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SECTION 01 11 00

SUMMARY OF WORK
08/11

PART 1 GENERAL

1.

1 SUBMITTALS

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

Utility Outage Requests
Utility Connection Requests
Borrow Permits

Excavation Permits

Welding Permits

2 WORK COVERED BY CONTRACT DOCUMENTS

SRRl Project Description

The work includes new camera infrastructure (e.g. power, raceways,
enclosures, concrete pads, and supports and incidental related work.

o202 Location

The work shall be located at the Léunch Complex Pad 39B (LC-39B),
approximately as indicated. The exact location will be shown by the
Contracting Officer.

«3 CONTRACT DRAWINGS

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

Drawing No. 79K39797
Sheets 1 through 45

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.
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1.4 WORK RESCHEDULING

Contractor shall allow for a maximum of 15 calendar days where construction
activity is prohibitive. Further allowance for 5 calendar days of
excavation and subsurface activity abeyance shall be imposed where other
construction activities are permitted. Government will provide 24 hour
notification each time the restrictions are invoked.

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.

1.5 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.

1:6 EXISTING WORK

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

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

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

1.7 ON-SITE PERMITS

"1.7.1 Utility Outage Requests and Utility Connection Requests
Notify the Contracting Officer at least 48 hours prior to starting
excavation work. Contractor is responsible 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.

Contracting Officer may permit utility outages at his discretion.

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

Requests for utility outages and connections shall be made in writing to

the Contracting Officer at least 14 calendar days in advance of the time
required. Each request shall state the system involved, area involved,
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approximate duration of outage, and the nature of work involved.

1.7.2 Borrow, Excavation, and Welding

ACTIVITY | SUBMISSION DATE

Borrow Permits 15 calendar days prior to
work

Excavation Permits 15 calendar days prior to
work

Welding Permits 15 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 at on project site.

1.8 LOCATION OF UNDERGROUND UTILITIES
Obtain digging permits prior to start of excavation by contacting the
Contracting Officer 15 calendar days in advance. Verify elevations before
installing new work closer than nearest manhole or other structure at which
an adjustment in grade can be made.

1.8.1 Notification Prior to Excavation

Notify the Contracting Officer at least 48 hours prior to starting
excavation work.

1.9 GOVERNMENT-FURNISHED MATERIAL AND EQUIPMENT
Pursuant to Contract Clause "FAR 52.245-2, Government Property (Fixed Price

Contracts)" , the Government will furnish the following materials and
equipment for installation by the Contractor:

DESIGNATION NO.|DESCRIPTION|QUANTITY

New Cameras Camera 2
LH2 and LOX Pedestals

Quantities indicated for the above-listed items marked with an asterisk are
estimates. It is the intention of the Government to furnish all quantities
of the asterisk items required to complete the work as specified and the
various quantities will be adjusted when necessary.

Quantities stated for the above items not marked with an asterisk are all
that will be furnished by the Government. Contractor shall furnish any
additional quantities required.

1.9.1 Delivery Schedule

Notify the Contracting Officer in writing at least 30 calendar days in
advance of the date on which the materials and equipment are required.
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1:.9.2 Delivery Location

The materials and equipment are located within 10 miles of the jobsite
PART 2 PRODUCTS

Not used.
PART 3 EXECUTION

Not used.
-- End of Section --
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PART 1

1.1

i 0 P |

Subm
Subm

SECTION 01 33 00

SUBMITTAL PROCEDURES

05/11
GENERAL
DEFINITIONS
Submittal Descriptions (SD)
ittals requirements are specified in the technical sections.

ittals are identified by Submittal Description (SD) numbers and titles

as follows:

SD-0

1 Preconstruction Submittals

Submittals which are required prior to issuance of contract notice to
proceed.

Certificates of insurance
Surety bonds

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

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

SD-04 Samples

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

judged.

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

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

SD-05 Design Data

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

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

SD-06 Test Reports
Report signed by authorized official of testing laboratory that a
material, product or system identical to the material, product or
system to be provided has been tested in accord with specified
requirements. (Testing must have been within three years of date of
contract award for the project.)
Report which includes findings of a test required to be performed by

the Contractor on an actual portion of the work or prototype prepared
for the project before shipment to job site.

Report which includes finding of a test made at the job site or on
sample taken from the job site, on portion of work during or after
installation.
Investigation reports.
Daily logs and checklists.
Final acceptance test and operational test procedure.
SD-07 Certificates
Statements printed on the manufacturer's letterhead and signed by

responsible officials of manufacturer of product, system or material
attesting that product, system or material meets specification
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requirements. Must be dated after award of project contract and
clearly name the project.

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

Confined space entry permits.
Text of posted operating instructions.
SD-08 Manufacturer's Instructions

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

SD-09 Manufacturer's Field Reports

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

Factory test reports.
SD-10 Operation and Maintenance Data

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

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

SD-11 Closeout Submittals

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

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

Interim "DD Form 1354" with cost breakout for all assets 30 days prior
to facility turnover.
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1.1.2 Approving Authority
Office or designated person authorized to approve submittal.
113 Work

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

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
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
1.3 PREPARATION

1.3:1 Transmittal Form

Transmit each submittal, except sample installations and sample panels to
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," of this section.

1302 Identifying Submittals
When submittals are provided by a Subcontractor, the Prime Contractor is to
prepare, review and stamp with Contractor's approval all specified
submittals prior to submitting for Government approval.
Identify submittals, except sample installations and sample panels, with
the following information permanently 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 télephone number of subcontractor, supplier,
manufacturer and any other subcontractor associated with the submittal.

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

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

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

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

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

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.

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

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

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

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

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

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

Collect required data submittals for each specific material, product, unit
of work, or system into a single submittal and marked for choices, options,
and portions applicable to the submittal. Mark each copy of the product
data identically. Partial submittals will be accepted for expedition of
construction effort.

Submit manufacturer's instructions prior to installation.
1.3.5 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:

a. Sample of Equipment or Device: Full size.

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

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

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

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

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

g. Sample Panel: 4 by 4 feet.

h. Sample Installation: 100 square feet.

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

variation.

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

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

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

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

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

1:3.7 Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports
Provide reports on 8 1/2 by 11 inches paper in a complete bound volume.

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

1.3:8 Format of SD-10 Operation and Maintenance Data (0&M)

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

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

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

1.4 QUANTITY OF SUBMITTALS

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

requiring review and approval by Contracting Officer.

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

Submit in compliance with quantity requirements specified for shop drawings.
1.4.3 Number of Samples SD-04 Samples
a. Submit two samples, or two sets of samples showing range of variation,
of each required item. One approved sample or set of samples will be
retained by approving authority and one will be returned to Contractor.
b. Submit one sample panel or provide one sample installation where
directed. 1Include components listed in technical section or as

directed.

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

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

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

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

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

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

Unless otherwise specified, submit two sets of administrative submittals.
1.5 VARIATIONS

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

1:5.1 Considering Variations

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

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

10542 Proposing Variations

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

1:5:3 Warranting That Variations Are Compatible
When delivering a variation for approval, Contractor, including its
Designer(s) of Record, warrants that this contract has been reviewed to

establish that the variation, if incorporated, will be compatible with
other elements of work.
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1.5.4 Review Schedule Is Modified

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

1.6 SUBMITTAL REGISTER AND DATABASE

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

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

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

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

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

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

1:.6.2 Contractor Use of Submittal Register
Update the following fields with each submittal throughout contract.

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

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

Column (1) List date of submittal transmission.

Column (g) List date approval received.
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1.6.3 Approving Authority Use of Submittal Register
Update the following fields.

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

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

1.6.4 Action Codes

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

1.6.4.1 Government Review Action Codes

"A" - "Approved"

"N/A" - "Not Approved (Resubmittal Required)"

"RC" - "Return for Correction (Resubmittal Required)"

"AN" - "Approved as Noted"

"MD" - "Multiple Dispositions (Resubmit Only Items Not Approved or

Items Returned for Correction)™"
1.6.5 Copies Delivered to the Government

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

1.7 SCHEDULING

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

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

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

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

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

At the Preconstruction conference, provide, for approval by the Contracting
Officer, the following schedule of submittals:

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

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

1.8 GOVERNMENT APPROVING AUTHORITY
When approving authority is Contracting Officer, the Government will:
a. Note date on which submittal was received.

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

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

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

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

b. Submittals marked "approved as noted" authorize the Contractor to
proceed with the work covered provided he takes no exception to the
corrections. :

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

19 DISAPPROVED OR REJECTED SUBMITTALS

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

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

1.10 APPROVED/ACCEPTED SUBMITTALS

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

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

After submittals have been approved or accepted by the Contracting Officer,
no resubmittal for the purpose of substituting materials or equipment will

be considered unless accompanied by an explanation of why a substitution is
necessary.

G [ b | APPROVED SAMPLES

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

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

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

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

Approval of the Contractor's samples by the Contracting Officer does not
relieve the Contractor of his responsibilities under the contract.
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PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 42 00

SOURCES FOR REFERENCE PUBLICATIONS
08/10

PART 1 GENERAL

1.

1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by document number, date and title. The document number used

‘in the citation is the number assigned by the standards producing

organization (e.g. ASTM B564 Standard Specification for 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.

.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.

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 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

ASTM INTERNATIONAL (ASTM)

100 Barr Harbor Drive, P.O. Box C700
West Conshohocken, PA 19428-2959
Ph: 610-832-9585

Fax: 610-832-9555

E-mail: service@astm.org

Internet: http://www.astm.org

GREEN SEAL (GS)

1001 Connecticut Avenue, NW
Suite 827

Washington, DC 20036-5525
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Ph: 202-872-6400

Fax: 202-872-4324

E-mail: greenseal@greenseal.org
Internet: http://www.greenseal.org

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
445 Hoes Lane or 2001 L Street, NW. Suite 700

Piscataway, NJ 08855-1331 or Washington, DC 20036-4910 USA
Ph: 732-981-0060 or 800-701-4333

Fax: 732-562-6380

E-mail: onllnesupport@leee org or ieeeusa@ieee. org
Internet: http://www.ieee.org

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
3050 0ld Centre Ave. Suite 102

Portage, MI 49024

Ph: 269-488-6382

Fax: 269-488-6383

E-mail: neta@netaworld.org

Internet: http://www.netaworld.org

JOHN F. KENNEDY SPACE CENTER (KSC)

National Aeronautics and Space Administration
KSC Doc Library - D

Kennedy Space Center, FL 32899

Ph: 321-867-3613

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

Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 703-841-5900

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

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
1 Batterymarch Park

Quincy, MA 02169-7471

Ph: 617-770-3000 or 800-344-3555

Fax: 617-770-0700

E-mail: webmaster@enfpa.org

Internet: http://www.nfpa.org

THE SOCIETY OF CABLE TELECOMMUNICATIONS ENGINEERS (SCTE)
140 Philips Road

Exton, PA 19341-1318

Ph: 800-542-5040 or 610-363-6888

Fax: 610-363-5898

E-Mail: scte@scte.org

http://www.scte.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
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TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)
1320 . Courthouse Rd., Suite 200

Arlington, VA 22201

Ph: 703-907-7700

Fax: 703-907-7727

Internet: http://www.tiaonline.org

UNDERWRITERS LABORATORIES (UL)

2600 N.W. Lake Road

Camas, WA 98607-8542

Ph: 877-854-3577

Fax: 360-817-6278

E-mail: CEC.us@us.ul.com

Internet: http://www.ul.com/

UL Directories available through IHS at http://www.ihs.com

U.S. 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
E-mail: MTC-INFO@erdc.usace.army.mil
Internet:
http://gsl.erdc.usace.army.mil/SL/MTC/handbook/handbook.htm
Order Other Documents from:
USACE Publications Depot
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.hnc.usace.army.mil/Missions/Engineering/TECHINFO.aspx

U.S. DEPARTMENT OF AGRICULTURE (USDA)

Order AMS Publications from:

AGRICULTURAL MARKETING SERVICE (AMS)

Seed Regulatory and Testing Branch

801 Summit Crossing Place, Suite C

Gastonia, NC 28054-2193

Ph: 704-810-8871

Fax: 704-852-4189

E-mail: seed.ams@usda.gov

Internet: http://www.ams.usda.gov/lsg/seed.htm
Order Other Publications from:

U.S. Department of Agriculture, Rural Utilities Service
14th and Independence Avenue, SW, Room 4028-S
Washington, DC 20250

Ph: 202-720-2791

Fax: 202-720-2166

Internet: http://www.usda.gov/rus

U.S. DEPARTMENT OF DEFENSE (DOD)
Order DOD Documents from:
Room 3A750-The Pentagon
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1400 Defense Pentagon

Washington, DC 20301-1400

Ph: 703-571-3343

FAX: 215-697-1462

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

Internet: http://www.dod.gov

Obtain Military Specifications, Standards and Related Publications
from:

Acquisition Streamlining and Standardization Information System
(ASSIST) :
Department of Defense Single Stock Point (DODSSP)

Document Automation and Production Service (DAPS)

Building 4/D

700 Robbins Avenue

Philadelphia, PA 19111-5094

Ph: 215-697-6396 - for account/password issues

Internet: http://assist.daps.dla.mil/online/start/; account
registration required

Obtain Unified Facilities Criteria (UFC) from:

Whole Building Design Guide (WBDG)

National Institute of Building Sciences (NIBS)

1090 Vermont Avenue NW, Suite 700

Washington, CD 20005

Ph: 202-289-7800

Fax: 202-289-1092

Internet: http://www.wbdg.org/references/docs refs.php

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
Ariel Rios Building

1200 Pennsylvania Avenue, N.W.

Washington, DC 20004

Ph: 202-272-0167

for Fax and E-mail see below

Internet: http://www.epa.gov

--- Some EPA documents are available only from:
National Technical Information Service (NTIS)
5301 Shawnee Road

Alexandria, VA 22312

Ph: 703-605-6050 or 1-688-584-8332

Fax: 703-605-6900

E-mail: info@ntis.gov

Internet: http://www.ntis.gov

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

College Park, MD 20740-6001

Ph: 866-272-6272

Fax: 301-837-0483

E-mail: contactcenter@gpo.gov
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
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PART 2 PRODUCTS
Not used

PART 3 EXECUTION
Not used

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

ENVIRONMENTAL PROTECTION
04/06

PART 1 GENERAL

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

U.S. ARMY CORPS OF ENGINEERS (USACE)

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 261 Identification and Listing of Hazardous
Waste

40 CFR 262 ' Standards Applicable to Generators of
Hazardous Waste

40 CFR 279 Standards for the Management of Used 0Oil

49 CFR 171 - 178 Hazardous Materials Regulations

1.2 DEFINITIONS
1.2.3 Environmental Pollution and Damage

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

1.2.2 Environmental Protection

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

1243 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
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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.

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.

1.2:5 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.

1.2:6 Waters of the United States

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

1.2.7 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.

1.3 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.

1.4 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Environmental Protection Plan; G
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a L%

5 ENVIRONMENTAL PROTECTION PLAN

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

+51 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.

52 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. An erosion and sediment control plan which identifies the type and
location of the erosion 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.

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

d. 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. Include
projected project start date and end date.

e. Work area plan showing the proposed activity in each portion of the
area and identifying the areas of limited use or nonuse. Plan should
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1.6

include measures for marking the limits of use areas including methods
for protection of features to be preserved within authorized work areas.

f. A hazardous waste disposal plan identifying methods and locations
for hazardous waste collection and disposal.

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

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

2). Evidence of the disposal facility's acceptance of the solid
waste must be attached to this plan during the construction.
Attach a copy of each of the Non-hazardous Solid Waste Diversion
Reports to the disposal plan. Submit the report in accordance
with the requirements in paragraph entitled NON-HAZARDOUS SOLID
WASTE DIVERSION REPORT of this section.

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

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

h. BAn 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.

i. 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. If 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 showing
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.

PROTECTION FEATURES

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
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a plan describing the features requiring protection under the provisions of
the Contract Clauses, which are not specifically identified on the drawings
as environmental features requiring protection along with the condition of
trees, shrubs and grassed areas immediately adjacent to the site of work
and adjacent to the Contractor's assigned storage area and access route(s),
as applicable. This survey report will be signed by both the the
Contractor and the Contracting Officer upon mutual agreement as to its
accuracy and completeness. The Contractor must protect those environmental
features included in the survey report and any indicated on the drawings,
regardless of interference which their preservation may cause to the work
under the contract.

1.7 NOTIFICATION

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

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
specifically 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. '

s [ | Work Area Limits

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

3.1.2 Landscape

Trees, shrubs, vines, grasses, land forms and other landscape features
indicated and defined on the drawings to be preserved must be clearly
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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.

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.

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.

3.2.1 Wetlands

Do not enter, disturb, destroy, or allow discharge of contaminants into any
wetlands.

353 AIR RESOURCES

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

3.3.1 Particulates
Dust particles and aerosols and gaseous by-products from construction
activities 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.

3.3.2 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 handled in accordance
with the Special Conditions.
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3

3

4.2 Chemicals and Chemical Wastes

Dispense chemicals ensuring no spillage to the ground or water. Perform
and document periodic inspections of dispensing areas to identify leakage
and initiate corrective action. This documentation will be periodically
reviewed by the Government. Collect chemical waste in corrosion resistant,
compatible containers. Wastes shall be classified, managed, stored, and
disposed of in accordance with the Special Conditions.

-4 <3 Hazardous Materials and Universal Waste/Contractor General Hazardous

Wastes

Hazardous wastes are defined in 40 CFR 261, or are as defined by applicable
State and local regulations. Hazardous materials are defined in

49 CFR 171 - 178. Manage and store hazardous waste and universal waste in
compliance with 40 CFR 262 and the Special Conditions. Take sufficient
measures to prevent spillage of hazardous and toxic materials during
dispensing. i :

.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. Used
lubricants and used oil to be discarded must be stored in marked
corrosion-resistant containers and recycled or disposed in accordance with
40 CFR 279, State, and local laws and regulations and the Special
Conditions. .

