION DEVICES

Provide smoke detectors in return and supply air ducts on the downstream
side of the filters in accordance with NFPA 90A, except as otherwise
indicated. Provide UL listed or FM approved detectors for duct
installation.

2.5.1 Smoke Detectors

Provide in each air-handling system with supply air capacity greater than
2000 cfm in accordance with NFPA 90A. Locate downstream of the supply air
filters and prior to any branch connection in accordance with NFPA 72.
Provide in each air-handling system, serving more than one story, and
having a return air capacity greater than 15000 cfm in accordance with NFPA
90A. Locate at return connection to air handler prior to any fresh air
inlet connection and prior to any recirculation connection in accordance
with NFPA 72. Smoke control and exhaust systems shall have provision for
automatic and manual operation by means of a key-operated switch to
override any other shutdown features and shall be located as indicated.

2.5.2 Smoke Dampers

Smoke dampers and actuator assemblies as required in accordance with

NFPA 90A sgshall meet the Class II leakage requirements of UL 555S. Dampers
shall be factory fabricated, galvanized steel or stainless steel with
lubricated bearings, linkages, and seals to withstand temperatures from
minus 20 to 250 degrees F. Provide replaceable seals. Equip dampers with
pneumatic or electric actuators which close smoke dampers tightly when
activated. After the smoke has cleared, the dampers shall automatically
reset.

2.6 SENSORS

2.6.1 Spans and Ranges
Transmitters shall be calibrated to provide an electric or electronic
output signal of 4 to 20 mA electric or electronic and 3 to 15 psi output
for pneumatics over the indicated span or range.

b. Duct temperature, from 40 to 140 degreesg F.

d. Chilled water temperature, from 30 to 80 degrees F.
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f. Heating hot water temperature, from 100 to 250 degrees F.
h. Outside air temperature, from minus 30 to 130 degrees F.

i. Relative humidity, from 0 to 100 percent for high/low limit
applications; from 20 to 80 percent for space applications.

j. Differential pressure for VAV supply duct static pressure from 0
to 2.0 inches water gage.

k. Pitot tube airflow measurement station and transmitter, from 0 to
0.1 inch water gage for flow velocities of 500 to 1200 fpm, 0 to
0.25 inch water gage for velocities of 500 to 1800 fpm, or 0 to
0.5 inch water gage for velocities of 500 to 2500 fpm, or 0 to 1.5
inches water gage for velocities of 1500 to 4500 fpm, or 0 to 2
inches water gage for velocities of 3000 to 6000 fpm as required
by the duct system.

1. Electronic airflow measurement station and transmitter, from 125
to 2500 fpm, 1500 to 4500 fpm, or 3000 to 6000 fpm as required by
the duct system.

2.6.2 Temperature Sensors
2.6.2.1 Resistance Temperature Detectors (RTD's)

RTD shall be platinum with a tolerance of plus or minus 0.25 percent at 32
degrees F, and shall be encapsulated in epoxy, Series 300 stainless steel,
anodized aluminum, or copper. RTD shall be furnished with RTD transmitter
as specified, integrally-mounted unless otherwise indicated.

2.6.2.2 Continuous Averaging RTD's

Continuous averaging RTD's shall have a tolerance of plus or minus 1.0
degrees F at the reference temperature, and shall be of sufficient length
to ensure that the resistance represents an average over the cross section
in which it is installed. Sensing element shall have a bendable copper
sheath. Averaging RTD shall be furnished with RTD transmitter as
gspecified, to match the resistance range of the averaging RTD. Element
length shall be a minimum of one linear foot per square foot of coil face
area.

2.6.2.3 RTD Transmitter

RTD transmitter shall be selected to match the resistance range of the
RTD. Transmitter shall be a two-wire, loop-powered device. Transmitter
shall produce a linear 4 to 20 mA dc output corresponding to required
temperature measurement. Output error shall not exceed 0.1 percent of the
calibrated measurement. Transmitter shall include offset and span
adjustments.

2.6.3 Relative Humidity Instruments

2.6.3.1 Relative Humidity Sensor
Provide relative humidity sensor. Use nonsaturating sensing elements
capable of withstanding a saturated condition without permanently affecting

calibration or sustaining damage. Sensing elements shall be bulk polymer
or thin film polymer. Sensing elements shall have an accuracy of plus or

SECTION 23 09 53.00 20 Page 235



PHSF Mechanical Upgrade 79K38541

minus 2 percent of full scale within the range of 20 to 80 percent relative
humidity. Provide a two-wire, loop-powered transmitter located at the
sensing elements to convert the sensing elements output to a linear 4 to 20
mA dc output corresponding to required humidity measurement. Output error
shall not exceed 0.1 percent of calibrated measurement. Transmitter shall
include offset and span adjustments. Transmitter shall have ability to be
calibrated electronically by using a one-point, in-situ method which allows
for error correction with a single potentiometer.

2.6.4 Pressure Sensors

Provide electronic pressure sensor and transmitter. Sensor shall be a
pressure transmitter with an integral sensing element. Sensor over
pressure rating shall be 25 psig above its normal operating range. Sensing
element accuracy shall be plus or minus one percent of full scale.
Transmitter accuracy shall be plus or minus 0.1 percent of the calibrated
measurement. Transmitter shall be a two-wire, loop-powered device.
Transmitter shall produce a linear 4 to 20 mA dc output corresponding to
required pressure measurement. Transmitter shall have offset and span
adjustments.

2.7 THERMOWELLS
Provide brass or Series 300 stainless steel thermowells with threaded brass
plug and chain, 2 inch lagging neck and extension type well, and inside
diameter and insertion length as required for the application. Provide
thermowells for immersion sensors with conducting material inside the well.
2.8 THERMOSTATS
Provide thermostats.

2.8.1 Ranges

Thermostat ranges shall be selected so that the setpoint is adjustable
between plus or minus 10 degrees F of the setpoint indicated.

2.8.2 Nonmodulating Capillary Thermostats and Aquastats
a. Thermostat shall have a capillary length of at least 5 feet,
adjustable direct reading scales for both setpoint and

differential, and a differential adjustable from 6 to 16 degrees F.

b. Aquastats shall be strap-on type, with 10 degrees F fixed
differential.

2.8.3 Low-Temperature Protection Thermostats (Freezestats)
Low-temperature protection thermostats shall be manually reset
low-temperature safety thermostats, with NO and NC contacts or a
two-position pneumatic output signal and a 20 foot element which shall
respond to the coldest 18 inch segment.

2.8.4 Modulating Capillary Thermostats
Thermostats shall have either one output signal, two output signals

operating in unison, or two output signals operating in sequence, as
required for the application.
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2.9 SUNSHIELDS

Provide sunshields for outside air temperature sensing elements to prevent
the sun from directly striking temperature sensing elements. Provide
sunshields with adequate ventilation so that the sensing element responds
to the ambient temperature of surroundings. The top of each sunshield
shall have galvanized metal or aluminum rainshield projecting over the face
of the sunshield. Sunshields shall be painted white or shall be unpainted
aluminum.

2.10 PRESSURE SWITCHES AND SOLENOID VALVES
Provide pressure switches and solenoid valves.
2.10.1 Pressure Switches

Switches shall have an adjustable setpoint with visible setpoint scale.
Range shall be as indicated. Differential adjustment shall span 20 to 40
percent of the range of the device.

2.10.2 Differential Pressure Switches

Switches shall be an adjustable diaphragm-operated device with two SPDT
contacts, with taps for sensing lines to be connected to duct pressure
fittings designed to sense air pressure. Fittings shall be angled-tip type
with tips pointing into the airstream. Range shall be 0.5 to 6 inches water
gage. Differential shall be a maximum of 0.15 inch water gage at the low
end of the range and 0.35 inch water gage at the high end of the range.

2.10.3 Pneumatic Electric (PE) Switches

Switches shall have an adjustable setpoint range of 3 to 20 psig, and
differential adjustable from 0.25 to 1 psi.

2.10.4 Solenoid Operated Pneumatic (EP) Valves

Valves shall have three-port operation: common, normally open, and
normally closed. Valves shall have an outer cast aluminum body. The air
connection shall be a 1/4 inch NPT threaded connection. Valves shall be
rated for 50 psig where used in a control system which operates at 25 psig
or less, or 150 psig where used in a control system which operates in the
range of 25 to 100 psig.

2.11 INDICATING DEVICES
Provide indicating devices.
2.11.1 Thermometers
a. Thermometers for insertion in ductwork and piping systems shall
have brass, malleable iron, or aluminum alloy case and frame,
clear protective face, and permanently stabilized glass tube with
an indicating fluid column, white face, black numbers, and a 9 inch

scale.

b. Thermometers for piping systems shall have rigid stems with
straight, angular, or inclined pattern.

c. Thermometer stems shall have expansion heads as required to
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2.11.2

prevent breakage at extreme temperatures. On rigid stem
thermometers, the space between bulb and stem shall be filled with
a heat transfer medium.

Air duct thermometers shall have perforated stem guards and 45
degree adjustable duct flanges with locking mechanisms.

Averaging thermometers shall have 3.5 inch (nominal) dial, with
black legend on white background, and pointer traveling through a
270 degree arc.

Thermometers shall have an accuracy of plus or minus one percent
of gcale range. Thermometers shall have the following ranges:

(1) Mixed air temperature: O to 100 degrees F in 1 degree F
graduations.

(2) Return air temperature: 0 to 100 degrees F in 1 degree F
graduations.

(3) Cooling coil discharge temperature: 0 to 100 degrees F in 1
degree F graduations.

(4) Heating coil discharge temperature: 30 to 180 degrees F in 2
degree F graduations.

(5) Hydronic heating systems below 220 degrees F: 40 to 240
degrees F in 2 degree graduations.

(6) Chilled water temperature: O to 100 degrees F in one degree F
graduations.

Pressure Gages

Provide pressure gages with gage cock, snubber, and syphon.

a.

2.12

ASME B40.100. Gages shall be 2 1/2 inch (nominal) size,
back-connected, suitable for field or panel mounting as required,
shall have black legend on white background, and shall have a
pointer traveling through a 270 degree arc. Accuracy shall be
plus or minus 3 percent of scale range.

Gages for indicating signal output to pneumatic actuators and main
air gages shall have scale of 0 to 30 psig in 1 psig graduations.

Gages for hydronic system applications shall have ranges and
graduations as indicated.

Pneumatic transmission receiver gages shall have a range to match
the respective transmitters.

LOW-DIFFERENTIAL PRESSURE GAGES

Gages for low-differential pressure measurements shall be 4 1/2 inch
(nominal) size with two seats of pressure taps, and shall have a
diaphragm-actuated pointer, white dial with black figures, and pointer zero
adjustment. Gages shall have ranges and graduations as indicated.

Accuracy shall be plus or minus 2 percent of scale range.
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2.13 CONTROLLERS
2.13.1 Single-Loop Controllers
2.13.1.1 Controller Features

Controller shall be a microprocessor-based, single-loop device that does
not require Contractor-generated software. Controller shall conform to

FCC Part 15. Controller panel cutout shall be 3.62 by 3.62 inches.
Controller shall have field selectable range for process variables, a
remote setpoint analog input and analog output with adjustable high and low
end limits, and proportional control manual reset adjustment. Analog
output shall result from PID control. Analog output shall be configurable
as direct acting and reverse acting. Controller shall have keyboard,
display, auto/manual selection for control of analog output, and remote
setpoint adjustment/local setpoint adjustment selection. Controller shall
have adjustable high-end and low-end limits, ratio, and bias adjustments on
remote setpoint input; operator initiated self-tune/manual-tune selection,
anti-reset wind-up feature, and two configurable independent SPDT with
adjustable system contact closure outputs. Controller shall be
configurable to power-up in manual with local setpoint control, in
automatic with local setpoint control, and in automatic with remote
setpoint control. Contact closures shall be activated by a process
variable and by a process variable deviation from setpoint as configured.
The range of hysteresis adjustment shall not be smaller than 1 percent to 5
percent of process variable input span. Controller shall power the analog
output loop to 20 mA where connected to a load of 600 ohms. Controller
shall have 5-year battery backup or shall have nonvolatile memory to store
operating parameters.

2.13.1.2 Controller Parameter Input and Display

Control parameters shall be entered and displayed directly, in the correct
engineering units, through a series of keystrokes on a front panel display
with a 3 1/2-digit, seven-segment display, with decimal point and polarity
indication. Use of the display shall allow manual interrogation of
setpoint, mode constants, and values of process variables and outputs.

2.13.1.3 Controller Electrical Requirements

Controller shall be powered by 120 Vac. Controller shall provide
electrical noise isolation, not less than 100 dB at 60 Hz common mode
rejection ratio, and not less than 60 dB at 60 Hz normal mode rejection
ratio between ac power line and process variable input, remote setpoint
input, and output signals.

2.13.1.4 Controller Accuracy

Controller shall have an accuracy of plus or minus 0.30 percent of input
span, plus or minus one digit.

2.13.1.5 Controller Self Tuning
Controller self-tuning operation shall apply proportional, integral, and
derivative modes of control; mode constants shall be modified as

required. Self tuning shall only operate when selected from the front
panel.
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2.13.1.6 Controller Manual Tuning

Controller manual tuning operation ghall provide proportional, integral,
and derivative control modes, or any combination thereof, by means of
individual mode constant adjustments. Adjustments shall be set for the
appropriate value if a particular control mode action is desired, or to
zero for the particular mode not desired. The proportional mode constant
shall be adjustable from 0 to 200 percent of input signal range; the
integral mode constant shall be adjustable from 0 to 20 repetitions per
minute; and the derivative mode constant shall be adjustable from 0 to 5
minutes.

2.13.2 Pneumatic Controllers

Controllers shall be two-pipe devices which use main air supplied to
controller and pneumatic relay to produce the controller output signal.
Controllers shall have field selectable local and remote adjustable
setpoints, and an adjustable proportional band for analog (proportional)
control or an adjustable differential for binary (two-position or floating)
control. Controllers shall have single- or dual-input ports as required
for the application and field selectable direct or reverse action for
inputs. Dual input controllers shall have adjustable secondary input
authority. Controllers shall have integral gage or test connections for
testing or indication of input and output signals.

