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SECTION 01 11 00

SUMMARY OF WORK

PART 1 GENERAL

1

.1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)
ASTM E 2114 (2008) Standard Terminology for

Sustainability Relative to the Performance
of Buildings

.2 DEFINITIONS

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

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

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

.3 SUBMITTALS

Not used.

.4 WORK COVERED BY CONTRACT DOCUMENTS
.4.1 Project Description

The work consists of demolishing and replacing water and wastewater system
components at KARS Park I. Demolition includes but is not limited to
removing and abandoning of sewer septic systems. Replacement includes but
is not limited to installing a DI water main, HDPE force mains, grinder
pump lift stations, sewer systems, and associated appurtenances at KARS
Park I, as well as abandoning the existing 4-inch PVC water main in place.
The DI water main will be connected to the City of Cocoa WDS, and the force
mains will be connected to the Brevard County wastewater collection system.
Gravity sewers and manholes along 2nd Street between C and D Avenues will
be replaced.
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1.4.2 Location

The work shall be located at the KARS Park I, approximately as indicated on
the drawings. The exact locations will be shown by the Contracting Officer.

1.5 CONTRACT DRAWINGS

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

Drawing No. .79K38879
Sheets 1 through 52

The publications of the issues of referenced documents in effect on the
date of issuance of invitation for bids form a part of this specification
and, where referred to herein by basic designation only, are applicable to
the extent indicated by the references thereto. In the event of difference
between this specification or its accompanying drawings and the referenced
document, this specification and its accompanying drawings must govern to
the extent of such difference.

1.6 EPA DESIGNATED ITEMS INCORPORATED IN THE WORK
Various sections of the specifications contain requirements for materials
that have been designated by EPA as being products which are or can be made
with recovered recycled materials. These items, when incorporated into the
work under this contract, must contain at least the specified percentage of
recycled or recovered material.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTION

Not used.
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SECTION 01 33 00

SUBMITTAL PROCEDURES

PART 1 GENERAL

The Contracting Officer may request submittals in addition to those
specified when deemed necessary to adequately describe the work covered in
the respective sections.

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

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

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

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

1.1 DEFINITIONS

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

SD-01 Preconstruction Submittals

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

Certificates of insurance
Surety bonds

List of proposed Subcontractors
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List of proposed products
Construction Progress Schedule
Network Analysis Schedule (NAS)
Submittal register
Schedule of prices
Health and safety plan
Work plan
Quality control (QC) plan
Environmental protection plan
SD-02 Shop Drawings

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

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

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

SD-03 Product Data

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

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

SD-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
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for the project before shipment to job site.

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

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.
SD-07 Certificates

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

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

Confined space entry permits.
Text of posted operating instructions.
SD-08 Manufacturer's Instructions
Preprinted material describing installation of a product, system or
material, including special notices and MSDS concerning impedances,
hazards and safety precautions.
SD-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
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to facility turnover.
1.1.2 Approving Authority
Office or designated person authorized to approve submittal.
1.1.3 Work

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

1.2 SUBMITTALS
Not used.

1.3 SUBMITTAL CLASSIFICATION
Submittals are classified as follows:

1.3.1 Government Approved (G)
Government approval is required for extensions of design, critical
materials, deviations, equipment whose compatibility with the entire system
must be checked, and other items as designated by the Contracting Officer.
Government approval is required for any deviations from the Solicitation or
Accepted Proposal and other items as designated by the Contracting
Officer. Within the terms of the Contract Clause entitled, "Specifications

and Drawings for Construction," they are considered to be "shop drawings."

1.3.2 Information Only

Submittals not requiring Government approval will be for information only.
They are not considered to be "shop drawings" within the terms of the
Contract Clause referred to above.

1.4 FORWARDING SUBMITTALS REQUIRING GOVERNMENT APPROVAIL

1.4.1 Submittals Required from the Contractor
As soon as practical after award of contract, and before procurement of
fabrication, forward to the Contracting Officer, submittals required in the

technical sections of this specification, including shop drawings, product
data and samples.

The Government will review and approve for the Contracting Officer those
submittals reserved for Contracting Officer approval to verify submittals
comply with the contract requirements.

1.4.1.1 O&M Data
The Government will review and approve for the Contracting Officer O&M Data
to verify the submittals comply with the contract requirements; submit data
specified for a given item within 30 calendar days after the item is

delivered to the contract site.

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

.5 PREPARATION

.5.1 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. Process
transmittal forms to record actions regarding sample installations.

.5.2 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 telephone number of subcontractor, supplier,
manufacturer and any other subcontractor associated with the submittal.

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

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

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

h. Product identification and location in project.

.5.3 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
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entitled, "Identifying Submittals," of this section.

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

Reserve a blank space, no smaller than 4 inches on the right hand side of
each sheet for the Government disposition stamp.

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

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

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

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

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

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

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

Where equipment or materials are specified to conform to industry and
technical society reference standards of the organizations such as American
National Standards Institute (ANSI), ASTM International (ASTM), National
Electrical Manufacturer's Association (NEMA), Underwriters Laboratories
(UL), and Association of Edison Illuminating Companies (AEIC), submit proof
of such compliance. The label or listing by the specified organization
will be acceptable evidence of compliance. 1In lieu of the label or
listing, submit a certificate from an independent teésting organization,
competent to perform testing, and approved by the Contracting Officer.
State on the certificate that the item has been tested in accordance with
the specified organization's test methods and that the item complies with
the specified organization's reference standard.

Collect required data submittals for each specific material, product, unit
of work, or system into a single submittal and marked for choices, options,
and portions applicable to the submittal. Mark each copy of the product
data identically. Partial submittals will not be accepted for expedition
of construction effort.
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Submit manufacturer's instructions prior to installation.
1.5.5 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.

1.5.6 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.

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

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

1.5.8 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.

1.6 INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned. Approval of
the Contracting Officer is not required on information only submittals.

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

1.7 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.

1.7.1 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
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Government .
1.7.2 Proposing Variations

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

1.7.3 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.

1.7.4 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.

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

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
(1f approval is required).

1.8.1 Reviewing, Certifying, Approving Authority

The Contractor is responsible for reviewing and certifying that submittals
are in compliance with contract requirements. At each "Submittal"
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paragraph in individual specification sections, a notation "G," following a
submittal item, indicates Contracting Officer is approving authority for
that submittal item.

1.8.2 Constraints

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

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

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

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

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

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

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

Upon completion of review of submittals requiring Government approval,
stamp and date approved submittals.

1.9.1 Review Notations

Contracting Officer review will be completed within 14 calendar days after
date of submission. Submittals will be returned to the Contractor with the
following notations:

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

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

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

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

1.10 DISAPPROVED SUBMITTALS

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.

1.11 APPROVED SUBMITTALS

The Contracting Officer's approval or acceptance of submittals is not 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 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.

1.12 STATUS REPORT ON MATERIALS ORDERS
Within 30 calendar days after notice to proceed, submit, for approval by
the Contracting Officer, an initial material status report on all materials
orders. This report will be updated and re-submitted every 30 calendar
days as the status on material orders changes.
Report to include list, in chronological order by need date, materials
orders necessary for completion of the contract. The following information
will be required for each material order listed:
a. Material name, supplier, and invoice number.

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

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

d. Current delivery date agreed on by supplier.

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

f. When item d exceeds item ¢, a summary of efforts made by the Contractor
to expedite the delayed delivery date to bring it in line with the
needed delivery date, including efforts made to place the order (or
subcontract) with other suppliers.
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PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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PART 1

1.

GENERAL

1 REFERENCES

REVISION A

SECTION 01 35 26

GOVERNMENTAL SAFETY REQUIREMENTS

The publications listed below form a part of this specification to the

extent referenced.

The publications are referred to within the text by the

basic designation only.

ASME INTERNATIONAL (ASME)

ASME B30.22

ASME B30.3

ASME B30.5

(2005) Articulating Boom Cranes
(2009) Tower Cranes

(2007) Mobile and Locomotive Cranes

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NASA NPG 8621.1

NASA NSS 1740.12

(2004a) NASA Mishap Reporting,
Investigating and Record Keeping Policy

(1993) NASA Safety Standard For
Explosives, Propellants and Pyrotechnics

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 10

NFPA 51B

NFPA 70

NFPA 70E

(2010) Standard for Portable Fire
Extinguishers

(2009; TIA 09-1) Standard for Fire
Prevention During Welding, Cutting, and
Other Hot Work

(2011) National Electrical Code

(2009; Erxrrata 09-1) Standard for
Electrical Safety in the Workplace

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1

(2008) Safety and Health Requirements
Manual

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

29 CFR 1910

29 CFR 1926

29 CFR 1926.

.146

500

Permit-required Confined Spaces

Safety and Health Regulations for
Construction

Fall Protection
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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:

Government acceptance is required for submittals with a "G, A" designation.

SD-01 Preconstruction Submittals

Safety and Health Plan; G

Crane Critical Lift Plan; G

Proof of qualification for Crane Operators; G
SD-06 Test Reports

Reports

Submit reports as their incidence occurs, in accordance with the
requirements of the paragraph entitled, "Reports."

Crane Reports
DEFINITIONS

Competent Person for Fall Protection. A person who is capable of
identifying hazardous or dangerous conditions in the personal fall
arrest system or any component thereof, as well as their application
and use with related equipment, and has the authority to take prompt
corrective measures to eliminate the hazards of falling.

High Visibility Accident. Any mishap which may generate publicity
and/or high visibility.

Medical Treatment. Treatment administered by a physician or by
registered professional personnel under. the standing orders of a
physician. Medical treatment does not include first aid treatment even
through provided by a physician or registered personnel.

Operating Envelope. The area surrounding any crane. Inside this
"envelope" is the crane, the operator, riggers and crane walkers,
rigging gear between the hook and the load, the load and the crane's
supporting structure (ground, rail, etc.).

Qualified Person for Fall Protection. A person with a recognized
degree or professional certificate, and with extensive knowledge,
training and experience in the field of fall protection; who is capable
of performing design, analysis, and evaluation of fall protection
systems and equipment.

Recordable Injuries or Illnesses. Any work-related injury or illness
that results in:

(1) Death, regardless of the time between the injury and death, or
the length of the illness;
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(2) Days away from work (any time lost after day of injury/illness
onset) ; '

(3) Restricted work;

(4) Transfer to another job;

(5) Medical treatment beyond first aid;
(6) Loss of consciousness; or
(7) A significant injury or illness diagnosed by a physician or

other licensed health care professional, even if it did not result
in (1) through (6) above.

h. Weight Handling Equipment (WHE) Accident. A WHE accident occurs when
any one or more of the six elements in the operating envelope .fails to
perform correctly during operation, including operation during
maintenance or testing resulting in personnel injury or death; material
or equipment damage; dropped load; derailment; two-blocking; overload;
and/or collision, including unplanned contact between the load, crane,
and/or other objects. A dropped load, derailment, two-blocking,
overload and collision are considered accidents even though no material
damage or injury occurs. A component failure (e.g., motor burnout,
gear tooth failure, bearing failure) is not considered an accident
solely due to material or equipment damage unless the component failure
results in damage to other components (e.g., dropped boom, dropped
load, roll over, etc.)

1.4 REGULATORY REQUIREMENTS

1

1.

1

In addition to the detailed requirements included in the provisions of this
contract, comply with the most recent addition of federal, state, and local
laws, ordinances, criteria, rules and regulations. Submit matters of
interpretation of standards to the appropriate administrative agency for
resolution before starting work. Where the requirements of this
specification, applicable laws, criteria, ordinances, regulations, and
referenced documents vary, the most stringent requirements govern.

.5 SITE QUALIFICATIONS, DUTIES AND MEETINGS

5.1 Personnel Qualifications

.5.1.1 Site Safety and Health Officer (SSHO)

The contractor shall provide a Safety oversight team that includes a
minimum of one (1) Competent Person at each project site to function as the
Site Safety and Health Officer (SSHO). The SSHO shall be at the work site
at all times, unless specified differently in the contract, to perform
safety and occupational health management, surveillance, inspections, and
safety enforcement for the Contractor, and their training, experience, and
qualifications shall be as required. A Competent Personal shall be
provided for all of the hazards identified in the Contractor's Safety and
Health Program in accordance with the accepted Accident Prevention Plan,
and shall be on-site at all times when the work that presents the hazards
associated with their professional expertise is being performed. The
credentials of the Competent Persons(s) shall be approved by the
Contracting Officer in consultation with the Safety Office.
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.5.1.2° Construction Safety Hazard Awareness Training

The training requirements for the Site Safety and Health Officer (SSHO)
must meet the General Construction Safety training requirements of

29 CFR 1926 and must include the successful completion of the course
entitled "Construction Safety Hazard Awareness Training for Contractors" or
the course entitled "Construction Industry Requirements; Awareness of Major
Hazards and Prevention Strategies (OSHA 7415)". If the SSHO does not have
a current certification, they must obtain the course certification within
sixty (60) calendar days from award.