.4.5 Waste Water

Disposal of waste water will be as specified below.

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.

@5 RECYCLING AND WASTE MINIMIZATION

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

.6 NON-HAZARDOUS SOLID WASTE DIVERSION REPORT

Maintain an inventory of non-hazardous solid waste diversion and disposal
of construction and demolition debris. Submit a report to NASA
Environmental through the Contracting Officer at the end of the project or
each calendar year, starting the first quarter that non-hazardous solid
waste has been generated. 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 tons, as appropriate.

SECTION 01 57 20.00 10 Page 32



Upgrade Camera Infrastructure at Launch Complex 39B 79K39798

3

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

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

.7 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 shall comply with the
Special Conditions.

This project has the potential to impact protected species including the
Gopher Tortoise. Measures must be taken to minimize impacts to the
habitat. If indications of activity by any protected species are
identified and/or burrows that cannot be avoided are encountered, NASA
Environmental shall be notified to schedule relocation activities to remove
the animal in question from harm.

.8 SOLID WASTE MANAGEMENT UNIT

This project is within the boundaries of an identified solid waste
management unit (SWMU) site #009 being investigated by the Remediation
Group of NASA Environmental. A SWMU designation means that a site has had
historical operations that may have had the potential to impact the
environment. The following requirements concerning the groundwater
treatment system, monitoring wells, and management of soil and groundwater
must be complied with during demolition activities.

Soil excavated from the land surface to any depth should be returned to the
area of excavation from which it was removed. Dewatering may be conducted
without a permit if it is discharged to grade and allowed to percolate into
the ground. All waters discharged to grade should not enter existing
surface waters. Effluent should be pumped to a pervious surface to
facilitate infiltration back into the ground. Otherwise, dewatering should
be conducted in accordance with the Noticed General Permit for Short Term
Construction Dewatering Permit #84324 issued by SJRWMD. At least 2 weeks
before dewatering begins, the initiating organization should submit the
data described in Condition 10 of the permit to the NASA Environmental
Assurance Branch (TA-A4B). If the dewatering will be 300,000 gallons per
day or less and will not exceed 30 days' duration, then the data submittal
is not required; however, the dewatering activity should comply with all
other conditions of the permit. All monitoring wells on or near the site
should be protected during demolition activities.

9 PREVIOUSLY USED EQUIPMENT

Clean all previously used construction equipment prior to bringing it onto
the project site. Ensure that the equipment is free from soil residuals,
egg deposits from plant pests, noxious weeds, and plant seeds. Consult
with the USDA jurisdictional office for additional cleaning requirements.
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.10 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. 1Include 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.

§rdeds POST CONSTRUCTION CLEANUP

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

-- End of Section --
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SECTION 01 57 23

TEMPORARY STORM WATER POLLUTION CONTROL
04/08

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 4439 (2004) Geosynthetics

ASTM D 4491 (1999a; R 2009) Water Permeability of
Geotextiles by Permittivity

ASTM D 4533 (2004; R 2009) Trapezoid Tearing Strength
of Geotextiles

ASTM D 4632 (2008) Grab Breaking Load and Elongation
of Geotextiles

ASTM D 4751 (2004) Determining Apparent Opening Size
of a Geotextile

ASTM D 4873 (2002; R 2009) Identification, Storage,
and Handling of Geosynthetic Rolls and
Samples

1.2 SYSTEM DESCRIPTION

The work consists of implementing the storm water pollution prevention
measures to prevent sediment from entering streams or water bodies as
specified in this Section in conformance with the requirements of Section
01 57 20.00 10 ENVIRONMENTAL PROTECTION.

1.3 EROSION AND SEDIMENT CONTROLS
The controls and measures required of the Contractor are described below.
1.3.1 Stabilization Practices

The stabilization practices to be implemented include sod stabilization.

On the daily CQC Report, record the dates when the major grading activities
occur, (e.g., clearing and grubbing, excavation, embankment, and grading);
when construction activities temporarily or permanently cease on a portion
of the site; and when stabilization practices are initiated. Except as
provided in paragraphs UNSUITABLE CONDITIONS and NO ACTIVITY FOR LESS THAN
21 DAYS, initiate stabilization practices as soon as practicable, but no
more than 14 days, in any portion of the site where construction activities
have temporarily or permanently ceased.
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1.3.7.1 Unsuitable Conditions

1.

Where the initiation of stabilization measures by the fourteenth day after
construction activity temporarily or permanently ceases or is precluded by
unsuitable conditions caused by the weather, initiate stabilization
practices as soon as practicable after conditions become suitable.

312 No Activity for Less Than 21 Days

When the total time period in which construction activity is temporarily
ceased on a portion of the site is 21 days minimum, stabilization practices
do not have to be initiated on that portion of the site until 14 days have
elapsed after construction activity temporarily ceased.

w3 el Burnoff

Burnoff of the ground cover is not permitted.

.3.1.4 Protection of Erodible Soils

Immediately finish the earthwork brought to a final grade, as indicated or
specified, and protect the side slopes and back slopes upon completion of
rough grading. Plan and conduct earthwork to minimize the duration of
exposure of unprotected soils.

3.2 Erosion, Sediment and Stormwater Control
a. Storm Water Notice of Intent for Construction Activities

b. Submit a Storm Water Notice of Intent for NPDES coverage under the
general permit for construction activities and a Storm Water Pollution
Prevention Plan (SWPPP) for the project to the Contracting Officer
prior to the commencement of work. The SWPPP shall meet the
requirements of the State of Florida general permit for storm water
discharges from construction sites. Submit the SWPPP along with any
required Notice of Intents, Notice of Termination, and appropriate
permit fees, via the Contracting Officer, to the appropriate State
agency for approval, a minimum of 14 calendar days prior to the start
of any land disturbing activities. Maintain an approved copy of the
SWPPP at the construction on-site office, and continually update as
regulations require, to reflect current site conditions. Include
within the SWPPP:

(1) Identify potential sources of pollution which may be reasonably
expected to affect the quality of storm water discharge from the
site.

(2) Describe and ensure implementation of practices which will be
used to reduce the pollutants in storm water discharge from the
site.

(3) Ensure compliance with terms of the State of Florida general
permit for storm water discharge.

(4) Select applicable best management practices from EPA 832-R-92-005.
(5) Include a completed copy of the Registration Statement, BMP

Inspection Report Template and Notice of Termination except for
the effective date.
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1.

3.3 Stormwater Drainage

There will be no discharge of excavation ground water to the sanitary
sewer, storm drains, or to the river without prior specific authorization
of the Environmental Programs Division in writing. Discharge of hazardous
substances will not be permitted under any circumstances. Construction
site runoff will be prevented from entering any storm drain or the river
directly by the use of straw bales or other method suitable to the
Environmental Programs Division of the Shipyard. Provide erosion
protection of the surrounding soils.

.3.4 Structural Practices

Implement structural practices to divert flows from exposed soils,
temporarily store flows, or otherwise limit runoff and the discharge of
pollutants from exposed areas of the site. Implement structural practices
in a timely manner, during the construction process, to minimize erosion
and sediment runoff. Include the following devices:

.3.4.1 Silt Fences

Provide silt fences as a temporary structural practice to minimize erosion
and sediment runoff. Properly install silt fences to effectively retain
sediment immediately after completing each phase of work where erosion
would occur in the form of sheet and rill erosion (e.g. clearing and
grubbing, excavation, embankment, and grading). Install silt fences in the
locations indicated on the drawings. Obtain approval from the Contracting
Officer prior to final removal of silt fence barriers.

.3.4.2 Straw Bales

Provide bales of straw as a temporary structural practice to minimize
erosion and sediment runoff. If bales are used, properly place the bales
to effectively retain sediment immediately after completing each phase of
work (e.g., clearing and grubbing, excavation, embankment, and grading) in
each independent runoff area (e.g., after clearing and grubbing in a area
between a ridge and drain, place the bales as work progresses,
remove/replace/relocate the bales as needed for work to progress in the
drainage area). Show on the drawings areas where straw bales are to be
used. The Contracting Officer will approve the final removal of straw bale
barriers. Provide rows of bales of straw as follows:

a. Along the downhill perimeter edge of all areas disturbed.

b. Along the top of the slope or top bank of drainage ditches, channels,
swales, etc. that traverse disturbed areas.

c. Along the toe of all cut slopes and fill slopes of the construction
areas.

d. Perpendicular to the flow in the bottom of existing drainage ditches,
channels, swales, etc. that traverse disturbed areas or carry runoff
from disturbed areas. Space the rows a maximum of 2 feet apart.

e. Perpendicular to the flow in the bottom of new drainage ditches,
channels, and swales. Space the rows a maximum of 2 feet apart.

f. At the entrance to culverts that receive runoff from disturbed areas.
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1.3.5 Vegetation and Mulch

a. Provide temporary protection on sides and back slopes as soon as rough
grading is completed or sufficient soil is exposed to require erosion
protection. Protect slopes by accelerated growth of permanent
vegetation, temporary vegetation, mulching, or netting. Stabilize
slopes by sodding for effective erosion control.

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

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

SD-01 Preconstruction Submittals

Storm Water Pollution Prevention Plan
Storm Water Notice of Intent

Pollution prevention plan and Notice of intent for NPDES
coverage under the general permit for construction activities

SD-06 Test Reports

Storm Water Inspection Reports for General Permit
Erosion and Sediment Controls

SD-07 Certificates
Mill Certificate or Affidavit

Certificate attesting that the Contractor has met all specified
requirements.

1.5 DELIVERY, STORAGE, AND HANDLING

Identify, store and handle filter fabric in accordance with ASTM D 4873.

PART 2 PRODUCTS
2.1 COMPONENTS FOR SILT FENCES

2.1.1 Filter Fabric

Provide geotextile that complies with the requirements of ASTM D 4439, and
consists of polymeric filaments which are formed into a stable network such
that filaments retain their relative positions. The filament shall consist
of a long-chain synthetic polymer composed of at least 85 percent by weight
of ester, propylene, or amide, and contains stabilizers and/or inhibitors

added to the base plastic to make the filaments resistant to deterioration
due to ultraviolet and heat exposure. Provide synthetic filter fabric that
contains ultraviolet ray inhibitors and stabilizers to assure a minimum of
six months of expected usable construction life at a temperature range of 0
to 120 degrees F. The filter fabric shall meet the following requirements:
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FILTER FABRIC FOR SILT SCREEN FENCE
PHYSICAL PROPERTY TEST PROCEDURE STRENGTH REQUIREMENT
Grab Tensile Elongation |ASTM D 4632 100 lbs. min. 30
(percent) percent max.
Trapezoid Tear ASTM D 4533 55 lbs. min.
Permittivity ASTM D 4491 0.2 sec-1
AOS (U.S. Std Sieve) ASTM D 4751 20-100

o > Silt Fence Stakes and Posts

Use either wooden stakes or steel posts for fence construction. Wooden

stakes utilized for silt fence construction, shall have a minimum cross

section of 2 by 2 inches when oak is used and 4 by 4 inches when pine is
used, and have a minimum length of 5 feet. Steel posts (standard "U" or
"T" section) utilized for silt fence construction, shall have a minimum

weight of 1.33 pounds/linear foot and a minimum length of 5 feet.

I Mill Certificate or Affidavit

Provide a mill certificate or affidavit atteésting that the fabric and
factory seams meet chemical, physical, and manufacturing requirements
specified above. Specify in the mill certificate or affidavit the actual
Minimum Average Roll Values and identify the fabric supplied by roll
identification numbers. Submit a mill certificate or affidavit signed by a
legally authorized official from the company manufacturing the filter
fabric.

o2 COMPONENTS FOR STRAW BALES

The straw in the bales shall be stalks from oats, wheat, rye, barley, rice,
or from grasses such as byhalia, bermuda, etc., furnished in air dry
condition. Provide bales with a standard cross section of 14 by 18 inches.
Wire-bound or string-tie all bales. Use either wooden stakes or steel
posts to secure the straw bales to the ground. Wooden stakes utilized for
this purpose, shall have a minimum dimensions of 2 by 2 inches in cross
section and have a minimum length of 3 feet. Steel posts (standard "U" or
"T" gection) utilized for securing straw bales, shall have a minimum weight
of 1.33 pounds/linear foot and a minimum length of 3 feet.

PART 3 EXECUTION

3

«1 INSTALLATION OF SILT FENCES

Extend silt fences a minimum of 16 inches above the ground surface without
exceeding 34 inches above the ground surface. Provide filter fabric from a
continuous roll cut to the length of the barrier to avoid the use of
joints. When joints are unavoidable, splice together filter fabric at a.
support post, with a minimum 6 inch overlap, and securely sealed. Excavate
trench approximately 4 inches wide and 4 inches deep on the upslope side of
the location of the silt fence. The 4 by 4 inch trench shall be backfilled
and the soil compacted over the filter fabric. Remove silt fences upon
approval by the Contracting Officer.
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.2 INSTALLATION OF STRAW BALES

Place the straw bales in a single row, lengthwise on the contour, with ends
of adjacent bales tightly abutting one another. 1Install straw bales so
that bindings are oriented around the sides rather than along the tops and
bottoms of the bales in order to prevent deterioration of the bindings.
Entrench and backfill the barrier. Excavate a trench the width of a bale
and the length of the proposed barrier to a minimum depth of 4 inches.
After the bales are staked and chinked (gaps filled by wedging with straw),
backfill the excavated soil against the barrier. Conform the backfill soil
with the ground level on the downhill side and build up to 4 inches against
the uphill side of the barrier. Scatter loose straw over the area
immediately uphill from a straw bale barrier to increase barrier
efficiency. Securely anchor each bale by at least two stakes driven
through the bale. Drive the first stake or steel post in each bale toward
the previously laid bale to force the bales together. Drive stakes or
steel pickets a minimum 18 inches deep into the ground to securely anchor
the bales.

3 FIELD QUALITY CONTROL

Maintain the temporary and permanent vegetation, erosion and sediment
control measures, and other protective measures in good and effective
operating condition by performing routine inspections to determine
condition and effectiveness, by restoration of destroyed vegetative cover,
and by repair of erosion and sediment control measures and other protective
measures. Use -the following procedures to maintain the protective measures.

o e ) Silt Fence Maintenance

Inspect the silt fences in accordance with paragraph, titled "Inspections,"
of this section. Any required repairs shall be made promptly. Pay close
attention to the repair of damaged silt fence resulting from end runs and
undercutting. Should the fabric on a silt fence decompose or become
ineffective, and the barrier is still necessary, replace the fabric
promptly. Remove sediment deposits when deposits reach one-third of the
height of the barrier. Remove a silt fence when it is no longer required.
The immediate area occupied by the fence and any sediment deposits shall be
shaped to an acceptable grade. The areas disturbed by this shaping shall
receive erosion control.

.3.2 Straw Bale Maintenance

Inspect straw bale barriers in accordance with paragraph, titled
"Inspections". Pay close attention to the repair of damaged bales, end
runs and undercutting beneath bales. Accomplish necessary repairs to
barriers or replacement of bales in a promptly manner. Remove sediment
deposits when deposits reach one-half of the height of the barrier. At the
each end of each row turn bales uphill when used to retain sediment.

Remove a straw bale barrier when it is no longer required. The immediate
area occupied by the bales and any sediment deposits.shall be shaped to an
acceptable grade. Sod the areas disturbed by this shaping.

.4 INSPECTIONS

o T | General

Inspect disturbed areas of the construction site, areas that have not been
finally stabilized used for storage of materials exposed to precipitation,
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stabilization practices, structural practices, other controls, and area
where vehicles exit the site at least once every seven (7) calendar days
and within 24 hours of the end of any storm that produces 0.5 inches or
more rainfall at the site. Conduct inspections at least once every month
where sites have been finally stabilized.

3.4.2 Inspections Details

Inspect disturbed areas and areas used for material storage that are
exposed to precipitation for evidence of, or the potential for, pollutants
entering the drainage system. Observe erosion and sediment control
measures identified in the Storm Water Pollution Prevention Plan to ensure
that they are operating correctly. Inspect discharge locations or points
to ascertain whether erosion control measures are effective in preventing
significant impacts to receiving waters. Inspect locations where vehicles
exit the site for evidence of offsite sediment tracking.

3.4.3 Inspection Reports

For each inspection conducted, prepare a report summarizing the scope of
the inspection, name(s) and qualifications of personnel making the
inspection, the date(s) of the inspection, major observations relating to
the implementation of the Storm Water Pollution Prevention Plan,
maintenance performed, and actions taken. Furnish the report to the
Contracting Officer within 24 hours of the inspection as a part of the
Contractor's daily CQC REPORT. A copy of the inspection report shall be
maintained on the job site.

3.4.4 Monthly Inspection Report and Certification Form
Complete, sign, and submit the original Storm Water Inspection Reports for
General Permit, on the first working day of each month, to the State of

Florida, Office of Pollution Control (OPC).

-- End of Section --
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SECTION 01 78 00

CLOSEQOUT SUBMITTALS
08/11

PART 1 GENERAL

1.

I REFERENCES

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

ASTM INTERNATIONAL (ASTM)

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

GREEN SEAL (GS)

GS-37 (2012) Cleaning Products for Industrial
and Institutional Use

U.S. DEPARTMENT OF DEFENSE (DOD)

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

.2 SUBMITTALS

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

SD-03 Product Data
As-Built Record of Equipment and Materials; G
Warranty Management Plan; G
Warranty Tags; G
Final Cleaning; G
Spare Parts Data; G
SD-08 Manufacturer's Instructions
Preventative Maintenance; G
Condition Monitoring (Predictive Testing); G
Inspection; G
Posted Instructions; G
SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals; G
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1

SD-11 Closeout Submittals

Record Drawings; G
Interim Form DD1354; G
Checklist for Form DD1354; G

3 PROJECT RECORD DOCUMENTS
3.1 Record Drawings

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

P [ I Government Furnished Materials

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

o Working Record and Final Record Drawings

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

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

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

(1) Follow directions in the modification for posting descriptive
changes.