2.13.3 Analog Electronic Controllers

Controllers shall be solid-state electronic devices which sense the
difference between input sensor analog values (resistance or voltage) and
setpoint adjustment analog values (resistance or voltage), and shall
amplify the difference signal to provide the output signal. Controllers
shall include the following:

a. Proportional band: 2.5 to 33 percent of input device span.
b. Authority: minimum of 33 to 200 percent.

c. Inputs: thermistor, resistance, transmitter, or output of other
electronic controllers.

d. Outputs: within the range of minus 5 to 20 Vdc or a 4 to 20 mA dc
current loop.

e. Remote setpoint adjustment (SPA): plus or minus 10 percent of
input device span.

2.13.4 Pneumatic Low-Range Pressure Controllers for Ductwork Applications

Controllers shall provide two-pipe, pilot-operated control with pneumatic
feedback and proportional action. Sensing elements shall be differential
type with pressure ranges appropriate for intended service. One element
shall measure the variable while the other element measures the standard
reference. Static pressure controllers shall have slack diaphragms with
standard ranges between 0 to 6 inches water gage and an adjustable
throttling range of 0.02 to 0.5 inch water gage. Sensing element shall be
mountable in ductwork and shall measure static pressure without pulsations.
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2.13.5 Pneumatic Differential Pressure Controllers for Liquid Applications

Differential pressure controllers shall have a minimum range of 0 to 50
psig or 0 to 250 psig as specified or required for the application and
shall have an adjustable throttling range of 1 to 25 psig. Sensing element
shall be filled diaphragm type with three-valve manifold for isolation and
nulling. Provide syphons and pressure snubbers.

2.14 CONTROL DEVICES AND ACCESSORIES
Provide control devices and accessories.

2.14.1 Function Modules
Function modules shall accept mA dc analog input signals to produce analog
output signals or contact output signals. Modules shall have zero and span
adjustments for analog outputs, and setpoint adjustments for contact
outputs.

2.14.1.1 Minimum Position Switches and Temperature Setpoint Devices
Minimum position switches and temperature setpoint devices shall accept
manual input and shall produce steady analog output. Switches and devices
shall be suitable for recessed wall mounting or panel mounting and shall
have a graduated dial.

2.14.1.2 Signal Inverter Modules
Signal inverter modules shall accept analog input signal and produce analog
output signal that linearly reverses the direction of signal change of
input versus output.

2.14.1.3 High-Low Signal Selector Modules

High-low signal selector modules shall accept analog input signals and
select either the highest or the lowest input signal as the output signal.

2.14.1.4 Sequencer Modules
Sequencer modules shall provide fixed time delayed sequencing of one or
more contact transfers from an analog input signal. Sequencers shall
return contacts to their zero input signal condition when power is
interrupted.

2.14.2 Relays
Relays shall be two-pole, double-throw (DPDT) with a 10-ampere resistive
rating at 24 Vac, and shall have an enclosed coil. Provide with a light
indicator which is lit when the coil is energized and is not lit when the
coil is not energized.

2.14.3 Time-Delay Relays

Time-delay relays shall be DPDT with octal connectors and dust covers. The
adjustable timing range shall be 0 to 3 minutes

2.14.4 Current-to-Pneumatic (IP) Transducers

Transducers shall be two-wire transmitters which convert an input signal to
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3 to 15 psig or 15 to 3 psig pneumatic output, with a conversion accuracy
of plus or minus 2 percent of full scale, including linearity and
hysteresis. Air consumption shall not be greater than 0.25 scfm.

2.14.5 Regulated Power Supplies

Power supplies shall provide a 24-Vdc linear supply at not less than 2
amperes, with regulation to 0.05 percent of output voltage. Power supplies
shall have a fused input, and shall be protected from voltage surges and
power-line transients. Power supply output shall be protected against
overvoltage and short circuits. Power supply loading shall not be greater
than 1.2 amperes.

2.14.6 Transformers

UL 508 and NEMA ST 1 as applicable. Transformers, other than transformers
in bridge circuits, shall have primaries wound for available voltage and
secondaries wound for correct control circuit voltage. Transformers shall
be sized so that connected.loads equal 80 percent of rated capacity.
Transformers shall be enclosed in rustproof, galvanized steel cabinets with
conduit connections. Disconnect switch shall be provided on the primary
side, and a fuse cutout on the secondary side. Provide backup power
supply including transformers connected to the emergency power source
Provide for automatic switchover and alarm upon failure of primary control
circuit.

2.14.7 Pilot Lights and Manual Switches

Device illumination shall be by light-emitting diode (LED) or neon lamp.
Switches shall have operating levers and index plates showing switch
positions and names of apparatus controlled or other appropriate
designations.

2.15 HVAC SYSTEM CONTROL PANELS
Provide HVAC system control panels.
2.15.1 Panel Assembly

Panel shall be fabricated for bottom entry connection for control gystem
electric power, control system main air source, control system wiring,
pneumatic tubing, interconnection of control systems, interconnection of
starters, and external shutdown devices. Panel shall have an operating
temperature rise of not greater than 20 degrees F above an ambient
temperature of 100 degreeg F.

2.15.2 Panel Electrical Requirements

Control panel shall be powered by nominal 120 Vac terminating at panel on
terminal blocks. Instrument cases shall be grounded. Interior and
exterior panel enclosures shall be grounded.

2.15.3 Enclosures

Enclosures for each panel ghall be a single door, wall-mounted box
conforming to NEMA 250 with a continuous hinged and gasketed exterior door
with a print pocket, key lock, and interior back panel. 1Inside finish
shall be white enamel, and outside finish shall be gray primer over
phosphatized surfaces.
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2.15.4 Mounting and Labeling

Provide pilot lights, switches, panel-mounted control devices, and pressure
gages shall be mounted on the door. Power conditioners, fuses, and duplex
outlets shall be mounted on the interior of the cabinet. Other components
housed in the panel shall be mounted on the interior back panel surface of
the enclosure and shall be identified by plastic or metal nameplates which
are mechanically attached to the panel. Lettering shall be cut or stamped
into the nameplate to a depth of not less than 1/64 inch, and shall have
contrasting color, produced by filling with enamel or lacquer or by use of
laminated material. Painting of lettering directly on the surface of the
door or interior back panel is not permitted.

2.15.5 Wiring and Tubing

a. Pneumatic device inputs and outputs shall be piped to bulkhead
fittings in the bottom of the panel with a 2 inch loop to
facilitate replacement. Electric, electronic, and
electropneumatic device signals entering and leaving the panel
shall be wired to identified terminal blocks.

b. Wiring shall be installed in wiring ducts so that devices can be
added or replaced without disturbing existing wiring that is not
affected by the change. Wiring to single-loop controllers shall
have a 4 inch wiring loop in the horizontal wiring duct at each
wiring connection. There shall be no wiring splices within the
control panel. Interconnections required for power or signals
shall be made on device terminals, if available, or panel terminal
blocks, with not more than two wires connected to each terminal.

c. Instrument signal grounds at the same reference level sghall end at
a grounding terminal connected to a common ground point for that
level. Wiring shield grounds at the same reference level shall
end at a grounding terminal connected to a common ground point for
that level. Grounding terminal blocks shall be identified by
reference level.

d. Wiring connected to controllers shall be identified by function
and polarity, e.g., process variable input and remote setpoint
input and output.

2.16 COMPRESSED AIR STATIONS
2.16.1 Compressed Air Station Specialties

c. Flexible pipe connectors shall be designed for 150 psi and 250
degrees F service, and shall be constructed of rubber,
tetrafluoroethylene resin, or braided corrosion-resistant steel,
bronze, monel, or galvanized steel. Connectors shall be suitable
for service intended and may have threaded or soldered ends.
Length of connectors shall be as recommended by the manufacturer
for service intended.

d. Vibration isolation units shall be standard products with

published loading ratings, and shall be single rubber-in-shear,
double rubber-in-shear, or spring type.
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2.17 CONTROL TUBING AND WIRING

Provide HVAC control tubing and wiring.
2.17.1 Tube and Fittings
2.17.1.1 Copper Tubing

ASTM B 75 or ASTM B 88. Tubing 0.375 inch outside diameter and larger
shall have a minimum wall thickness equal to ASTM B 88, Type M. Tubing less
than 0.375 inch outside diameter shall have a minimum wall thickness of
0.025 inch. Concealed tubing shall be hard or soft copper; multiple tubing
shall be racked or bundled. Exposed tubing shall be hard copper; rack
multiple tubing. Tubing for working pressures greater than 30 psig shall
be hard copper. Bundled tubing shall have each tube numbered each six feet
minimum. Racked and individual tubes shall be permanently identified at
each end. Fittings shall be solder type ASME B16.18 or ASME B16.22, using
ASTM B 32, Plumbing Code approved lead-free solder, or compression type
ASME B16.26.

2.17.2 Wiring

a. Terminal blocks shall be insulated, modular, feed-through, clamp
style with recessed captive screw-type c¢lamping mechanisms.
Terminal blocks shall be rail mounted, and shall have end plates,
partition plates or enclosed sides for separation.

b. Control wiring for 24-V circuits shall be 18 AWG minimum and shall
be rated for 300-V service.

c. Wiring for circuits operating at more than 100 V ghall be 14 AWG
minimum and shall be rated for 600-V service.

d. Analog signal wiring circuits within control panels shall not be
less than 20 AWG and shall be rated for 300-V service.

e. Instrumentation cable shall be 18 AWG, stranded copper, single or
multiple twisted, minimum 2-inch lay of twist, 100 percent
shielded pairs, and shall have 300-V insulation. Each pair shall
have a 20-AWG tinned copper drain wire, individual pair, and
overall insulation. Cables shall have an overall aluminum
polyester or tinned overall copper cable shield tape, 20-AWG
tinned-copper cable drain wire, and overall cable insulation.

f. Nonconducting wiring ducts in control panels shall have slotted
side snap-on covers, fittings for comnnecting ducts, mounting clips
for securing ducts, and wire retaining clips.

PART 3 EXECUTION
3.1 INSTALLATION

Perform installation under the supervision of competent technicians
regularly employed in the installation of control systems. Provide
components for a complete and operational control system. Provide control
system complete and ready for operation, as specified and indicated.
Provide dielectric isolation where dissimilar metals are used for
connection and support. Penetrations through and mounting holeg in the
building exterior shall be watertight. Control system installation shall
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provide adequate clearance for control system maintenance by maintaining
access spaces between coils, to mixed-air plenums, and as required to
calibrate, remove, repair, or replace control system devices. Control
system installation shall not interfere with the clearance requirements for
mechanical and electrical system maintenance. 1Install devices mounted in
or on piping or ductwork, on building surfaces, in mechanical and
electrical spaces, or in occupied space ceilings in accordance with
manufacturer's recommendations and as indicated on contract documents.
Provide control devices to be installed in piping and ductwork with
required gaskets, flanges, thermal compounds, insulation, piping, fittings,
and manual valves for shutoff, equalization, purging, and calibration.
Certify that installation of control system is complete and technical
requirements of this section have been met.

3.1.1 Sensors

Provide sensors in locations to sense the appropriate condition. Install
sensor and transmitter where easily accessible and serviceable without
special tools. Sensors shall be calibrated to the accuracy specified in
the contract, and operate correctly when installed. Do not install sensors
designed for one application in the place of another application (e.g.,
replacing a duct sensor with a room sensor).

3.1.1.1 Duct Temperature Sensors

Provide sensors in ductwork in general locations as indicated. Select
specific sensor location within duct to accurately sense appropriate air
temperatures. Locate sensor connection boxes in position not obstructed by
ducts or equipment. Install gaskets between sensor housing and duct

wall. Seal duct and insulation penetrations. Install duct averaging
sensors between two rigid supports in serpentine position to sense average
conditions. Sensor shall have a total minimum length of one linear foot
per 4 square feet of duct area. Sensor shall be mounted a minimum of 3
inches from outside wall surface. Thermally isolate temperature sensing
elements from supports. Provide duct access doors to averaging sensors.

3.1.1.2 Immersion Temperature Sensors

Provide thermowells for sensors measuring temperatures in liquid
applications or pressure vessels. 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 effect proper flow across entire area of the well. Wells
shall not restrict flow area to less than 70 percent of pipe area.

Increase piping size as required to avoid restriction. Temperature sensors
shall be installed in thermowells with thermal transmission material to
speed the response of temperature measurement. Provide thermowells with
sealing nuts to contain thermal transmission material.

3.1.1.3 Strap-on Temperature Sensors

Strap-on temperature sensors, using helical screw stainless steel clamps,
shall be permitted on new hot water piping for on-off operation, and for
existing hot water piping sizes not greater than 3 inches. Clean the pipe
to bright metal. Insulate strap-on bulb and pipe after installation.
Provide other liquid temperature sensors with thermowells. Provide NEMA 250
Type 4 enclosures for outdoor installations. Provide brushed aluminum or
brushed stainless steel enclosures for sensors located in finished spaces.
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3.1.1.4 Outside Air Temperature Sensors

Provide outside air temperature sensor on north side of building, away from
exhaust hoods, air intakes, and other areas which may affect temperature
readings. 1Install sunshields to protect outside air temperature sensor
from direct sunlight.

3.1.1.5 Low-Temperature Protection Thermostats (Freezestats)

Provide thermostat for each 80 square feet of coil-face area to sense the
temperature at location indicated. Install thermostat sensing element in
serpentine pattern.

3.1.2 Thermometers

Provide thermometerg which are installed in liquid systemg in thermowelleg
with thermal transmitting materials within the well to speed the resgponse
of temperature measurement.

3.1.3 Pressure Sensors
3.1.3.1 Duct Static Pressure

Duct static pressure sensor shall be located where indicated on drawings.
3.1.4 Pregsure Gages

Provide snubbers for gages in piping systems subject to pulsation. Gages
for steam service shall have pigtail fittings with cocks. 1Install pressure
gages at locations indicated. Pneumatic output lines shall have pressure
gages mounted near the control panel.

3.1.5 Valves

Provide valve with stems upright where possible but with stems not lower
than horizontal. Provide positioners where indicated and where necessary
to prevent overlap of heating and cooling where one controller operates
more than one pneumatic device and to maintain the proper dead band between
heating and cooling.

3.1.6 Damper Actuators

Provide damper actuators so that the damper sealing action is smooth and
sufficient to maintain leakage at or below specified leakage rate.

Multiple actuators operating a common damper shall be connected to a common
drive shaft. Provide positioners where indicated and where necessary to
prevent overlap of heating and cooling where one controller operates more
than one pneumatic device and to maintain the proper dead band between
heating and cooling.

3.1.7 Access Doors
Provide access doors in ductwork to service airflow monitoring devices,
devices with averaging elements, and low-temperature protection thermostats
(freezestats) .