.5.1.3 Competent Person for Confined Space Entry

Provide a competent person for confined space.

.5.1.4 Crane Operators

For mobile cranes with Original Equipment Manufacturer (OEM) rated
capacitates of 50,000 pounds or greater, designate crane operators as
qualified by a source that qualifies crane operators (i.e., union, a
government agency, or and organization that tests and qualifies crane
operators). Provide proof of current qualification.

.5.2 Personnel Duties

.5.2.1 Site Safety and Health Officer (SSHO)

a. Conduct daily safety and health inspections and maintain a written log
which includes area/operation inspected, date of inspection, identified
hazards, recommended corrective actions, estimated and actual dates of
corrections. Attach safety inspection logs to the Contractors' daily
production report.

b. Conduct mishap investigations and complete required reports. Maintain
the OSHA Form 300 and Daily Production reports for prime and
sub-contractors.

c. Maintain applicable safety reference material on the job site.

d. Attend the pre-construction conference, pre-work meetings including
preparatory inspection meeting, and periodic in-progress meetings.

e. Implement and enforce accepted Safety and Health Plan.

f. Maintain a safety and health deficiency tracking system that monitors
outstanding deficiencies until resolution. Post a list of unresolved
safety and health deficiencies on the safety bulletin board.

g. Ensure sub-contractor compliance with safety and health requirements.

h. Maintain a list of hazardous chemicals on site and their material
safety data sheets.

Failure to perform the above duties will result in dismissal of the
superintendent, QC Manager, and/or SSHO, and a project work stoppage. The
project work stoppage will remain in effect pending approval of a suitable
replacement.
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1.5.3 Meetings
1.5.3.1 Preconstruction Conference

a. Contractor representatives who have a responsibility or significant role
in accident prevention on the project shall attend the preconstruction
conference. This includes the project superintendent, site safety and
health officer, or any other assigned safety and health professionals
who participated in the development of the APP Safety and Health Plan.

b. Discuss the details of the submitted Safety and Health Plan.

c. Deficiencies in the submitted Safety and Health Plan will be brought to
the attention of the Contractor at the preconstruction conference, and
the Contractor shall revise the plan to correct deficiencies and
re-submit it for acceptance. Do not begin work until there is an
accepted Safety and Health Plan.

1.5.3.2 Safety Meetings

Conduct and document meetings daily as required. Attach minutes showing
contract title, signatures of attendees and a list of topics discussed to
the Contractors' daily quality control report.

1.6 CRANE CRITICAL LIFT PLAN

Prepare and sign weight handling critical 1lift plans for lifts over 75
percent of the capacity of the crane or hoist (or lifts over 50 percent of
the capacity of a barge mounted mobile crane's hoists) at any radius of
lift; lifts involving more than one crane or hoist; 1lifts of personnel; and
lifts involving non-routine rigging or operation, sensitive equipment, or
unusual safety risks. Submit 15 calendar days prior to on-site work and
include the requirements of USACE EM 385-1-1, paragraph 16.H. and the
following:

(1) For lifts of personnel, demonstrate compliance with the
requirements of 29 CFR 1926.550(g).

(2) For barge mounted mobile cranes, barge stability calculations
identifying barge list and trim based on anticipated loading; and load
charts based on calculated list and trim. The amount of list and trim
shall be within the crane manufacturer's requirements.

1.7 DISPLAY OF SAFETY INFORMATION

Within 1 calendar days after commencement of work, erect a safety bulletin
board at the job site. Where size, duration, or logistics of project do
not facilitate a bulletin board, an alternative method, acceptable to the
Contracting Officer, that is accessible and includes all mandatory
information for employee and visitor review, shall be deemed as meeting the
requirement for a bulletin board. Additional items required to be posted
include:

a. Confined space entry permit.

b. Hot work permit.
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1.8 SITE SAFETY REFERENCE MATERIALS
Maintain safety-related references applicable to the project, including
those listed in the article "References." Maintain applicable equipment
manufacturer's manuals.

1.9 EMERGENCY MEDICAL TREATMENT
Emergency medical treatment is available to the Contractor by calling

321-867-7911. Medical facilities are located in the VAB area and
Industrial Area as shown below.

Medical

Occupational Health Facility 321-867-3346
2nd and C Avenue
Hours: 7:00 a.m. to 5:00 p.m., Mon-Fri

LC 39 Area Clinic 321-867-3360
Utility Road and VAB Road
Hours: 7:00 a.m. to 3:30 p.m., Mon-Fri

1.10 REPORTS
1.10.1 Accident Reports

a. Conduct an accident investigation for recordable injuries and
illnesses, as defined in 1.3.h and property damage accidents resulting
in at least $2,000 in damages, to establish the root cause(s) of the
accident and provide the report to the Contracting Officer within 5
calendar day(s) of the accident.

b. Conduct an accident investigation for any weight handling equipment
accident (including rigging gear accidents) to establish the root
cause(s) of the accident, complete the WHE Accident Report (Crane and
Rigging Gear) form and provide the report to the Contracting Officer
within 30 calendar days of the accident. Do not proceed with crane
operations until cause is determined and corrective actions have been
implemented to the satisfaction of the contracting officer.

1.10.2 Accident Notification

Notify the Contracting Officer as soon as practical, but not later than
four hours, after any accident meeting the definition of Recordable
Injuries or Illnesses or High Visibility Accidents, property damage equal
to or greater than $2,000, or any weight handling equipment accident in
accordance with NASA NPG 8621.1. Within notification include contractor
name; contract title; type of contract; name of activity, installation or
location where accident occurred; date and time of accident; names of
personnel injured; extent of property damage, if any; extent of injury, if
known, and brief description of accident (to include type of construction
equipment used, PPE used, etc.). Preserve the conditions and evidence on
the accident site until the Government investigation team arrives on-site
and Government investigation is conducted.

1.10.3 Crane Reports

Submit crane inspection reports required in accordance with USACE EM 385-1-1,
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Appendix I and as specified herein with Daily Reports of Inspections.

1.10.4 Certificate of Compliance

A Certificate of Compliance is required for each crane entering an activity
under this contract. State within the certificate that the crane and
rigging gear meet applicable OSHA regulations (with the Contractor citing
which OSHA regulations are applicable, e.g., cranes used in construction,
demolition, or maintenance comply with 29 CFR 1926. Certify on the
Certificate of Compliance that the crane operator(s) is qualified and
trained in the operation of the crane to be used.

1.11 HOT WORK

Submit and obtain a written permit prior to performing "Hot Work" (welding,
cutting, etc.) or operating other flame-producing/spark producing devices,
from the Fire Division. A permit is required from the Explosives Safety
Office for work in and around where explosives are processed, stored, or
handled. CONTRACTORS ARE REQUIRED TO MEET ALL CRITERIA BEFORE A DPERMIT IS
ISSUED. The Contractor will provide at least two (2) twenty (20) pound
4A:20 BC rated extinguishers for normal "Hot Work". All extinguishers
shall be current inspection tagged, approved safety pin and tamper
resistant seal. It is also mandatory to have a designated FIRE WATCH for
any "Hot Work" done at this activity. The Fire Watch shall be trained in
accordance with NFPA 51B and remain on-site for a minimum of 30 minutes
after completion of the task or as specified on the hot work permit.

When starting work in the facility, require personnel to familiarize
themselves with the location of the nearest fire alarm boxes and place in
memory the emergency Fire Division phone number. ANY FIRE, NO MATTER HOW

SMALL, SHALL BE REPORTED IMMEDIATELY.
1.12 FACILITY OCCUPANCY CLOSURE

Streets, walks, and other facilities occupied and used by the Government
shall not be closed or obstructed without written permission from the
Contracting Officer.

1.13 WELDING

Paints containing heavy metals or hazardous materials may exist on metals.
The Contractor shall require employees to wear the proper PPE during
welding activities.

1.14 HIGH NOISE LEVEL PROTECTION
Operations performed by the Contractor that involve the use of equipment
with output of high noise levels (jackhammers, air compressors, and
explosive-actuated devices) shall be scheduled with the Facility Manager.
Use of any such equipment shall be approved in writing by the Contracting
Officer prior to commencement of work.

1.15 SEVERE STORM PLAN

In the event of a severe storm warning, the Contractor must:

a. Secure outside equipment and materials and place materials that could
be damaged in protected areas.
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b. Check surrounding area, including roof, for loose material, equipment,
debris, and other objects that could be blown away or against existing
facilities.

c. Ensure that temporary erosion controls are adequate.
1.16 CONFINED SPACE ENTRY REQUIREMENTS

Contractors entering and working in confined spaces performing general
industry work are required to follow the requirements of OSHA 29 CFR 1926.

PART 2 PRODUCTS
Not used.
2.1 CONFINED SPACE SIGNAGE

Provide permanent signs integral to or securely attached to access covers
for new permit-required confined spaces. Signs wording:
"DANGER--PERMIT-REQUIRED CONFINED SPACE - DO NOT ENTER -" in bold letters a
minimum of one inch in height and constructed to be clearly legible with
all paint removed. The signal word "DANGER" shall be red and readable from
5 feet.

2.2 FALL PROTECTION ANCHORAGE

Leave in place fall protection anchorage, conforming to 29 CFR 1926,
installed under the supervision of a qualified person in fall protection,
for continued customer use and so identified by signage stating the
capacity of the anchorage (strength and number of persons who may be
tied-off to it at any one time).

PART 3 EXECUTION
3.1 CONSTRUCTION AND/OR OTHER WORK

Comply with Federal and/or State OSHA regulations, and other related
submittals and activity fire and safety regulations. The most stringent
standard prevails.

3.2 PRE-OUTAGE COORDINATION MEETING

Contractors are required to apply for utility outages at least 14 days in
advance. As a minimum, the request should include the location of the
outage, utilities being affected, duration of outage and any necessary
sketches. Special requirements for electrical outage requests are
contained elsewhere in this specification section. Once approved, and
prior to beginning work on the utility system requiring shut down, attend a
pre-outage coordination meeting with the Contracting Officer to review the
scope of work and the lock-out/tag-out procedures for worker protection.

No work will be performed on energized electrical circuits unless proof is
provided that no other means exist.

3.3 CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT)

Contractor shall ensure that each employee is familiar with and complies
with these procedures.

Contracting Officer will, at the Contractor's request, apply
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lockout/tagout tags and take other actions that, because of experience and
knowledge, are known to be necessary to make the particular equipment safe
to work on for government owned and operated systems.

No person, regardless of position or authority, shall operate any switch,
valve, or equipment that has an official lockout/tagout tag attached to it,
nor shall such tag be removed except as provided in this section. No
person shall work on any energized equipment including, but not limited to
activities such as erecting, installing, constructing, repairing,
adjusting, inspecting, un-jamming, setting up, trouble shooting, testing,
cleaning, dismantling, servicing and maintaining machines equipment of
processes until an evaluation has been conducted identifying the energy
source and the procedures which will be taken to ensure the safety of
personnel.

When work is to be performed on electrical circuits, only qualified
personnel shall perform work on electrical circuits.

A supervisor who is required to enter an area protected by a lockout/tagout
tag will be considered a member of the protected group provided he notifies
the holder of the tag stub each time he enters and departs from the
protected area.

Identification markings on building light and power distribution circuits
shall not be relied on for established safe work conditions.

Before clearance will be given on any equipment other than electrical
(generally referred to as mechanical apparatus), the apparatus, valves, or
systems shall be secured in a passive condition with the appropriate vents,
pins, and locks.

Pressurized or vacuum systems shall be vented to relieve differential
pressure completely. ;

Vent valves shall be tagged open during the course of the work.

Where dangerous gas or fluid systems are involved, or in areas where the
environment may be oxygen deficient, system or areas shall be purged,
ventilated, or otherwise made safe prior to entry.