(2) Place a Modification Delta at the location of each deletion.

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

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

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

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

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

1:3:1:3 Drawing Preparation

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

1.3 1.4 Computer Aided Design and Drafting (CADD) Drawings

Only employ personnel proficient in the preparation of CADD drawings to
modify the contract drawings or prepare additional new drawings. Additions
and corrections to the contract drawings must be equal in quality and
detail to that of the originals. Line colors, line weights, lettering,
layering conventions, and symbols must be the same as the original line
colors, line weights, lettering, layering conventions, and symbols. If
additional drawings are required, prepare them using the specified
electronic file format applying the same graphic standards specified for
original drawings. The title block and drawing border to be used for any
new final record drawings must be identical to that used on the contract
drawings. Accomplish additions and corrections to the contract drawings
using CADD files. The Contractor will be furnished "as-designed" drawings
in AutoCad Release 2013 format compatible with a Windows XP operating
system. The electronic files will be supplied on optical disk. Provide
all program files and hardware necessary to prepare final record drawings.
The Contracting Officer will review final record drawings for accuracy and
return them to the Contractor for required corrections, changes, additions,
and deletions.

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

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

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

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

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

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

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

1.3.1.5 Payment

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

1.3.2 As-Built Record of Equipment and Materials

Furnish one copy of preliminary record of equipment and materials used on
the project 15 days prior to final inspection. This preliminary submittal
will be reviewed and returned 3 days after final inspection with Government
comments. Submit Two sets of final record of equipment and materials 10
days after final inspection. Key the designations to the related area
depicted on the contract drawings. List the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

Description Specification |Manufacturer |[Composition Where Used

Section and Catalog, [and Size
Model, and '

Serial Number

1.3.3 Final Approved Shop Drawings

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

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

1.3.5 Real Property Equipment

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

1.4 SPARE PARTS DATA
Submit two copies of the Spare Parts Data list.

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

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

ds5 PREVENTATIVE MAINTENANCE

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

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

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

1.6 WARRANTY MANAGEMENT
1:.6:1 Warranty Management Plan

At least 30 days before the planned pre-warranty conference, submit one set
of the warranty management plan. Include within the warranty management
plan all required actions and documents to assure that the Government
receives all warranties to which it is entitled. The plan must be in
narrative form and contain sufficient detail to render it suitable for use
by future maintenance and repair personnel, whether tradesmen, or of
engineering background, not necessarily familiar with this contract. The
term "status" as indicated below must include due date and whether item has
been submitted or was accomplished. Warranty information made available
during the construction phase must be submitted to the Contracting Officer
for approval prior to each monthly pay estimate. Assemble approved
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1.

information in a binder and turn over to the Government upon acceptance of
the work. The construction warranty period will begin on the date of
project acceptance and continue for the full product warranty period. A
joint 4 month and 9 month warranty inspection will be conducted, measured
from time of acceptance, by the Contractor, Contracting Officer and the
Customer Representative. Include within the warranty management plan , but
not limited to, the following:

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

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

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

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

(1) Name of item.

(2) Model and serial numbers.

(3) Location where installed.

(4) Name and phone numbers of manufacturers or suppliers.

(5) Names, addresses and telephone numbers of sources of spare parts.

(6) Warranties and terms of warranty. Include one-year overall
warranty of construction, including the starting date of warranty
of construction. Items which have extended warranties must be
indicated with separate warranty expiration dates.

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

(8) Starting point and duration of warranty period.

(9) Summary of maintenance procedures required to continue the
warranty in force.

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

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

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

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

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

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

6.2 Performance Bond

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

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

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

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 be responsive to Government
inquiry on warranty work action and status. This requirement does not
relieve the Contractor of any of its responsibilities in connection with
other portions of this provision.

.6.4 Contractor's Response to Construction Warranty Service Requirements

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

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

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

¢. Third Priority Code 3. All other work to be initiated within 3 work
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days and work continuously to completion or relief.
d. The "Construction Warranty Service Priority List" is as follows:

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

Code 1-Air Conditioning Systems

(1) Recreational support.

(2) Air conditioning leak in part of building, if causing damage.
(3) Air conditioning system not cooling properly.

Code 1-Doors

(1) Overhead doors not operational, causing a security, fire, or
safety problem.

(2) 1Interior, exterior personnel doors or hardware, not functioning
properly, causing a security, fire, or safety problem.

Code 3-Doors

(1) Overhead doors not operational.

(2) Interior/exterior personnel doors or hardware not functioning
properly.

Code 1-Electrical

(1) Power failure (entire area or any building operational after 1600
hours) .

(2) Security lights

(3) Smoke detectors

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

Code 3-Electrical
Street lights.

Code 1-Gas
(1) Leaks and breaks.
(2) No gas to family housing unit or cantonment area.

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

Code 2-Kitchen Equipment
(1) Dishwasher not operating properly.
(2) All other equipment hampering preparation of a meal.

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

Code 2-Plumbing

(1) Flush valves not operating properly.

(2) Fixture drain, supply line to commode, or any water pipe leaking.
(3) Commode leaking at base.

Code 3 -Plumbing
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Leaky faucets.

Code 3-Interior

(1) Floors damaged.

(2) Paint chipping or peeling.
(3) Casework.

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

Code 2-Roof Leaks
Where major damage to property is not occurring, check for location of
leak during rain and complete repairs on a Code 2 basis.

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

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

Code 3-All other work not listed above.
6.5 Warranty Tags

At the time of installation, tag each warranted item with a durable, oil
and water resistant tag approved by the Contracting Officer. Attach each
tag with a copper wire and spray with a silicone waterproof coating. Also,
submit two record copies of the warranty tags showing the layout and
design. The date of acceptance and the QC signature must remain blank
until the project is accepted for beneficial occupancy. Show the following
information on the tag.

Type of

product/material

Model number

Serial number

Contract number

Warranty period from/to

Inspector's signature

Construction Contractor

Address

Telephone number

Warranty contact

Address
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Telephone number

Warranty response time
priority code

WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE
DURING THE WARRANTY PERIOD.

7 OPERATION AND MAINTENANCE MANUALS

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

.7.1 Configuration

Operation and Maintenance Manuals must be consistent with the
manufacturer's standard brochures, schematics, printed instructions,

.general operating procedures, and safety precautions. Bind information in

manual format and grouped by technical sections. Test data must be legible
and of good quality. Light-sensitive reproduction techniques are
acceptable provided finished pages are clear, legible, and not subject to
fading. Pages for vendor data and manuals must have 0.3937-inch holes and
be bound in 3-ring, loose-leaf binders. Organize data by separate index
and tabbed sheets, in-a loose-leaf binder. Binder must lie flat with
printed sheets that are easy to read. Caution and warning indications must
be clearly labeled.

T2 Training and Instruction

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.

-8 CLEANUP

Provide final cleaning in accordance with ASTM E1971 and submit two copies
of the listing of completed final clean-up items. Leave premises "broom
clean." Comply with GS-37 for general purpose cleaning and bathroom
cleaning. Use only nonhazardous cleaning materials, including natural
cleaning materials, in the final cleanup. Clean 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.

Clean debris from roofs, gutters, downspouts and drainage systems. ' Sweep
paved areas and rake clean landscaped areas. Remove waste and surplus
materials, rubbish and construction facilities from the site. Recycle,
salvage, and return construction and demolition waste from project in
accordance with the Waste Management Plan. Promptly and legally transport
and dispose of any trash. Do not burn, bury, or otherwise dispose of trash
on the project site.
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1.9 REAL PROPERTY RECORD

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

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

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA
07/06

PART 1 GENERAL

1.

i REFERENCES

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

ASTM INTERNATIONAL (ASTM)

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

.2 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 must compile and prepare data and deliver to
the Contractor prior to the training of Government personnel. The
Contractor must 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.

e Package Quality

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

522 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.

243 Changes to Submittals

Manufacturer-originated changes or revisions to submitted data must be
furnished by the Contractor if a component of an item is so affected
subsequent to acceptance of the O&M Data. Submit changes, additions, or
revisions required by the Contracting Officer for final acceptance of
submitted data within 30 calendar days of the notification of this change
requirement.
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1.3 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES
LB Operating Instructions

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

1:3.1.1 Safety Precautions

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

1.3.1.2 Operator Prestart

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

1.3:.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.

Le:Bw Ll Normal Operations

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

1.3.1.5 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.

1.3.1.6 Operator Service Requirements

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

P I W 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.

L3 2 Preventive Maintenance
Include the following information for preventive and scheduled maintenance
to minimize corrective maintenance and repair for the installed model and

features of each system. Include potential environmental and indoor air
quality impacts of recommended maintenance procedures and materials.
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1:3:2.9 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.
1.3.2.2 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.

i W e | Cleaning Recommendations

Provide environmentally preferable cleaning recommendations in accordance
with ASTM E1971.

1.3.3 Corrective Maintenance (Repair)

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

1:3%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.

1:3:3:2 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.

1.3%3s3 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.
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1.3.3.4 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,
subassemblies, accessories, and attachments. Provide tolerances,
dimensions, settings and adjustments required. Instructions shall include
a combination of text and illustrations.

1..3:3.5 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.

1.3.4 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.

1.3.5 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:

1.3.5.1 Product Submittal Data

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

1:3:5:2 Manufacturer's Instructions

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

1.3.5.3 O&M Submittal Data

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

1.3.5.4 Parts Identification

Provide identification and coverage for all parts of each component,
assembly, subassembly, and accessory of the end items subject to
replacement. Include special hardware requirements, such as requirement to
use high-strength bolts and nuts. Identify parts by make, model, serial
number, and source of supply to allow reordering without further
identification. Provide clear and legible illustrations, drawings, and
exploded views to enable easy identification of the items. When
illustrations omit the part numbers and description, both the illustrations
and separate listing shall show the index, reference, or key number that
will cross-reference the illustrated part to the listed 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,
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components, assemblies, subassemblies, attachments, or accessories, such as
typically shown in a master parts catalog )

143.5:5 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. 1Include warranty
information for primary components such as the compressor of air
conditioning system.

1.3.5:6 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.

1:3:5:7 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.

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

1.3.5.9 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.

1.4 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:

1.4.1 Data Package 1
a. Safety precautions
b. Cleaning recommendations
c. Maintenance and repair procedures
d. Warranty information
e. Contractor information

f. Spare parts and supply list
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Data Package 2
Safety precautions
Normal operations
Environmental cohditions
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

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
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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
Maintenance and repair procedures
Removal and replacement instructions
Spare parts and supply list
Corrective maintenance man-hours
Product submittal data
O&M submittal data
Parts identification
Warranty information
Personnel training requirements
Testing equipment and special tool information

Testing and performance data
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X. Contractor information
1.4.5 Data Package 5
a. Safety precautions
b. Operator prestart
c. 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
r. Testing and performance data
s. Contractor information
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 02 41 00

DEMOLITION AND DECONSTRUCTION
05/10

PART 1 GENERAL

1.

gl REFERENCES

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

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A1l0.6 (2006) Safety Requirements for Demolition
Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010;
Changes 4-6 2011; Change 7 2012) Safety
and Health Requirements Manual

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

40 CFR 61 National Emission Standards for Hazardous
Air Pollutants

2 PROJECT DESCRIPTION

7 o | Demolition Plan

Prepare a Demolition Plan and submit proposed demolition, and removal
procedures for approval before work is started. 1Include in the plan
procedures for careful removal and disposition of materials specified to be
salvaged, coordination with other work in progress. Identify components
and materials to be salvaged for reuse or recycling with reference to
paragraph Existing Facilities to be Removed. Append tracking forms for all
removed materials indicating type, quantities, condition, destination, and
end use. Coordinate with Waste Management Plan. Provide procedures for
safe conduct of the work in accordance with EM 385-1-1. Plan shall be
approved by Contracting Officer prior to work beginning.

.2.2 General Requirements

Do not begin demolition or deconstruction until authorization is received
from the Contracting Officer. The work of this section is to be performed
in a manner that maximizes the value derived from the salvage and recycling
of materials. 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.
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3 ITEMS TO REMAIN IN PLACE

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

3.1 Existing Construction Limits and Protection

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

: 8.2 Weather Protection

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

:3.3 Utility Service

Maintain existing utilities indicated to stay in service and protect
against damage during demolition and deconstruction operations. Prior to
start of work, utilities serving each area of alteration or removal will be
shut off by the Government upon written request from the Contractor and
disconnected and sealed by the Contractor.

.3.4 Facilities

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

.4 BURNING

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

Areas in which the work is to be accomplished will be available in
accordance with the directions of the Contracting Officer.

1:6 SUBMITTALS

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

SD-01 Preconstruction Submittals
Existing Conditions; G
SD-07 Certificates

Demolition Plan; G
Notification; G

1.7 QUALITY ASSURANCE

Submit timely notification of demolition projects to Federal, State,
regional, and local authorities in accordance with 40 CFR 61, Subpart M.
Notify the Contracting Officer in writing 10 working days prior to the
commencement of work in accordance with 40 CFR 61, Subpart M. Comply with
federal, state, and local hauling and disposal regulations. In addition to
the requirements of the "Contract Clauses," conform to the safety
requirements contained in ASSE/SAFE A10.6. Comply with the Environmental
Protection Agency requirements specified. Use of explosives will not be
permitted.

1.8 EXISTING CONDITIONS

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

PART 2 PRODUCTS
241 FILL MATERIAL
a. Comply with excavating, backfilling, and compacting procedures for

soils used as backfill material to fill basements, voids, depressions
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or excavations resulting from demolition or deconstruction of
structures. Fill material shall be waste products from demolition or
deconstruction until all waste appropriate for this purpose is consumed.

PART 3 EXECUTION

3.

1 EXISTING FACILITIES TO BE REMOVED

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

.1.1 Utilities and Related Equipment

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

. Concrete

Saw concrete along straight lines to a depth of a minimum 2 inch. Make
each cut in walls perpendicular to the face and in alignment with the cut
in the opposite face. 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. Salvage removed
unpainted concrete.

+1:3 Miscellaneous Metal

Salvage unpainted 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 unpaintedlight-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 unpainted 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.
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.1.4 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.

.1.5 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.

el.5.1 Electrical Devices

Remove and salvage switches, switchgear, transformers, conductors including
wire and nonmetallic sheathed and flexible armored cable, regulators,
meters, instruments, plates, circuit breakers, panelboards, outlet boxes,
and similar items. Box and tag these items for identification according to
type and size.

.1.5.2 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.

o Items With Unique/Regulated Disposal Requirements

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

.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 DISPOSITION OF MATERIAL

Pt I | Title to Materials

Except for salvaged items specified in related Sections, and for materials
or equipment scheduled for salvage, all unpainted materials and equipment
removed and not reused or salvaged, shall become the property of the
Contractor and shall be removed from Government property, unless the
materials are painted and either assumed to contain PCBs or laboratory data
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showing content of >50ppm PCBs. 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 Unsalvageable and Non-Recyclable Material

Dispose of unsalvageable and non-recyclable combustible material and
painted materials at the KSC Class 3 Landfill.

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

3.5 DISPOSAL OF REMOVED MATERIALS

8«51 Regulation of Removed Materials
Dispose of debris, rubbish, scrap, and other nonsalvageable materials
resulting from removal operations with all applicable federal, state and
local regulations as contractually specified in the Waste Management Plan .
Storage of removed materials on the project site is prohibited.

3.5.2 Burning on Government Property

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

3:5:3 Removal to Spoil Areas on Government Property

Transport noncombustible materials removed from demolition and
deconstruction structures to designated spoil areas on Government property.

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

3.6 REUSE OF SALVAGED ITEMS
Recondition salvaged materials and equipment designated for reuse before
installation. Replace items damaged during removal and salvage operations

or restore them as necessary to usable condition.

-- End of Section --
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SECTION 09 97 13.00 40

STEEL COATINGS
07/07

PART 1 GENERAL

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

ASTM INTERNATIONAL (ASTM)

ASTM C920 (2011) Standard Specification for
Elastomeric Joint Sealants

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC AB 1 (2013) Mineral and Slag Abrasives
SSPC Painting Manual (2002) Good Painting Practice, Steel
Structures Painting Manual, Volume 1
SSPC SP 1 (1982; E 2004) Solvent Cleaning
SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning
SSPC SP 3 (1982; 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, Equipment, and Fixture Lists shall be submitted in
accordance with paragraph entitled, "General," of this section.

A Safety Plan shall be submitted in accordance with paragraph
entitled, "General," of this section.

SD-03. Product Data

Manufacturer's catalog data shall be submitted for the following
items:

Abrasive Blasting Material
Sealant Compound

Inorganic Zinc

Inhibitive Polyamide Epoxy
Aliphatic Polyurethane
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SD-04 Samples

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

Inspection Forms shall be submitted in accordance with paragraph
entitled, "Inspection," of this section.

SD-05 Design Data

Mix Designs shall be submitted in accordance with paragraph
entitled, "General," of this section.

Inorganic Zinc
Inhibitive Polyamide Epoxy
Aliphatic Polyurethane

SD-06 Test Reports

Inspection reports shall be submitted for protective coating
systems in accordance with paragraph entitled, "Inspection," of
this section.

SD-07 Certificates

Certificates shall be submitted for following items showing
conformance with the referenced standards contained in this

section.