3.1.8 Tubing

a. Provide control system so that pneumatic lines are not exposed to
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air temperatures below 25 degrees F. Install tubes and tube
bundles exposed to view neatly in lines parallel to lines of the
structure. Route tubing between panels and actuators in
mechanical and electrical spaces so that lines are easily
traceable. Tubes shall be permanently tagged on both ends with an
identifier indicated on shop drawings.

b. Pneumatic lines in mechanical and electrical spaces shall be
copper tubing. Install horizontal and vertical runs of plastic
tubes or soft copper tubing in raceways dedicated to tubing.
Dedicated raceways shall be supported every 6 feet of horizontal
run and every 8 feet for vertical runs. Tubing not installed in
raceways shall be hard-drawn copper tubing with sweat fittings and
valves, supported every 6 feet of horizontal run and every 8 feet
for vertical runs.

¢. Tubing for connecting sensing elements and transmitters to liquid
lines shall be copper with brass compression fittings.

d. Tubing for final connection of sensing elements and transmitters
to ductwork shall be plastic with a maximum length of 12 inches.

g. Final connections to actuators shall be plastic tubing, a maximum
of 12 inches long and unsupported at the actuator.

h. Provide a manual valve at each HVAC control panel to allow shutoff
of main air. Pneumatic connections to HVAC control panels shall
be made using bulkhead fittings except where bundled tubing is
being used.

i. Final connections to HVAC control panel bulkhead fittings shall be
exposed tubing approximately 12 inches long.

j. Tubing and two insulated copper phone wires for installation
checkout may be run in ‘the same conduit. Tubing and electrical
power conductors shall not be run in the same conduit.

3.1.9 Wiring

a. Provide wiring external to control panels, including low-voltage
wiring, in metallic raceways. Install wiring without splices
between sensors, transmitters, control devices, and HVAC control
panels. Install instrumentation grounding as necessary to prevent
ground loops, noise, and surges adversely affecting operation of
the system. Tag cables, conductors, and wires at both ends, with
identifiers indicated on shop drawings.

b. Other electrical work shall be specified in Section 26 05 00.00 40
COMMON WORK RESULTS FOR ELECTRICAL. Provide step-down
transformers where control equipment operates at lower than line
circuit voltages. Transformers serving individual heating,
ventilating, and air-conditioning units shall be fed from fan
motor leads, or fed from the nearest distribution panelboard or
motor control center, using circuits provided for that purpose.

¢. Ground control panels and cabinets as specified in Section
26 05 00.00 40 COMMON WORK RESULTS FOR ELECTRICAL. Grounding of
the green ac ground wire at the breaker panel alone is not
adequate. Install ground wire from each control panel to adequate
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building ground.
3.1.10 Control Drawings
Post laminated copies of as-built control system drawings as indicated.

3.2 ADJUSTMENTS

Calibrate instrumentation and controls, and verify specified accuracy using
test equipment traceable to National Institute for Science and Technology
(NIST) standards. Adjust controls and equipment to maintain conditions
indicated, to perform the functions indicated, and to operate in the
sequence specified.

3.3 FIELD QUALITY CONTROL

a. Demonstrate compliance of HVAC control systems. Furnish
personnel, equipment, instrumentation, and supplies necessary to
perform calibration and site testing. Calibrate test equipment in
accordance with NIST standards. Ensure that tests are performed
or supervised by competent employees of the control system
installer or the control system manufacturer regularly employed in
testing and calibration of control systems.

b. Testing shall include field tests and the performance verification
test. Field tests shall demonstrate proper calibration of
instrumentation, input and output devices, and operation of
specific equipment. The performance verification test shall
ensure proper execution of sequence of operation and proper tuning
of control loops.

¢. The plan for each phase of field acceptance testing shall be
approved in writing before beginning that phase of testing.
Furnish written notification of planned testing to Contracting
Officer at least 21 days prior to testing. Include proposed test
procedures with notification. The Contractor will not be allowed
to start testing without written Government approval of test
procedures. Test procedures ghall consist of detailed \
instructions for complete testing to prove the performance of
heating, ventilating, and air-conditioning system and control
systen, Include the following tests in test procedures.

d. Submit original copies of data produced, including results of each
test procedure, to the Government at the conclusion of each phase
of testing. Tests are subject to supervision and approval by
Contracting Officer. Do not perform testing during scheduled
seasonal off-periods of heating and cooling systems.

3.3.1 Test Reporting

After completion or termination of field tests and.again after the
performance verification test, identify, determine causes, replace, repair,
or calibrate equipment which fails to meet the specification; and deliver a
written report to the Government. The report shall document test results,
explain in detail the nature of each failure, and corrective action taken.
After delivering the performance verification test report, the Contractor
shall convene a test review meeting at the job site to present results and
recommendations to the Government. As a part of the test review meeting,
the Contractor shall demonstrate by performing appropriate portions of
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field tests or the performance verification test that failures have been
corrected. Based on Contractor's report and test review meeting, the
Government will determine either the restart point or successful completion
of testing. Do not commence required retesting until after receipt of
written notification by the Government. At the conclusion of retesting,
repeat the assessment.

3.3.2 Contractor's Field Testing

Calibrate field equipment and verify equipment and system operation before
system is placed on-line. Include the following tests in field testing.

3.3.2.1 Tubing and Wiring Integrity Tests

Test tubing system pneumatically at 1.5 times the design working pressure
for 24 hours. Allowable leakage rate is that which produces a pressure drop
1 psig in 24 hours with compressed air supply turned off. Test wiring for

continuity, ground faults, and open and short circuits.

3.3.2.2 System Inspection

Observe HVAC control system in shutdown condition. Check dampers and
valves for proper normal positions. Document positions for the performance
verification test report.

3.3.2.3 Calibration Accuracy and Operation of Input Test

Verify correct calibration and operation of input instrument. For each
sensor and transmitter, including for temperature, pressure, relative
humidity, and dew point inputs, record the reading at the sensor or
transmitter location using calibrated test equipment. Record the output
reading provided by that sensor or transmitter. Document each of these
location and output readings for the performance verification test

report. The test equipment shall have been calibrated within one year of
the date of use in the field. Test equipment calibration shall be
traceable to the measurement standard of the National Institute of
Standards and Technology.

3.3.2.4 Operation of Output Test
Check the operation of output to verify correct operation. Operate analog
device to minimum range (e.g., 4 mA) and maximum range (e.g., 20 mA), and
measure and record actual output values.

3.3.2.5 Actuator Range Adjustment
With the controller, apply a control signal to each actuator and verify
that the actuator operates properly from its normal position through to the
full range of stroke position. Record actual spring ranges and normal
positions for modulating control valves and dampers.

3.3.3 Coordination With HVAC System Balancing

Tune the control system after air and hydronic systems have been balanced,
minimum damper positions have been set, and a report has been issued.

3.3.4 Field Test Documentation

Before scheduling the performance verification test, provide field test
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documentation and written certification of completion to Contracting
Officer and the Naval Energy and Environmental Support Activity (NEESA),
that the installed system has been calibrated, tested, and is ready to
begin the performance verification test. Do not start the performance
verification test prior to receiving written permission from the Government.

3.3.5 Performance Verification Test

Conduct the performance verification tests to demonstrate that the control
system maintains setpoints and that the control loops are tuned for the
correct sequence of operation. Conduct the performance verification test
during one week of continuous HVAC and control systems operation and before
final acceptance of work. Specifically, the performance verification test
shall demonstrate that the HVAC system operates properly through the
complete sequence of operation (e.g., seasonal, occupied and unoccupied,
warm up, etc.), for specified control sequences. Demonstrate proper
control system response for abnormal conditions for which there is a
specified system or controls response by simulating these conditions.
Demonstrate that hardware interlocks and safety devices work as designed.
Demonstrate that the control system performs the correct sequence of
control.

3.3.6 Opposite Season Test

Repeat the performance verification test during an opposite season to the
first performance verification test.

3.4 QUALIFIED SERVICE ORGANIZATION LIST

The qualified service organization list shall include names and telephone
numbers of organizations qualified to service HVAC control systems.

3.5 COMMISSIONING

Commissioning of control systems is specified in the pre-field TAB
engineering report described in Section 23 05 93 TESTING, ADJUSTING AND
BALANCING. Also see Section 23 08 00.00 10 COMMISSIONING OF HVAC SYSTEMS.

-- End of Section --
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SECTION 23 25 00

CHEMICAL TREATMENT OF WATER FOR MECHANICAL SYSTEMS
11/08

PART 1 GENERAL

1.

1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM D 596 (2001; R 2006) Reporting Results of
Analysis of Water

.2 SYSTEM DESCRIPTION

This section covers the provisions and installation procedures necessary
for a complete and totally functional water system(g) chemical treatment.
Provide and install the system with all necessary System Components,
Accessories, Piping Components, and Supplemental Components/Services.

.3 SUBMITTALS

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

SD-03 Product Data
Water Analysis; G
Tests; G
Test schedules, at least 2 weeks prior to the start of related
testing, for the condenser/chilled/boiler/condensate/feedwater

water quality tests. The schedules shall identify the date, time,
frequency and collection location for each test.

PART 2 PRODUCTS

2.

1 WATER ANALYSIS

After award of the contract, the user will provide to the contractor a
water analysis report less than 30 days old. Conditions of make up water to
be supplied to the boilers and chilled water systems reported in accordance
with ASTM D 596 are as follows:

Date of Sample
Temperature degrees C.
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Silica (8i0O 2) ppm (mg/L)
Insoluble ppm (mg/L)
Iron, total (Fe) ppm (mg/L)
Aluminum (Al) ppm (mg/L)
Calcium (Ca) ___ ppm (mg/L)
Magnesium (Mg) ppm (mg/L)
Carbonate (HCO 3) ppm (mg/L)
Sulfate (SO 4) ppm (mg/L)
Chloride (C1) ppm (mg/L)
Nitrate (NO 3) ______ ppm (mg/L)
Turbidity ntu

PH

Residual Chlorine _  __ ppm (mg/L)
Total Alkalinity _ _ ppm (mg/L)
Non-Carbonate Hardness __ ppm (mg/L)
Total Hardness ppm (mg/L)
Dissolved Solids ppm (mg/L)
Conductivity micromho/cm

PART 3 EXECUTION
3.1 EXAMINATION

After becoming familiar with all details of the work, verify all dimensions
in the field, and advise the Contracting Officer of any discrepancy, before
performing any work.

3.2 TESTS

If the waters of the mechanical systems are not in conformance with the
specified requirements or in accordance with manufacturer's
recommendations, the water treatment company shall take corrective action
to enable compliance. Daily operational tests shall be performed in the
directed frequencies to maintain required control to prevent corrosion,
scaling and damage to equipment during operation

3.2.1 Chilled Water Testing
Prior to start of construction, at the completion of the installation of

each AHU, and at the completion of the project, perform the following tests
on chilled water.

PH
Nitrite or Molybdate ppm (mg/L)
Conductivity micromho/cm

3.2.2 Hot Water Boiler Water Quality Testing

3.2.2.1 Low and Medium Temperature Systems
Prior to start of construction, at the completion of the installation of
each AHU, and at the completion of the project, testing shall be completed

and recorded for the following parameters.

PH
Nitrite or Molybdate ppm (mg/L)
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3 INSPECTIONS

.3.1 Inspection General Requirements

Thirty days after project completion, inspect the air handling unit systems
for problems due to corrosion, scale, and biological growth. If the
systems are found not to conform to the manufacturer's recommended
conditions, and the water treatment company recommendations have been
followed; the water treatment company shall provide all chemicals and labor

for cleaning or repairing the equipment as required by the manufacturer's
recommendations.

-- End of Section --
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L1 Galvanized Steel Ductwork Materials
.2 Brazing Materials
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COMPONENTS
Reinforcement
Fittings
Turning Vanes
Dampers
Flexible Connectors For Sheet Metal
Duct Hangers
Mill-Rolled Reinforcing And Supporting Materials
Manual Volume Dampers
Gravity Backdraft And Relief Dampers
0 Power-Operated Dampers

EXECUTION

PREPARATION

INSTALLATION

APPLICATION

Rectangular Sheet Metal Ducts

.1 Medium-Pressure Gages, Joints, And Reinforcement
.2 Medium- And High-Pressure Branches, Inlets, Outlets
.3 High-Pressure Gages, Joints, And Reinforcement
Transverse Reinforcement Joints

Joint Gaskets

Radius Elbows

Plenum Connections

Access Openings

Duct Supports

Flexible Connectors For Steel Metal
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e

.10 Duct Probe Access
.11 Openings In Roofs And Walls

FIELD QUALITY CONTROL
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SECTION 23 31 13

METAL DUCTS
02/09

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 (2005) Manual of Steel Construction

AISC 360 (2005) Specification for Structural Steel
Buildings, with Commentary

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE EQUIP IP HDRBRK (2004) Handbook, HVAC Systems and
Equipment (IP Edition)

ASHRAE FUN IP (2005) Fundamentals Handbook, I-P Edition
AMERICAN WELDING SOCIETY (AWS)

AWS AS5.8/A5.8M (2004; Errata 2004) Specification for
Filler Metals for Brazing and Braze Welding

ASTM INTERNATIONAL (ASTM)

ASTM A 123/A 123M (2008) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A 36/A 36M (2008) Standard Specification for Carbon
Structural Steel

ASTM A 653/A 653M (2008) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

ASTM A 924/R 924M (2008a) Standard Specification for General
Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NEFPA 90A (2008) 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 (2005) HVAC Duct Construction Standards
Metal and Flexible
SMACNA 1987 (2006) HVAC Duct Systems Inspection Guide

1.2 SCOPE OF WORK

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.
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, Eguipment, 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

8D-03 Product Data
Submit manufacturer's catalog data for the following items:

Galvanized Steel Ductwork Materials

Brazing Materials

Mill-Rolled Reinforcing and Supporting Materials
Turning Vanes

Flexible Connectors

Power Operated Dampers

Gravity Backdraft and Relief Dampers

Manual Volume Dampers

SD-07 Certificates

Listing of Product Installations for medium/high pressure ductwork
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1.

systems in accordance with paragraph entitled, "Installation," of
this section.

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
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

4 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.

.5 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

2.

.1 MATERIALS

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 A 924/A 924M and ASTM A 653/A 653M, Designation
G90. Treat duct surfaces to be painted by phosphatizing.

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:

SECTION 23 31 13 Page 259



PHSF Mechanical Upgrade 79K38541

2.