3.3.1 Tag Placement

Lockout/tagout tags shall be completed in accordance with the regulations
printed on the back thereof and attached to any device which, if operated,
could cause an unsafe condition to exist.

If more than one group is to work on any circuit or equipment, the employee
in charge of each group shall have a separate set of lockout/tagout tags
completed and properly attached.

When it is required that certain equipment be tagged, the Government will
review the characteristics of the various systems involved that affect the
safety of the operations and the work to be done; take the necessary
actions, including voltage and pressure checks, grounding, and venting, to
make the system and equipment safe to work on; and apply such
lockout/tagout tags to those switches, valves, vents, or other mechanical
devices needed to preserve the safety provided. This operation is referred
to as "Providing Safety Clearance."
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3.3.2 Tag Removal

When any individual or group has completed its part of the work and is
clear of the circuits or equipment, the supervisor, project leader, or
individual for whom the equipment was tagged shall turn in his signed
lockout/tagout tag stub to the Contracting Officer. That group's or
individual's lockout/tagout tags on equipment may then be removed on
authorization by the Contracting Officer.

3.4 FALL HAZARD PROTECTION AND PREVENTION PROGRAM

Establish a fall protection and prevention program, for the protection of
all employees exposed to fall hazards. Within the program include company
policy, identify responsibilities, education and training requirements,
fall hazard identification, prevention and control measures, inspection,
storage, care and maintenance of fall protection equipment and rescue and
evacuation procedures.

3.4.1 Training

Institute a fall protection training program. As part of the Fall Hazard
Protection and Prevention Program, provide training for each employee who
might be exposed to fall hazards. Provide training by a competent person
for fall protection in accordance with 29 CFR 1926.

3.4.2 Fall Protection Equipment and Systems

Enforce use of the fall protection equipment and systems designated for
each specific work activity in the Fall Protection and Prevention Plan at
all times when an employee is exposed to a fall hazard. Protect employees
from fall hazards as specified in 29 CFR 1926. Personal fall arrest
systems are required when working from an articulating or extendible boom,
swing stages, or suspended platform. In addition, personal fall arrest
systems are required when operating other equipment such as scissor lifts
if the work platform is capable of being positioned outside the wheelbase.
The need for tying-off in such equipment is to prevent ejection of the
employee from the equipment during raising, lowering, or travel. Fall
protection must comply with 29 CFR 1926.500, Subpart M.

3.4.2.1 Personal Fall Arrest Equipment

Personal fall arrest equipment, systems, subsystems, and components shall
meet 29 CFR 1926. Only a full-body harness with a shock-absorbing lanyard
or self-retracting lanyard is an acceptable personal fall arrest body
support device. Body belts may only be used as a positioning device system
(for uses such as steel reinforcing assembly and in addition to an approved
fall arrest system). Harnesses shall have a fall arrest attachment affixed
to the body support (usually a Dorsal D-ring) and specifically designated
for attachment to the rest of the system. Only locking snap hooks and
carabiners shall be used. Webbing, straps, and ropes shall be made of
synthetic fiber. The maximum free fall distance when using fall arrest
equipment shall not exceed 6 feet. The total fall distance and any
swinging of the worker (pendulum-like motion) that can occur during a fall
shall always be taken into consideration when attaching a person to a fall
arrest system. '

3.4.3 Existing Anchorage

Certified (or re-certified) by a qualified person for fall protection
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existing anchorages, to be used for attachment of personal fall arrest
equipment in accordance with 29 CFR 1926. Existing horizontal lifeline
anchorages must be certified (or re-certified) by a registered professional
engineer with experience in designing horizontal lifeline systems.

3.4.4 Horizontal Lifelines

Design, install, certify and use under the supervision of a qualified
person horizontal lifelines for fall protection as part of a complete fall
arrest system which maintains a safety factor of 2 (29 CFR 1926.500).

3.4.5 Guardrails and Safety Nets

Design, install and use guardrails and safety nets in accordance with
29 CFR 1926 Subpart M.

3.4.6 Rescue and Evacuation Procedures

When personal fall arrest systems are used, the contractor must ensure that
the mishap victim can self-rescue or can be rescued promptly should a fall
occur. Prepare a Rescue and Evacuation Plan and include a detailed
discussion of the following: methods of rescue; methods of self-rescue;
equipment used; training requirement; specialized training for the
rescuers; procedures for requesting rescue and medical assistance; and
transportation routes to a medical facility. Include the Rescue and
Evacuation Plan within the Fall Protection and Prevention (FP&P) Plan and
the Safety and Health Plan.

3.5 EQUIPMENT
3.5.1 Material Handling Equipment

a. Material handling equipment such as forklifts shall not be modified
with work platform attachments for supporting employees unless
specifically delineated in the manufacturer's printed operating
instructions.

b. The use of hooks on equipment for lifting of material must be in
accordance with manufacturer's printed instructions.

c. Operators of forklifts or power industrial trucks shall be licensed in
accordance with OSHA.

3.5.2 Weight Handling Equipment

a. Notify the Contracting Officer 15 days in advance of any cranes
entering the activity so that necessary quality assurance spot checks
can be coordinated. Contractor's operator shall remain with the crane
during the spot check.

b. Comply with the crane manufacturer's specifications and limitations for
erection and operation of cranes and hoists used in support of the
work. Perform erection under the supervision of a designated person
(as defined in ASME B30.5). Perform all testing in accordance with the
manufacturer's recommended procedures.

c. Comply with ASME B30.5 for mobile and locomotive cranes, ASME B30.22
for articulating boom cranes, ASME B30.3 for construction tower cranes.
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Under no circumstance shall a Contractor make a 1lift at or above 90
percent of the cranes rated capacity in any configuration.

When operating in the vicinity of overhead transmission lines,
operators and riggers shall be alert to this special hazard and follow
the requirements of OSHA and ASME B30.5 or ASME B30.22 as applicable.

Do not crane suspended personnel work platforms (baskets) unless the
Contractor proves that using any other access to the work location
would provide a greater hazard to the workers or is impossible. Do not
lift personnel with a line hoist or friction crane.

Inspect, maintain, and recharge portable fire extinguishers as
specified in NFPA 10, Standard for Portable Fire Extinguishers.

All employees must keep clear of loads about to be lifted and of
suspended loads.

Use cribbing when performing lifts on outriggers.

The crane hook/block must be positioned directly over the load. Side
loading of the crane is prohibited.

A physical barricade must be positioned to prevent personnel from
entering the counterweight swing (tail swing) area of the crane.

Certification records which include the date of inspection, signature
of the person performing the inspection, and the serial number or other
identifier of the crane that was inspected shall always be available
for review by Contracting Officer personnel.

Written reports listing the load test procedures used along with any
repairs or alterations performed on the crane shall be available for
review by Contracting Officer personnel.

Certify that all crane operators have been trained in proper use of
all safety devices (e.g. anti-two block devices).

Take steps to ensure that wind speed does not contribute to loss of
control of the load during lifting operations. Prior to conducting
lifting operations set a maximum wind speed at which a crane can be
safely operated based on the equipment being used, the load being
lifted, experience of operators and riggers, and hazards on the work
site. This maximum wind speed determination shall be included as part
of the activity hazard analysis plan for that operation.

Equipment and Mechanized Equipment

Proof of qualifications for operator shall be kept on the project site
for review.

Manufacture specifications or owner's manual for the equipment shall
be on-site and reviewed for additional safety precautions or

requirements that are sometimes not identified by OSHA.

USE OF EXPLOSIVES

Explosives shall not be used or brought to the project site without prior
written approval from the Contracting Officer. Such approval shall not
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relieve the Contractor of responsibility for injury to persons or for
damage to property due to blasting operations.

Storage of explosives, when permitted on Government property, shall be only
where directed and in approved storage facilities. These facilities shall
be kept locked at all times except for inspection, delivery, and withdrawal
of explosives.

‘Explosive work shall be performed in accordance with NASA NSS 1740.12.
This document is available at:

http://www.hg.nasa.gov/office/codeq/doctree/871912 htm

3.6 EXCAVATIONS

Perform soil classification by a competent person in accordance with
29 CFR 1926.

3.6.1 Utility Locations

Prior to digging, the appropriate digging permit must be obtained. All
underground utilities in the work area must be positively identified by a
private utility locating service in addition to any station locating
service and coordinated with the station utility department. Any markings
made during the utility investigation must be maintained throughout the
contract.

3.6.2 Utility Location Verification

The Contractor must physically verify underground utility locations by hand
digging using wood or fiberglass handled tools when any adjacent
construction work is expected to come within three feet of the underground
system. Digging within 2 feet of a known utility must not be performed by
means of mechanical equipment; hand digging shall be used. If construction
is parallel to an existing utility expose the utility by hand digging every
100 feet if parallel within 5 feet of the excavation.

3.6.3 Shoring Systems

Trench and shoring systems must be identified in the accepted safety plan.
Manufacture tabulated data and specifications or registered engineer
tabulated data for shoring or benching systems shall be readily available
on-site for review. Job-made shoring or shielding must have the registered
professional engineer stamp, specifications, and tabulated data. Extreme
care must be used when excavating near direct burial electric underground
cables.

3.6.4 Trenching Machinery
Operate trenching machines with digging chain drives only when the
spotters/laborers are in plain view of the operator. Provide operator and
spotters/laborers training on the hazards of the digging chain drives with
emphasis on the distance that needs to be maintained when the digging chain
is operating. Keep documentation of the training on file at the project
site.

3.7 UTILITIES WITHIN CONCRETE SLABS

Utilities located within concrete slabs are extremely difficult to identify
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due to the reinforcing steel used in the construction of these structures.
Whenever contract work involves concrete chipping, saw cutting, or core
drilling, the existing utility location must be coordinated with utility
departments. OQutages to isolate utility systems must be used in
circumstances where utilities are unable to be positively identified. The
use of historical drawings does not alleviate the contractor from meeting
this requirement.

3.8 ELECTRICAL
3.8.1 Conduct of Electrical Work

Underground electrical spaces must be certified safe for entry before
entering to conduct work. Cables that will be cut must be positively
identified and de-energized prior to performing each cut. Positive cable
identification must be made prior to submitting any outage request for
electrical systems. Arrangements are to be coordinated with the
Contracting Officer and Station Utilities for identification. The
Contracting Officer will not accept an outage request until the Contractor
satisfactorily documents that the circuits have been clearly identified.
Perform all high voltage cable cutting remotely using hydraulic cutting
tool. When racking in or live switching of circuit breakers, no additional
person other than the switch operator will be allowed in the space during
the actual operation. Plan so that work near energized parts is minimized
to the fullest extent possible. Use of electrical outages clear of any
energized electrical sources is the preferred method. When working in
energized substations, only qualified electrical workers will be permitted
to enter. When work requires the Contractor to work near energized
circuits as defined by the NFPA 70, high voltage personnel must use
personal protective equipment that includes, as a minimum, electrical hard
hat, safety shoes, insulating gloves with leather protective sleeves, fire
retarding shirts, coveralls, face shields, and safety glasses. 1In
addition, provide electrical arc flash protection for personnel as required
by NFPA 70E. Insulating blankets, hearing protection, and switching suits
may also be required, depending on the specific job and as delineated in
the Contractor's Safety and Health Plan.

3.8.2 Portable Extension Cords

Size portable extension cords in accordance with manufacturer ratings for
the tool to be powered and protected from damage. Immediately removed from
service all damaged extension cords. Portable extension cords shall meet
the requirements of NFPA 70E and OSHA electrical standards.

3.9 WORK IN CONFINED SPACES

Comply with the requirements in OSHA 29 CFR 1910.146 and OSHA 29 CFR 1926.21(b) (6).
Any potential for a hazard in the confined space requires a permit system
to be used.

a. Entry Procedures. Prohibit entry into a confined space by personnel
for any purpose, including hot work, until the qualified person has
conducted appropriate tests to ensure the confined or enclosed space is
safe for the work intended and that all potential hazards are
controlled or eliminated and documented. All hazards pertaining to the
space shall be reviewed with each employee during review of the Safety
and Health Plan.
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b. Forced air ventilation is required for all confined space entry
operations and the minimum air exchange requirements must be maintained
to ensure exposure to any hazardous atmosphere is kept below its'
action level.

c. All underground structures require continuous atmosphere monitoring
with audible alarm for toxic gas detection.