Abrasive Blasting Material
Sealant Compound

Inorganic Zinc Coating
Inhibitive Polyamide Epoxy
Aliphatic Polyurethane

SD-08 Manufacturer's Instructions

Manufacturer's instructions shall be submitted for Protective
Coatings including details of thinning, mixing, handling, and
application.

1.3 DELIVERY, HANDLING, AND STORAGE

Materials shall be delivered in their original, unopened containers bearing
the manufacturer's name, shelf-1life, product identification, and batch

number.

Coatings, thinners, and cleaners shall be stored in tightly closed
containers in a covered, well-ventilated area where they will be protected
from exposure to extreme cold or heat, sparks, flame, direct sunlight, or
rainfall. Manufacturer's instructions for storage limitations shall be
followed.

1.4 GENERAL

A Safety Plan shall be submitted for protective coating systems in
accordance with OSHA regulations.

Material, Equipment, and Fixture Lists shall be submitted for
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manufacturer's style or catalog numbers, specification and drawing
reference numbers and warranty information for the Protective Coatings
Systems fabrication site.

Manufacturer's Standard Color Charts shall be submitted showing
manufacturer's standard finish colors.

Mix Designs shall be submitted for each type of protective coating
including a complete list of ingredients and admixtures. Applicable test
report shall verify that the mix has been successfully tested and meets
design requirements.

PART 2 PRODUCTS
2.1 ABRASIVE BLASTING MATERIAL

Abrasive blasting materials shall be per SSPC Painting Manual, Chapter 2.4,
and SSPC AB 1.

2.2 ' SEALANT COMPOUND

Sealant shall be a self-curing, single component, polysulfide-rubber type
conforming to ASTM C920. Sealant shall be gray in color and capable of
being applied into the joint with a caulking gun.

2.3 PROTECTIVE COATINGS
2.3.1 Coating Systems

The following two coating systems definitions are to be specified for use
on the surfaces listed in the Coating Schedule, of this section, and as
directed.

Coating System No. 1 shall consist of inorganic zinc only , no top coat
unless specified. Inorganic zinc shall be selected from the following
listing. Coatings, thinners, and cleaners shall be the product of one
manufacturer.

Coating System No. 2 shall consist of inorganic zinc first coat, inhibitive
polyamide epoxy intermediate coat, and aliphatic polyurethane finish coat.
Coatings shall be selected from the following listing and all coatings,
thinners, and cleaners shall be the product of the same manufacturer. Each
successive coating shall be of a contrasting color to provide a visual
assurance of complete coverage.

COATING SYSTEMS

INHIBITIVE ALIPHATIC

INORGANIC ZINC POLYAMIDE EPOXY POLYURETHANE MANUFACTURER
Dimetcote 9 Amercoat 370 Amercoat 450HS |Ameron International

201 N. Berry Street
Brea, CA 92621
714/529-1951
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COATING SYSTEMS
INHIBITIVE ALIPHATIC
INORGANIC ZINC POLYAMIDE EPOXY POLYURETHANE MANUFACTURER
Carbo Zinc 11 Carboguard 893 Carbothane Carboline Company
134HG 350 Hanley
Industrial Court
St. Louis, MO 63144
800/848-4645 Ext. 2557
Catha-Coat 304V [Devran 201 Devthane 369 ICI-DEVOE
925 Euclid Ave.
Cleveland, OH
44115
216/344-8798
347-Y-912 .1525-333 or 71125P |[Imron 333 DuPont Company
DuPont Building
1007 Market Street
Wilmington, DE 19898
800/441-7515
Porter Zinc 3200 |Porter Glaze 4400 |Porterthane Porter Paint Company
High Build 9000 Glass 400 South 13th Street
Urethane Louisville, KY 40203
800/332-6270

PART 3 EXECUTION

3

3

.1 SURFACE PREPARATION

1.1 General

Faying surfaces that will become inaccessible after installation shall be
abrasive blasted and coated with inorganic zinc only, prior to installation.

Surfaces that are part of slip-critical joints shall be faying mechanically
cleaned coated with inorganic zinc prior to installation.

Surfaces to be welded shall be left uncoated. Welded areas shall then be

- masked and touched up.

Prepared surfaces shall be coated within 6 hours after completion of
surface preparation and before rusting or recontamination occurs. Surfaces
not coated within 6 hours or which show rusting or contamination,
regardless of the length of time after preparation, shall be reprepared.

Surface preparation and coating operations shall be sequenced so that
freshly applied coatings will not be contaminated by dust or foreign matter.

Surfaces shall be inspected and degreased as required prior to subsequent
surface preparation and the application of protective coatings. Degreasing
shall be by solvent cleaning, detergent washing, or steam cleaning.

SSPC SP 1 shall apply for solvent cleaning.
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.1.2 Abrasive Blasting (AB)

Abrasive blasting shall conform to SSPC SP 10/NACE No. 2 and
SSPC Painting Manual.

Compressed air used for abrasive blasting shall be free of moisture and oil.
Surfaces not to be blasted are:

Galvanized steel and prefinished surfaces except when specified to be
blast-cleaned in the coating schedule

Piston rods and bearing surfaces
A minimum nozzle pressure of 90 pounds per square inch shall be maintained.
Weld slag, weld spatter, and foreign matter shall be removed from surfaces
to be coated prior to abrasive blasting using mechanical methods as

specified.

Blast cleaning shall achieve a 1-to 2-mil anchor profile as indicated by a
surface profile comparator, replica tape, or similar device.

Rust and corrosion shall be removed from pits and depressions.
Abrasive blast aggregate shall not be reused.

All traces of abrasive residue and dust shall be removed from the surface,
leaving it clean and dry.

1.3 Mechanical Cleaning (MC)

Where mechanical cleaning is specified in the coating schedule for existing
surfaces , needle scalers or abrasive disks or wheels shall be used in
accordance with SSPC SP 3, leaving the surface cleanliness equivalent to
near-white metal (SSPC SP 10/NACE No. 2).

o COATING APPLICATION

.2.1 General Requirements

Manufacturer's instructions for thinning, mixing, handling, and applying
products shall be considered a part of this specification. 1In the event of
conflict between the requirements of this specification and the
manufacturer's recommendations, this specification shall take precedence.

Compressed air used for spraying coatings shall be free of moisture and oil.
Each coat of material applied shall be free from runs; sags; blisters;
bubbles; mud cracking; variations in color, gloss, and texture; holidays
(missed areas); excessive film build; foreign contaminants; and dry
overspray.

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

Surface temperature shall be at least 5 degrees F above the dew point.

Coatings shall be thoroughly worked into all joints, crevices, and open

SECTION 09 97 13.00 40 Page 72



Upgrade Camera Infrastructure at Launch Complex 39B 79K39798
spaces. Special attention shall be paid to welds, cutouts, sharp edges,
rivets, crevices, and bolts to ensure proper coverage and thickness.

Newly coated surfaces shall be adequately protected from damage.

Coatings shall be applied by airless or conventional spray. Airless
spraying shall be used for uniform large surface areas. Conventional
spraying shall be used for small areas of intricate configuration and for
touchup. During application of inorganic zinc coating, maintain uniform
suspension.

3.2:2 Mixing and Application Procedures

Material shall be stirred thoroughly using an instrument that will not
induce air into coating.

Mixed material shall be strained through a 30- to 60-mesh screen.
Continuous slow agitation of the material shall be provided during
application of inorganic zinc coating, maintain uniform suspension.

Continuous rapid agitation shall be avoided.

Material shall be thinned for workability and improved spray
characteristics only.

Material shall be applied in even, parallel passes, overlapping 50 percent.
Special attention shall be paid to welds, cutouts, sharp edges, rivets,
crevices, and bolts to ensure proper coverage and thickness.

3.2.3 Dry-Film Thickness (DFT)
Coatings shall be applied to the following dry-film thicknesses:

Coating System No. 1:

a. 4 to 6 mils, inorganic zinc, as specified in Coating Schedule.
b. Second coat, inorganic zinc, 3 to 5 mils

Coating System No. 2:

a. Inorganic primer zinc: 4 to 6 mils
b. Inhibitive polyamide epoxy, second coat: 2 to 4 mils

c. Aliphatic polyurethane, third coat: 2 to 4 mils, but sufficient
to hide previous coat

343 TOUCH-UP

Abrasions that occurred during shipment or erection shall be touched up as
follows:

a. Surface preparation and coating application shall conform to the
manufacturer's instructions.

b. Inorganic zinc shall be used for touch-up and repair of inorganic
zinc and hot-dip galvanizing.
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c¢. Inhibitive polyamide epoxy and aliphatic polyurethane shall be
used for touch-up and repair of coating system No. 2.

.4 SEALANT COMPOUND APPLICATION

For Coating System No. 1, caulking shall be accomplished after application
and cure of inorganic zinc coating.

For Coating System No. 2, caulking shall be accomplished after application
and cure of inhibitive epoxy coat and prior to aliphatic polyurethane coat.

Exterior joints shall be caulked, including, but not limited to, the
following:

a. Perimeter of faying and bearing surfaces of structural members
b. Joints in members between intermittent welds

c. Perimeter of bearing surfaces between floor plates and supporting
members (inside, outside, top, and bottom)

d. Stair treads, where joined to channel stringers

e. Openings of 1/2 inch or smaller (Foam filler backup shall be used
as required.)

f. Hot-dipped galvanized vent holes

335 INSPECTION

On-site work as described herein shall be inspected for compliance with
this specification by a NACE (National Association of Corrosion Engineers)
Certified Coating Inspector provided by the Contracting Officer.

For all protective coatings applied off-site locations, the Contractor
shall provide full inspection by NACE Certified Coating Inspector.
Inspector shall be present at the pre-work conference to address necessary
clarification of inspection and specification requirements. Apparent
deviation from the specified requirements or any out of tolerance condition
shall be immediately reported to the Contracting Officer for determination
of corrective action. Submit inspection reports performed by the Coating
Inspector.

Inspection Forms shall be submitted at the pre-work conference which shall
be used by the Coating Inspector and forwarded to the Contracting Officer
prior to delivery of the coated work to the job site.
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3.6

COATING SCHEDULE

79K39798

SURFACE
DESCRIPTION

SURFACE

PREPARATION

COATING
SYSTEM

FINISH COLOR
FOR COATING
SYSTEM NO. 2

DRY FILM
THICKNESS, PRIMER
COAT, MILS

Uncoated
Rigid Steel
Conduit
Systems,
Device
Enclosures,
Fittings

MC

2

Gray

Steel
Support
Systems

MC

Gray

-- End of Section --

SECTION 09 97 13.00 40

Page 75



Upgrade Camera Infrastructure at Launch Complex 39B 79K39798

SECTION 26 00 00.00 20

BASIC ELECTRICAL MATERIALS AND METHODS
07/06

PART 1 GENERAL

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

ASTM INTERNATIONAL (ASTM)

ASTM D709 (2001; R 2007) Laminated Thermosetting
: Materials ‘

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative
Dictionary of IEEE Standards Terms -

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-6
2013) National Electrical Safety Code

IEEE C57.12.28 (2005; INT 3 2011) Standard for
Pad-Mounted Equipment - Enclosure Integrity

IEEE C57.12.29 (2005) Standard for Pad-Mounted Equipment
- Enclosure Integrity for Coastal
Environments
JOHN F. KENNEDY SPACE CENTER (KSC)
KSC-STD-E-0002E (2013) Standard for Acceptance Testing
Specifications for Electrical Power

Equipment and Systems

KSC-STD-E-0012F (2009) Standard for Facility Grounding and
Lightning Protection

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2008) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 2013; AMD 2
2013) National Electrical Code

1.2 RELATED REQUIREMENTS
This section applies to all sections of Division 26 and 33, ELECTRICAL and
UTILITIES, of this project specification unless specified otherwise in the

individual sections. This section has been incorporated into, and thus,
does not apply to, and is not referenced in the following sections.
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Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM
Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION

1.3 DEFINITIONS

a. Unless otherwise specified or indicated, electrical and electronics
terms used in these specifications, and on the drawings, shall be as
defined in IEEE 100.

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.

c. The technical paragraphs referred to herein are those paragraphs in
PART 2 - PRODUCTS and PART 3 - EXECUTION of the technical sections that
describe products, systems, installation procedures, equipment, and
test methods.

1.4 ELECTRICAL CHARACTERISTICS

Electrical characteristics for this project shall be 480Y/277 volts
primary, three phase, four wire, 60 Hz, and 208Y/120 volts secondary, three
phase, four wire.

145 QUALITY ASSURANCE
1.5.1 Regulatory Requirements

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. Interpret references in
these publications to the "authority having jurisdiction," or words of
similar meaning, to mean the Contracting Officer. Equipment, materials,
installation, and workmanship shall be in accordance with the mandatory and
advisory provisions of NFPA 70 unless more stringent requirements are
specified or indicated.

1.5.2 Standard Products

Provide materials and equipment that are products of manufacturers
regularly engaged in the production of such products which are of equal
material, design and workmanship. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipment and materials under similar
circumstances and of similar size. The product shall have been on sale on
the commercial market through advertisements, manufacturers' catalogs, or
brochures during the 2-year period. Where two or more items of the same
class of equipment are required, these items shall be products of a single
manufacturer; however, the component parts of the item need not be the
products of the same manufacturer unless stated in the technical section.

1.5.2:1 Alternative Qualifications
Products having less than a 2-year field service record will be acceptable
if a certified record of satisfactory field operation for not less than

6000 hours, exclusive of the manufacturers' factory or laboratory tests, is
furnished.
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1.5:2.2 Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site
shall not be used, unless specified otherwise.

1.6 WARRANTY

The equipment items shall be supported by service organizations which are
reasonably convenient to the equipment installation in order to render
satisfactory service to the equipment on a regular and emergency basis
during the warranty period of the contract.

1.7 POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in the
technical sections for use by operation and maintenance personnel. The
operating instructions shall include the following:

a. Wiring diagrams, control diagrams, and control sequence for each
principal system and item of equipment.

b. Start up, proper adjustment, operating, lubrication, and shutdown
procedures.

c. Safety precautions.
d. The procedure in the event of equipment failure.

e. Other items of instruction as recommended by the manufacturer of each
system or item of equipment.

Print or engrave operating instructions and frame under glass or in
approved laminated plastic. Post instructions where directed. For
operating instructions exposed to the weather, provide weather-resistant
materials or weatherproof enclosures. Operating instructions shall not
fade when exposed to sunlight and shall be secured to prevent easy removal
or peeling.

1.8 MANUFACTURER'S NAMEPLATE

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

1.9 FIELD FABRICATED NAMEPLATES

ASTM D709. 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.
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1.10 WARNING SIGNS

Provide warning signs for the enclosures of electrical equipment including
substations, pad-mounted transformers, pad-mounted switches, generators,
and switchgear having a nominal rating exceeding 600 volts.

a. When the enclosure integrity of such equipment is specified to be in
accordance with IEEE C57.12.28 or IEEE C57.12.29, such as for
pad-mounted transformers, provide self-adhesive warning signs on the
outside of the high voltage compartment door(s). Sign shall be a decal
and shall have nominal dimensions of 7 by 10 inches with the legend
"DANGER HIGH VOLTAGE" printed in two lines of nominal 2 inch high
letters. The word "DANGER" shall be in white letters on a red
background and the words "HIGH VOLTAGE" shall be in black letters on a
white background. Decal shall be Panduit No. PPSO710D72 or approved

equal.
1.11 ELECTRICAL REQUIREMENTS

Electrical installations shall conform to IEEE C2, NFPA 70, KSC-STD-E-0002E,
KSC-STD-E-0012F, and requirements specified herein.

1.12 INSTRUCTION TO GOVERNMENT PERSONNEL

Where specified in the technical sections, furnish the services of
competent instructors to give full instruction to designated Government
personnel in the adjustment, operation, and maintenance of the specified
systems and equipment, including pertinent safety requirements as required.
Instructors shall be thoroughly familiar with all parts of the installation
and shall be trained 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.

PART 2 PRODUCTS

2.1 FACTORY APPLIED FINISH
Electrical equipment shall have factory-applied painting systems which
shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance
test.

PART 3 EXECUTION

3.1 FIELD APPLIED PAINTING

Paint electrical equipment including conduit assemblies, fittings, and
supports per requirements of Section 09 97 13.00 40 STEEL COATINGS.

3.2 FIELD FABRICATED NAMEPLATE MOUNTING
Provide number, location, and letter designation of nameplates as
indicated. Fasten nameplates to the device with a minimum of two
sheet-metal screws or two rivets.

3.3 WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible
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side, but space the signs a maximum of 30 feet apart.