MINIMUM SHEET METAL GAGE

DUCT WIDTH
INCHES GAGE
0 - 12 26
13 - 30 24
31 - 60 22

1.2 Brazing Materials

Brazing materials shall be silicon bronze conforming to AWS A5.8/A5.8M.

.1.3 Mill-Rolled Reinforcing And Supporting Materials

Conform to ASTM A 36/A 36Mfor 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 A 123/A 123M.

Equivalent strength, proprietary design, rolled-steel structural support
systems may be submitted for approval in lieu of mill-rolled structural
steel.

.2 COMPONENTS

.2.1 Reinforcement

Support inner liners of both duct and fittings by metal spacers welded in
position to maintain spacing and concentricity.

2.2 Fittingse

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

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.
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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 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 A 36/A 36M and, whenever
in contact with sheet metal ducting, shall be galvanized in accordance with
ASTM A 123/A 123M.

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
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 sheet metal 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
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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
chall be made in two or more sections with intermediate mulliong, each
gsection being mechanically interlocked with the adjoining gection or
sections. Blades shall have oil-impregnated sintered bronze bearings and
shall be connected so that adjoining blades rotate in opposite directions.

.2.9 Gravity Backdraft And Relief Dampers

Frame shall be constructed of not less than 1-1/2- by 4 inch reinforced
16-gage galvanized carbon steel. Frames and mullions shall be solidly
secured in place and sealed with elastomer calking against air bypass.

Maximum blade width shall be 9 inches , and maximum blade length shall be
36 inches . Blade material shall be 16-gage galvanized steel . Blades
shall be provided with mechanically retained seals and 90-degree limit
stops.

Dampers used for relief service shall have blades linked together to open
not less than 30 degrees on 0.05 inch wg differential pressure.

Shaft bearings shall be oil-impregnated bronze.

Counterbalanced dampers shall be equipped with fixed or adjustable
counterbalancing weights.

.2.10 Power-Operated Dampers

Dampers shall conform to applicable requirements specified under Section
23 09 53.00 20 TEMPERATURE CONTROL SYSTEM'S.

PART 3 EXECUTION

3.

1 PREPARATION

Provide sheet metal construction in accordance with the recommendations for
best practices in ASHRAE EHQUIP 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 o0il, greasge, 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
AISC 360 and AISC 325.

.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
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of 5 years. Include purchaser, address of installation, service
organization, and date of installation.

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.

Wherever ducts pass through firewalls or through walls or floors dividing
conditioned spaces from unconditioned spaces, provide a flanged segment in
that surface during surface construction.

Clean free of o0il, grease, and deleterious substances sheet metal surfaces
to be painted or surfaces to which adhesives will be applied.

Where interiors of ducting may be viewed through air diffusion devices,
construct the viewed interior with sheet metal and paint flat black.

Make plenum anchorage provisions, sheet metal joints, and other areas
airtight and watertight by calking mating galvanized steel and concrete
surfaces with a two-component elastomer.

3.3 APPLICATION

3.3.1 Rectangular Sheet Metal Ducts

3.3.1.1 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:

SHEET
LONGEST METAL REINFORCEMENT ANGLES
SIDE GAGE COMPANION ANGLE INCHES, 24 INCHES ON
INCHES ALL SIDES INCHES CENTER MAXIMUM
(BACK TO BACK)

97 to 108 16 2 by 2 by 1/8, Two 2 by 2 by 1/8,
two tie rods two tie rods along
along angle angle

109 to 132 16 2 by 2 by 3/16, Two 2 by 2 by 3/16,
' two tie rods two tie rods along
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SHEET
LONGEST METAL REINFORCEMENT ANGLES
SIDE GAGE COMPANION ANGLE INCHES, 24 INCHES ON
INCHES ALL SIDES INCHES CENTER MAXIMUM
(BACK TO BACK)
along angle angle
133 and 14 2 by 2 by 3/16, Two 2 by 2 by 3/16,
longer with tie rods with tie rods every

every 48 inches 48 inches
3.3.1.2 Medium- And High-Pressure Branches, Inletg, 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.
3.3.1.3 High-Pressure Gages, Joints, And Reinforcement
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.

The following types of ASHRAE EQUIP IP HDRBK, Chapter 16, ASHRAE FUN IP,
Chapter 32 and SMACNA 1966 transverse joints shall be used:

Welded flange joint with 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 seamg for ducts with largest dimension
greater than 72 inches

Sheet metal minimum thickness, transverse reinforcement between joints, and
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companion angle joints of ducts with longest side greater than 96 inches
shall be in accordance with the following:

SHEET
LONGEST METAL REINFORCEMENT ANGLES
SIDE GAGE COMPANION ANGLE INCHES, 24 INCHES ON
INCHES ALL SIDES INCHES CENTER MAXIMUM
(BACK TO BACK)

97 to 108 16 2 by 2 by 1/8, *Two 2 by 2 by 1/8,
two tie rods two tie rods along
along angle angle

109 to 132 16 2 by 2 by 3/1s, *Two 2 by 2 by 3/16,
two tie rods two tie rods along
along angle angle

133 and 14 2-1/2 by 2-1/2 *Two 2-1/2 by 2-1/2

longer by 3/16, with by 3/16, with tie
: tie rods every rods every 24 inches

24 inches

3.3.2 Transverse Reinforcement Joints
Trangsverse reinforcements shall be spot welded 4 inches on center.
Transverse reinforcement shall be welded at all corners to form continuous
frames.

3.3.3 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.

3.3.4 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.

3.3.5 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.

3.3.6 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 angle iron, with 1/4 inch studs welded to frame. Cover plate shall

be not less than 16-gage, reinforced as necessary for larger sizes

In lieu of access doors, readily acpessible flanged duct sections may be
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provided upon approval. Provide stable hanger supports for disconnected
duct termini.

3.3.7 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 sizesg,
configurations, and spacings are given to show the minimal type of
supporting components required. If installed loads are excesgive for the
specified hanger spacing, hangers, and accessorieg heavier-duty components
shall be provided . 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.

Hanger spacing shall provide a 20-to-1 safety factor for supported load.
Maximum load supported by any two fasteners shall be 100 pounds.

Friction rod assemblies are not acceptable.

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 lessg 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
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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,
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.

Provide vibration isolators in discharge ducting system for a distance not
less than 50 feet beyond the air handling unit. Deflection of duct and
equipment mountings shall be coordinated.

3.3.8 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.
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3.3.9 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.

3.3.10 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.

3.3.11 Openings In Roofs And Wallg

Building openings are fixed and provide equipment to suit.
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
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. SMACNA 1987.

3.6 OPERATION AND MAINTENANCE
Contractor shall submit 6 copies of the Operation and Maintenance Manuals
30 calendar days prior to testing the medium/high pressure ductwork
systems. 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 73 13

MODULAR CENTRAL-STATION AIR-HANDLING UNITS
11/08

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of thisg 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 211 (2005) Certified Ratings Programme -
Product Rating Manual for Air Fan
Performance

AMCA 99 (2003) Standards Handbook

ATIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)

BAHRI 430 (1999) Standard for Central-Station
Air-Handling Units

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND ATR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE 51 (2008) Laboratory Methods of Tegting Fans
for Aerodynamic Performance Rating

b

(1992; Interpretation 1 2007) Gravimetric
and Dust-Spot Procedures for Testing
Ajr-Cleaning Devices Used in General
Ventilation for Removing Particulate Matter

ASHRAE 52.

ASTM INTERNATIONAL (ASTM)

ASTM B 117 (2007a) Standing Practice for Operating
Salt Spray (Fog) Apparatus

ASTM D 2247 (2002) Testing Water Resistance of
Coatings in 100% Relative Humidity

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE Std 112 (2004) Standard Test Procedure for
Polyphase Induction Motors and Generators

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO 1940-1 (2003; Corrigendum 2005) Mechanical
Vibration - Balance Quality Requirements
for Rotors in a Constant (Rigid) State -
Part 1: Specification and Verification of
Balance Tolerance - International
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Restrictions
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (2007; Errata 2008) Standard for Motors
and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2007; AMD 1 2008) National Electrical p
Code - 2008 Edition

NFPA 90A (2008) Standard for the Installation of
Air Conditioning and Ventilating Systems

UNDERWRITERS LABORATORIES (UL)

UL 900 (2004; Rev thru Nov 2007) Standard for Air
Filter Units

1.2 GENERAL REQUIREMENTS

Submit Equipment and Performance Data for air handling units in accordance
with the specification. Provide data that consists of use life, total
static pressure and coil face area classifications, and performance ratings.

Submit drawings and manuals that include a spare parts data sheet, with
manufactures recommended stock levels.

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 reviews the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Submit Installation Drawings; G for air handling units in
accordance with paragraph entitled, "AHU Equipment Installation,"
of this section.

SD-03 Product Data

Submit Equipment and Performance Data; G for air handling units in
accordance with paragraph entitled, "General Requirements," of
this section.

Submit Manufacturer's catalog data for the following items:

Unit Cabinet; G

Fan; G

Drain Pans; G
Insulation; G

Plenums; G

Chilled Water Coils; G
Hot Water Coils; G
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Filters; G
Spare Parts

SD-07 Cextificates

Submit Listing of Product Installations for air handling units in
accordance with paragraph entitled, "AHU Equipment Installation,"
of this section.

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

Unit Cabinet

Fan

Drain Pans
Insulation

Plenums

Chilled Water Coils
Hot Water Coils
Filters

Spare Parts

SD-10 Operation and Maintenance Data

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

PART 2 PRODUCTS
2.1 ATR HANDLING UNIT (AHU)

Provide central-station type, factory fabricated, and sectionally assembled
air handling unit (AHU). Provide AHU that includes components and
auxiliaries in accordance with AHRI 430. Balance AHU fan and motor to

IS0 1940-1-2005.

Provide total static pressure and coil face area classification that
conform to AMCA 99.

Provide single-width, single-inlet, centrifugal plug type AHU fan.
2.2 UNIT CABINET

Provide double wall AHU cabinet that is suitable for pressure class shown
and that has leaktight joints, closures, penetrations, and access
provisions. Provide cabinet that does not expand or contract perceptibly
during starting and stopping of fans and that does not pulsate during
operation. Reinforce cabinet surfaces with deflections in excess of
0.004167 of unsupported span prior to acceptance. Stiffen pulsating
panels, which produce low frequency noise due to diaphragming of unstable
panel walls, to raise natural frequency to an easily attenuated level.

Provide each unit with 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 phenoclic
corrosion inhibitive primer. Base rails ghall be fitted with lifting lugs
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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 and 16 gauge 304 S.S. inner. All floor seams
shall be gasketed, caulked and sealed for an airtight / thermal break
floor. Where access is provided to the unit interior, floor openings shall
be covered with walk on steel safety grating. Single wall floors with glued
and pined insulation are not acceptable. Base frame shall be attached to
the unit at the factory.

Provide each unit with exterior panels fabricated from formed 16 gauge G-90
galvanized steel with exterior coating as specified. Flat panel design is
not acceptable. The air handling unit casing shall be of the
"no-through-metal" design. The casing structure shall incorporate
insulating thermal breaks as required so that, when fully assembled, there
exists no path of continuous unbroken metal to metal conduction from inner
to outer surfaces. Provide necessary support to limit casing deflection to
1/200 of the narrowest panel dimension. If panels cannot meet this
deflection, add additional internal reinforcing. Panels shall be gasketed
and secured to the tubular steel frame with 1/4" hex head, zinc plated
fasteners and neoprene washers. Outer panels must be removable without
affecting the structural integrity of the unit. All panel seams shall be
caulked and sealed for an airtight unit. Leakage rates shall be less than
1% at design static pressure or 8" whichever is greater.

Provide each unit with double wall construction with 16 gauge solid
stainless steel liner in the entire unit. The entire double wall panel
shall be removable from the outside if the unit without affecting the
structural integrity of the unit.

Provide each unit with a solid double wall insulated, hinged access doors
as shown on the plans. The doorframe 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 ETL, UL 1995, and CAL-OSHA approved
tool operated safety latch on all fan section access doors.

Finish: The exterior panel finish shall be a polyester resin paint system
that is designed for long term corrosion resistance meeting or exceeding

ASTM B 117 Salt Spray Resistance at 95 degrees F 1,000 hours and ASTM D 2247
Humidity Resistance at 95 degrees F 1,000 hours.

Dynamically and statically balance fan wheels at the factory. Provide fan
with RPM that is 25 percent less than the first critical speed. Provide
fan shaft that is solid, ground and polished stainless steel and coated
with a rust inhibitor. Provide V-belt driven fans that are designed for 50
percent overload capacity. For variable air volume air handling units that
are provided with variable frequency drives, have their fans balanced over
the entire range of operation (20 percent - 100 percent RPM). Balancing
fans of only 100 percent design of RPM is not acceptable for air handling
units to be used with variable frequency drives.

Provide bearings rated for a minimum L-50 life (200,000 hours). Provide
pressure relief fittings on all bearings.

Mount fans on isolation bases. Internally mount motors on same isolation
bases and internally isolate fans and motors with 2-inch restrained
isolators. Install flexible canvas ducts or vibration absorbent fan
discharge seal between fan and casings to ensure complete isolation.
Provide flexible canvas ducts that comply with NFPA 90A.
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Weigh fan and motor assembly at air handling unit manufacturer's factory
for isolator selection. Statically and dynamically balance fan section
assemblies. Fan section assemblies include fan wheels, shafts, bearings,
drives, belts, isolation baseg and isoclators. Allow isolators to free
float when performing fan balance. Measure vibration at each fan shaft
bearing in horizontal, wvertical and axial directions.

Factory install all motors on slide bases to permit adjustment of belt
tension.

Provide heavy duty, explosion-proof, operable at 460 volts, 60 hertz,
3-phase fan motors. Provide high efficiency motors. Motors shall be NEMA
Design B; T-FRAME mounted on an adjustable steel base. All motors shall be
tested to IEEE Std 112 test method B and rated per NEMA MG 1 part 31
"Inverter Fed Motors". All motors shall be specifically designed to meet or
exceed all (EPAct) requirements for energy efficiency and include Class 'F'
insulation. Motors shall be as manufactured by WEG, Reliance or equal.
Motors shall meet the electrical characteristics specified for voltage,
rpm, and efficiencies as indicated.

Motor shall be rated for hazardous service, Class 1, Division 2, Groups C &
D per NFPA 70.

Variable pitch drives sheaves shall be furnished on motors up to 10 HP and
fixed pitch on 15 HP and above. Fixed pitch sheaves shall be provided on
all fans in excess of 2,000 rpm. V-Belt drives shall be selected at 175%
motor nameplate horsepower.