-- End of Section --
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SECTION 01 42 00

SOURCES FOR REFERENCE PUBLICATIONS

PART 1 GENERAL

1.1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by document number, date and title. The document number used
in the citation is the number assigned by the standards producing
organization, (e.g. ASTM B 564 Nickel Alloy Forgings). However, when the
standards producing organization has not assigned a number to a document,
an identifying number has been assigned for reference purposes.

1.2 ORDERING INFORMATION

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

ACI INTERNATIONAL (ACI)

38800 Country Club Drive
Farmington Hills, MI 48331

Ph: 248-848-3700

Fax: 248-848-3701

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

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)
2111 Wilson Blvd, Suite 500

Arlington, VA 22201

Ph: 703-600-0355

Fax: 703-562-1942

E-mail: fdietz@ahrinet.org

Internet: http://www.ahrinet.org

ALLIANCE FOR TELECOMMUNICATIONS INDUSTRY SOLUTIONS (ATIS)
1200 G Street, NW, Suite 500

Washington, D.C. 20005

Ph: 202-628-6380

Fax: 202-393-5453

E-mail: doccenter@atis.org

Internet: http://www.atis.org

ATLUMINUM ASSOCIATION (AR)
National Headquarters

1525 Wilson Boulevard, Suite 600
Arlington, VA 22209

Ph: 703-358-2960
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Fax: 703-358-2961
Internet: http://www.aluminum.org

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

444 North Capital Street, NW, Suite 249

Washington, DC 20001

Ph: 202-624-5800

Fax: 202-624-5806

E-Mail: info@aashto.org

Internet: http://www.aashto.org

AMERICAN BEARING MANUFACTURERS ASSOCIATION (ABMA)
2025 M Street, NW, Suite 800

Washington, DC 20036

Ph: 202-367-1155

Fax: 202-367-2155

E-mail: info@americanbearings.org

Internet: http://www.abma-dc.org

AMERICAN CONCRETE PIPE ASSOCIATION (ACPA)
1303 W. Walnut Hill Lane, Suite 305
Irving, TX 75038-3008

Ph: 972-506-7216

Fax: 972-506-7682

E-mail: infoe@concrete-pipe.org

Internet: http://www.concrete-pipe.org

AMERICAN IRON AND STEEL INSTITUTE (AISI)
1140 Connecticut Avenue, NW, Suite 705
Washington, DC 20036

Ph: 202-452-7100

Fax: 202-463-6577

E-mail: webmaster@steel.org

Internet: http://www.steel.org

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

Washington, DC 20036

Ph: 202-293-8020

Fax: 202-293-9287

E-mail: infoeansi.org

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

AMERICAN PETROLEUM INSTITUTE (API)
1220 L Street, NW

Washington, DC 20005-4070

Ph: 303-397-7993

Fax: 303-397-2740

E-mail: greg.kallio@ihs.com
Internet: http://www.api.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
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AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)
901 Canterbury, Suite A

Westlake, OH 44145

Ph: 440-835-3040

Fax: 440-835-3488 .

E-mail: infoeasse-plumbing.org

Internet: http://www.asse-plumbing.org

AMERICAN WATER WORKS ASSOCIATION (AWWA)
6666 West Quincy Avenue

Denver, CO 80235

Ph: 800-926-7337

Fax: 303-347-0804

E-mail: smorrison@awwa.org

Internet: http://www.awwa.org

AMERICAN WELDING SOCIETY (AWS)

550 N.W. LeJeune Road

Miami, FL 33126

Ph: 800-443-9353 -~ 305-443-9353

Fax: 305-443-7559

E-mail: info@aws.org or customerservice®@awspubs.com
Internet: http://www.aws.org

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)
P.O. Box 361784

Birmingham, AL 35236-1784

Ph: 205-733-4077

Fax: 205-733-4075

E-mail: email@awpa.com

Internet: http://www.awpa.com

ASME INTERNATIONAL (ASME)

Three Park Avenue, M/S 10E

New York, NY 10016-5990

Ph: 800-854-7179 or 800-843-2763
Fax: 212-591-7674

E-mail: infocentral@asme.org
Internet: http://www.asme.org

ASTM INTERNATIONAL (ASTM)

100 Barr Harbor Drive, P.0O. Box C700
West Conshohocken, PA 19428-2959
Ph: 610-832-9500

Fax: 610-832-9555

E-mail: service@astm.org

Internet: http://www.astm.org

COMPRESSED GAS ASSOCIATION (CGA)
4221 Walney Road, 5th Floor
Chantilly, VA 20151

Ph: 703-788-2700

Fax: 703-961-1831

E-mail: cga@cganet.com
Internet: http://www.cganet.com

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)
933 North Plum Grove Road
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Schaumburg, IL 60173-4758

Ph: 847-517-1200 or 800-328-6306
Fax: 847-517-1206

Internet: http://www.crsi.org/

ELECTRONIC INDUSTRIES ALLIANCE (EIA)
2500 Wilson Boulevard

Arlington, VA 22201-3834

Ph: 703-907-7500

Fax: 703-907-7501

E-mail: inforeecaus.org

Internet: http://www.eia.org

U.S. DEPARTMENT OF ENERGY (DOE)
1000 Independance Ave. SW
Washington, DC 20585

Ph: 800-342-5363

Fax: 202-586-4403

E-mail: dmteam@hg.doe.gov
Internet: http://www.eh.doe.gov/

FLORIDA ADMINISTRATIVE CODE (FAC)
R.A. Gray Building, Room 101

500 South Bronough Street
Tallahassee, FL 32399-0250

Ph: 850-245-6270

Fax: 850-245-6282

Email: lcloudedos.state.fl.us
Internet: https://www.flrules.org/

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION (FDEP)
3900 Commonwealth Boulevard M.S. 49

Tallahassee, FL 32399

Ph: 850-245-2118

Fax: 850-245-2128

FLORIDA DEPARTMENT OF TRANSPORTATION (FDOT)
605 Suwannee Street

Tallahassee, FL 32399-0450

Ph: 850-414-4100 or 1-866-374-FDOT (3368)
Fax: 850-414-5201

Internet:

FLORIDA STATUTES (FL-STAT)

Division of Legislative Information Services
Room 407 Claude Pepper Building

111 West Madison Street

Tallahassee, FL 32399-1400

Ph: 850-488-4371/800-342-1827

Email: leg.info@leg.state.fl.us

Internet: http://www.leg.state.fl.us/statutes/

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH
(FCCCHR)

University of South California

Kaprielian Hall 200

Los Angeles, CA 90089-2531

Ph: 213-740-2032 or B866-545-6340

Fax: 213-740-8399
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E-mail: fccchr@usc.edu
Internet: http://www.usc.edu/dept/fccchr

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

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

Fax: 732-562-6380

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

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)
P.O. Box 1568

Carrollton, GA 30112

Ph: 1l 800 447 3352

Fax: 1 303 397 2599

E-mail: global@ihs.com

Internet: http://www.icea.net

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

Ph: 562-699-0541

Fax: ©562-699-8031

E-mail: webmaster@iccsafe.org
Internet: www.iccsafe.org

INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)
3166 South River Road, Suite 132

Des Plaines, IL 60018

Ph: 847-827-0830

Fax: 847-827-0832

Internet: http://www.icri.org

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

3050 Centre Ave. Suite 102

Portage, MI 49024

Ph: 269-488-6382

Fax: 269-488-6383

E-mail: neta@netaworld.org
Internet: http://www.netaworld.org

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)
1, ch. de la Voie-Creuse

Case Postale 56

CH-1211 Geneve 20 Switzerland

Ph: 41-22-749-01-11

Fax: 41-22-733-34-30

E-mail: central@iso.ch

Internet: http://www.iso.org

ISA - INTERNATIONAL SOCIETY OF AUTOMATION (ISA)
67 Alexander Drive

Research Triangle Park, NC 27709

Ph: 919-549-8411

Fax: 919-549-8288

E-mail: infoeisa.org

Internet: http://www.isa.org

SECTION 01 42 00 Page 44




Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880
REVISION A

JOHN F. KENNEDY SPACE CENTER (KSC)

Kennedy Space Center

Florida, 32899

Ph: 321-867-5000

Email: public-inquiries@ksc.nasa.gov

Internet: http://www.nasa.gov/centerg/kennedy/home/index.html .

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

127 Park Street, NE

Vienna, VA 22180

Ph: 703-281-6613

Fax: 703-281-6671

E-mail: infoemss-hg.com

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

MASTER PAINTERS INSTITUTE (MPI)

2800 Engleton Avenue

Burnaby, BC CANADA V5C 6G7

Ph: 604-298-7578

Fax: 604-298-7571

E-mail: info@paintinfo.com, jody@mpi.net,bgl@émpi.net
Internet: http://www.paintinfo.com/mpi

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

Superintendent of Documents at

U.S. Government Printing Office

732 North Capitol Street, NW
Washington, DC 20401-0001

Ph: 202-783-3238

Fax: 202-512-1800

E-mail: ContactCenteregpo.gov
Internet: http://www.gpoaccess.gov/help

NATIONAL ASSOCIATION OF PIPE FABRICATORS (NAPF)
1901 N.W. 1lé6lst Street

Edmond, OK 73013

Ph: 888-798-1924

Fax: 800-860-5700

Internet: http://www.napf.com/

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: webmasterenfpa.org

Internet: http://www.nfpa.org
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NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)
Mail Stop C-34

4676 Columbia Parkway

Cincinnati, OH 45226

Ph: 513-533-8611

Fax: 513-533-8285

E-mail: nioshdocket@cdc.gov

Internet: http://www.cdc.gov/nchs/products.htm

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)
100 Bureau Drive :

Stop 1070

Gaithersburg, MD 20899-1070

Ph: 301-975-NIST (6478

E-mail: inquiries@nist.gov

Internet: http://www.nist.gov

NATIONAL PRECAST CONCRETE ASSOCIATION (NPCA)
10333 N. Meridian Street, Suite 272
Indianapolis, Indiana 46290

Ph: 317-571-9500 or 800 366 7731

Fax: 317-571-0041

E-mail: npca@precast.org

Internet: www.precast.org

NSF INTERNATIONAL (NSF)

789 North Dixboro Road

P.O. Box 130140

Ann Arbor, MI 48113-0140

Ph: 734-769-8010 or 800-NSF-MARK
Fax: 734-769-0109

E-mail: info@nsf.org

Internet: http://www.nsf.org

PLASTICS PIPE INSTITUTE (PPI)

105 Decker Court, Suite 825

Irving, TX 75062

Ph: 469-499-1052

Fax: 469-499-1063

E-Mail: sboros@plasticpipe.org
Internet: http://www.plasticpipe.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

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)
2500 Wilson Blvd,. Suite 300

Arlington, VA 22201

Ph: 703-907-7700

Fax: 703-907-7727

Internet: http://www.tiaonline.org
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TURFGRASS PRODUCERS INTERNATIONAL (TPI)
2 East Main Street

East Dundee, IL 60118

Ph: 847-649-5555

Fax: 847-649-5678

E-mail: infoe@turfgrasssod.org
Internet: http://www.turfgrasssod.org

UNDERWRITERS LABORATORIES (UL)
2600 N.W. Lake Road

Camas, WA 98607-8542

Ph: 877-854-3577

Fax: 360-817-6278

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

U.S. ARMY CORPS OF ENGINEERS (USACE)
Order CRD-C DOCUMENTS from:
Headquarters Points of contact
441 G Street NW
Washington, DC 20314-1000
Ph: 202-761-0011
E-mail: hg-publicaffairs@.usace.army.mil
Internet: http://www.wes.army.mil/SL/MTC/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/publicationsg
or http://www.hnd.usace.army.mil/techinfo/engpubs.htm

U.S. DEPARTMENT OF AGRICULTURE (USDA)

Order AMS Publications from:

AGRICULTURAL MARKETING SERVICE (AMS)

Seed Requlatory 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

1400 Defense Pentagon
Washington, DC 20301-1400

Ph: 703-571-3343
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FAX: 215-697-1462

E-mail: pia@hq.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. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)
Order from:

HUD User

P.O. Box 23268

Washington, DC 20026-3268

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

Fax: 202-708-9981

E-mail: helpdesk@Huduser.org

Internet: http://www.huduser.org

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. FEDERAL AVIATION ADMINISTRATION (FAA)
Order for sale 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

SECTION 01 42 00 Page 48




Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park

Internet: http://www.gpoaccess.gov
Order free documents from:

Federal Aviation Administration
Department of Transportation

800 Independence Avenue, SW
Washington, DC 20591

Ph: 1-866-835-5322

Internet: http://www.faa.gov

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

1800 F Street, NW

Washington, DC 20405

Ph: 202-501-0800

Internet: www.GSA.gov

Obtain documents from:

79K38880
REVISION A

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

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: contactcentere@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: contactcenteregpo.gov
Internet: http://www.gpoaccess.gov

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION .
Not used

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

ENVIRONMENTAL PROTECTION

PART 1 GENERAL

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

U.S. 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 273 Standards For Universal Waste Management

40 CFR 279 Standards for the Management of Used 0il

40 CFR 302 Designation, Reportable Quantities, and

" Notification

40 CFR 355 Emergency Planning and Notification

40 CFR 68 Chemical Accident Prevention Provisions

49 CFR 171 - 178 Hazardous Materials Regulations

1.2 DEFINITIONS
1.2.1 Environmental Pollution and Damage

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

1.2.2 Environmental Protection
Environmental protection is the prevention/control of pollution and habitat

disruption that may occur to the environment during construction. The
control of environmental pollution and damage requires consideration of
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land, water, and air; biological and cultural resources; and includes

management of visual aesthetics; noise; solid, chemical, gaseous, and

liquid waste; radiant energy and radioactive material as well as other
pollutants.