-- End of Section --
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SECTION 26 20 00

ELECTRICAL DISTRIBUTION SYSTEM
08/08

PART 1 GENERAL

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

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2013) Standard Specification for
Hard-Drawn Copper Wire

ASTM B8 (2011) Standard Specification for
Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft

ASTM D709 (2001; R 2007) Laminated Thermosetting
Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative
Dictionary of IEEE Standards Terms

IEEE 81 (2012) Guide for Measuring Earth
Resistivity, Ground Impedance, and Earth
Surface Potentials of a Ground System

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-6
2013) National Electrical Safety Code

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
NETA ATS (2013) Standard for Acceptance Testing
Specifications for Electrical Power
Equipment and Systems
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C80.1 (2005) American National Standard for
Electrical Rigid Steel Conduit (ERSC)

NEMA 250 (2008) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NEMA ICS 1 (2000; R 2008; E 2010) Standard for
Industrial Control and Systems: General
Requirements

NEMA ICS 6 (1993; R 2011) Enclosures

NEMA KS 1 (2001; R 2006) Enclosed and Miscellaneous
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Distribution Equipment Switches (600 V
Maximum) '

NEMA RN 1 (2005; R 2013) Polyvinyl-Chloride (PVC)

Externally Coated Galvanized Rigid Steel
Conduit and Intermediate Metal Conduit

NEMA ST 20 (1992; R 1997) Standard for Dry-Type

Transformers for General Applications

NEMA TC 2 (2013) Standard for Electrical Polyvinyl

Chloride (PVC) Conduit

NEMA TC 3 . (2013) Standard for Polyvinyl Chloride

(PVC) Fittings for Use With Rigid PVC
Conduit and Tubing

NEMA WD 6 (2012) Wiring Devices Dimensions
. Specifications
NEMA Z535.4 : (2011) American National Standard for

Product Safety Signs and Labels

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 2013; AMD 2

2013) National Electrical Code

NFPA 70E A , (2012; Errata 2012) Standard for

Electrical Safety in the Workplace

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-607 ; (2011b) Generic Telecommunications Bonding

29

UL

UL

UL

UL

UL

UL

and Grounding (Earthing) for Customer
Premises

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

CFR 1910.147 : Control of Hazardous Energy (Lock Out/Tag

Out)
UNDERWRITERS LABORATORIES (UL)
1010 (2006) Receptacle-Plug Combinations for
. Use in Hazardous (Classified) Locations

1203 (2013) UL Standard for Safety
Explosion-Proof and Dust-Ignition-Proof
Electrical Equipment for Use in Hazardous
(Classified) Locations

467 ~ (2007) Grounding and Bonding Equipment

486A-486B (2013) Wire Connectors

486C (2013) Splicing Wire Connectors

489 (2013) Molded-Case Circuit Breakers,
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Molded-Case Switches, and Circuit-Breaker

Enclosures

UL 498 (2012; Reprint Aug 2013) Attachment Plugs
and Receptacles

UL 50 (2007; Reprint Apr 2012) Enclosures for
Electrical Equipment, Non-environmental
Considerations

UL 508A (2013; Reprint Jan 2014) Industrial

Control Panels

UL 510 (2005; Reprint Jul 2013) Polyvinyl
Chloride, Polyethylene and Rubber
Insulating Tape

UL 514A (2013) Metallic Outlet Boxes

UL 514B (2012) Conduit, Tubing and Cable Fittings

UL 514C (1996; Reprint Nov 2011) Nonmetallic
Outlet Boxes, Flush-Device Boxes, and
Covers

UL 6 (2007; reprint Nov 2010) Electrical Rigid
Metal Conduit-Steel

UL 651 . ' (2011; Reprint Mar 2012) Standard for
Schedule 40 and 80 Rigid PVC Conduit and
Fittings

UL 67 (2009; Reprint Jan 2013) Standard for
Panelboards

UL 674 (2011; Reprint Jul 2013) Electric Motors

and Generators for Use in Division 1
Hazardous (Classified) Locations

UL 698 (2006) Industrial Control Equipment for
use in Hazardous (Classified) Locations

UL 83 (2008) Thermoplastic-Insulated Wires and
Cables

UL 869A (2006) Reference Standard for Service
Equipment

UL 877 (1993; Reprint Dec 2009) Standard for

Circuit Breakers and Circuit-Breaker
Enclosures for Use in Hazardous
(Classified) Locations

UL 886 (1994; Reprint Nov 2005) Standard for
Outlet Boxes and Fittings for Use in
Hazardous (Classified) Locations

UL 943 (2006; Reprint Jun 2012) Ground-Fault

Circuit-Interrupters
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Tui2 DEFINITIONS
Unless otherwise specified or indicated, electrical and electronics terms
used in these specifications, and on the drawings, shall be as defined in
IEEE 100.
1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for 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
Panelboards; G
Transformers; G
Camera Terminal Cabinet (CTC) Assemblies; G
Tracker Control Cabinet (TCC) Assemblies; G
Junction Box Assemblies; G
Include wiring diagrams and installation details of equipment
indicating proposed location, layout and arrangement, control
panels, accessories, terminal boards, and other items that must be
shown to ensure a coordinated installation. Wiring diagrams shall
identify circuit terminals and indicate the internal wiring for
each item of equipment and the interconnection between each item
of equipment. Drawings shall indicate adequate clearance for
operation, maintenance, and replacement of operating equipment
devices.
Marking strips drawings
SD-03 Product Data
Receptacles; G
Circuit breakers; G
Switches
Transformers; G
Camera Terminal Cabinet (CTC) Assemblies; G
Tracker Control Cabinet (TCC) Assemblies; G
Junction Box Assemblies; G

Submittals shall include performance and characteristic curves.

SD-06 Test Reports
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1.

1

600-volt wiring test; G
Grounding system test
Transformer tests; G

SD-09 Manufacturer's Field Reports
Transformer factory tests
Electrical Systems; G

4 QUALITY ASSURANCE

.4.1 Regulatory Requirements

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. Interpret references in
these publications to the "authority having jurisdiction," or words of
similar meaning, to mean the Contracting Officer. Equipment, materials,
installation, and workmanship shall be in accordance with the mandatory and
advisory provisions of NFPA 70 unless more stringent requirements are
specified or indicated.

.4.2 Standard Products

Provide materials and equipment that are products of manufacturers
regularly engaged in the production of such products which are of equal
material, design and workmanship. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipment and materials under similar
circumstances and of similar size. The product shall have been on sale on
the commercial market through advertisements, manufacturers' catalogs, or
brochures during the 2-year period. Where two or more items of the same
class of equipment are required, these items shall be products of a single
manufacturer; however, the component parts of the item need not be the
products of the same manufacturer unless stated in this section.

. Alternative Qualifications

Products having less than a 2-year field service record will be acceptable
if a certified record of satisfactory field operation for not less than
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is
furnished.

.4.2.2 Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site
shall not be used, unless specified otherwise.

+5 MAINTENANCE

- Electrical Systems

Submit operation and maintenance manuals for electrical systems that
proyide basic data relating to the design, operation, and maintenance of
the electrical distribution system for the building. This shall include:
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a. Single line diagram of the "as-built" building electrical system.

b. Manufacturers' operating and maintenance manuals on active electrical
equipment.

1.6 WARRANTY
The equipment items shall be supported by service organizations which are
reasonably convenient to the equipment installation in order to render
satisfactory service to the equipment on a regular and emergency basis
during the warranty period of the contract.

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT
Materials, equipment, and devices shall, as a minimum, meet requirements of
UL, where UL standards are established for those items, and requirements of
NFPA 70.

22 CONDUIT AND FITTINGS
Shall conform to the following:

2.2.1 Rigid Metallic Conduit

2.2l Rigid, Threaded Zinc-Coated Steel Conduit
ANSI C80.1, UL 6.

2.2.2 Rigid Nonmetallic Conduit
PVC Type EPC-80 in accordance with NEMA TC 2,UL 651.

223 PVC-Coated Rigid Steel Conduit
NEMA RN 1, Type 40( 40 mils thick).

2.2.4 Fittings for Metal Conduit

UL 514B. Ferrous fittings shall be cadmium- or zinc-coated in accordance
with UL 514B.

2.2.4.1 Fittings for Rigid Metal Conduit
Threaded-type. Split couplings unacceptable.

2.2.5 Fittings for Rigid Nonmetallic Conduit
NEMA TC 3 for PVC, and UL 514B.

2.3 OUTLET BOXES AND COVERS

UL 514A, cadmium- or zinc-coated, if ferrous metal. UL 514C, if
nonmetallic.

2.4 CABINETS, JUNCTION BOXES, AND PULL BOXES

Volume greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet
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steel.
2.5 WIRES AND CABLES
Wires and cables shall meet applicable requirements of NFPA 70 and UL 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.
2.5:1 Conductors
Conductors No. 8 AWG and larger diameter shall be stranded. Conductors No.
10 AWG and smaller diameter shall be solid, except that conductors for
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be
stranded unless specifically indicated otherwise. Conductor sizes and
capacities shown are based on copper, unless indicated otherwise. All
conductors shall be copper.
2:5.1:1 Minimum Conductor Sizes
Minimum size for branch circuits shall be No. 12 AWG.
2:5.2 Color Coding
Provide for service, feeder, branch, control, and signaling circuit
conductors. Color shall be green for grounding conductors and white for
neutrals; except where neutrals of more than one system are installed in
same raceway or box, other neutrals shall be white with a different colored
(not green) stripe for each. Color of ungrounded conductors in different
voltage systems shall be as follows:
a. 208/120 volt, three-phase
(1) Phase A - black
(2) Phase B - red
(3) Phase C - blue
b. 480/277 volt, three-phase
(1) Phase A - brown
(2) Phase B - orange
(3) Phase C - yellow
2:5:3 Insulation
Unless specified or indicated otherwise or required by NFPA 70, power and
lighting wires shall be 600-volt, Type THWN/THHN conforming to UL 83,
except that grounding wire may be type TW conforming to UL 83;
remote-control and signal circuits shall be Type TW or TF, conforming to
UL 83. Where lighting fixtures require 90-degree Centigrade (C)
conductors, provide only conductors with 90-degree C insulation or better.

2.5.4 Bonding Conductors

ASTM B1l, solid bare copper wire for sizes No. 8 AWG and smaller diameter;
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ASTM B8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger
diameter.

2 +6 SPLICES AND TERMINATION COMPONENTS

UL 486A-486B for wire connectors and UL 510 for insulating tapes.
Connectors for No. 10 AWG and smaller diameter wires shall be insulated,
pressure-type in accordance with UL 486A-486B or UL 486C (twist-on splicing
connector). Provide solderless terminal lugs on stranded conductors.

Insulated Mechanical connectors shall be used for splicing conductors
larger than No.1l0 AWG. Butt splices are not allowed.

2:7 SWITCHES
271 Disconnect Switches

NEMA KS 1. Provide heavy duty-type switches where indicated, where
switches are rated higher than 240 volts, and for double-throw switches.
Fused switches shall utilize Class R fuseholders and fuses, unless
indicated otherwise. Switches serving as motor-disconnect means shall be
horsepower rated. Provide switches in NEMA 4X stainless steel, enclosure
per NEMA ICS 6.

2:7:2 Explosionproof Disconnect Switches

Circuit breaker type disconnect suitable for hazardous locations, certified
to UL 1203 , NEC explosionproof for Class I, Division 1 & 2, Groups B, C,
and D locations. Cast aluminum copper-free housing with stainless steel,
captive, hex bolts to secure neoprene gasketed cover. Internal molded case
circuit breaker operated by external disconnect handle. Padlock capable in
ON or OFF positions. Provide with voltage and amperage ratings to match
circuit or feeder requirements shown on drawings.

2.8 RECEPTACLES

UL 498, hard use, heavy-duty, grounding-type:. Ratings and configurations
shall be as indicated. Face and body shall be thermoplastic supported on a
metal mounting strap. Dimensional requirements shall be per NEMA WD 6.
Provide screw-type, side-wired wiring terminals. Connect grounding pole to
mounting strap. The receptacle shall contain triple-wipe power contacts
and double or triple-wipe ground contacts. Provide stainless steel cover
plates for receptacles located within MUTOA and CTC/TCC enclosures. See
Parts List on drawings for other specific cover types.

2,81 C.T. Shore Power Receptacle

Heavy Industrial Marine grade female receptacle in waterproof aluminum
housing with two layers of electrostatic epoxy finish; surface mount
junction box with angle adaptor to direct connector towards ground.
Provide pin configuration and model as indicated on drawings to interface
with existing male connector on owner C.T. equipment.

2B +2 Explosionproof Camera Receptacles
Receptacle rated for Class I, Division 1, Groups B, C, and D for use in
explosionproof applications. Copper-free cast aluminum construction with

threaded cover and conduit hubs. Electrical ratings as indicated on
drawings. Angled receptacle face with hinged spring cover.
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2

83 Ground-Fault Circuit Interrupter Receptacles

UL 943, duplex type provide in cast metal box with gasketed, weatherproof,
cast-metal in-use cover plate. Receptacle cover shall be UL listed for use

in "wet locations with plug in use." Device shall be capable of detecting
current leak of 6 milliamperes or greater and tripping per requirements of
UL 943 for Class A GFCI devices. Provide screw-type, side-wired wiring

terminals or pre-wired (pigtail) leads.

.8.4 Photo Optical Tracker (POT) Receptacle

Switch rated receptacle with ingegral push button operator to de-engergize
circuit and eject plug connector. Non-metallic polycarbonate housing rated
for weatherproof applications. Electrical ratings as indicated on
drawings. Angled receptacle face with hinged cover.

.9 PANELBOARDS

UL 67 and UL 50 having a short-circuit current rating as indicated.
Panelboards for use as service disconnecting means shall additionally
conform to UL 869A. Panelboards shall be circuit breaker-equipped unless
indicated otherwise. Design shall be such that individual breakers can be
removed without disturbing adjacent units or without loosening or removing
supplemental insulation supplied as means of obtaining clearances as
required by UL. "Specific breaker placement" is required in panelboards to
match the breaker placement indicated in the panelboard schedule on the
drawings. Use of "Subfeed Breakers" is not acceptable. Main breaker shall
be "separately" mounted "below" branch breakers. Where "space only" is
indicated, make provisions for future installation of breakers.

Directories shall indicate load served by each circuit in panelboard.
Directories shall also indicate source of service to panelboard (e.g.,
Panel PA served from Panel MDP). Provide new directories for existing
panels modified by this project as indicated. Type directories and mount
in holder behind transparent protective covering. Panelboards shall be
listed and labeled for their intended use. Panelboard shall have
nameplates in accordance with paragraph FIELD FABRICATED NAMEPLATES.

91 Enclosure

Enclosures shall meet the requirements of UL 50. All cabinets shall be
fabricated from sheet steel of not less than No. 10 gauge if flush-mounted
or mounted outdoors, and not less than No. 12 gauge if surface-mounted
indoors, with full seam-welded box ends. Cabinets shall be NEMA 1 with
standard painted finish where installed with additional figer glass
enclosures. Fiberglass enclosures shall be NEMA 4X, UL 508A listed, with
hinged door secured by quick-release latches and Type 316 stainless steel
pudlock hasp. Outdoor cabinets at CTC/TCC locations shall be of NEMA 4X
stainless steel to match existing panels at these locations. Front edges
of cabinets shall be form-flanged or fitted with structural shapes welded
or riveted to the sheet steel, for supporting the panelboard front. All
cabinets shall be so fabricated that no part of any surface on the finished
cabinet shall deviate from a true plane by more than 1/8 inch. Holes shall
be provided in the back of indoor surface-mounted cabinets, with outside
spacers and inside stiffeners, for mounting the cabinets with a 1/2 inch
clear space between the back of the cabinet and the wall surface. Flush
doors shall be mounted on hinges that expose only the hinge roll to view
when the door is closed. Each door shall be fitted with a combined catch
and lock, except that doors over 24 inches long shall be provided with a
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three-point latch having a knob with a T-handle, and a cylinder lock. Two
keys shall be provided with each lock, and all locks shall be keyed alike.
Finished-head cap screws shall be provided for mounting the panelboard
fronts on the cabinets. .

2.9.2 Panelboard Buses

Support bus bars on bases independent of circuit breakers. Main buses and
back pans shall be designed so that breakers may be changed without
machining, drilling, or tapping. Provide isolated neutral bus in each
panel for connection of circuit neutral conductors. Provide separate
ground bus identified as equipment grounding bus per UL 67 for connecting
grounding conductors; bond to steel cabinet.

2.9.3 Circuit Breakers

UL 489, thermal magnetic-type having a minimum short-circuit current rating
equal to the short-circuit current rating of the panelboard in which the
circuit breaker shall be mounted. Breaker terminals shall be UL listed as
suitable for type of conductor provided. Circuit breakers have to be
bolt-on type.

2.9.3.1 Multipole Breakers

Provide common trip-type with single operating handle. Breaker design
shall be such that overload in one pole automatically causes all poles to
open. Maintain phase sequence throughout each panel so that any three
adjacent breaker poles are connected to Phases A, B, and C, respectively.

2.10 TRANSFORMERS

NEMA ST 20, general purpose, dry-type, self-cooled, ventilated. Provide
transformers in NEMA 3R stainless steel enclosure. Transformer shall have
220 degrees C insulation system for transformers 15 kVA and greater, and
shall have 180 degrees C insulation for transformers rated 10 kVA and less,
with temperature rise not exceeding 150 degrees C under full-rated load in
maximum ambient of 40 degrees C. Transformer of 150 degrees C temperature
rise shall be capable of carrying continuously 100 percent of nameplate kVA
without exceeding insulation rating. Transformers shall be quiet type with
maximum sound level at least 3 decibels less than NEMA standard level for
transformer ratings indicated.

2.10.1 Camera Terminal Cabinet (CTC) Assemblies

Provide CTC assemblies as indicated on the drawings. Include accessory
items including, but not limited to, power panels, air conditioners,
receptacles, enclosures, access panels, and related hardware. Fabricate
enclosures from 12 gauge type 304 stainless steel with painted finish;
stainless steel hardware; gasketed for water-tight and dust-tight seal.

2:10.2 Tracker Control Cabinet (TCC) Assemblies

Provide TCC assemblies as indicated on the drawings. Include accessory
items including, but not limited to, power panels, air conditioners,
receptacles, enclosures, access panels, and related hardware. Fabricate
enclosures from 12 gauge type 304 stainless steel with painted finish;
stainless steel hardware; gasketed for water-tight and dust-tight seal.
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2.10.3 Junction Box Assemblies

Provide Junction Box Assemblies, as indicated on the drawings for each
camera site. Include accessory items including, but not limited to, custom
panel openings, terminals, ground bus, enclosure, access panels and related
hardware. Fabricate enclosures from 12 gauge type 304 stainless steel with
painted finish; stainless steel hardware; gasketed for water-tight and
dust-tight seal.

2:11 LOCKOUT REQUIREMENTS

Provide disconnecting means capable of being locked out for machines and
other equipment to prevent unexpected startup or release of stored energy
in accordance with 29 CFR 1910.147.