Provide a marine-type, vapor proof service light in each module. Provide
100 watt service light that is wired to an individual switch. Light -
requires 115 Volt, single phase, 60 Hertz service that is separate from the
main power to the AHU. Provide a single 115 volt outlet at the light
switch. Conduit and boxes shall be on the exterior of the unit. All
electrical devices and wiring ingide the unit shall meet NFPA 70
requirements for Article 500, Class 1, Division 2, Groups C and D.

2.3 FAN

Provide an overall fan-section depth that is equal to or greater than the
manufacturer's free-standing fan.

Fan shall be of Class C, spark-resistant construction per AMCA $9.

Install AHU fan motor inside fan cabinet. Provide explosion-proof motor

that conforms to NEMA MG 1 and is installed on an adjustable base. Provide
an access door of adequate size for servicing motor and drive.

2.4 DRAIN PANS
Provide intermediate-coil, 3-inch deep drip pans for each tiered coil bank.

Extend top pan 12 inches beyond face of coil, and extend bottom pan not
less than 24 inches beyond face of coil. Where more than two pang are
used, make pan extension proportional. Make adequate supports from the
same type material as pans or hot-dip galvanized angle iron with isolation
at interface. Provide pan material that is 16-gage AISI Type 304
corrosion-resistant steel with silver-soldered joints. Minimum size of
drain opening is 1-1/4 inches. Pipe pan to exterior of unit with stainless
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steel pipe.

Extend integral cabinet drain pan under all areas where condensate must be
collected and make watertight with welded or brazed joints, piped to drain,
corrosion protect in condensate collection area, and insulate against
sweating. Provide 16-gage 304 stainless steel double-drain-pan
construction.

Provide cooling coil ends that are enclosed by cabinet and are factory
insulated against sweating or drain to a drain pan.

Provide drain pans that are double pan construction, thermally isolated
from the exterior casing with 1l-inch thick fiberglass insulation. Provide
drain pans that are triple pitched slope to drain and drain substantially
dry by gravity alone when drains are open. Drain pans shall be 3-inch
double bottom construction with welded corners.

Provide pans that have a double or triple slope to the drain point.

2.5 INSULATION
Provide unit that is internally fitted at the factory with a
sound-attenuating, thermal-attenuating, fibrous-glass material not less
than 2 inch thick with 3.0 pcf density fiberglass having an effective
thermal conductivity (C) of 0.24. Ensure insulation effectiveness
precludes any condensation on any exterior cabinet surface under conditions
normal to the unit's installed location. Provide acoustic treatment that
attenuates fan noise in compliance with specified noise criteria. Provide
insulation in the double-wall cabinet construction of the modular casings.
Provide insulated plenums and bypasses.

2.6 PLENUMS

Provide plenums in the following minimum widths:

6 inches for mounting temperature controls and to separate two or more
coils of different size mounted in series

24 inches for access sections
2.7 COILS
2.7.1 Coil Section
Provide coil section that encases cooling coils and drain pipes. Arrange
coils for horizontal air flow. Provide intermediate drain pans for
multiple coils installation. Completely enclose coil headers with the
insulated casing with only connections extended through the cabinet.

2.7.2 Coil Pressure and Temperature Ratings

Provide coils that are designed for the following fluid operating pressures
and temperatures:

SERVICE PRESSURE TEMPERATURE

Hot Water 200 PSI 250 degrees F
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SERVICE PRESSURE TEMPERATURE
Chilled Water 200 PSI 40 degrees F

Provide coils that are air-pressure tested under water at the following
minimum pressures:

SERVICE PRESSURE

Water (hot and chilled) 315 PSI
Coil PFinish: Provide factory applied anti-corrosion caotings on hot and
chilled water coils.

Provide coils that are factory tested, dehydrated, vacuum tested, purged
with inert gas, and sealed prior to shipment to the job site.

2.7.3 Coil Casings

Provide 1l6-gage 304 stainless steel casings. Provide seamless copper coil
headers. Fit water coil headerg with .25 inch ops spring-loaded plug
drains and vent petcocks. Provide automatic air vents with ball type
isolation valves for each coil piped to the drain pan.

2.7.4 Chilled Water coils

Provide 0.625 inch outside diameter x 0.035" wall copper tubing for coils
with 0.049 return bends. Provide fins that are copper mechanically bonded
by tubing expansion with a maximum spacing of 9 fins per 1 inch unless
otherwise noted. Provide coilg that have supply and return connections on
the same end.

2.7.5 Hot Water Coils

Provide heating coils that have copper tubing copper fins. Same
construction as chilled water coils.

2.7.6 Drainable Coils

Provide self-draining coils that have a drain point at the end of every
tube and are pitched to that point. Provide drain provisions that

include: drained headers; U-bends with integral plugs; or nonferrous plugs
in cast-iron headers. Provide tubes that drain substantially dry by
gravity alone when drains and vents are open. Provide stainless steel vent
and drain cocks.

2.8 ELITMINATORS
Provide eliminators that are SMACNA three-break, hooked-edge design,
constructed of reinforced 16 gage galvanized steel with ascembled brazed
joints. Provide easily removable eliminator sections for cleaning from
side of the air handling unit without causing partial or complete
disassembly of the Air Handler Unit casing.

2.9 FILTERS

2.9.1 Filter Housing

Provide factory fabricated filter section of the same construction and
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finish as unit casings. Provide filter sections that have filter guides
and full height, double wall, hinged and removable access doors for filter
removal. Provide air sealing gaskets to prevent air bypass around
filters. Provide visible identification on media frames showing model
number and airflow direction. Where filter bank is indicated or required,
provide means of sealing to prevent bypass of unfiltered air. Performance
in accordance with ASHRAE 52.1.

.9.2 Disposable Cartridge Air Filters

UL 900, Class 2, UL classified, and factory assembled. Provide media of
ultra-fine glass fibers having average dust spot efficiencies, maximum
face velocity of 500 feet per minute and air pressure drops as scheduled on
the drawings. Caulk or gasket entire assembly to prevent air leakage
around frames. Ensure minimum efficiency of filter is percent as scheduled
per ASHRAE 52.1

.9.3 Outside Air Filters

The factory assembled air filters of the extended surface type with
supported cartridges for removal of particulate matter in air conditioning,
heating, and ventilating systems. Provide the extended surface type filter
units fabricated for disposal when the dust-load limit is reached as
indicated by maximum (final) pressure drop.

Filter Classification: UL approved for Class 1 or 2 conforming to UL 900.
Filter Grades, Nominal Efficiency and Application:

As scheduled on the drawings.
Filter Efficiency and Arrestance: Determine efficiency and arrestance of
filters in accordance with ASHRAE 52.1 Standard Atmospheric dust spot

efficiency and synthetic dust weight arrestance that is not less than the
following: '

Initial Average Average

Efficiency Efficiency Efficiency

(Percent) (Percent) (Percent)
Grade B 58 79 98
Grade D Less than 20 22 89

Maximum initial and final resistance, inches of water gauge, for each
filter cartridge when operated at 500 feet per minute face velocity:

Initial Resistance Final Resistance
Grade B (Rigid Pleated) 0.60 1.00
Grade D (2 inches Deep) 0.32 0.70
Grade D (50.8 millimeter) 0.32 0.70

Dust Holding Capacity: When tested to 1.00 inch w.g. at 500 feet per
minute face velocity, provide a dust holding capacity from each 24-inch by
24-inch (face area) filter at least equal to the values listed below. For
other filter sizes, provide a dust holding capacity that is proportionally
higher or lower.
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Grade B (Rigid Pleated) 6.17 ounces
Grade D (2 inches Deep) 2.29 ounces
Grade D (4 inches Deep) 10.58 ounces
Grade B (Rigid Pleated) 175 grams
Grade D (50.8 millimeter Deep) 150 grams
Grade D {(100.16 millimeter) 300 grams

Minimum Media Area: Provide minimum net effective area in square feet for
each 24-inch by 24-inch (face area) filter at 500 feet per minute face
velocity of at least the values listed below. For other filter sizes,
provide a net effective media that is proportionally higher or lower.

Grade B (Rigid Pleated) 57.0
Grade D (2 inches Deep) 14.8

.9.4 Air Filter Gauges

Provide manometer air filter gauges of the inclined tube differential type,
of solid acrylic plastic construction with built-in level vial and with an
adjustable mirror-polished scale. Guages shall be designed for outdoor use
and exposure to sunlight. Equip gauges with vent valves for zeroing and
over-pressure safety traps. Provide adequate gauge range for the
particular installation. Provide gauges manufactured by Dwyer or approved
equal.

Provide one (1) air filter gauge at each filter bank.

PART 3 EXECUTION

3

.1 AHU EQUIPMENT INSTALLATION

Install equipment in accordance with manufacturer's recommendations.

Provide Installation drawings in accordance with referenced standards in
this section.Installation drawings shall include the existing steel
framework surrounding the AHU and the service access space required by the
AHU, both in plan and in elevation views.

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.

.2 VIBRATION ANALYZER

Use an FFT analyzer to measure vibration levels. The following
characteristics are required: A dynamic range greater than 70 dB; a
minimum of 400 line resolution; a frequency response range of 5 Hz-10
KHz (300-600000 cpm); the capacity to perform ensemble averaging, the
capability to use a Hanning window; auto-ranging frequency amplitude; a
minimum amplitude accuracy over the selected frequency range of plus or
minus 20 percent or plus or minus 1.5 dB.

Use an accelerometer, either stud-mounted or mounted using a rare earth,
low mass magnet and sound disk (or finished surface) with the FFT analyzer
to collect data. Ensure the mass of the accelerometer and its mounting
have minimal influence on the frequency response of the system over the
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selected measurement range.
3.3 ACCEPTANCE

Prior to final acceptance, use dial indicator gages to demonstrate that fan
and motor are aligned as specified.

Prior to final acceptance, verify conformance to specifications using
vibration analysis. Ensure maximum vibration levels are .075 in/sec at 1
times run speed and at fan/blade frequency, and .04 in/sec at other
multiples of run speed.

3.4 AHU TESTING

Performance test and rate AHU and components in accordance with AMCA 211
and ASHRAE 51. Provide AHU ratings in accordance with AHRI 430.

Provide final test reports to the Contracting Officer. Provide reports
with 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."

Perform air handling unit start-up in the presence of the Contracting
Officer.

3.5 OPERATION AND MAINTENANCE
Submit Operation and Maintenance Manuals prior to testing the air handling
units. Update and resubmit data for final approval no later than 30
calendar days prior to contract completion.

3.6 COORDINATION
Coordinate the size and location of new equipment, variable frequency
drives, control and electrical requirements with the existing structural
steel frame, existing AHU and Fan ductwork, piping, and electrical
services, including existing energy management and control systems.

3.7 TEMPORARY CONSTRUCTION FILTERS
After systems have been cleaned, and before test and balance operations are
started, install new set of final filters. Clean permanent filter bank

before testing and balancing.

Submit all required installation, Fabrication and Connection drawings and
obtain approval prior to the start of work detailed on these drawings.

Maximum number of coil rows is four (4). Maximum number of fins per inch
is ten (10).

-- End of Section --
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SECTION 26 05 00.00 40

COMMON WORK RESULTS FOR ELECTRICAL
11/08

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this gpecification 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

ELECTRONIC INDUSTRIES ALLIANCE (EIR)
EIA 480 (1981) Toggle Switcheg
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE Std 100 (2000) The Authoritative Dictionary of
IEEE Standards Terms

INTERNATIONAL CODE COUNCIL (ICC)

e a117.1 (2003; R 2004) Standard for Accessible and
Usable Buildings and Facilities

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
NETA ATS (2003) Acceptance Testing Specifications
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

1 (2007) Standard for Fittings, Cast Metal
Boxes, and Conduit Bodieg for Conduit,
Electrical Metallic Tubing, and Cable

NEMA F

o

NEMA XS 1 (2001; R 2006) Enclosed and Miscellaneous
Distribution Equipment Switches (600 Volts
Maximum)

NEMA RN 1 (2005) Standard for Polyvinyl Chloride
(PVC) Externally Coated Galvanized Rigid
Steel Conduit and Intermediate Metal
Conduit

NEMA TC 2 (2003) Standard for Electrical Polyvinyl
Chloride (PVC) Tubing and Conduit

NEMA TC 3 (2004) Standard for Polyvinyl Chloride PVC

Fittings for Use With Rigid PVC Conduit
and Tubing
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NEMA WD 6 (2002; R 2008) Standard for Wiring Devices
- Dimensional Requirements

NEMA Z535.1 (2006) Standard for Safety Colors
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2007; AMD 1 2008) National Electrical
Code - 2008 Edition

UNDERWRITERS LABORATORIES (UL)

UL 1 (2005; Rev thru Jul 2007) Standard for
Flexible Metal Conduit

UL 6 (2007) Standard for Electrical Rigid Metal
: Conduit-Steel

UL 83 (20086) Standard for
Thermoplastic-Insulated Wires and Cables

UL 870 (1995; Rev thru Jul 2003) Standard for
Wireways, Auxiliary Gutters, and
Associated Fittings

1.2 SUBMITTALS

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

SD-01 Preconstruction Submittals

Conduits, Raceway sand Fittings

Wire and Cable

Splices and Connectors

Switches

Receptacles

Outlets, Outlet Boxes, and Pull Boxes
Lamps and Lighting Fixtures

SD-03 Product Data
Submit manufacturer's catalog data for the following items:
Conduits, Raceway sand Fittings
Wire and Cable
Splices and Connectors
Switches

Receptacles
Outlets, Outlet Boxesg, and Pull Boxes

SD-06 Test Reports
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Continuity Test
Phase-Rotation Tests
Insulation Resistance Test

1.3 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 90 00.00 98 PAINTNING AND COATING. 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, shimg, thimblesg, washers, and miscellaneous items
not of corrosion-resistant steel shall be hot-dip galvanized except where
other equivalent protective treatment is specifically approved in writing.

1.4 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 Std 100.

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.

1.5 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.

1.6 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. Nameplates shall have bevelled edges and shall be

fastened to egquipment with stainless steel screws.

PART 2 PRODUCTS
2.1 MATERIALS
Materials and equipment to be provided shall be the standard cataloged

products of manufacturers regularly engaged in the manufacture of the
products and shall meet the requirements of NFPA 70 and UL when UL
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2

Standards are established for those items..

.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. Split couplings are not
permitted.

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.

.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.