1.2.3 Contractor Generated Hazardous Waste

Contractor generated hazardous waste means materials that, if abandoned or
disposed of, may meet the definition of a hazardous waste. These waste
streams would typically consist of material brought on site by the
Contractor to execute work, but are not fully consumed during the course of
construction. Examples include, but are not limited to, excess paint
thinners (i.e. methyl ethyl ketone, toluene etc.), waste thinners,excess
paints, excess solvents, waste solvents, and excess pesticides, and
contaminated pesticide equipment rinse water.

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.

1.2.8 Universal Waste
Universal Waste means any of the following hazardous wastes that
are managed under the universal waste requirements 40 CFR 273:
(1) Batteries as described in Sec. 273.2 of this chapter;
(2) Pesticides as described in Sec. 273.3 of this chapter;
(3) Thermostats as described in Sec. 273.4 of this chapter; and
(4) Lamps as described in Sec. 273.5 of this chapter.
1.3 GENERAL REQUIREMENTS

Minimize environmental pollution and damage that may occur as the result of
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construction operations. The environmental resources within the project
boundaries and those affected outside the limits of permanent work must be
protected during the entire duration of this contract. Comply with all
applicable environmental Federal, State, and local laws and regulations.
Any delays resulting from failure to comply with environmental laws and
regulations will be the Contractor's responsibility.

4 SUBCONTRACTORS

Ensure compliance with this section by subcontractors.

.5 SUBMITTALS

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

SD-01 Preconstruction Submittals

Environmental Protection Plan; G

The environmental protection plan.

.6 ENVIRONMENTAL PROTECTION PLAN

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

6.1 Compliance

No requirement in this Section will relieve the Contractor of any
applicable Federal, State, and local environmental protection laws and
regulations. During Construction, the Contractor will be responsible for
identifying, implementing, and submitting for approval any additional
requirements to be included in the Environmental Protection Plan.

.6.2 Contents

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

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

SECTION 01 57 20.00 10 Page 54




Revitalize Water & Wastewater Systems, Phase 4 -~ DP2 - KARS Park 79K38880
REVISION A

Protection Plan.

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

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

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

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

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

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

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

i. Drawing showing the location of borrow areas.

j. Include in the Spill Control plan the procedures, instructions, and
reports to be used in the event of an unforeseen spill of a substance
regulated by 40 CFR 68, 40 CFR 302, 40 CFR 355, and/or regulated under
State or Local laws and regulations. The Spill Control Plan
supplements the requirements NASA KSC policy. Include in this plan, as
a minimum:

1) . The name of the individual who will report any spills or
hazardous substance releases and who will follow up with complete
documentation. This individual will immediately notify the
Contracting Officer and NASA Environmental. Include in the plan a
list of the required reporting channels and telephone numbers.

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

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

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

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

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

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

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

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

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

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

m. 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.

n. 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.

©. A contaminant prevention plan that: identifies potentially
hazardous substances to be used on the job site; identifies the
intended actions to prevent introduction of such materials into the
air, water, or ground; and details provisions for compliance with
Federal, State, and local laws and regulations for storage and handling
of these materials. A copy of the Material Safety Data Sheets (MSDS)
and the maximum quantity of each hazardous material to be onsite at any
given time must be included in the contaminant prevention plan. Update
the plan as new hazardous materials are brought onsite or removed from
the site.

P. A wastewater management plan that identifies the methods and
procedures for management and/or discharge of wastewaters which are
directly derived from construction activities, such as concrete curing
water, clean-up water, dewatering of ground water, disinfection water,
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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 wastewater, 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 wastewater. If
disposal is to a sanitary sewer, the plan must include documentation
that the Wastewater Treatment Plant Operator has approved the flow
rate, volume, and type of discharge.

g. A historical, archaeological, cultural resources biological
resources and wetlands plan that defines procedures for identifying and
protecting historical, archaeological, cultural resources, biological
resources and wetlands known to be on the project site: and/or
identifies procedures to be followed if historical archaeological,
cultural resources, biological resources and wetlands not previously
known to be onsite or in the area are discovered during construction.
Include in the plan methods to assure the protection of known or
discovered resources, identifying lines of communication between
Contractor personnel and the Contracting Officer.

Appendix

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

1.7

PROTECTION FEATURES

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

1.8

ENVIRONMENTAL ASSESSMENT OF CONTRACT DEVIATIONS

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

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

1.1 Work Area Limits

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

1.2 Landscape

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

1.3 Erosion and Sediment Controls

Providing erosion and sediment control measures in accordance with Federal,
State, and local laws and regulations is the Contractor's responsibility.
The erosion and sediment controls selected and maintained by the Contractor
shall be such that water quality standards are not violated as a result of
construction activities. The area of bare soil exposed at any one time by
construction operations should be kept to a minimum. Construct or install
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temporary and permanent erosion and sediment control best management
practices (BMPs) as indicated on the drawings and as specified in Section
01 57 23 TEMPORARY STORM WATER POLLUTION CONTROL. BMPs may include, but
not be limited to, vegetation cover, stream bank stabilization, slope
stabilization, silt fences, construction of terraces, interceptor channels,
sediment traps, inlet. and outfall protection, diversion channels, and
sedimentation basins. The Contractor's best management practices must also
be in accordance with the National Pollutant Discharge Elimination System
(NPDES) Storm Water Pollution Prevention Plan (SWPPP) which may be reviewed
at NASA Environmental . Remove any temporary measures after the area has
been stabilized.

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 unless otherwise indicated. For
construction activities immediately adjacent to impaired surface waters,
the Contractor must be capable of quantifying sediment or pollutant loading
to that surface water when required by State or Federally issued Clean
Water Act permits.

3.2.1 Cofferdams, Diversions, and Dewatering Operations

Construction operations for dewatering shall be controlled at all times to
maintain compliance with existing State water quality standards and
designated uses of the surface water body. Comply with NASA KSC policy.

3.2.2 Wetlands

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

3.3 ATIR 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; aerosols and gaseous by-products from construction
activities; and processing and preparation of materials, such as from
asphaltic batch plants; must be controlled at all times, including
weekends, holidays and hours when work is not in progress. Maintain
excavations, stockpiles, haul roads, permanent and temporary access roads,
plant sites, spoil areas, borrow areas, and other work areas within or
outside the project boundaries free from particulates which would cause the
Federal, State, and local air pollution standards to be exceeded or which
would cause a hazard or a nuisance. Sprinkling, chemical treatment of an
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approved type, baghouse, scrubbers, electrostatic precipitators or other
methods will be permitted to control particulates in the work area.
Sprinkling, to be efficient, must be repeated to keep the disturbed area
damp at all times. Provide sufficient, competent equipment available to
accomplish these tasks. Perform particulate control as the work proceeds
and whenever a particulate nuisance or hazard occurs. Comply with all
State and local visibility regulations.

3.3.2 Odors

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

3.3.3 Sound Intrusions

Keep construction activities under surveillance and control to minimize
environment damage by noise. Comply with State regulations and local
ordinances.

3.3.4 Burning
Burning is prohibited on the Government premises.
3.4 ‘MATERIALS MANAGEMENT AND WASTE DISPOSAL

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

3.4.1 Solid Wastes

Solid wastes (excluding clearing debris) shall be handled in accordance
with NASA KSC policy.

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. Collection drums must be monitored and removed to a
staging or storage area when contents are within 6 inches of the top.
Wastes shall be classified, managed, stored, and disposed of in accordance
with NASA KSC policy.

3.4.3 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 NASA KSC policy. Take sufficient measures
to prevent spillage of hazardous and toxic materials during dispensing.

3.4.4 Fuel and Lubricants
Storage, fueling and lubrication of equipment and motor vehicles must be

conducted in a manner that affords the maximum protection against spill and
evaporation. Manage and store fuel, lubricants and oil in accordance with
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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 NASA KSC policy.

.4.5 Wastewater

Disposal of wastewater will be as specified below.

a. Wastewater from construction activities, such as onsite material
processing, concrete curing, foundation and concrete clean-up,
water used in concrete trucks, forms, etc. shall be in accordance
with NASA KSC policy.

b. For discharge of ground water, the Contractor shall land apply on
the project site in accordance with all Federal, State, Regional,
and/or Local laws and regulations for pumping and land applying
ground water as well as NASA KSC policy.

¢. Water generated from the flushing of lines after disinfection or
disinfection in conjunction with hydrostatic testing will be land
applied in accordance with all Federal, State, and local laws and
regulations for land application.

.4.6 PCB Management

Polychlorinated Biphenyl (PCB) wastes shall be managed in accordance with
NASA KSC policy.

.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. Recycle material in accordance
with NASA KSC policy. For further information, please contact the NASA/KSC
Recycling Manager.

.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 the
Environmental Program Branch through the Contracting Officer on the first
working day after each fiscal year quarter, 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 Demolitiorn (C&D) Debris Recycled = in cubic
yards or tons, as appropriate.

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

appropriate.
d. Waste Sent to Waste-To-Energy Incineration Plant (This amount

should not be included in the recycled amount) = in cubic
yards or tons, as appropriate.
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e. Metal Recycled = __ in tons, as appropriate.

3.7 HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES
Refer to NASA KSC policy.
3.8 BIOLOGICAL RESOURCES

Minimize interference with, disturbance to, and damage to fish, wildlife,
and plants including their habitat. The protection of threatened and
endangered animal and plant species, including their habitat, is the
Contractor's responsibility in accordance with Federal, State, Regional,
and local laws and regulations. The Contractor shall comply with NASA KSC
policy.

3.9 SOLID WASTE MANAGEMENT UNIT (SWMU)

Portions of this project are located within the boundaries of various
identified Solid Waste Management Unit (SWMU)/Potential Release Location
(PRL) sites being managed by the Remediation Group of NASA Environmental.
A SWMU/PRL designation means that the site has had historical operations
which had the potential to impact the environment.

The systems being modified are located within various SWMU or PRL sites.
These sites contain groundwater contamination, soil contamination, or

both. Return soil excavated from the land surface to any depth to the area
of excavation from which it was removed. Collect, containerize, sample,
and dispose of excavated soil that cannot be returned to the area from
which it was removed in accordance with the Process Waste Questionnaire
(PWQ) /Technical Response Packet (TRP) process. Wear proper PPE when
working in soil and groundwater. Use best management practices to prevent
erosion and removal of soil from site.

Discharge dewatering effluent to grade upland of the excavated area and
allow to percolate back into the pervious ground surface. Use best
management practices to prevent dewatering effluent from entering surface
waters. There is a potential that dewatering effluent from SWMU or PRL
sites may not be discharged to grade. Coordinate with the Contracting
Officer and NASA Environmental for approval of the Dewatering Plan within
the boundary of a SWMU or PRL 14 days before the Notice to Proceed.