2.12 GROUNDING AND BONDING EQUIPMENT
2.12.1 Ground Rods

UL 467. Ground rods shall be copper-clad steel, with minimum diameter of
3/4 inch and minimum length of 20 feet.

2.13 HAZARDOUS LOCATIONS

Electrical materials, equipment, and devices for installation in hazardous
locations, as defined by NFPA 70, shall be specifically approved by
Underwriters' Laboratories, Inc., or Factory Mutual for particular "Class,"
"Division," and "Group" of hazardous locations involved. Boundaries and
classifications of hazardous locations shall be as indicated. Equipment in
hazardous locations shall comply with UL 877 for circuit breakers, UL 886
for outlet boxes and fittings, UL 1010 for receptacles, UL 674 for motors,
and UL 698 for industrial controls.

2.14 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.

2:15 FIELD FABRICATED NAMEPLATES

ASTM D709. Provide laminated plastic nameplates for each equipment
enclosure, relay, switch, and device; as specified 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.

2.16 WARNING SIGNS

Provide warning signs for flash protection in accordance with NFPA 70E and
NEMA Z535.4 for switchboards, panelboards, industrial control panels, and
motor control centers that are in other than dwelling occupancies and are
likely to require examination, adjustment, servicing, or maintenance while
energized. Provide field installed signs to warn qualified persons of
potential electric arc flash hazards when warning signs are not provided by
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the manufacturer. The marking shall be clearly visible to qualified
persons before examination, adjustment, servicing, or maintenance of the
equipment. :

2.17 FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which
shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance
test and the additional requirements as specified herein. Interior and
exterior steel surfaces of equipment enclosures shall be thoroughly cleaned
and then receive a rust-inhibitive phosphatizing or equivalent treatment
prior to painting. Exterior surfaces shall be free from holes, seams,
dents, weld marks, loose scale or other imperfections. Interior surfaces
shall receive not less than one coat of corrosion-resisting paint in
accordance with the manufacturer's standard practice. Exterior surfaces
shall be primed, filled where necessary, and given not less than two coats
baked enamel with semigloss finish. Equipment located indoors shall be
ANSI Light Gray, and equipment  located outdoors shall be ANSI Light Gray.
Provide manufacturer's coatings for touch-up work and as specified in
paragraph FIELD APPLIED PAINTING.

2.18 SOURCE QUALITY CONTROL
2.18.1 Transformer Factory Tests

Submittal shall include routine NEMA ST 20 transformer test results on each
transformer and also contain the results of NEMA "design" and "prototype"
tests that were made on transformers electrically and mechanically equal to
those specified.

PART 3 EXECUTION
< £ INSTALLATION

Electrical installations, including weatherproof and hazardous locations
~and ducts, plenums and other air-handling spaces, shall conform to
requirements of NFPA 70 and IEEE C2 and to requirements specified herein.

3.1:1 Hazardous Locations

Work in hazardous locations, as defined by NFPA 70, shall be performed in
strict accordance with NFPA 70 for particular "Class," "Division," and
"Group" of hazardous locations involved. Provide conduit and cable seals
where required by NFPA 70. Conduit shall have tapered threads.

3.1.2 Wiring Methods

Provide insulated conductors installed in rigid steel conduit, IMC, rigid
nonmetallic conduit, or EMT, except where specifically indicated or
specified otherwise or required by NFPA 70 to be installed otherwise.
Grounding conductor shall be separate from electrical system neutral
conductor. Provide insulated green equipment grounding conductor for
circuit(s) installed in conduit and raceways. Minimum conduit size shall be
3/4 inch in diameter for low voltage lighting and power circuits. Vertical
distribution in multiple story buildings shall be made with metal conduit
in fire-rated shafts. Metal conduit shall extend through shafts for
minimum distance of 6 inches. Conduit which penetrates fire-rated walls,
fire-rated partitions, or fire-rated floors shall be firestopped.
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3.1.2.1 Pull Wire

Install pull wires in empty conduits. Pull wire shall be plastic having
minimum 200-pound force tensile strength. Leave minimum 36 inches of slack
at each end of pull wire.

3.1.3 Conduit Installation

Except as noted, rigid steel conduit will be used inside the building and
at the Pad surface. PVC coated rigid steel conduit will be used for all
exterior above ground locations beyond the pad serface, and PVC Schedule 80
will be used for all underground. Rigid steel conduit with field applied
coating per Section 09 97 13.00 40 STEEL COATINGS shall be used for all
exposed conduits at the Pad surface, in lieu of PVC coated rigid steel
conduit.

Unless indicated otherwise, conceal conduit under floor slabs and within
finished walls, ceilings, and floors. Keep conduit minimum 6 inches away
from parallel runs of flues and steam or hot water pipes. Install conduit
parallel with or at right angles to ceilings, walls, and structural members
where located above accessible ceilings and where conduit will be visible
after completion of project.

3:1:3:1 Restrictions Applicable to Nonmetallic Conduit
a. PVC Schedule 80
(1) Do not use in areas where subject to severe physical damage,
including but not limited to, mechanical equipment rooms,
electrical equipment rooms, hospitals, power plants, missile
magazines, and other such areas.
(2) Do not use in hazardous (classified) areas.

(3) Do not use in fire pump rooms.

(4) Do not use in penetrating fire-rated walls or partitions, or
fire-rated floors.

(5) Do not use above grade, except where allowed in this section for
rising through floor slab or indicated otherwise.

(6) Do not use when the enclosed conductors must be shielded from the
effects of High-altitude Electromagnetic Pulse (HEMP).

3.1.3.2 Underground Conduit Other Than Service Entrance

Plastic-coated rigid steel; Type EPC-40; or fiberglass. Convert PVC
Schedule 80, to plastic-coated rigid, before rising through floor slab.
Plastic coating shall extend minimum 6 inches above floor.

3.1+3.3 Stub-Ups

Provide conduits stubbed up through concrete floor for connection to
free-standing equipment with adjustable top or coupling threaded inside for

plugs, set flush with finished floor. Extend conductors to equipment in
rigid steel conduit, except that flexible metal conduit may be used 6 inches
above floor. Where no equipment connections are made, install
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screwdriver-operated threaded flush plugs in conduit end.
3.1.3.4 Conduit Support

Unless noted otehrwise, all exposed conduits shall be supported by
structured steel members. Fasten by toggle bolts on hollow masonry units;
by concrete inserts or expansion bolts on concrete or brick; and by machine
screws, welded threaded studs, or spring-tension clamps on steel work.
Threaded C-clamps may be used on rigid steel conduit only. Do not weld
conduits or pipe straps to steel structures. Load applied to fasteners
shall not exceed one-fourth proof test load. Fasteners attached to
concrete ceiling shall be vibration resistant and shock-resistant. Holes
cut to depth of more than 1 1/2 inches in reinforced concrete beams or to
depth of more than 3/4 inch in concrete joints shall not cut main
reinforcing bars. Fill unused holes. Where conduit crosses building
expansion joints, provide suitable expansion fitting that maintains conduit
‘electrical continuity by bonding jumpers or other means. For conduits
greater than 2 1/2 inches inside diameter, provide supports to resist
forces of 0.5 times the equipment weight in any direction and 1.5 times the
equipment weight in the downward direction.

3:1:.3.5 Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal
fittings. Make field-made bends and offsets with hickey or conduit-bending
machine. Do not install crushed or deformed conduits. Avoid trapped
conduits. Prevent plaster, dirt, or trash from lodging in conduits, boxes,
fittings, and equipment during construction. Free clogged conduits of
obstructions.

3.1.3.6 Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where
required by NFPA 70, where insulated bushings are used, and where bushings
cannot be brought into firm contact with the box; otherwise, use at least
minimum single locknut and bushing. Locknuts shall have sharp edges for
digging into wall of metal enclosures. Install bushings on ends of
conduits, and provide insulating type where required by NFPA 70.

3.1.4 Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling
of wires, making connections, and mounting of devices or fixtures. Boxes
for metallic raceways shall be cast-metal, hub-type when located in wet
locations, when surface mounted on outside of exterior surfaces, or when
installed in hazardous areas and when specifically indicated. Boxes in
other locations shall be sheet steel, except that aluminum boxes may be
used with aluminum conduit, and nonmetallic boxes may be used with
nonmetallic conduit system. Each box shall have volume required by NFPA 70
for number of conductors enclosed in box. Provide gaskets for cast-metal
boxes installed in wet locations and boxes installed flush with outside of
exterior surfaces. Fasten boxes and supports with wood screws on wood,
with bolts and expansion shields on concrete or brick, with toggle bolts on
hollow masonry units, and with machine screws or welded studs on steel. In
open overhead spaces, cast boxes threaded to raceways need not be
separately supported except where used for fixture support; support sheet
metal boxes directly from building structure or by bar hangers. Where bar
hangers are used, attach bar to raceways on opposite sides of box, and
support raceway with approved-type fastener maximum 24 inches from box.
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When penetrating reinforced concrete members, avoid cutting reinforcing
steel.

3.1.4.1 Boxes

Boxes for use with raceway systems shall be minimum 1 1/2 inches deep,
except where shallower boxes required by structural conditions are
approved. Boxes for other than lighting fixture outlets shall be minimum 4
inches square, except that 4 by 2 inch boxes may be used where only one
raceway enters outlet. Telecommunications outlets shall be a minimum of 4
inches square by 2 1/8 inches deep. Mount outlet boxes flush in finished
walls.

3.1.4.2 Pull Boxes

Construct of at least minimum size required by NFPA 70 except where
cast-metal boxes are required in locations specified herein. Provide boxes
with screw-fastened covers. Where several feeders pass through common pull
box, tag feeders to indicate clearly electrical characteristics, circuit
number, and panel designation. '

3.1:5 Mounting Heights

Mount panelboards, enclosed circuit breakers, and disconnecting switches so
height of operating handle at its highest position is maximum 78 inches
above floor.. Mount receptacles.

3.1:6 Conductor Identification

Provide conductor identification within each enclosure where tap, splice,
or termination is made. For conductors No. 6 AWG and smaller diameter,
color coding shall be by factory-applied, color-impregnated insulation.

For conductors No. 4 AWG and larger diameter, color coding shall be by
plastic-coated, self-sticking markers; colored nylon cable ties and plates;
or heat shrink-type sleeves. Identify control circuit terminations in
accordance with.

iz Pt W P Marking Strips

White or other light-colored plastic marking strips, fastened by screws to
each terminal block, shall be provided for wire designations. The wire
numbers shall be made with permanent ink. The marking strips shall be
reversible to permit marking both sides, or two marking strips shall be
furnished with each block. Marking strips shall accommodate the two sets
of wire numbers. Each device to which a connection is made shall be
assigned a device designation in accordance with NEMA ICS 1 and each device
terminal to which a connection is made shall be marked with a distinct
terminal marking corresponding to the wire designation used on the
Contractor's schematic and connection diagrams. The wire (terminal point)
designations used on the Contractor's wiring diagrams and printed on

" terminal block marking strips may be according to the Contractor's standard
practice; however, additional wire and cable designations for
identification of remote (external) circuits shall be provided for the
Government's wire designations. Prints of the marking strips drawings
submitted for approval will be so marked and returned to the Contractor for
addition of the designations to the terminal strips and tracings, along
with any rearrangement of points required.
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3:1.7 Splices

Make splices in accessible locations. Make splices in conductors No. 10
AWG and smaller diameter with insulated, pressure-type connector. Make
splices in conductors No. 8 AWG and larger diameter with solderless
connector, and cover with insulation material equivalent to conductor
insulation.

3.1.8 Covers and Device Plates

Install with edges in continuous contact with finished wall surfaces
without use of mats or similar devices. Plaster fillings are not
permitted. 1Install plates with alignment tolerance of 1/16 inch. Use of
sectional-type device plates are not permitted. Provide gasket for plates
installed in wet locations.

3.1.9 Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated
walls, partitions, floors, or ceilings.

3.1.10 Grounding and Bonding

Provide In accordance with NFPA 70. Ground exposed, non-current-carrying
metallic parts of electrical equipment, metallic raceway systems, grounding
conductor in metallic and nonmetallic raceways, telecommunications system
grounds, and neutral conductor of wiring systems. In addition to the
requirements specified herein, provide telecommunications grounding in
accordance with TIA-607. Where ground fault protection is employed, ensure
that connection of ground and neutral does not interfere with correct
operation of fault protection.

3.1:10:% Ground Rods

Provide cone pointed ground rods. Ground rods are to be washed in, not
driven. The resistance to ground shall be measured using the
fall-of-potential method described in IEEE 81. The maximum resistance of a
driven ground shall not exceed 25 ohms under normally dry conditions. If
this resistance cannot be obtained with a single rod, additional rods not
less than 6 feet on centers,. If the resultant resistance exceeds 25 ohms
measured not less than 48 hours after rainfall, notify the Contracting
Officer who will decide on the number of ground rods to add.

3.1.10.2 Grounding Connections

Make grounding connections which are buried or otherwise normally
inaccessible, by exothermic weld or compression connector.

a. Make exothermic welds strictly in accordance with the weld

*  manufacturer's written recommendations. Welds which are "puffed up" or
which show convex surfaces indicating improper cleaning are not
acceptable. Mechanical connectors are not required at exothermic welds.

b. Make compression connections using a hydraulic compression tool to
provide the correct circumferential pressure. Tools and dies shall be
as recommended by the manufacturer. An embossing die code or other
standard method shall provide visible indication that a connector has
been adequately compressed on the ground wire.
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3.1.10.3 Resistance

Maximum resistance-to-ground of grounding system shall not exceed 5 ohms
under dry conditions. Where resistance obtained exceeds 5 ohms, contact
Contracting Officer for further instructions.

+1+11 Repair of Existing Work

Repair of existing work, demolition, and modification of existing
electrical distribution systems shall be performed as follows:

I i 9 | Workmanship

Lay out work in advance. Exercise care where cutting, channeling, chasing,
or drilling of floors, walls, partitions, ceilings, or other surfaces is
necessary for proper installation, support, or anchorage of conduit,
raceways, or other electrical work. Repair damage to buildings, piping,
and equipment using skilled craftsmen of trades involved.

. P s Existing Concealed Wiring to be Removed

Existing concealed wiring to be removed shall be disconnected from its
source. Remove conductors; cut conduit flush with floor, underside of
floor, and through walls; and seal openings.

Al 3 Removal of Existing Electrical Distribution System

Removal of existing electrical distribution system equipment shall include
equipment's associated wiring, including conductors, cables, exposed
conduit, surface metal raceways, boxes, and fittings, back to equipment's
power source as indicated.

+1:11 .4 Continuation of Service

Maintain continuity of existing circuits of equipment to remain. Existing
circuits of equipment shall remain energized. Circuits which are to remain
but were disturbed during demolition shall have circuits wiring and power
restored back to original condition.

2 FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as
indicated. Fasten nameplates to the device with a minimum of two
sheet-metal screws or two rivets.

-3 WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible
side. Space the signs in accordance with NFPA 70E.

.4 FIELD APPLIED PAINTING

Paint electrical equipment as required by Section 09 97 13.00 40 STEEL
COATINGS, except for panelboards and enclosures furnished with factory
applied coaings.

o5 FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test
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results. Give Contracting Officer 5 working days notice prior to each test.
5.1 Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at least five
times, demonstrating satisfactory operation each time.

3.5.2 600-Volt Wiring Test

Test wiring rated 600 volt and less to verify that no short circuits or
accidental grounds exist. Perform insulation resistance tests on wiring
No. 6 AWG and larger diameter using instrument which applies voltage of
approximately 500 volts to provide direct reading of resistance. Minimum
resistance shall be 250,000 ohms.

3.5.3 Transformer Tests

Perform the standard, not optional, tests in accordance with the Inspection
and Test Procedures for transformers, dry type, air-cooled, 600 volt and
below; as specified in NETA ATS. Measure primary and secondary voltages
for proper tap settings. Tests need not be performed by a recognized
independent testing firm or independent electrical consulting firm.

3.5.4 Grounding System Test

Test grounding system to ensure continuity, and that resistance to ground
is not excessive. Test each ground rod for resistance to ground before
making connections to rod; tie grounding system together and test for
resistance to ground. Make resistance measurements in dry weather, not
earlier than 48 hours after rainfall. Submit written results of each test
to Contracting Officer, and indicate location of rods as well as resistance
and soil conditions at time measurements were made.

-- End of Section --
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SECTION 31 23 00.00 20

EXCAVATION AND FILL
02/11

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

basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

C136

D1140

D1557

D2487

D3786/D3786M

D4318

D4355

D4491

D4533

D4632/D4632M

D4751

D4759

D4833/D4833M

(2006) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

(2000; R 2006) Amount of Material in Soils
Finer than the No. 200 (75-micrometer)
Sieve

(2012) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/£ft3) (2700 kN-m/m3)

(2011) Soils for Engineering Purposes
(Unified Soil Classification System)

(2013) Hydraulic Bursting Strength of
Textile Fabrics-Diaphragm Bursting
Strength Tester Method

(2010) Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

(2007) Deterioration of Geotextiles from
Exposure to Light, Moisture and Heat in a
Xenon-Arc Type Apparatus

(1999a; R 2009) Water Permeability of
Geotextiles by Permittivity

(2011) Trapezoid Tearing Strength of
Geotextiles

(2008; E 2013; R 2013) Grab Breaking Load
and Elongation of Geotextiles

(2012) Determining Apparent Opening Size
of a Geotextile

(2011) Determining the Specification
Conformance of Geosynthetics

(2007; E 2013; R 2013) Index Puncture
Resistance of Geotextiles, Geomembranes,
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and Related Products

ASTM D698 (2012) Laboratory Compaction
Characteristics of Soil Using Standard
Effort (12,400 ft-1bf/cu. ft. (600
kN-m/cu. m.))