.1.3 Rigid Nonmetallic Conduit

Rigid nonmetallic conduit shall comply with NEMA TC 2 and NEMA TC 3 with
wall thickness not less than Schedule 40.

.1.4 Wireways and Auxiliary Gutters

Wireway and auxiliary gutters shall be a minimum 4- by 4 inch trade size
conforming to UL 870.

.2 WIRE AND CABLE

Wires and Cables shall meet applicable requirements of NFPA 70 and UL 83
for type of insulation, jacket, and conductor specified or indicated. Wires
and cables manufactured more than 12 months prior to date of delivery to
site shall not be used.Conductors installed in conduit shall be copper
600-volt type THHN/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.
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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 bolted clamp-type
connectors. Joints shall be wrapped with an insulating tape that has an
insulation and temperature rating equivalent to that of the conductor.

2.4 SWITCHES
2.4.1 Safety Switches

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
NEMA Z535.1.

2.4.2 Toggle Switches
Toggle switches shall comply with ETA 480, control incandescent, mercury,
and fluorescent lighting fixtures and be of the heavy duty, general
purpose, noninterchangeable flush-type.
Toggle switches shall be commercial grade toggle type, single -pole,
two-position devices rated 20 amperes at 277 volts, 60 hertz alternating
current (ac) only.
All toggle switches shall be products of the same manufacturer.

2.5 RECEPTACLES

Receptacles shall be commercial grade, 20A, 125 VAC, 2-pole, 3-wire duplex
conforming to NEMA WD 6, NEMA 5-20R.

2.6 OUTLETS, OUTLET BOXES, AND PULL BOXES
Outlet boxes for use with conduit systems shall be in accordance with
NEMA FB 1 and be not less than 1-1/2 inches deep. Furnish all pull and
junction boxes with screw-fastened covers.

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.
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Do not install crushed or deformed conduit. Avoid trapped conduit runs
where possible. Take care to prevent the lodgment of foreign material in
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
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.

Ligquidtight flexible metallic conduit shall be used in wet and oily
locations and to complete the connection to motor-driven equipment.

3.1.3 Rigid Nonmetallic Conduit
Rigid PVC conduit shall be direct buried.
A green insulated copper grounding conductor shall be in conduit with
conductors and be solidly connected to ground at each end. Grounding wires
shall be sized in accordance with NFPA 70.

3.1.4 Wireway and Auxiliary Gutter
Straight sections and fittings shall be bolted together to provide a rigid,
mechanical connection and electrical continuity. Dead ends of wireways and
auxiliary gutters shall be closed. Plug all unused conduit openings.

3.1.5 Surface Raceways and Assemblies
Surface raceways shall be mounted plumb and level, with the base and cover

secured. Minimum circuit run shall be three-wire with one wire designated
as ground.
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3

.2 WIRING

Feeder and branch circuit conductors shall be color coded as follows:

CONDUCTOR COLOR 480/277VAC COLOR 208/120VAC
Phase A Brown Black

Phase B Orange Red

Phase C Yellow Blue

Neutral White/Gray White

Equipment Grounds Green or Bare as indicated for all voltages

Conductors up to and including AWG No. 2 shall be manufactured with colored
insulating materials. Conductors larger than AWG No. 2 shall have ends
identified with color plastic tape in outlet, pull, or junction boxes.

Splice in accordance with the NFPA 70. Provide conductor identification
within each enclosure where a tap, splice, or termination is made and at
the equipment terminal of each conductor. Terminal and conductor
identification shall match as indicated.

Where several feeders pass through a common pullbox, the feeders shall be
tagged to clearly indicate the electrical characteristics, circuit number,
and panel designation.

.3 SAFETY SWITCHES

Securely fasten switches to the supporting structure or wall, utilizing a
minimum of four 1/4 inch boltg. 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.

.4 WIRING DEVICES

4.1 Wall Switches and Receptacles

Install wall switches and receptacles so that when device plates are
applied, the plates will be aligned vertically to within 1/16 inch.

Ground terminal of each flush-mounted receptacle shall be bonded to the
outlet box with an approved green bonding jumper when used with dry wall
type construction.

4.2 Device Plates

Device plates for switches that are not within sight of the loads
controlled shall be suitably engraved with a description of the loads.

Device plates and receptacle cover plates for receptacles other than
125-volt, single-phase, duplex, convenience outlets shall be suitably
marked, showing the circuit number, voltage, frequency, phasing, and
amperage available at the receptacle. Required marking shall consist of a
self-adhesive label having 1/4 inch embossed letters.
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Device plates for convenience outlets shall be similarly marked indicating
the supply panel and circuit number.

3.5 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.

Mounting height of wall-mounted outlet and switch boxes, measured between
the bottom of the box and the finished floor, shall be in accordance with
ICC A117.1 and as follows:

LOCATION MOUNTING HEIGHT
Receptacles 18 inches
Switches for light control 48 inches

3.6 LAMPS AND LIGHTING FIXTURES

Install new lamps of the proper type and wattage in each fixture. Securely
fasten fixtures and supports to structural members and install parallel and
perpendicular to major axes of structures.

3.7 IDENTIFICATION PLATES AND WARNINGS

Furnish and install identification plates for 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.

All field mounted nameplates shall be fastened to equipment using stainless
steel screws.

Any equipment with externally powered wiring shall be marked with a
laminated plastic nameplate having 3/16-inch high white letters on a red
background as follows:

DANGER - EXTERNAL VOLTAGE SOURCE

Safety color coding for identification of warning signs shall conform to
NEMA Z535.1.

3.8 MANDATORY INSPECTION POINTS (MIPs)

The Contractor shall provide the MIPs in the construction schedule so that
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arrangements can be made in advance for inspection of equipment prior to
energizing. All submittals that require Government approval must be
dispositioned as such prior to inspection. Any impacts resulting from the
Contractor's inability to meet these requirements will be borne at no
additional cost to the Government.

Coordinate with the Contracting Officer to provide MIPs within the contract
with appropriate monitoring and scheduling for MIPs. MIPS shall be
scheduled anytime a piece of equipment has been installed and is ready for
service.

Government is to be notified at least two weeks in advance of planned
equipment/system energization.

3.9 PAINTING

Exposed conduit, supports, fittings, cabinets, pull boxes, and racks shall
be thoroughly cleaned and painted as specified in Section 09 90 00.00 98
PAINTING AND COATING.

3.10 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 gpecified before the conductors are energized.

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-Resigtance Tesgt on each field-installed conductor with
respect to ground and adjacent conductors. Applied potential shall be 500
volts dc for 300 volt rated cable and 1000 volts d¢ for 600 volt rated
cable. Take readings after 1 minute and until the reading is constant for
15 seconds. Minimum insulation-resistance wvalues 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 8AWG 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
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cable under test. Do not energize any conductor until the final test
reports are reviewed and approved by the CO.

3.11 FIELD TEST EQUIPMENT

Provide evidence of calibration to Contracting Officer prior to initial
tests.

Date of last calibration and certification shall conform to NETA ATS and
consist of:

1. The testing organization shall have a calibration program which
assures that all applicable test instruments are maintained within
rated accuracy for each test instrument calibrated.

2. The firm providing calibration service shall maintain up to date
instrument calibration instructions and procedures for each test
instrument calibrated.

3. The accuracy shall be directly traceable to the National Institute
of Standards and Technology (NIST).

4. Instruments shall be calibrated in accordance with the following
frequency schedule:

a) Field instruments: Analog, 6 months maximum. Digital, 12 months
maximum.
b) Laboratory instruments: 12 months maximum.
¢) Leased specialty equipment: 12 months maximum.
5. Dated calibration labels shall be visible on all test equipment.

6. Records, which show date and results of instruments calibrated or
tested, must be kept up to date.

7. Calibrating standard shall be of better accuracy than that of the
instrument tested.

-- End of Section --
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SECTION 28 31 00.01 98

FIRE DETECTION AND ALARM
05/09

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 GLOBAL (FM)
FM P7825 (2005) Approval Guide

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2009) Life Safety Code, 2009 Edition

NFPA 70 (2007; AMD 1 2008) National Electrical
Code - 2008 Edition

NFPA 72 (2006) National Fire Alarm Code, 2007

Edition
NFPA 75 (2009) Protection of Information

Technology Equipment
NFPA 90A (2008) Standard for the Installation of
Air Conditioning and Ventilating Systems,
2009 Edition

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES
(NICET)

NICET 1016-2 (2003) Program Detail Manual Fire Alarm
Systems, 8th Edition

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FED-STD-595 (Rev C, 2008) Colors Used in Government
Procurement

UNDERWRITERS LABORATORIES (UL)

UL 268 (2006) Standard for Smoke Detectors for
Fire Alarm Signaling Systems

UL 2684 (2008) Smoke Detectors for Duct Application

UL 2196 (2001) UL Standard for Tests for Fire
Resistive Cables, 1lst Edition

UL Fire Prot Dir (2008) Fire Protection Equipment Directory
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1.

2 SUBMITTALS

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

SD-01 Preconstruction Submittals

Submit Evidence of the Contractor's State Certification 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"; G.

SD-02 Shop Drawings

Submit the following in accordance with the paragraph entitled,
"General Requirementg".

Connection Drawings; G

Module Schematic Drawings; G

As-Built Drawings; G

Software Programs; G

Acceptance Test Procedures; G (For Both Preliminary and Final
Tests)

Fire Alarm System Acceptance Tests

Fire Service Floor Plans; G

As-Built 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 & explosion-proof types) provide separate
Catalog Data for each type of device. Submit Manufacturer's
Catalog Data for the following items:

Addressable Modules/Devices; G

Smoke Detectors; G

Duct Smoke Detectorg; G

Remote Auxiliary Control Relays; G

Power Source; G

Wiring; G (Wire and Multi-Conductor Cable)

8D-05 Design Data
Design Analysis and Battery Calculations; G
Submit list of parts and components; G for the installed system by
manufacturer's name, part number, and nomenclature, and
recommended stock level required for normal maintenance and

unscheduled repairs.

8D-07 Certificates
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Submit Quality Assurance Plan; G consisting of the following in
accordance with the paragraph entitled, "Quality Assurance" 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.

Contractor Readiness Affirmation; G - For Preliminary Fire Alarm
Testing shall be submitted in accordance with the paragraph
entitled "Field Testing" in this specification

KSC - Transfer of Responsibility; G for the designated portion of
the Fire Alarm System; shall be submitted in accordance with the
paragraph entitled "Installation" in this specification

NFPA 72 Fire Alarm System Record of Completion; G shall be
submitted in accordance with paragraph entitled "Field Testing" of
this specification.

1.3 GENERAL REQUIREMENTS

Section 26 05 00.00 40 COMMON WORK RESULTS FOR ELECTRICAL applies to work
specified in this section.

Submittals shall be submitted for approval in the following sequence
with each approved prior to the next submittal:

1. Contractor shall sign and submit the KSC Transfer of
Responsibility form no later than 30 days after notice to proceed.
2. Product Data (Catalog Data), Contractor's Certifications, and
Quality Assurance Plan. Submit within 30 days after notice to
proceed.

3. Connection Drawings, Module Schematic Drawings, Design
_Analysis and Battery Calculations shall be submitted within 30
days after notice to proceed.

4. New and revised Fire alarm control panel and network software
program information shall be submitted no later than 60 days prior
to the scheduled preliminary test. Two sets minimum of the
As-Built drawings and documentation shall be complete and
available for reference at the preliminary test.

5. Acceptance Test Procedures shall be submitted no later than
60 days prior to the scheduled preliminary test.

6. Sign and submit the Contractor Readiness Affirmation form no
later than 5 days prior to the scheduled preliminary test.

7. As-Built Shop Drawings, Panel and Network software programs,
and Battery Calculations shall be submitted for approval no later
than 30 days prior to the scheduled final acceptance test. Two
sets minimum of the As-Built drawings and documentation and the
NFPA 72 Fire Alarm System Record of Completion Form shall be
complete and available for reference at the final test.

8. Operation and Maintenance Manuals shall be submitted 14 days
after the final test has been complete and approved.
9. Record As-Built submittal shall include Shop Drawings, Panel

and Network software programs, Battery Calculations, Completed
Final Test Procedures, NFPA 72 Fire Alarm System Record of
Completion Form and shall be submitted within 14 days after
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completion of the final acceptance test. This submittal shall
include two (2) sets of CD ROM digital media of all the as-built
drawings, Design Analysis, Battery Calculations and Program
software information.

All drawings shall be computer aided design (CAD) generated. Digital media
compact disc (CD) submittals shall include .DWG or .DXF fileg for all
drawings: Connection Diagrams, Module Schematics, Battery Calculations,
Floor plans and Fire Service Floor Plans. Also on this CD provide a
complete copy of the aforementioned drawings in PDF format on the same CD.

Connection drawings shall consist of 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. Wire label designations
matching the field installation shall be indicated on these drawings.

Connection drawings shall include Floor Plan Drawinge that indicate
equipment locations, device locations with address designation, and
conduit/wiring routing from the fire alarm control panel(s) to all field
devices including looped Class A circuit routing requirements. Typical
mounting requirements for each type of initiation, signaling, notification
and control device shall also be included. As-built and record drawings
for installations with flame detectors shall show 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 gystem components.

Ag-Built drawings shall include 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, As-Built Record Drawings

shall be submitted including digital media and hard copies of all new and
revised software, drawings, and analysis/calculations incorporating
approved comments and any changes. As-Built drawings shall document final
system configuration including, but not limited to, geographic monitor zone
boundaries, location of the fire alarm control panel, 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 as-built drawings, and field
installation changes, concealed and visible.

Software programs, both hard copy and compactdiscs, shall be provided for
all new and/or existing programmable fire alarm control panels affected by
the project. Provide system executable file and report file on the compact
disc. Program information for fire alarm control panel including program
listings, system point summary, and addressable device switch settings.
Corrected program information shall include panel and network programs and
sequence of operations in matrix format that clearly shows interaction of
system components.

Fire Alarm System Acceptance Tests shall be conducted in accordance with

the paragraph entitled "Field Testing” in this specification. Prepare a
test procedure and test record form for conducting complete tests on
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control panels, reporting systems, wiring systems, and field devices
installed in accordance with the manufacturer's requirements and these
specifications. Test procedure must identify each device and circuit to be
tested, describe the initial condition, 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. Test forms shall have suitable space for recording
test results on all equipment, devices, and wiring to be tested. Test
record forms shall also have identified spaces for verification signatures
of official witnesses and dates of the test.