3.10 PREVIQUSLY USED EQUIPMENT

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

3.11 MAINTENANCE OF POLLUTION FACILITIES

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

3.12 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
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construction activities. Additional meetings must be conducted for new
personnel and when site conditions change. Include in the training and
meeting agenda: methods of detecting and avoiding pollution;
familiarization with statutory and contractual pollution standards;
installation and care of devices, vegetative covers, and instruments
required for monitoring purposes to ensure adequate and continuous
environmental protection/pollution control; anticipated hazardous or toxic
chemicals or wastes, and other regulated contaminants; recognition and
protection of archaeological sites, artifacts, wetlands, and endangered
species and their habitat that are known to be in the area.

3.13 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

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 2004el) Water Permeability of
Geotextiles by Permittivity

ASTM D 4533 -(2004) Trapezoid Tearing Strength of
Geotextiles

ASTM D 4632 (1991; R 2003) Grab Breaking Load and

Elongation of Geotextiles

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

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

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
EPA 832-R-92-005 (1992) Storm Water Management for
Construction Activities Developing
Pollution Preventions and Plans and Best
Management Practices

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

40 CFR 122.26 Storm Water Discharges (Applicable to
State NPDES Programs, see section 123.25)

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, and the requirements of the
National Pollution Discharge Elimination System (NPDES) permit.

1.3 EROSION AND SEDIMENT CONTROLS

The controls and measures required of the Contractor are described below.
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1.3.1 Stabilization Practices

The stabilization practices to be implemented include temporary seeding,
mulching, geotextiles, sod stabilization, vegetative buffer strips, erosion
control mats, protection of trees, preservation of mature vegetation, etc.
On the Daily Report, record the dates when the major grading activities
occur, (e.g., clearing, excavation, 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,
stabilization practices must be initiated as soon as practicable, but no
more than 14 days, in any portion of the site where construction activities
have temporarily or permanently ceased.

1.3.1.1 Unsuitable Conditions

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, stabilization practices shall
be initiated as soon as practicable after conditions become suitable.

1.3.1.2 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 14 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.

1.3.1.3 Burnoff
Burnoff of the ground cover is not permitted. -
1.3.1.4 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.

1.3.2 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
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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) 1Include a completed copy of the Registration Statement, BMP
Inspection Report Template and Notice of Termination except for
the effective date.

(6) Storm Water Pollution Prevention Measures and Notice of
Intent 40 CFR 122.26, EPA 832-R-92-005. Provide an SWPPP for the
project.

(7) Install, inspect, and maintain best management practices
(BMPs) as required by the general permit. Prepare and submit to
the Contracting Officer, BMP Inspection Reports as required by the
general permit.

(8) Once construction is complete and the site has been
stabilized with a final, sustainable cover, submit the Notice of
Termination to the Contracting Officer and NASA Environmental
within 30 days after all land disturbing activities end.

(9) At the time of submittal to the Contracting Officer,
concurrently forward copies of the SWPPP, Registration Statement,
BMP Inspection Reports, and Notice of Termination to the
Contracting Officer and to NASA Environmental.

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
from the Contracting Officer and NASA Environmental. 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 silt fence or other method suitable to the
Contracting Officer and NASA Environmental. 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; Location and details
of installation and construction are shown on the drawings.

.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
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sediment immediately after completing each phase of work where erosion
would occur in the form of sheet and rill erosion (e.g. clearing,
excavation, and grading). 1Install silt fences in the locations indicated
on the drawings. Obtain approval from the Contracting Officer prior to
final removal of silt fence barriers.

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 hydroseeding, anchoring mulch in place, covering with
anchored netting, sodding, or such combination of these and other
methods necessary for effective erosion control.

b. Seeding: Provide new seeding where ground is disturbed. Include
topsoil or nutriment during the seeding operation necessary to establish
a suitable stand of grass.

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

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:

FILTER FABRIC FOR SILT SCREEN FENCE

PHYSTCAL PROPERTY TEST PROCEDURE STRENGTH REQUIREMENT
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Grab Tensile ASTM D 4632 100 lbs. min.
Elongation (percent) 30 percent max.
Trapezoid Tear ASTM D 4533 55 1lbs. min.
Permittivity ASTM D 4491 0.2 sec-1
A0S (U.S. Std Sieve) ASTM D 4751 20-100
2.1.2 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.

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.

.2 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.

.2.1 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.
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3.3 INSPECTIONS
3.3.1 General

Inspect disturbed areas of the construction site, areas that have not been
finally stabilized used for storage of materials exposed to precipitation,
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.

3.3.2 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.

3.3.3 Erosion and Sediment Control Inspection Reports
Prepare "Storm Water Pollution Prevention Plan (SWPPP) Inspection Reports"
(form provided at the pre-construction conference) to the Contracting
Officer once every 7 calendar days and within 24 hours of a storm event
that produced 0.5 inch or more of rain, and submit reports monthly. A copy
of the inspection report shall be maintained on the job site.

-- End of Section --
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SECTION 01 78 00

CLOSEOUT SUBMITTALS

PART 1 GENERAL
1.1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM E 1971 (2005) Stewardship for the Cleaning of
Commercial and Institutional Buildings

1.2 SUBMITTALS

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

SD-03 Product Data
As-Built Record of Equipment and Materials

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

Warranty Management Plan

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

Spare Parts Data

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

SD-08 Manufacturer's Instructions
Preventative Maintenance and Condition Monitoring (Predictive
Testing) and Inspection schedules with instructions that state
when systems should be retested.
Define within the schedule the anticipated length of each test,

test apparatus, number of personnel identified by responsibility,
and a testing validation procedure permitting the record operation
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capability requirements. On each test feature; e.g., gpm, rpm, psi,
provide a signoff blank for the Contractor and Contracting

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

pressure, temperature, volume, voltage, current, acceleration,
velocity, alignment, calibration, adjustments, cleaning, or

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

Posted Instructions
SD-10 Operation and Maintenance Data

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

SD-11 Closeout Submittals
Record Drawings
Drawings showing final as-built conditions of the project. The
final CADD record drawings must consist of one set of electronic
CADD drawing files in the specified format, , and one set of the
approved working Record drawings.

Record Drawings Geodatabase

At the conclusion of the project, the Contractor will deliver a
geodatabase containing the CADD W/WW infrastructure data to KSC.

3 PROJECT RECORD DOCUMENTS

.3.1 Record Drawings

This paragraph covers record drawings complete, as a requirement of the
contract. The terms "drawings," "contract drawings," "drawing files,"
"working record drawings" and "final record drawings" refer to contract
drawings which are revised to be used for final record drawings showing
as-built conditions.

.3.1.1 Working Record and Final Record Drawings

Revise 2 sets of paper drawings by red-line process to show the as-built
conditions during the prosecution of the project. Keep these working
as~built marked drawings current on a weekly basis and at least one set
available on the jobsite at all times. Changes from the contract plans
which are made in the work or additional information which might be
uncovered in the course of construction must be accurately and neatly
recorded as they occur by means of details and notes. Prepare final record
(as-built) drawings after the completion of each definable feature of work
as listed in the Contractor Quality Control Plan (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
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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 northing and easting coordinates on the record
drawings. Locate all fittings, valves, splice boxes and similar
appurtenances by northing and easting coordinates. Also record the average
depth below the surface of each run.

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

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

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

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

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

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

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

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

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 Circle at the location of each deletion.

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

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

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

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

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

1.3.1.2 Drawing Preparation

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

Record drawings shall also be submitted in CADD format. When submitting
record drawings in CADD format, the original Contract Documents shall be
used as an XREF file and not modified. The record drawings shall be
developed as CADD layers drawn using the XREF as a base. The Contractor is
to follow C€CADD standards developed by the Government.

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 2 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
Section and Catalog, and Size Used
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.
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Include all information usually listed on manufacturer's name plate. 1In
the "EQUIPMENT-IN-PLACE LIST" include, as applicable, the following for
each piece of equipment installed: description of item, location (by room
number), model number, serial number, capacity, name and address of
manufacturer, name and address of equipment supplier, condition, spare
parts list, manufacturer's catalog, and warranty. Furnish a draft list at
time of transfer. Furnish the final list 30 days after transfer of the
completed facility.

1.4 RECORD DRAWINGS GEODATABASE

Using the CADD format Record Drawings developed Subpart entitled "PROJECT
RECORD DRAWINGS" of this section, the Contractor is to provide a
geodatabase of the Record Drawings based on the following.

1.4.1 Data Migration

The Contractor is to use the Record Drawings CADD layers which should be
readable and georeferenced with real world coordinates.

Facility infrastructure data will be extracted from the provided CADD
layers. Facility infrastructure data will be placed in the exact location
as indicated by the CADD layers.

Infrastructure to be extracted will conform to a standard water/wastewater
(W/WW) geodatabase schema. Features will be extracted into a standard W/WW
geodatabase created by the Contractor. The Contractor is to notify the
Contracting Officer if any infrastructure types that are encountered within
the CADD layers do not conform to the schema. The provided list of
infrastructure types and attributes identified in this document will be
extracted wherever possible.

The Contractor will establish topology rules which will identify physical
errors within the data such as gaps, overlaps, over/under shoots, and
multipart features. These types of errors cause certain types of
applications such as modeling and tracing to return unexpected and false
results. Once errors are identified, the Contractor will correct them to
the extent allowable by the supplied data.

Contained within Paragraphs entitled "Feature and Attribute Details -
Wastewater" and "Feature and Attribute Details - Water & Reclaimed Water"
are details on the creation and attribution of the Government owned and
maintained features within a standard W/WW schema.

As with any network of features, points are dependent upon their
relationships with lines. Therefore, as a matter of practice the line
should be created first. In W/WW networks there are specific rules to
follow while creating the linework:

a. All pipe lines split when intersecting another pipe line of
another value. However, some lines appear to intersect but actually
pass at different depths beneath the surface. These lines do not split.

b. A change in attribution requires a new section to be created. Even
if the material, diameter and type are the same but the record set
number or date of installation is different.

c. All connecting sections of pipe do so through a fitting or
structure.
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d. Valves do split pipe sections.
e. All terminating pipe lines are covered by some point feature.
f. Pipe lines do not end (nor should be split) just because they run

off the as-built sheet.

The information available on each document pertaining to a type of W/WW
infrastructure will be captured and stored with the feature in the correct
W/WW geodatabase. The Contractor is to interpolate, extrapolate or analyze
existing information to determine appropriate attribution for an
infrastructure feature that is not clearly labeled in the provided CADD
layers.

The following list contains common infrastructure types that may be
extracted. Actual sub-types will be dependent upon existing facilities.

1.4.1.1 Water Distribution Network

a. Water (points)
1. Control Valves
Backflow Control
Blow Off

Air Release (ARV)
Reduced Pressure Backflow
Reduced Pressure Zone Assembly (RPZ)

2, System Valves
Butterfly
Gate
Hydrant Valve
Plug

3. Fittings
Bend
Cap
Coupling
Cross
Leak Detector
Mechanical Joint Tee (MJT)
Reducer
Saddle
Sleeve
Tap
Tee
Transition Gasket
Wye

4. Hydrants

5. Meters

6. Network Structures
Enclosed Storage Facility
Production Well

Pump Station
Treatment Plant
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b.

1.4.1.2

7.

Sampling Stations

Water (lines)

1.

2.

Lateral Lines

Potable
Fire
Hydrant
Firex

Pressurized Mains

Bypass
Distribution Main
Transmission Main

Wastewater Network (Sewer)

Sewer (points)

1.

2.

5.

6.

7.

Cleanouts

Control Valves

ARV

Backflow Control
Simple Check
Double Check
Pressure Vacuum
Vacuum Valve

System Valves

Gate
Plug

Fittings

Bend

Cap

Coupling
Cross

Leak Detector
MJT

Reducer
Saddle

Sleeve

Tap

Tee
Transition Coupling
Wye

Manholes

Network Structures

Enclosed Storage Facility
Production Well

Pump Station

Treatment Plant

Pumps

Axial flow
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Rotary
b. Sewer (lines)

1. Lateral Lines

2. Pressurized Mains
Force
Pressure
Vacuum

3. Gravity Mains

.4.2 Develop Geometric Network

The Contractor will establish geometric networks on the W/WW data. The
geometric networks established will allow the Government to perform network
trace operations such as upstream or downstream traces.

The Contractor will validate the geometric networks within the geodatabase
for spatial and attribute inconsistencies. This will include establishing a
method for reporting and correcting identifiable errors.