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA SW-846.3-3 (1999, Third Edition, Update III-A) Test
Methods for Evaluating Solid Waste:
Physical/Chemical Methods

1.2 DEFINITIONS
1:.2:2 Capillary Water Barrier

A layer of clean, poorly graded crushed rock, stone, or natural sand or
gravel having a high porosity which is placed beneath a building slab with
or without a vapor barrier to cut off the capillary flow of pore water to
the area immediately below a slab.

1:.2.2 Degree of Compaction

Degreé of compaction is expressed as a percentage of the maximum density
obtained by the test procedure presented in ASTM D698, for general soil
types, abbreviated as percent laboratory maximum density.

1.2.3 Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials
which are not included in the definition of "rock" but which usually
require the use of heavy excavation equipment, ripper teeth, or jack
hammers for removal.

1.2.4 Rock

Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which
can be removed without systematic drilling and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-mounted
pneumatic hole punchers or rock breakers; also large boulders, buried
masonry, or concrete other than pavement exceeding 1 cubic yard in volume.
Removal of hard material will not be considered rock excavation because of
intermittent drilling and blasting that is performed merely to increase
production.

1.2.5 Pile Supported Structure

As used herein, a structure where both the foundation and floor slab are
pile supported.

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:
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Submit 15 days prior to starting work.
SD-06 Test Reports
Borrow Site Testing

Fill and backfill test

Copies of all laboratory and field test reports within 24 hours of the
completion of the test.

1.4 DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.
1.5 CRITERIA FOR BIDDING

Base bids on the following criteria:

a. Surface elevations are as indicated.

b. Pipes or other artificial obstructions, except those indicated, will
not be encountered.

c. Ground water elevation is 3 feet below existing surface elevation.

d. Borrow material in the quantities required is available on Government
property at the location of the KSC Jerome Road Borrow Pit located off
of Schwartz Road.

e. Blasting will not be permitted. Remove material in an approved manner.
1.6 REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for
petroleum hydrocarbons, BTEX, PCBs and HW characteristics (including
toxicity, ignitability, corrosivity, and reactivity). Backfill shall not
contain concentrations of these analytes above the appropriate State and/or
EPA criteria, and shall pass the tests for HW characteristics. Determine
petroleum hydrocarbon concentrations by using appropriate State protocols.
Determine BTEX concentrations by using EPA SW-846.3-3 Method 5035/8260B.
Perform complete TCLP in accordance with EPA SW-846.3-3 Method 1311.
Perform HW characteristic tests for ignitability, corrosivity, and
reactivity in accordance with accepted standard methods. Perform PCB
testing in accordance with accepted standard methods for sampling and
analysis of bulk solid samples. Provide borrow site testing for petroleum
hydrocarbons and BTEX from a grab sample of material from the area most
likely to be contaminated at the borrow site (as indicated by visual or
olfactory evidence), with at least one test from each borrow site. For
each borrow site, provide borrow site testing for HW characteristics from a
composite sample of material, collected in accordance with standard soil
sampling techniques. Do not bring material onsite until tests results have
been received and approved by the Contracting Officer.
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1l

1.

7 QUALITY ASSURANCE
% Utilities

Movement of construction machinery and equipment over pipes and utilities
during construction shall be at the Contractor's risk. Excavation made
with power-driven equipment is not permitted. Start hand excavation on
each side of the indicated obstruction and continue until the obstruction
is uncovered or until clearance for the new grade is assured. Support
uncovered lines or other existing work affected by the contract excavation
until approval for backfill is granted by the Contracting Officer. Report
damage to utility lines or subsurface construction immediately to the
Contracting Officer.

PART 2 PRODUCTS

2.

2

1 SOIL MATERIALS
1:1 Satisfactory Materials

Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC,
GP-GC, GM-GC, SW, SP, free of debris, roots, wood, scrap material,
vegetation, refuse, soft unsound particles, and deleterious, or
objectionable materials. Unless specified otherwise, the maximum particle
diameter shall be one-half the lift thickness at the intended location.

o1 2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials. Unsatisfactory materials also include man-made fills, trash,
refuse, or backfills from previous construction. Unsatisfactory material
also includes material classified as satisfactory which contains root and
other organic matter, frozen material, and stones larger than 6 inches.
The Contracting Officer shall be notified of any contaminated materials.

B IR Common Fill

Approved, unclassified soil material with the characteristics required to
compact to the soil density specified for the intended location.

.1.4 Backfill and Fill Material

ASTM D2487, classification GW, GP, GM, GC, SW, SP, SM, SC with a maximum
ASTM D4318 liquid limit of 35 , maximum ASTM D4318 plasticity index of 12 ,
and a maximum of 25 percent by weight passing ASTM D1140, No. 200 sieve.

15 Topsoil

Natural, friable soil representative of productive, well-drained soils in
the area, free of subsoil, stumps, rocks larger than one inch diameter,
brush, weeds, toxic substances, and other material detrimental to plant
growth. Amend topsoil pH range to obtain a pH of 5.5 to 7.

o2 BORROW

Obtain borrow materials required in excess of those furnished from
excavations from sources outside of Government property, at the location of
the KSC Jerome Road Borrow Pit located off of Schwartz Road..
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2

3 FILTER FABRIC

Provide a pervious sheet of polyester, nylon, glass or polypropylene ,
ultraviolet resistant filaments woven, spun bonded, fused, or otherwise
manufactured into a nonraveling fabric with uniform thickness and strength.
Fabric shall have the following manufacturer certified minimum average roll
properties as determined by ASTM D4759:

Class A Class B
a. Grab tensile strength (ASTM D4632/D4632M [min. 180 80 lbs.
) machine and transversed direction
b. Grab elongation (ASTM D4632/D4632M) min. 15 15 percent
machine and transverse direction
c. Puncture resistance (ASTM D4833/D4833M) |[min. 80 25 1bs.
d. Mullen burst strength (ASTM D3786/D3786M [min. 290 130 psi
)
e. Trapezoidal Tear (ASTM D4533) min. 50 25 1bs.
f. Apparent Opening Size (ASTM D4751) See Criteria Below

200 Sieve, AOS less than 0.6 mm (greater than #30 US Std. Sieve)

(1) Soil with 50 percent or less particles by weight passing US No.

200 Sieve, AOS less than 0.297 mm (greater than #50 US Std. Sieve)

(2) Soil with more than 50 percent particles by weight passing US No.

g. Permeability (ASTM D4491) k fabric greater than k Soil
h. Ultraviolet Degradation (ASTM D4355) 70 percent Strength

retained at 150 hours
2.4 BURIED WARNING AND IDENTIFICATION TAPE

Polyethylene plastic and metallic core or metallic-faced, acid- and
alkali-resistant, polyethylene plastic warning tape manufactured
specifically for warning and identification of buried utility lines.
Provide tape on rolls, 3 inch minimum width, color coded as specified below
for the intended utility with warning and identification imprinted in bold
black letters continuously over the entire tape length. Warning and
identification to read, "CAUTION, BURIED (intended service) LINE BELOW" or
similar wording. Color and printing shall be permanent, unaffected by
moisture or soil.
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Warning Tape Color Codes

Red: Electric

Orange: Telephone and Other Communications

2.4.1 Warning Tape for Metallic Piping

Acid and alkali-resistant polyethylene plastic tape conforming to the

width, color, and printing requirements specified above. Minimum thickness

of tape shall be 0.003 inch. Tape shall have a minimum strength of 1500 psi
lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation.

2.4.2 Detectable Warning Tape for Non-Metallic Piping

Polyethylene plastic tape conforming to the width, color, and printing
requirements specified above. Minimum thickness of the tape shall be 0.004
inch. Tape shall have a minimum strength of 1500 psi lengthwise and 1250
psi crosswise. Tape shall be manufactured with integral wires, foil
backing, or other means of enabling detection by a metal detector when tape
is buried up to 3 feet deep. Encase metallic element of the tape in a
protective jacket or provide with other means of corrosion protection.

PART 3 EXECUTION
3.1 PROTECTION
3.1.1 Shoring and Sheeting
Provide shoring that will accomplish the following:
a. Prevent undermining of pavements, foundations and slabs.

b. Prevent slippage or movement in banks or slopes adjacent to the
excavation.

3.1:2 Drainage and Dewatering

Provide for the collection and disposal of surface and subsurface water
encountered during construction.

3.1.2.1 Drainage

So that construction operations progress successfully, completely drain
construction site during periods of construction to keep soil materials
sufficiently dry. When unsuitable working platforms for equipment
operation and unsuitable soil support for subsequent construction features
develop, remove unsuitable material and provide new soil material as
specified herein. It is the responsibility of the Contractor to assess the
soil and ground water conditions presented by the plans and specifications
and to employ necessary measures to permit construction to proceed.
Excavated slopes and backfill surfaces shall be protected to prevent
erosion and sloughing. Excavation shall be performed so that the site, the
area immediately surrounding the site, and the area affecting operations at
the site shall be continually and effectively drained.
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F.1.2+2 Dewatering

Groundwater flowing toward or into excavations shall be controlled to
prevent sloughing of excavation slopes and walls, boils, uplift and heave
in the excavation and to eliminate interference with orderly progress of
construction. French drains, sumps, ditches or trenches will not be
permitted within 3 feet of the foundation of any structure, except with
specific written approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control measures shall
be taken by the time the excavation reaches the water level in order to
maintain the integrity of the in situ material. While the excavation is
open, the water level shall be maintained continuously, at least 2 feet
below the working level.

3.1.3 Underground Utilities

Location of the existing utilities indicated is approximate. The
Contractor shall physically verify the location and elevation of the
existing utilities indicated prior to starting construction. The
Contractor shall contact the Public Works Department for assistance in
locating existing utilities.

3.1.4 Machinery and Equipment

Movement of construction machinery and equipment over pipes during
construction shall be at the Contractor's risk. Repair, or remove and
provide new pipe for existing or newly installed pipe that has been
displaced or damaged.

3.2 SURFACE PREPARATION
3:2:1 Clearing and Grubbing

Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and
vegetation and other items that would interfere with construction
operations within the areas of new work. Remove stumps entirely. Grub out
matted roots and roots over 2 inches in diameter to at least 18 inches
below existing surface.

84242 Stripping

Strip suitable soil from the site where excavation or grading is indicated
and stockpile separately from other excavated material. Material
unsuitable for use as topsoil shall be stockpiled and used for
backfilling. Locate topsoil so that the material can be used readily for
the finished grading. Where sufficient existing topsoil conforming to the
material requirements is not available on site, provide borrow materials
suitable for use as topsoil. Protect topsoil and keep in segregated piles
until needed.

3.2.3 Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and
rubbish underneath paved areas or concrete slabs.

3.3 EXCAVATION

Excavate to contours, elevation, and dimensions indicated. Reuse excavated
materials that meet the specified requirements for the material type

SECTION 31 23 00.00 20 Page 105



Upgrade Camera Infrastructure at Launch Complex 39B 79K39798

required at the intended location. Keep excavations free from water.
Excavate soil disturbed or weakened by Contractor's operations, soils
softened or made unsuitable for subsequent construction due to exposure to
weather. Excavations below indicated depths will not be permitted except
to remove unsatisfactory material. Unsatisfactory material encountered
below the grades shown shall be removed as directed. Refill with backfill
.and fill material and compact to 95 percent of ASTM D698 maximum density.
Unless specified otherwise, refill excavations cut below indicated depth
with backfill and fill material to 95 percent of ASTM D698 maximum
density. Satisfactory material removed below the depths indicated, without
specific direction of the Contracting Officer, shall be replaced with
satisfactory materials to the indicated excavation grade. Determination of
elevations and measurements of approved overdepth excavation of
unsatisfactory material below grades indicated shall be done under the
direction of the Contracting Officer.

3.3.2 Pipe Trenches

Excavate to the dimension indicated. Grade bottom of trenches to provide
uniform support for each section of pipe after pipe bedding placement.
Tamp if necessary to provide a firm pipe bed. Recesses shall be excavated
to accommodate bells and joints so that pipe will be uniformly supported
for the entire length. Rock, where encountered, shall be excavated to a
depth of at least 6 inches below the bottom of the pipe.

3:.3.2 Excavated Materials

Satisfactory excavated material required for fill or backfill shall be
placed in the proper section of the permanent work required or shall be
separately stockpiled if it cannot be readily placed. Satisfactory material
in excess of that required for the permanent work and all unsatisfactory
material shall be disposed of as specified in Paragraph "DISPOSITION OF
SURPLUS MATERIAL." ‘

e T (o Final Grade of Surfaces to Support Concrete

Excavation to final grade shall not be made until just before concrete is
to be placed. Only excavation methods that will leave the foundation rock
in a solid and unshattered condition shall be used. Approximately level
surfaces shall be roughened, and sloped surfaces shall be cut as indicated
into rough steps or benches to provide a satisfactory bond. Shales shall
be protected from slaking and all surfaces shall be protected from erosion
resulting from ponding or flow of water.

3.4 FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated.
Compact each lift before placing overlaying lift.

3.4.1 Backfill and Fill Material Placement-

Provide for paved areas and under concrete slabs, except where select
material is provided. Place in 6 inch lifts. Do not place over wet or
frozen areas. Place backfill material adjacent to structures as the
structural elements are completed and accepted. Backfill against concrete
only when approved. Place and compact material to avoid loading upon or
against the structure.
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.4.2 Trench Backfilling

Backfill as rapidly as construction, testing, and acceptance of work
permits. Place and compact backfill under structures and paved areas in 6
inch lifts to top of trench and in 6 inch lifts to one foot over pipe
outside structures and paved areas.

+5 BORROW

Where satisfactory materials are not available in sufficient quantity from
required excavations, approved borrow materials shall be obtained as
specified herein.

.6 BURIED WARNING AND IDENTIFICATION TAPE

Provide buried utility lines with utility identification tape. Bury tape
12 inches below finished grade; under pavements and slabs, bury tape 6
inches below top of subgrade.

< COMPACTION

Determine in-place density of existing subgrade; if required density
exists, no compaction of existing subgrade will be required.

o T-d General Site

Compact underneath areas designated for vegetation and areas outside the 5
foot line of the paved area or structure to 90 percent of ASTM D698

272 Structures, Spread Footings, and Concrete Slabs

Compact fill and backfill material to 95 percent of ASTM D698

“ 7.3 Adjacent Area

Compact areas within 5 feet of structures to 90 percent of ASTM D698

.7.4 Paved Areas

Compact fill and backfill materials to 95 percent of ASTM D698.

.8 FINISH OPERATIONS

B Grading

Finish grades as indicated within one-tenth of one foot. Grade areas to
drain water away from structures. Maintain areas free of trash and
debris. For existing grades that will remain but which were disturbed by
Contractor's operations, grade as directed.

8.2 Topsoil and Sod

Scarify existing subgrade. Provide 4 inches of topsoil for newly graded
finish earth surfaces and areas disturbed by the Contractor. Topsoil shall
not be placed when the subgrade is frozen, excessively wet, extremely dry,
or in a condition otherwise detrimental to seeding, planting, or proper
grading. Additional topsoil will not be required if work is performed in
compliance with stripping and stockpiling requirements. Provide sod to
match existing vegetation.
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Provide mulch and water to establish an acceptable stand of grass.

3.:8.3 Protection of Surfaces
Protect newly backfilled, graded, and topsoiled areas from traffic,
erosion, and settlements that may occur. Repair or reestablish damaged
grades, elevations, or slopes.

3.9 DISPOSITION OF SURPLUS MATERIAL
Remove from Government property surplus or other soil material not required
or suitable for filling or backfilling, and brush, refuse, stumps, roots,
and timber.

3:10 FIELD QUALITY CONTROL

3:10%1 Sampling
Take the number and size of samples required to perform the following tests.

3.10:2 Testing

Perform one of each of the following tests for each material used. Provide
additional tests for each source change.

3.10.2.1 Fill and Backfill Material Testing
Test fill and backfill material in accordance with ASTM C136 for
conformance to ASTM D2487 gradation limits; ASTM D1140 for material finer
than the No. 200 sieve; ASTM D4318 for liquid limit and for plastic limit;
ASTM D698 or ASTM D1557 for moisture density relations, as applicable.

-- End of Section --
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SECTION 33 71 02

UNDERGROUND ELECTRICAL DISTRIBUTION
02/14

PART 1 GENERAL

1.

1 REFERENCES

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

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO HB-17 (2002; Errata 2003; Errata 2005, 17th
Edition) Standard Specifications for
Highway Bridges
ASTM INTERNATIONAL (ASTM)

ASTM Bl (2013) Standard Specification for
Hard-Drawn Copper Wire

ASTM B3 (2013) Standard Specification for Soft or
Annealed Copper Wire

ASTM B8 (2011) Standard Specification for
Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft

ASTM D244 (2009) Emulsified Asphalts

ASTM D570 (1998; E 2010; R 2010) Standard Test
Method for Water Absorption of Plastics

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-6
2013) National Electrical Safety Code

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary
of Terms & Definitions

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
NETA ATS (2013) Standard for Acceptance Testing
Specifications for Electrical Power
Equipment and Systems
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
ANSI C119.1 (2011) Electric Connectors - Sealed

Insulated Underground Connector Systems
Rated 600 Volts
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NEMA TC 2 (2013) Standard for Electrical Polyvinyl
Chloride (PVC) Conduit

NEMA TC 3 (2013) Standard for Polyvinyl Chloride
(PVC) Fittings for Use With Rigid PVC
Conduit and Tubing

NEMA TC 9 (2004) Standard for Fittings for Polyvinyl
Chloride (PVC) Plastic Utilities Duct for
Underground Installation

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 2013; AMD 2
2013) National Electrical Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-758 (2012b) Customer-Owned Outside Plant
Telecommunications Infrastructure Standard

THE SOCIETY OF CABLE TELECOMMUNICATIONS ENGINEERS (SCTE)

ANSI/SCTE 77 (2013) Specification for Underground
Enclosure Integrity

U.S. DEPARTMENT OF AGRICULTURE (USDA)

RUS Bull 1751F-644 (2002) Underground Plant Construction
UNDERWRITERS LABORATORIES (UL)

UL 486A-486B (2013) Wire Connectors

UL 510 (2005; Reprint Jul 2013) Polyvinyl

Chloride, Polyethylene and Rubber
Insulating Tape

UL 514B (2012) Conduit, Tubing and Cable Fittings
UL 83 (2008) Thermoplastic-Insulated Wires and
Cables

1.2 DEFINITIONS
a. Unless otherwise specified or indicated, electrical and electronics
terms used in these specifications, and on the drawings, are as defined
in IEEE Stds Dictionary.

b. In the text of this section, the words conduit and duct are used
interchangeably and have the same meaning.

c. In the text of this section, "medium voltage cable splices," and
"medium voltage cable joints" are used interchangeably and have the
same meaning.