Fire Service Floor Plans must indicate location of the fire alarm control
panel, all initiating and auxiliary control devices, signaling line
devices, notification appliances, additional cabinets, detection 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). There must be no 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 size 18 x 24 inches
in a painted metal frame with a plexiglass cover. The floor plan and it's
location must be submitted for approval to the Contracting Officer, prior
to installation.

Design Analysis and Battery Calculations must be submitted for approval for
the Fire Alarm and Detection Systems consisting of the battery capacity and
loading calculations in accordance with the paragraphs entitled, "Fire
Alarm Control Panel, ""Voice Evacuation System," and "Flame Detectors."

Submit list of parts and components in accordance with the paragraph
entitled "SYSTEM REQUIREMENTS" in this section.

.4 SYSTEM REQUIREMENTS

Fire-alarm system must be a fully addressable, modular type, microprocessor
based, supervised, non-coded electrical fire alarm system with NFPA 72
Class A initiating device circuits,notification appliance circuits, and
auxiliary control circuits. NFPA 72 Class A signaling line circuits shall
be Style 6, and Central Fire Monitoring System (CFMS) network reporting
circuits shall be Style 7. All styles of Class A initiating device,
signaling line, network, notification appliance, and control circuits must
use diverse routing in accordance with NFPA 72. The outgoing and return
redundant circuit conductors must not be run in the same cable assembly,
enclosure or raceway.

The fire alarm system must be electrically connected to report alarm,
trouble, and supervisory signals to the CFMS; sound the general alarm
continuously; and control auxiliary equipment such as dampers, air handling
units, magnetic door latches, elevator recall, etc., upon operation of one
or more initiating devices. Initiating, notification, signal, and
auxiliary control circuits must be 24 V(DC). Duct smcke detectors shall be
transmitted to the CFMS as a silent alarm unless otherwise directed by the
AHJ.

System must conform to all the applicable requirements of NFPA 7C, NFPA 72,
NFPA 75, NFPA 90A, and NFPA 101.
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Fire alarm systems must contain all of the equipment, devices, programming
and circuits required for system operation in accordance with NFPA Codes
and KSC requirements, including remote reporting to and remote control from
existing, Simplex based equipment.

Provide all additional equipment, cabinets, conduit, and labor to meet the
requirements and intent of this specification.

Components installed under this contract can not be more than one (1) year
older than the date of installation.

1.5 QUALITY ASSURANCE PLAN

Equipment to be provided under this specification must be that manufactured
fire-alarm equipment which meets the requirements of the section entitled
"System Requirements." It must be the latest standard design, and must be
listed by Underwriters' Laboratories or approved by Factory Mutual and be
suitable for it's intended service. All devices installed must function
with the control panel and not interfere with the operation of the control
panel. Listing and/or approval documentation is required for all
components.

1.6 SERVICES OF A CERTIFIED FIRE ALARM SPECIALIST

Services of a Certified Specialist thoroughly experienced in fire detection
and alarm work must be provided on site to perform or directly supervise
the installation, make all necessary adjustments, and perform all tests on
the fire alarm system at the site.

Fire Alarm specialist is considered certified when the specialist holds a
valid Fire Alarm System, Level III Certification from the National

- Institute for Certification in Engineering Technologies NICET 1016-2 or a
valid Level III Fire Alarm Engineering Technician Certification from the
International Municipal Signal Association (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 be considered. Evidence of the Contractor's State Certification and
the basis of certification must be provided to the Contracting Officer and
be approved by the Contracting Officer prior to any work being performed at
Kennedy Space Center.

PART 2 PRODUCTS

2.1 ADDRESSABRLE MODULES/DEVICES
Addressable modules must be solid-state compatible with the fire alarm
control panel. Modules must be suitable for individual outlet box mounting
or group mounting within a control enclosure. Modules installed outdoors
must be installed in weatherproof enclosures with a neoprene gasket and
must be protected from corrosion.

Modules must be field addressable to individually communicate with the fire
alarm control panel using multiplexed communication techniques.
Communication circuit wiring connections must be suitable for supervised
Class A, Style 6 operation. Module power must be derived from the
communication circuit or 24 V(DC) power supply supervigsed by the fire alarm
control panel. Invalid address setting, component failure, or power
failure must initiate a trouble signal at the fire alarm control panel.
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Enclosure housing a single isolated module (not grouped with other modules
or no other modules nearby) shall be manufacturer's standard outlet box
mounting and cover.

Enclosures housing more than one addressable module shall be hinged door
type with back panel for module mounting. Hinged cover(s) shall be
provided with an integral pin-tumbler cylinder lock (Mortise or Standard
Rim Cylinder from Best Universal Best Lock Co.) with removable core that
accepts the key presently in use with other fire alarm control units at
KSC; lock core will be provided by the government. Enclosure shall be
adequately sized to allow a minimum of 2-inch wiring space around the
cabinet perimeter to include all module termination points. Additionally
spare space for 2 future modules shall be provided. Provide terminal
strips with 25-percent spare capacity for interfacing all module
connections to field wiring. Paint enclosures with a prime coat and one or
more finish coats of red enamel to provide a smooth, hard, and durable
finish. Enclosures must include an engraved phenolic nameplate labeled,
"FIRE ALARM MODULE TYPE, Address."

Addressable modules for initiation circuits must be supervised 4-wire Class
A type unless otherwise indicated. Two-wire Class B modules are acceptable
when installed in the same box or enclosure as the connected initiating
device.

Addressable modules for notification appliance circuits must be supervised
parallel wired Class A type unless otherwise indicated. Module must be
suitable for use with bells, strobes, and relays.

Addressable relay modules for control and/or remote reporting circuits
(addressable relays) must include 2 separate fused Form-C contacts rated at
2 Amperes for 28 V(DC) or 120 V(AC).

Addressable modules for suppression system releasing service, if used,

shall be UL listed for use with the fire alarm control panel and the
suppression system releasing device valve. Module shall include all
necessary circuitry to supervise the suppression system release device coil.

2.2 SMOKE DETECTORS

Smoke detectors must be alarm-initiating devices designed for use with
automatic/manual fire alarm systems in accordance with UL 268.

Smoke detectors must be 2.5 percent per foot nominal obscuration
(photo-electric) type. Detector must be listed for use with fire alarm
control panel installed, and must include all required accessories.
Detectors and accessories provided must be rust and corrosion resistant.
Detector head must be a plug-in unit. Unit must contain no moving parts,
nor must it require readjustment or removal to resume normal operation
after an alarm. All detector openings must be screened to prevent the
entry of insects and debris.

Detector head must plug into a separate receptacle type base. Base must
included screw terminals suitable for No. 18 through No. 14 AWG diameter
solid copper conductors for all wiring connections required. Base must be
supervised to initiate a trouble signal at the fire alarm control panel if
the detector is removed. A light emitting diode indicator must provide a
visual indication when the detector initiates an alarm.

/
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Detectors installed in areag subject to moisture or exterior atmospheric
conditions must be UL listed or FM approved for such locations.

Remote annunciation must be provided in a centralized location for devices
that are not readily visible or accessible such as detectors installed
under raised floors, or other locations where the detector is concealed or
not readily visible; or the detector must be of the addressable type.
Annunciator panels must be in accordance with paragraph 2.4, "Annunciator
Panelg."

Provide addressable detector(s) bases where indicated or used in lieu of
remote annunciator panels. Addressable detector or base must include
circuitry and user selectable switching required for assigning each
detector a unique address on the fire alarm control panel communication
bus. Invalid address switch settings or component failure must initiate a
trouble signal at the fire alarm control panel.

Detectors must be the 2-wire Class A type powered from the panel alarm
initiation or communication bus circuit; separate power gources are not
acceptable.

Separately powered smoke detectors must be suitable for 120 V(AC)
operation. Detector must be equipped with a normally open dry contact for
alarm operation, and a normally closed dry contact which opens on power
failure or trouble within the detector. This type of smoke detector shall
be approved by the KSC AHJ prior to installation.

2.2.1 Duct Smoke Detectors

Duct smoke detectors must be alarm-initiating devices designed for use with
automatic/manual fire alarm systems in accordance with UL 268A.

Duct smoke detectors shall be addressable type connected to an addressable
FACP unless otherwise indicated. Detector shall have the ability to
perform sensitivity testing from the FACP in accordance with NFPA 72.

Duct smoke detectors must be photoelectric type listed by UL Fire Prot Dir
or FM approval guide for duct smoke detector installation. Duct detectors
must be provided with approved duct housings, mounted exterior to the duct,
and shall be provided with perforated sampling tubes extending acrosg the
width of the duct. Activation of duct smoke detectors must cause shutdown
of the associated air-handling unit, annunciation at the fire alarm control
panel, and transmit a silent alarm to the Central Fire Monitoring Station,
but shall not activate the building evacuation notification appliances.
Provide a single maintenance by-pass switch to isolate each air handling
unit's duct smoke detectors. Activation of any maintenance by-pass switch
must inhibit reporting and cause a supervisory condition at the FACP. When
the maintenance by-pass switch is restored to it's normal configuration the
supervisory signal at the FACP must be self restoring. Where duct smoke
detectors are installed outdoors, in unconditioned mechanical or electrical
rooms, or in areas with high ambient temperatures and humidity, or in high
ambient temperature areas, install the detector housing in an additional
PVC enclosure with an additional set of supply and exhaust sampling tubes
to prevent condensation from forming within the detector housing.

Detectors must be the 2-wire, Class A type powered from the panel alarm

initiation or communication bus circuit; separate power sources are not
acceptable.
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Install a separate remote test/light assembly for each duct smoke
detector. Where multiple duct smoke detectors are installed, group the
remote test switches together at a common location.

2.3 REMOTE AUXILIARY CONTROL RELAYS

Remote control relays must have continuous duty coils rated 24 V(DC).

Where relays are used on Class A parallel wired supervised circuits, coils
must incorporate supervisory current blocking diode. Relays must have a
minimum of 2 single pole, double throw contacts rated 5 amps at 28 V(DC) or
250 V(AC). Where auxiliary control circuits connected to the relay are
protected at a higher ampacity than the relay contacts are rated, fusing
rated to protect the relay contacts must be installed in the relay
enclosure.

Addressable type relays, where indicated or provided, shall be in
accordance with the paragraph entitled, "Addressable Modules/Devices.

Mount remote auxiliary control relays in enclosures indicated or, if not
indicated, in manufacturer's required enclosure. Relays installed outdoors
must be installed in a weatherproof enclosure with a neoprene gasket and
must be protected against corrosion.

Relays installed in hazardous locations shall be installed within UL listed
or FM approved enclosures suitable for the hazardous location
classification indicated. Provide seal-off conduit fittings at each
conduit connection to the explosion-proof enclosure in accordance with NFPA
70.

Paint enclosures with a prime coat and one or more finish coats of red
enamel to provide a smooth, hard, and durable finish. Enclosure must be
labeled with an engraved phenolic nameplate stating, "F/A RELAY."

Remote auxiliary control relays must be mounted and supervised within 3 feet
of the controlled device in accordance with NFPA 101.

2.4 POWER SOURCE

Normal power to the local systems for all purposes, including separate
powered indicating/alarm devices, must be 120 volts 60 hertz. System must
operate satisfactorily between 85 and 110 percent of normal voltage.
Fire-alarm-system disconnect/protective device must be a fused switch with
a red factory finish as specified herein for manual alarm stations. Mount
this disconnect switch adjacent to the fire alarm control panel. 1In
addition, it must be marked FIRE-ALARM DISCONNECT FED FROM (indicate supply
circuit) with 1/2-inch high letters in white paint or engraved phenolic
identification plates fastened with sheetmetal screws. Switch must be
capable of being locked in the "on" or "off" position. This feature must
not interfere with the circuit protection capability of the device. Switch
must be equipped with surge suppression for all phase and neutral
conductors. Install current limiting Class RK1 fuses properly sized to
protect the fire alarm equipment.

When power is supplied from a single 20 amp circuit breaker an adjustable
set screw type clamping device shall be installed over the circuit breaker
handle. The locking device only shall be painted red and it shall prevent
handle operation.

SECTION 28 31 00.01 98 Page 301



PHSF Mechanical Upgrade 79K38541

2.

5 WIRING

Provide wiring in accordance with NFPA 70 and NFPA 72. Conductors must be
copper. All devices shall be connected to Class A, parallel wired
(two-wire) circuits, per NFPA 72, with the wire types specified in this
section, unless specifically noted otherwise in Subpart 3.2.11 of this
specification. Conductors for 120 V(AC) circuits must be No. 12 AWG
minimum.

Conductors installed on fire alarm systems must be solid copper with an
insulation rating of not less than 300 volts. Conductors must be
permanently marked with the size, voltage rating and manufacturer's name on
the conductor jacket at no less than 2 feet intervals. Conductor size and
color are listed below.

Where modifications are made to existing systems, the new or added
conductors must match the size and color-coding of the existing system.
Conductor AWG diameter and Insulation Type are listed below. Required wire
colors are listed in Subpart 3.2.11 of this specification.

Conductors for multiplexed communication circuits, signaling line circuits,
speaker audio circuits, remote phone circuits, and remote reporting
circuits must be solid copper, shielded, twisted pairs meeting UL 2196.
Cable must be listed as Type FPL, Power-Limited Fire Protective Signaling
Cable. Conductor size must be not 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 the addressable modules with maximum conductor length not to exceed 25
ft.

Direct current initiating device (manual pull station) circuit conductor
size must be not less than No. 16 AWG diameter. Conductor insulation must
be Type TFN for No. 16 AWG diameter, and Type THHN/THWN for No. 14 AWG
diameter and larger.

Power leads from the control panel for product-of-combustion detectors must
be sized accordingly, but not less than No. 14 AWG diameter. Conductor
insulation must be Type THHN/THWN for No. 14 AWG diameter and larger.

Direct current notification appliance circuit (strobes, bells) conductor
size must be not less than No. 14 AWG diameter. Conductor insulation must
be Type THHN/THWN for No. 14 AWG diameter and larger.

Direct current auxiliary control device (AHU shut down relay) circuit
conductor size must be not less than No. 14 AWG diameter. Conductor
insulation must be Type THHN/THWN for No. 14 AWG diameter and larger.

Solenoid valve control circuit conductor size shall be not less than No. 14
AWG diameter. Conductor insulation shall be type THHN/THWN for No. 14 AWG
diameter and larger.