1.4.3 Quality Assurance

1

A visual survey will be conducted by the Contractor upon completion of the
feature extraction to verify that the facility infrastructure is
represented correctly in the geodatabase before delivery. Each
infrastructure feature will be clearly labeled, symbolized and displayed
during the visual survey. Network tracing will be used to check for gaps in
connectivity. To the extent possible, with the provided source data, the
Contractor will validate the existence of the required attributes for W/WW
facility infrastructure. Automated routines will check for missing
attribution and/or null values. The Contactor will then evaluate all null
and blank column values in records to check for missing attribute data.
Spatial and attribution errors identified during this process will be
corrected.

Interim submittals will be delivered to the Government in a personal
geodatabase format along with a list of CADD layers to be reviewed for
Quality Assurance by the Contracting Officer. Comments from the Contracting
Officer will be returned to the Contractor within a two-week period in the
form of a point feature class. The Contactor will work with the Contracting
Officer to define an appropriate comments attribute domain to facilitate
the review process on both ends.

Project Deliverables

At the conclusion of the project, the Contractor will deliver a
geodatabase containing the CADD W/WW infrastructure data to KSC.

4.4 Feature and Attribute Details - Wastewater

LssGravityMain - Gravity Mains are independent lines that begin and end at
a manhole, cleanout, cap, or lift station. All gravity mains should be
created with only two nodes, a beginning and an end (no additional
vertices) where the beginning and end are normally manholes. In the rare
case of terminating at a 1lift station site, the final gravity main section
node will be a lift station (wet well is reserved for GPS points only). The

SECTION 01 78 00 Page 79



Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880
REVISION A

direction that the gravity main will be digitized is the direction of flow
(down stream). The location of these pipe segments is generally in the -
center of roadways. Gravity mains will be split where pipe material changes
or a direct tie-in of a force main occurs between access points (nodes;
manholes) . Gravity mains never have valves attached to them.
Subtypes:
Collector - Rec€ive wastewater discharged from service laterals;
this will be the only subtype used during digitizing unless
specifically stated on the drawing.

Interceptor - Gravity mains larger than 8 inches in diameter that
carry the wastewater discharged from one or more collector sewers.

Interconnect - This type of gravity main is identified as the

primary trunk line that passes collections from one subsystem to

the next. The interconnect can be described as the shortest

distance from a lift station upstream to the next pressurized pipe.
Required Attribution:

Franchise_Code - Not applicable

Private - Identifies privately owned and maintained

infrastructures versus Government-owned and maintained

infrastructures.

Subtype - Collector, Interceptor, Interconnect.

InstallDate - Date of installation

Lifecycle Status - Feature is active, abandoned or removed.

Watertype - Sewage for all features.

Material - Mostly PVC or HDPE is used in new developments. There
may be cases at road crossings to use DIP or CIP.

Slope - Do not calculate. If available on the record drawing.
Recordnumber - Not applicable
Comments - Any other pertinent notes.

Diameter - Available on the drawing. Almost all residential
gravity mains are 8 inches. Do not assume.

UpstreamInvert - Highest elevation of the gravity main where it
connects to a point feature.

Downstreaminvert - Lowest elevation of the gravity main where it
connects to a feature.

Source - Populated as record drawing for all features.
Usetype - Populated as force main, gravity, low pressure or vacuum.

Hyperlink-Scanned image used to digitize features from. This is
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the image number along with dot tif or dot jpg depending on the

image type. Do not include drive letters, file paths, or words in

the naming.
LssLaterallLine - Lateral lines are services. They are the only other
feature type that interacts directly with the gravity system for the
Government. Snap the lateral line directly to the edge of the main (do not
split main). Again, the direction of digitization here is important and
should follow the direction of flow.
There are some lateral lines that branch upstream from the connection to
the main. These types of laterals are servicing multiple sites such as you
will find at industrial sites.
By request of the Govermnment, LssLateralPoints will be the upstream node at
the terminating end of lateral lines. For gravity systems, where lateral
lines intersect other lateral lines, the connecting node will be a service
tap. Where the lateral line connects to the collector (gravity main,
interceptor, interconnect) the connecting node will be a service tap For
vacuum systems a service tap will be the connecting node where lateral
lines intersect other lateral lines.. Where the lateral line connects to
the main (vacuum, low pressure force main, force main)the connecting node
will be a tee, wye or a cross. A service tap will not be required where a
lateral line connects directly into a manhole.
Lateral line subtypes are generally based on the facility it is serving.

Subtypes:
Not Applicable
Required Attribution:

Franchise code - Not applicable.

Private - Identifies privately owned and maintained

infrastructures versus Government -owned and maintained

infrastructures.

Subtype - Must be identified by creator (see above).

Install Date - Date of installation

Lifecycle Status - Feature is active, abandoned or removed.

Watertype - Sewage for all features.

Material - Pipe material.

Diameter - Diameter of pipe.

Recordnumber - Not applicable

Comments - Any other pertinent notes.

Source - Populated as record drawing for all features.

Usetype - Populated as force main, gravity, low pressure, or

vacuum.
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Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming. .

LssPressurizedMain - Pressurized Mains are like any other pressure system
in a utility network. They change direction, size, material, and may curve
(contains additional vertices). Logically, the source of a pressurized
network of lines is a pump (at a lift station site). It transports waste
into either another gravity system (into a manhole or gravity main) or
directly to a treatment facility. Logically, as with other pressurized pipe
networks, the location of these pipes is generally within an available
right-of-way or easement but usually not located beneath a road.

Where a section of pressurized main intersects another section of
pressurized main, all sections will be split. The connection points
(terminating end) of a section of pipe will be covered by the appropriately
selected fitting (i.e. a single pipe section connecting to another single
pipe section will result in a split creating three pipes. The appropriate
fittings will be a tee, wye or a cross.).

Subtypes:

Force - This type of pipe has sewage forced into it by pumps at a
lift station site.

LowPressure - A low-pressure system
Vacuum - Pressurized mains that are part of vacuum systems.
AirRelease - This is a small diameter section of pipe that
connects to the top main and provides a method of releasing air
above ground via an air release control valve. . All air release
diameters will be attributed as 2-inch.

Required Attribution:
Franchise code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - Must be identified by creator (see above).
Install Date - Date of installation.
LifecycleStatus - Feature is active, abandoned or removed.
Watertype - Sewage for all features.

Material - Pipe material.

Diameter - Diameter of pipe. All air release diameters will be
attributed as 2-inch.

Recordnumber - Not applicable.
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Comments - Any other pertinent notes.
Source - Populated as record drawing for all features.
Usetype - Populated as force main, gravity, low'pressure or vacuum.
Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.
LssControlValve - A control valve is used to control the quality of
pressure in pressurized pipe systems. A control valve will split a force
main.
Subtypes:
AirIntake - Are used in vacuum sewer systems. Usually 4-inch, this
valve is installed on the facility's sewer, downstream of any
traps. It is necessary to provide the air resulting in a natural
pressure differential that becomes the driving force of the
system. These valves are rarely found on as-builts, however, they
can be found near government and industrial facilities.
AirRelease - Used to automatically vent trapped air in any _
pipeline conveying fluid. Therefore, these valves are found in all
water, sewer, and reclaimed water system types. All air release
diameters will be attributed as 2-inch.
Required Attribution:
Franchise Code - Not Applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - See list of subtypes above.
Installdate - Date of installation.
Lifecyclestatus - Feature is active, abandoned or removed.

Watertype - Sewage for all features.

Diameter - Available on the drawing for air intakes, air release
diameter will be 2 inches.

Recordnumber - Not applicable.

Comments - Any other pertinent notes.

Source - Populated as record drawing for all features.

Usetype - Populated as force main, gravity, low preéssure or vacuum.
Hyperlink-Scanned image used to digitize features from. This is-

the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
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the naming.

LssFitting - In sewer networks, fittings are used to connect pipe sections.
Both ends of all pipe sections are covered by a fitting. On pressurized
mains, fittings are frequent. The logic is the same, fittings connect pipe
sections. Taps and saddles will be attributed as a tee and will split a
pipe.

Subtypes:

Blowoff - Occurs at the end of a pressurized main; used for
pressure relief of the system.

Wye - Used as the point of connection of two or three pipes where
one pipe is non-perpendicular; lines connections usually occur at
45 and 22.5 degree connections. This fitting is the cousin of the
tee; it does split pipes where used.

Tee - A point of connection for pressurized pipes. Tapping sleeves
and saddles will be attributed as a tee. All tees split the
connecting pipe section.

Sleeve - A point of connection for two pressurized pipes of the
same diameter but may have different attribution somewhere else. A
sleeve is used on pipe runs to show breaks in project phases where
there is a change in record set numbers.

Reducer - A point of connection for two pressurized pipes of
different diameters. The attribution (diameter) of the pipe
section changes, therefore the reducer connects two individual
line sections.

Cleanout - Found at the end of gravity mains and service lateral
lines or sometimes at the connection point of multiple service
lateral lines.

Bend - Bends will not be mapped.

Cap - These fittings are used as temporary termination points (at
the ends) on a pressurized or gravity main. They are generally
used when construction eliminates or re-routes service (cut and

cap or stub-out and plug). They are sometimes used if expansion is
unknown.

Cross - A cross occurs at the intersection of two pressurized
system lines. Since these fittings require actually cutting the
lines, the two system lines do split and become individual assets.

Coupling - Used as a point of connection when there is a change in
material types along a pipe run.

Required Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained

infrastructures versus Government-owned and maintained
infrastructures.
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Subtype - Must be identified by creator (see above)
InstallDate - Date of installation.

LifecycleStatus - Feature is active, abandoned or removed.
Watertype - Sewage for all features.

Diameterl - Diameter of pipe 1 (run or usually largest pipe size)
intersecting at the fitting.

Diameter2 - Diameter of pipe 2 (run or usually largest pipe size)
intersecting at the fitting.

Diameter3 - Diameter of pipe 3 (branch or usually smaller or same
pipe size) intersecting at the fitting.

Diameter4 - Diameter of pipe 4 (branch or usually smaller or same
size pipe) intersecting at the fitting.

Recordnumber - Not applicable.
Comments - Any other pertinent notes.

Source - Populated as record drawing for all features.

Usetype - Populated as force main, gravity, low pressure or vacuum.

Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.

LssLateralPoint - As defined by the Government, the lateral point will

represent the service connection to the lateral line.

Subtypes:

Double Service - The lateral point serves two facilities.

Single Service - The lateral point serves one facility.

Service Tap - As defined by the Government, service taps will be
used as the connection point of service lateral lines connecting
to gravity mains. A service tap will be used to connect lateral

lines to other lateral lines.

Required Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.

Subtype - Must be identified by creator (see above).

InstallDate - Date. of installation.

SECTION 01 78 00 Page 85



Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880
REVISION A

Lifecyclestatus - Feature is active, abandoned or removed.
Watertype - Sewage for all features.

Diameter - Diameter of the lateral line.

Recordnumber - Not applicable.

Comments - Any other pertinent notes.

Source - Populated as record drawing for all features.

Usetype - Populated as force main, gravity, low pressure or vacuum.

Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.

LssLiftStation - This class is named for just one type of feature contained
within it. Vacuum Pump stations, valve pits, and, grinders are also
included. This feature class represents network features that details
information that is not to be represented outside the point created. The
point is captured at the site and the incoming and outgoing pipe sections
are connected to it using a virtual "flow line." In the case of "control
panels" (see below) this point will not be part of the network. Wet wells,
valve pad/vaults and control panels are collected by RTK GPS only. Do NOT
map.

Subtype:

LiftStation - A 1lift station is a structure in the sewer network
that takes sewage deposited by gravity mains, lifts it, and
transfers it to an elevated pipe where gravity creates a natural
downward pressure. Many contractors call pump stations lift
stations on the as-built sheets, though the pressure is created by
a pump. Classify the feature by its nomenclature on the as-built
and represent it using a single point. The point will be connected
to the incoming and outgoing pipe line section using a virtual
"flow line."

MasterVacuumPumpStation - A pump station uses pumps to transfer
sewage from a gravity pipe section into a pressurized main. Pump
stations are clearly identified within as-builts. Though sometimes
incorrectly identified pump stations end up classified as 1lift
stations, classification will be done according to the
nomenclature used on the as-builts. The PumpStation subtype is
reserved for master vacuum pump stations only.