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;

SECTION 33 71 02 Page 110



Upgrade Camera Infrastructure at Launch Complex 39B 79K39798

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
SD-03 Product Data
In-Grade Pullboxes; G
SD-06 Test Reports
Field Acceptance Checks and Tests; G
1.4 QUALITY ASSURANCE
1.4.1 Regulatory Requirements

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "must" had been substituted
for "should" wherever it appears. Interpret references in these
publications to the "authority having jurisdiction," or words of similar
meaning, to mean the Contracting Officer. Equipment, materials,
installation, and workmanship must be in accordance with the mandatory and
advisory provisions of IEEE C2 and NFPA 70 unless more stringent
requirements are specified or indicated.

1.4.2 Standard Products

Provide materials and equipment that are products of manufacturers
regularly engaged in the production of such products which are of equal-
material, design and workmanship. Products must have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
period must include applications of equipment and materials under similar
circumstances and of similar size. The product must have been for sale on
the commercial market through advertisements, manufacturers' catalogs, or
brochures during the 2-year period. Where two or more items of the same
class of equipment are required, these items must be products of a single
manufacturer; however, the component parts of the item need not be the
products of the same manufacturer unless stated in this section.

1.4.2.1 Alternative Qualifications
Products having less than a 2-year field service record will be acceptable
if a certified record of satisfactory field operation for not less than
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is
furnished.

1.4:2.2 Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site
are not acceptable, unless specified otherwise.
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PART 2 PRODUCTS

2.3 CONDUIT, DUCTS, AND FITTINGS

2.1.1 Plastic Conduit for Direct Burial
Schedule 80 NEMA TC 2.

2.1..2 Conduit Sealing Compound
Compounds for sealing ducts and conduit must have a putty-like consistency
workable with the hands at temperatures as low as 35 degrees F, must
neither slump at a temperature of 300 degrees F, nor harden materially when
exposed to the air. Compounds must adhere to clean surfaces of fiber or
plastic ducts; metallic conduits or conduit coatings; concrete, masonry, or
lead; any cable sheaths, jackets, covers, or insulation materials; and the
common metals. Compounds must form a seal without dissolving, noticeably
changing characteristics, or removing any of the ingredients. Compounds
must have no injurious effect upon the hands of workmen or upon materials.

2.1.3 Fittings

2:1:3:1 Metal Fittings
UL 514B.

2.1.3.2 PVC Conduit Fittings
NEMA TC 3.

2.1:3.3 PVC Duct Fittings
NEMA TC 9.

2.2 LOW VOLTAGE INSULATED CONDUCTORS AND CABLES
Insulated conductors must be rated 600 volts and conform to the ;
requirements of NFPA 70, including listing requirements. Wires and cables
manufactured more than 12 months prior to date of delivery to the site are
not acceptable. .

2,2.1 Conductor Types
Cable and duct sizes indicated are for copper conductors and THHN/THWN
unless otherwise noted. Conductors No. 10 AWG and smaller must be solid.
Conductors No. 8 AWG and larger must be stranded. All conductors must be
copper.

2.2.:2 Conductor Material
Unless specified or indicated otherwise or required by NFPA 70, wires in
conduit, other than service entrance, must be 600-volt, Type THWN/THHN
conforming to UL 83. Conductors must be annealed copper complying with
ASTM B3 and ASTM BS. '

2:2.3 In Duct

Cables must be single-conductor cable.
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2:4 Cable Marking

Insulated conductors must have the date of manufacture and other
identification imprinted on the outer surface of each cable at regular
intervals throughout the cable length.

Identify each cable by means of a fiber, laminated plastic, or non-ferrous
metal tags, or approved equal, in each manhole, handhole, junction box, and
each terminal. Each tag must contain the following information; cable
type, conductor size, circuit number, circuit voltage, cable destination
and phase identification.

Conductors must be color coded. Provide conductor identification within
each enclosure where a tap, splice, or termination is made. Conductor
identification must be by color-coded insulated conductors, plastic-coated
self-sticking printed markers, colored nylon cable ties and plates, heat
shrink type sleeves,or colored electrical tape. Control circuit
terminations must be properly identified. Color must be green for
grounding conductors and white for neutrals; except where neutrals of more
than one system are installed in same raceway or box, other neutrals must
be white with a different colored (not green) stripe for each. Color of

‘ungrounded conductors in different voltage systems must be as follows:

a. 208/120 volt, three-phase
(1) Phase A - black
(2) Phase B - red
(3) Phase C - blue

b. 480/277 volt, three-phase
(1) Phase A - brown
(2) Phase B - orange

(3) Phase C - yellow

3 LOW VOLTAGE WIRE CONNECTORS AND TERMINALS

Must provide a uniform compression over the entire conductor contact
surface. Use solderless terminal lugs on stranded conductors.

a. For use with copper conductors: UL 486A-486B.

.4 LOW VOLTAGE SPLICES

Provide splices in conductors with a compression connector on the conductor
and by insulating and waterproofing using one of the following methods
which are suitable for continuous submersion in water and comply with

ANSI C119.1.

.4.1 Heat Shrinkable Splice

Provide heat shrinkable splice insulation by means of a thermoplastic
adhesive sealant material applied in accordance with the manufacturer's
written instructions.

SECTION 33 71 02 Page 113



Upgrade Camera Infrastructure at Launch Complex 39B 79K39798

2.4.2 Cold Shrink Rubber Splice

Provide a cold-shrink rubber splice which consists of EPDM rubber tube
which has been factory stretched onto a spiraled core which is removed
during splice installation. The installation must not require heat or
flame, or any additional materials such as covering or adhesive. It must
be designed for use with inline compression type connectors, or indoor,
outdoor, direct-burial or submerged locations.

2.5 IN-GRADE PULLBOXES
Polymer concrete enclosure designed for direct bury applications. Impact
resistant per ASTM D244. Traffic load rating H-20 per AASHTO HB-17 or Tier
15 of ANSI/SCTE 77 for design load of 15,000 pounds. Water resistant per
ASTM D570. Non-flammable and non-conducive monolithic open bottom
enclosure with removable cover secured by stainless hex bolts. Sizes as
required by NEC and as indicated on drawings.

2.6 TAPE

2.6.1 Insulating Tape

UL 510, plastic insulating tape, capable of performing in a continuous
temperature environment of 80 degrees C.

262 Buried Warning and Identification Tape

Provide detectable tape in accordance with Section 31 23 00.00 20
EXCAVATION AND FILL.

2.6.3 Fireproofing Tape
Provide tape composed of a flexible conformable unsupported intumescent
elastomer. Tape must be not less than .030 inch thick, noncorrosive to
cable sheath, self-extinguishing, noncombustible, and must not deteriorate
when subjected to oil, water, gases, salt water, sewage, and fungus.

2.7 PULL ROPE

Plastic or flat pull line (bull line) having a minimum tensile strength of
200 pounds.

2.8 GROUNDING AND BONDING

28,1 Grounding Conductors
Stranded-bare copper conductors must conform to ASTM B8, Class B,
soft-drawn unless otherwise indicated. Solid-bare copper conductors must
conform to ASTM Bl for sizes No. 8 and smaller. Insulated conductors must
be of the same material as phase conductors and green color-coded, except
that conductors must be rated no more than 600 volts. Aluminum is not
acceptable.

PART 3 EXECUTION

I | INSTALLATION
Install equipment and devices in accordance with the manufacturer's

published instructions and with the requirements and recommendations of
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NFPA 70 and IEEE C2 as applicable. 1In addition to these requirements,
install telecommunications in accordance with TIA-758 and RUS Bull 1751F-644.

3.2 CABLE INSPECTION

Inspect each cable reel for correct storage positions, signs of physical
damage, and broken end seals prior to installation. If end seal is broken,
remove moisture from cable prior to installation in accordance with the
cable manufacturer's recommendations.

3.3 IN-GRADE PULLBOXES

Provide a 12 inches deep gravel base below each pullbox, extending 6 inches
beyond box sidewalls. Clean and terminate conduit ends within box and
provide 24 inches of neatly coiled slack for each conductor. Identify
conductors by phase, circuit number, and source.

3.4 UNDERGROUND CONDUIT AND DUCT SYSTEMS
3.4.1 Requirements

Run conduit in straight lines except where a change of direction is
necessary. Provide numbers and sizes of ducts as indicated. Ducts must
have a continuous slope downward toward underground structures and away
from buildings, laid with a minimum slope of 3 inches per 100 feet.
Depending on the contour of the finished grade, the high-point may be at a
terminal, a manhole, a handhole, or between manholes or handholes.
Short-radius manufactured 90-degree duct bends may be used only for pole or
equipment risers, unless specifically indicated as acceptable. The minimum
manufactured bend radius must be 18 inches for ducts of less than 3 inch
diameter, and 36 inches for ducts 3 inches or greater in diameter.
Otherwise, long sweep bends having a minimum radius of 25 feet must be used
for a change of direction of more than 5 degrees, either horizontally or
vertically. Both curved and straight sections may be used to form long
sweep bends, but the maximum curve used must be 30 degrees and manufactured
bends must be used. Provide ducts with end bells whenever duct lines
terminate in structures.

3.4.2 Treatment

Ducts must be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers must be made with proper tools
and match factory tapers. A coupling recommended by the duct manufacturer
must be used whenever an existing duct is connected to a duct of different
material or shape. Ducts must be stored to avoid warping and deterioration
with ends sufficiently plugged to prevent entry of any water or solid
substances. Ducts must be thoroughly cleaned before being laid. Plastic
ducts must be stored on a flat surface and protected from the direct rays
of the sun.

3.4.3 Conduit Cleaning

As each conduit run is completed, for conduit sizes 3 inches and larger,
draw a flexible testing mandrel approximately 12 inches long with a
diameter less than the inside diameter of the conduit through the conduit.
After which, draw a stiff bristle brush through until conduit is clear of
particles of earth, sand and gravel; then immediately install conduit
plugs. For conduit sizes less than 3 inches, draw a stiff bristle brush
through until conduit is clear of particles of earth, sand and gravel; then
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immediately install conduit plugs.
3.4.4 Galvanized Conduit Concrete Penetrations

Galvanized conduits which penetrate concrete (slabs, pavement, and walls)

in wet locations must be PVC coated and must extend from at least 2 inches
within the concrete to the first coupling or fitting outside the concrete

(minimum of 6 inches from penetration).

3.4.5 Multiple Conduits

Separate multiple conduits by a minimum distance of 3 inches, except that
light and power conduits must be separated from control, signal, and
telephone conduits by a minimum distance of 12 inches. Stagger the joints
of the conduits by rows (horizontally) and layers (vertically) to
strengthen the conduit assembly. Provide plastic duct spacers that
interlock vertically and horizontally. Spacer assembly must consist of
base spacers, intermediate spacers, ties, and locking device on top to
provide a completely enclosed and locked-in conduit assembly. Install
spacers per manufacturer's instructions, but provide a minimum of two
spacer assemblies per 10 feet of conduit assembly.

3.4.6 Conduit Plugs and Pull Rope

New conduit indicated as being unused or empty must be provided with plugs
on each end. Plugs must contain a weephole or screen to allow water
drainage. Provide a plastic pull rope having 3 feet of slack at each end
of unused or empty conduits.

3.4.7 Conduit and Duct Without Concrete Encasement

Depths to top of the conduit must be not less than 30 inches below finished
grade. Provide not less than 3 inches clearance from the conduit to each
side of the trench. Grade bottom of trench smooth; where rock, soft spots,
or sharp-edged materials are encountered, excavate the bottom for an
additional 3 inches, fill and tamp level with original bottom with sand or
earth free from particles, that would be retained on a 1/4 inch sieve. The
first 6 inch layer of backfill cover must be sand compacted as previously
specified. The rest of the excavation must be backfilled and compacted in
3 to 6 inch layers. Provide color, type and depth of warning tape as
specified in Section 31 23 00.00 20 EXCAVATION AND FILL.

3.5 CABLE PULLING

Pull cables down grade with the feed-in point at the manhole or buildings
of the highest elevation. Use flexible cable feeds to convey cables
through manhole opening and into duct runs. Do not exceed the specified
cable bending radii when installing cable under any conditions, including
turnups into switches, transformers, switchgear, switchboards, and other
enclosures. If basket-grip type cable-pulling devices are used to pull
cable in place, cut off the section of cable under the grip before splicing
and terminating.

351 Cable Lubricants

Use lubricants that are specifically recommended by the cable manufacturer
for assisting in pulling jacketed cables.
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3.6 CABLES IN UNDERGROUND STRUCTURES

Do not install cables utilizing the shortest path between penetrations, but
route along those walls providing the longest route and the maximum spare
cable lengths. Form cables to closely parallel walls, not to interfere with
duct entrances, and support on brackets and cable insulators. Support
cable splices in underground structures by racks on each side of the
splice. Locate splices to prevent cyclic bending in the spliced sheath.
Install cables at middle and bottom of cable racks, leaving top space open
for future cables, except as otherwise indicated for existing
installations. Provide one spare three-insulator rack arm for each cable
rack in each underground structure.

3.7 CONDUCTORS INSTALLED IN PARALLEL

Conductors must be grouped such that each conduit of a parallel run
contains 1 Phase A conductor, 1 Phase B conductor, 1 Phase C conductor, and
1 neutral conductor.

3.8 LOW VOLTAGE CABLE SPLICING AND TERMINATING

Make terminations and splices with materials and methods as indicated or

specified herein and as designated by the written instructions of the

manufacturer. Do not allow the cables to be moved until after the splicing

material has completely set. Make splices in underground distribution

systems only in accessible locations such as manholes, handholes, or

aboveground termination pedestals.3.9 EXCAVATING, BACKFILLING, AND
COMPACTING

Provide in accordance with NFPA 70 and Section 31 23 00.00 20 EXCAVATION
AND FILL. )

3.9.1 Reconditioning of Surfaces
3:9.1.1 Unpaved Surfaces

Restore to their original elevation and condition unpaved surfaces
disturbed during installation of duct. Preserve sod and topsoil removed
during excavation and reinstall after backfilling is completed. Replace
sod that is damaged by sod of quality equal to that removed.

3:9.1:2 Paving Repairs

Where trenches, pits, or other excavations are made in existing roadways
and other areas of pavement where surface treatment of any kind exists ,
restore such surface treatment or pavement the same thickness and in the
same kind as previously existed, except as otherwise specified, and to
match and tie into the adjacent and surrounding existing surfaces.

3:10 CAST-IN-PLACE CONCRETE
3.10.1 Concrete Slabs for Equipment

Unless otherwise indicated, the slab must be at least 8 inches thick,
reinforced with a 6 by 6 - W2.9 by W2.9 mesh, placed uniformly 4 inches
from the top of the slab. Slab must be placed on a 6 inch thick,
well-compacted gravel base. Top of concrete slab must be approximately 4
inches above finished grade with gradual slope for drainage. Edges above
grade must have 1/2 inch chamfer. Slab must be of adequate size to project
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at least 8 inches beyond the equipment.
Stub up conduits, with bushings, 2 inches into cable wells in the concrete
pad. Coordinate dimensions of cable wells with transformer cable training
areas.

3.10.2 Sealing
When the installation is complete, seal all conduit and other entries into
the equipment enclosure with an approved sealing compound. Seals must be
of sufficient strength and durability to protect all energized live parts
of the equipment from rodents, insects, or other foreign matter.

2 P i FIELD QUALITY CONTROL

3.11.1 Performance of Field Acceptance Checks and Tests
Perform in accordance with the manufacturer's recommendations, and include
the following visual and mechanical inspections and electrical tests,
performed in accordance with NETA ATS.

3:11:1:1 Low Voltage Cables, 600-Volt

Perform tests after installation of cable, splices and terminations and
before terminating to equipment or splicing to existing circuits.

a. Visual and Mechanical Inspection
(1) Inspect exposed cable sections for physical damage.

(2) Verify that cable is supplied and connected in accordance with
contract plans and specifications.

(3) Verify tightness of accessible bolted electrical connections.

(4) Inspect compression-applied connectors for correct cable match and
indentation.

(5) Visually inspect jacket and insulation condition.
(6) Inspect for proper phase identification and arrangement.
b. Electrical Tests
(1) Perform insulation resistance tests on wiring No. 6 AWG and larger
diameter using instrument which applies voltage of approximately
1000 volts dc for one minute.
(2) Perform continuity tests to insure correct cable connection.

©3.11.2 Follow-Up Verification

Upon completion of acceptance checks and tests, show by demonstration in
service that circuits and devices are in good operating condition and
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properly performing the intended function. As an exception to requirements
stated elsewhere in the contract, the Contracting Officer must be given 5
working days advance notice of the dates and times of checking and testing.

-- End of Section --
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