All underground circuit wiring shall be UL Standards 444 and 13, and TIA
455-82B water infiltration tests; equal to West Penn Aqua Seal.
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PART 3 EXECUTION
3.1 SYSTEM SEQUENCE OF OPERATION
3.1.1 Normal Operation

All switches must be in the normal position. Available power lamp must be
on and the trouble and detector identification lamps must be off. All
circuits must be electrically supervised.

3.1.2 Supervisory Condition

System conditions identified in the paragraph entitled, "Fire Alarm Control
Panel," must transmit a supervisory signal to the Central Fire Monitoring
System, provide device indication, activate a supervisory signal in the
fire alarm control panel, and provide input to remote annunciators (when
used). Supervisory signal in the alarm control unit must be comprised of
visual and audible indications. The supervisory signals must be
self-restoring.

3.1.3 Trouble Condition

System conditions identified in the paragraph entitled "Fire Alarm Control
Panel" must transmit a trouble signal to the remote reporting device of the
Central Fire Monitoring System, provide zone indication, activate a trouble
signal in the fire alarm control panel, and provide input to remote
annunciators (when used). Trouble signal in the alarm-control unit must be
comprised of visual and audible indications.

3.1.4 Alarm Condition

Activation of any detectors, manual alarm stations, water flow switches, or
other initiating devices must close a contact that activates the
appropriate fire alarm control panel. Fire alarm control panel transmits a
signal to the remote reporting device of the Central Fire Monitor System;
activates the facility indicating appliances; provides zone identification;
controlg air handling and ventilating units; provides an input to remote
annunciators (when used); and provides indication or control to devices or
other systems.

3.2 INSTALLATION

Prior to performing any installation or modification work to existing Fire
Alarm system(s), a Transfer of Responsibility Form (reference Attachment
#1) must be 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. A copy of the completed "Transfer of Responsibility" Form shall be
permanently affixed to the affected fire alarm control panel throughout the
construction period

Install all equipment in accordance with manufacturer's recommendations,
and this Section.

Salvage all equipment being removed and return to the Government.
3.2.1 Addressable Modules and/or Devices

Install zone addressable modules at accessible locations indicated.
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Configure module address switches to settings indicated on approved shop
submittals. Modules must be identified individually 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. Control modules connected to separately energized control
wiring from auxiliary systems must not be installed in the same enclosure
with initiation and signal zone addressable modules.

Where zone addressable modules are grouped within an enclosure, wiring must
be in accordance with the paragraph entitled "Installation in Cabinets and
Boxes."

3.2.2 Smoke Detectors

Smoke detector location, number, and general arrangement must be as
indicated; field installation must be in accordance with NFPA 72. Detectors
shall not be installed until the work of other trades is complete.

Install duct smoke detectors in accordance with the manufacturer's
requirements and NFPA 90A. Seal all duct penetrations 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. Detectors installed in areas
subject to moisture or exterior atmospheric conditions must be UL listed or
FM approved for such locations.

3.2.3 Auxiliary Control Relays

Remote control relays must be installed and supervised in accessible
locations within 3 feet of the device to be controlled.

3.2.4 Wiring

Wiring must conform to the requirements of NFPA 70 and the following
special requirements:

Install fire alarm system circuits in a separate raceway system. Route
each circuit type (Initiating, Notification, Signaling, and Control)
through a dedicated separate conduit or raceway system configured to
comply with NFPA 72 Class "A" conduit system requirements. 60-Hertz
power circuits must not enter enclosgures containing fire alarm circuits
except where required to connect to the fire alarm system.

Conductors must be continuous from a terminal point at one device to a
terminal point at the next device and from a device to the fire alarm
(control) panel. Break wires at each terminal; wires must not be
looped over a terminal. Approved explosion proof devices provided with
pigtail wiring connection leads must be terminated on a field installed
terminal strip installed in the box on which the device ig mounted.
Install solderless ring tongue terminal lugs with manufacturer's
required tooling on the device wiring connection leads. This ring type
lug is to be used on stranded wire only. Termination of solid wire
must be made on compression or screw type terminals. When screw type
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terminals are used, the conductor must be captured under 80 percent of
the screw head surface. All circuit conductors shall be identified
within each enclosure where a tap, splice, or termination is made.
Conductor identification shall be by heat-shrink-type sleeves or other
approved method. Conductor labels shall be point destination type to
indicate cabinet, circuit board, terminal block and screw terminal
location for each individual conductor.

Conductor colors are listed below and must be in accordance with
FED-STD-595. Where modifications are made to existing systems, the new
or added conductors must match the size and color-coding of the
existing system.

Conductors for multiplexed communication circuits, speaker audio
circuits, remote phone circuits, and remote station signaling circuits
must be marked with circuit designation, and consistent color-coding
for the positive and negative loops must be maintained throughout the
cable system.

Direct current initiating device circuits (heat detectors, manual pull
station) shall be parallel wired (two-wire), Class A circuits per
NFPA 72. The positive loop conductor shall be colored blue, Color No.
15102, and the negative loop conductor shall be colored black, Color
No. 17038.

Power leads from the control panel for product-of-combustion detectors
ghall be parallel wired (two-wire), Class A circuits per NFPA 72. The
positive conductor shall be colored white, Color No. 17877, and the
negative conductor shall be colored black, Color No. 17038.

Direct current notification appliance circuits (bells, strobes) shall
be parallel wired (two-wire), Class A circuits per NFPA 72. The
positive conductor shall be colored red, Color No. 11105, and the
negative conductor shall be colored orange, Color No. 12473.

Direct current auxiliary device control device circuits (AHU shutdown
relay) shall be parallel wired (two-wire), Class A circuits per NFPA 72.
Thepositive conductor shall be colored yellow, Color No. 13591, and the
negative conductor must be colored brown, Color No. 10055.

3.2.4.1 60-Hertz Power

60-hertz power to fire alarm control panels or separately powered devices
must be 120 volts. There must be one black phase conductor, one white or
gray solidly grounded neutral conductor and one green equipment grounding
conductor. Conductor size must be as shown on the drawing with the minimum
size No. 12 AWG copper. Install surge arrestors in accordance with NFPA 72
and NFPA 70.

Circuit Breakers used to supply AC power to the fire alarm control panel or
separately powered devices shall be clearly identified. Provide a
permanent label with white background and red lettering adjacent to the
circuit breaker.

3.2.4.2 Installation in Cabinets and Boxes
Install wiring in control cabinets and boxes in a neat and orderly manner

with wire properly grouped, tie-wrapped, or laced parallel and
perpendicular to the major axis, supported and identified. Control wiring
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must be continuous from device to device with no splices unless otherwige
indicated. All wires entering or leaving control cabinets, boxes, and
devices must be permanently marked and terminated on screw terminals.
Marking must be congistent throughout the fire alarm system and must be the
same as the identification shown on the connection drawings.

Wire labels shall correspond to the approved connection drawings and use a
method indicating the destination of the other end of the wire. Labels in
control panel equipment or between fire alarm terminal cabinets shall
indicate the destination of the other end by cabinet designation-terminal
strip designation-terminal number. Labels in fire alarm terminal cabinets
shall indicate connection in control panel equipment by fire alarm cabinet
designation-module identifier-module terminal strip identifier-terminal
number.

3.2.5 Conduit and Raceways

Minimum size for fire alarm system initiating, notification, signaling line
and control circuit conduits and raceways must be 3/4-inch. Installation
must be in accordance with NFPA 70. All Class A initiating device,
signaling line, notification appliance and control circuits must use
diverse routing in accordance with NFPA 72. The outgoing and return
redundant circuit conductors must not be run in the same cable assembly,
enclosure or raceway. The outgoing and return circuit conductors are
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 finighed
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; conduit shall enter the box
side or bottom only and drain type fittings shall be installed.

Conduit direct buried in earth must be schedule 80 PVC. Portiong of
underground raceway system that penetrate above finished grade must be
rigid, galvanized, heavy-wall steel conduit with a 40-mil PVC coating or
painted with a bitumastic compound.

Conduit in interior finished areas must be concealed. Conduit through
fire-resistant rated walls, floors, ceilings, must be fire-stopped in a
manner that maintains the fire-resistant rating of the wall, floor or
ceiling.

Conduit installed in a vertical position must be parallel with walls and
perpendicular with the floor and ceiling. Conduit installed in a
horizontal position must be parallel with the floor and ceiling and be
perpendicular with the walls. Changes in direction of runs must be made
with symmetrical bends. Bends of over one inchin diameter must be factory
made elbows.
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3

.3 FIELD TESTING

After complete installation 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. Tests covered in the following paragraphs must be done in three
parts:

a. Contractor Checkout - This test shall be performed by the
Contractor to remove all troubles, ground faults, ensure all
devices are fully functional and operational, and test the
programming to ensure the installation meets the contract 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. The existing troubles and ground faults that
are not in contract scope shall be clearly conveyed by the
Contractor in the Transfer of Responsibility form. Upon
successful completion of Contractor Checkout, the Contractor shall
submit Contractor Readiness Affirmation (reference Attachment #2)
prior to requesting the preliminary test.

b. Preliminary - This test shall be performed by the Contractor using
the approved test procedure and witnessed by the Government
construction inspectors. As-built fire alarm system drawings
shall be verified against the system installed and all red-lines
annotated and summarized on a single set of as-built drawings.

The test procedures shall be followed as written and all red-lines
annotated on a single Test Procedure. The summarized set of
drawings and test procedures shall be initialed and dated by the
construction inspector and the fire alarm vendor. The Preliminary
test shall not be complete until all steps in the test procedure
have been satisfactorily completed. This includes any additional
steps required to complete 100% testing of the fire alarm system
and its associated functionality.

¢. Final Acceptance - After the successful completion of the
preliminary test, a Final Acceptance test shall be scheduled. The
final acceptance test procedure and as-built drawings shall have
incorporated all red lines from the preliminary test. The
Contractor shall provide a copy of the consolidated redlines for
the as-built drawings and preliminary test procedures from the
preliminary test. The Contracting Officer and the Authority
Having Jurisdiction or their designee(s) shall witness the final
acceptance test for the fire alarm system. During the Final
Acceptance Test, the Contractor shall have 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 the following documentation shall be
provided 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.
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3.3.1 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 missing detectors and install the end-of line
resistor when this test is performed. Resistance reading for each
circuit must be the value of the end-of-line resistor, plus or minus 10
percent.

Each wire must be checked for grounds with 300-volt and 500-volt
insulation resistance test set. Resistance to ground must not be less
than 20 megohms. Each wire tested shall be isolated from ground, and
all other wires within the same conduit shall be grounded. The conduit
system shall be verified grounded prior to insulation resigtance
testing by verifying a short circuit between the conduit and earth
ground.

3.3.2 Fire Alarm System Acceptance 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 control panel energized, demonstrate the proper operation of
all indicating lights and alarms.

Demonstrate each annunciator panel lamp to operate when its associated
device or zone ig activated.

Activate each manual pull station to demonstrate proper operation.

Activate each smoke detector in accordance with the manufacturer's
instructions, to demonstrate proper operation; both alarm and trouble.

Each duct smoke detector must have a static pressure differential test
performed to verify the pressure differential between the inlet and
outlet tubes is within the manufacturer's specifications for acceptable
operation. For air handling units with variable speed drives, test at
both the designed minimum and maximum operating speeds.

Each time an initiating or supervisory circuit is activated, verify
that the associated device address, notification appliances circuits,
auxiliary control circuits, and alarm reporting to the Central Fire
Monitoring System is activated and the correct information is displayed
by the color graphics units.

Remove and ground one lead at each alarm initiating device, (manual
pull station, smoke detector, flame detector, heat actuated detector

etc.), to demonstrate circuit trouble, ground fault, and then alarm
over ground fault with an open circuit. Alternate between positive (+)
and negative (-) leads during the device testing process.

Turn off power to each separately powered panel or device to gimulate
loss of power and to demonstrate operation of the trouble alarm.

Test the rate-of-rise function on each heat-actuated detector in each
zone by application of heat from a heat lamp or hand held hot air
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3.

blower. These detectors must initiate an alarm to the system.
Detectors must sustain repeated tests of the rate-of-rise function
without damage to the fixed temperature function. Replace
heat-actuated detectors (HADS) subject to operation from body
temperature.

Activate water flow/pressure switches by water flow at the inspectors
test valve to demonstrate proper operation. Set water flow time delay
between 45 and 90 seconds.

Discharge of electrically activated suppression systems shall be
verified. Each initiation device that activates the suppression system
shall be verified to activate the solenoid valve. The overall system
shall be fully discharged at least once.

Demonstrate each alarm initiating circuit to operate its associated
alarm-control and auxiliary control units and remote reporting.

Remove and ground one lead at each notification appliance and auxiliary
control device to demonstrate open circuit trouble, ground fault
trouble, and then operation over ground fault with an open circuit.
Alternate between positive (+) and negative (-) leads during the device
testing process.

Demonstrate each alarm control unit to operate in all modes.

Demonstrate capacity and the operation of the battery backup system to
operate as required by these specifications by disconnecting the 120
volt, 60 Hz power from the fire alarm (control) panel and operating the
system as specified for backup operation.

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.

All maintenance bypass functions shall be verified to operate as
specified. Each device or circuit controlled by the bypass function
shall be independently verified.

Test multiplex equipment, devices, and wiring in accordance with NFPA 70

and manufacturer's requirements. Remove and ground one lead at each
addressable device to demonstrate open circuit trouble, ground fault
trouble, and then operation over ground fault with an open circuit.
Alternate between positive (+) and negative (-) leads during the device
testing process.

Style 7 network wiring configuration and fault tolerance shall be
tested to verify proper operation.

3.3 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. All components, circuits, systems
operations, or site specific software functions known to be affected by the
change or identified by a means that indicates the system operational
changes must be 100 percent tested. 1In addition, also test 10 percent of
the initiating devices that are not directly affected by the change and
verify proper system operation.
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Changes to all control units connected or controlled by the gystem
executive software require a 10 percent functional test of the system,
including a test of at least one device 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. All newly installed devices must
be tested in accordance with the paragraph entitle, "Fire Alarm System
Acceptance Tests."

After final acceptance testing has been successfully completed, submit test
data under the terms of the "GENERAL REQUIREMENTS" clause of this contract.

3.4 PAINTING
Manufacturer's standard finish equipment surfaces damaged during
construction must be brought to as-new condition by touchup or repainting
to the satisfaction of the Contracting Officer, or replaced with new

undamaged equipment at no additional cost to the Government.

Paint all fire alarm equipment and appurtenances red, Color No. 11105 in
accordance with FED-STD-595.

-- End of Section --
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