WetWell
ValveVault

Grinder - This is a small type of lift / pump station belonging to
the low pressure system at a service site. Its function is similar
to the pump station but also has a grinding component to prepare
the sewage for passage into a small (1-inch to 2-inch) pressurized
pipe.
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VacuumValvePit - Used in vacuum system at service sites where
contained within are the air intake valve for the vacuum service.
A 3-inch vacuum main will be mapped to connect valve pits to the
primary vacuum main.
ControlPanel

Required Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - Must be identified by creator (see above)
InstallDate - Date of installation.
Lifecyclestatus - Feature is active, abandoned or removed.
Watertype - Sewage for all features.
Recordnumber - Not applicable.

Comments - Any other pertinent notes.

Bottomelevation - Bottom elevation only populated for lift
stations can usually be found on the detail sheet.

Usetype - Populated as force main, gravity, low pressure or vacuum.

Topelevation - Attribution required for 1lift stations only.
Usually found on lift station detail sheet.

Diameter - Attribution required for 1lift stations only. Diameter
of lift station wet well and grinder stations can usually be found
on the detail sheet.

Source - Populated as record drawing for all features.
InInvert - Populated for lift stations only.

Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.

LssManhole - A manhole is used for access to network gravity systems and
control of flow through those systems. A manhole will always be found
either initiating or connecting pipe lines used in the gravity network.
Manholes are a critical component to all gravity systems; therefore, they
are actively maintained and required for robust management programs.

Subtype:
Splitter - Is a component of the vacuum system. A 6-inch gravity

main will be mapped to connect the splitter manhole to the valve
pits. A 3-inch vacuum main will connect the valve pits to the
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primary vacuum main These are rare and are clearly marked on the
vacuum system record sets.

BufferTank - This is a component of the vacuum system.

InsideDrop - This is a standard manhole with an internal drop pipe
and bowl used to control the rate of effluent inside the manhole.
This will be clearly identifiable on the as-built drawing.
Terminal - This manhole is the farthest upstream manhole in a
gravity branch. It is the highest point; it is not where the flow
terminates but rather where the flow begins.

UnkManhole - Should not be used without complementing comments.

Discharge - Is a manhole that has a force main connecting to it.

OutsideDrop - This is a special manhole with an external drop
pipe. This will be clearly identifiable on the as-built drawing.

Standard - The standard, or "typical" manhole.

Required Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - Must be identified by creator (see above).
InstallDate - Date of installation.
Lifecyclestatus - Feature is active, abandoned or removed.
Watertype - Sewage for all features.

Recordnumber -~ Not applicable.

Buffertype - This should be attributed for vacuum system features
only. It will be labeled in the record set as a buffer tank.

Comments - Any other pertinent notes.

Rimelevation - Usually found on gravity system profile éheet.
Bottomelevation - Lowest invert elevation into the manhole.
Interconnect - This will this be captured for modeling purposes.
Source - Populated as record drawing for all features.

Usetype - Populated as force main, gravity, low pressure or vacuum.
Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the

image type. Do not include drive letters, file paths, or words in
the naming.
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LssMeter - Is a force main master meter assembly used to meter flows when
there is a force main interconnect with another utility Franchise.
Subtype:
FlowMeter - Force main master meter assembly.

Franchise Meter-Used when two different Franchises establish an
interconnection.

Required Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - Must be identified by creator (see above).
InstallDate - Date of installation.
Lifecyclestatus - Feature is active, abandoned or removed.
Watertype - Sewage for all features.
Diameter - Diameter of pipe.
Recordnumber - Not applicable.
Comments - Any other pertinent notes.
Source - Populated as record drawing for all features.
Usetype - Populated as force main, gravity, low pressure or vacuum.
Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.
LssNetworkStructure - Network are large, clusters of features that exist at
a site location. The details of the structure do not get captured in this
database. For the purpose of delineating a sewer network, a structure point
is captured at the site and the incoming and outgoing pipe sections are
connected to it using a virtual "flow line."

Subtype:

TreatmentPlant - Wastewater treatment facility; final downstream
destination of wastewater.

WRF - Wastewater treatment and reclamation facility, final
downstream destination of wastewater and source of reclaimed water.

Required Attribution:

Franchise Code - Not applicable.
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Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.

Subtype - Must be identified by creator (see above).

InstallDate - Date of installation.

Lifecyclestatus - Feature is active, abandoned or removed.
Watertype - Sewage for all features.

Recordnumber - Not applicable.

Comments - Any other pertinent notes.

Source - Populated as record drawing for all features.

Usetype - Populated as force main, gravity, low pressure or vacuum.

Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.

LssSystemValve - System valves are used to control the flow of fluid
through a piping system. In general, system valves are not used on pipe
sections less than 4 inches in diameter.

Subtype:

UnkSystemValve - Only use this subtype if the drawing does not
clearly identify the valve type. Many times, the sheet may only
indicate "valve" and may have to have the type identified using
another sheet or logical deduction. This type should rarely be
used if ever.

ButterflyValve - These valve types are isolation valves similar to
the function of a gate valve (see below) but are generally
reserved for larger diameter (12 inches and greater) pipe sections.

GateValve - Gate valves are used to isolate the flow of a fluid
through a piping system. They are generally located at sites where
more than two pipes connect and usually conform to a minimum
distance requirement. In general, it is rare to see a gate valve
more than 1000 feet from the site of a connecting pipe line. The
larger (diameter) pipe, the greater the distance from the
connection.

PlugValve - Plug valves are used for a variety of occasions. There
are below-grade plug valves at lift stations and others used in
combination with check valves for backflow prevention. Most often
they are used on small pipes (4 inches and less). But they do
produce plug valves for large pipes too.

Ballvalve - A ball valve is also an isolation valve that uses an

internally set ball with a hole bored through it that is turned by
a handle to regulate flow. These valve types are small (typically
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1 to 2 inches), thus being part of a low-pressure service.
Required Attribution:

Franchise Code - Not applicable.

Private - Identifies privately owned and maintained

infrastructures versus Government-owned and maintained

infrastructures.

Subtype - Must be identified by creator (see above).

InstallDate - Date of installation.

Lifecyclestatus - Feature is active, abandoned or removed.

Watertype - Sewage for all features.

Diameter - Diameter of the main passing through the valve.

Recordnumber - Not applicable.

Comments - Any other pertinent notes.

Source - Populated as record drawing for all features.

Usetype - Populated as force main, gravity, low pressure or vacuum.

Hyperlink-Scanned image used to digitize features from. This is

the image number along with dot tif or dot jpg depending on the

image type. Do not include drive letters, file paths, or words in

the naming.

1.4.5 Feature and Attribute Details - Water and Reclaimed Water

LwControlvValve - A control valve is used to control the quality of pressure
in pressurized pipe systems. A control valve will split a main line.

Subtypes:
AirRelease - Used to automatically vent trapped air in any
pipeline conveying fluid. Therefore, these valves are found in all
water, sewer, and reclaimed water system types. All air release
diameters will be attributed as 2-inch.
BackflowPreventer

Required Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.

Subtype - See list of subtypes above.

InstallDate - Date of installation.
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Lifecyclestatus - Feature is active, abandoned or removed.
Watertype - Water or Reclaimed Water for all features.

Diameter - Available on the drawing for air intakes, air release
diameter will be 2 inches.

Recordnumber - Not applicable.

Comments - Any other pertinent notes.

Source - Populated as record drawing for all features.
Usetype - Populated as fire line, botable or reuse.

Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.

LwFitting - In pressurized distribution systems, fittings are used to
connect pipe sections. Both ends of most pipe sections are covered by a
fitting. However distribution networks will initiate and eventually
terminate at points other than fittings. Fittings are frequent throughout a
pressurized piping system but not all fittings should split a pipe in a
GIS. Bends are used as connectors to redirect a pipe's bearing, but do not
split pipes, therefore, bends will not to be mapped. Taps and saddles will
be attributed as a tee and will split a pipe.

Subtypes:
Bend

Cap - These fittings are used as temporary termination points (at
the ends) on a pressurized main. They are generally used when
construction eliminates or re-routes service (cut and cap or
stub-out and plug). They are sometimes used if expansion is
unknown.

Cleanout - Found at the end of gravity mains and service lateral
lines or sometimes at the connection point of multiple service
lateral lines.

Cross - A cross occurs at the intersection of two pressurized
system lines. Since these fittings require actually cutting the
lines, the two system lines do split and become individual assets.

Coupling - Used as a point of connection when there is a change in
material types along a pipe run.

Reducer - A point of connection for two pressurized pipes of
different diameters. The attribution (diameter) of the pipe
section changes, therefore the reducer connects two individual
line sections.

Sleeve - A point of connection for two pressurized pipes of the
same diameter but may have different attribution somewhere else. A
sleeve is used on pipe runs to show breaks in pro;ect prhases where
there is a change in record set numbers.
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Tee - A point of connection for pressurized pipes. Tapping sleeves
and saddles will be attributed as a tee. All tees split the
connecting pipe section which results in the intersection of three

pipes.

Wye - if present, are used as the point of connection of two or
three pipes where one pipe is non-perpendicular; lines connections
usually occur at 45 and 22.5 degree connections. This fitting is
the cousin of the tee; it does split pipes where used.

Blowoff - Occurs at the end of a pressurized main; used for
pressure relief of the system.

Required Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures. ’
Subtype - Must be identified by creator (see above)
InstallDate - Date of installation.
LifecycleStatus - Feature is active, abandoned or removed.

Watertype - Water or Reclaimed Water for all features.

Diameterl - Diameter of pipe 1 (run or usually largest pipe size)
intersecting at the fitting.

Diameter2 - Diameter of pipe 2 (run or usually largest pipe size)
intersecting at the fitting.

Diameter3 - Diameter of pipe 3 (branch or usually smaller or same
pipe size) intersecting at the fitting.

Diameter4 - Diameter of pipe 4 (branch or usually smaller or same
size pipe) intersecting at the fitting.

Recordnumber - Not applicable.
Comments - Any other pertinent notes.
Source - Populated as record drawing for all features.

Usetype - Populated as fire line, hydrant, irrigation, potable or
reuse.

Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.

LwHydrant - Hydrants are terminal points within a hydrant assembly. The

hydrant assembly is a collection of system features required to provide
water to the hydrant from the connection with a pressurized main.
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Generally the assembly consists of a tee or saddle (connection point at the
main), a section of main, a gate valve and the hydrant.

Subtypes:
Hydrant - A hydrant subtype may be established but it is not
necessary unless there exists a desire to track flushing hydrants

from the rest.

FireDepartmentConnection - A type of hydrant found on Fire Lines
and generally noted as a FDC in the record sets.

Require Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - Must be identified by creator (see above)
InstallDate - Date of installation.
Lifecycle Status - Feature is active, abandoned or removed.
Watertype - Water for all features.
Recordnumber - Not applicable.
Comments - Any other pertinent notes.
Source - Populated as record drawing for all features.
Usetype - Populated as Hydrant
Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in

the naming.

LwLateralLine - Lateral lines are basically lines connected to main

distribution lines for the purpose of providing service(s). The
distinction of these services vary and have been captured as subtypes that
meet the needs of the Government (see below). Lateral lines can range from

a single service line to a complex sub-network of distribution that stems
off of the main distribution system. Lateral lines connect to main lines
via a fitting, usually of the type tee, saddle or tap. The connection
points for two or more lateral lines are also fittings but are sometimes
not represented in the record set. in this case a service tap will be used.
Subtypes:
Potable

Fire

Firex
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Required Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - Must be identified by creator (see above).
InstallDate - Date of installation.
Lifecycle Status - Feature is active, abandoned or removed.
Watertype - Water or Reclaimed Water for all features.
Material - Pipe material.
Diameter - Diameter of pipe.
Recordnumber - Not applicable.
Comments - Any other pertinent notes.
Source - Populated as record drawing for all features.
Usetype - Populated as reuse, fire line, potable or irrigation
Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.
LwMeter - Meters are generally the terminating end of a lateral line.
However, there are in-line meters on the main distribution system at the
KSC boundaries known as Master Meters, in which case the Government's
maintenance responsibility terminates but the main distribution system does
not.

Subtypes:

Double Service - The terminating point of a lateral line servicing
exactly two independent account services.

Single Service - The termination point of a lateral line servicing
one account service.

Master Meter - The in-line main distribution point at which the
Government maintenance responsibility ends but the distribution
network does not. -

Franchise Meter-Used when two different Franchises establish an
interconnection.

Multiple - The termination point of a lateral line servicing
multiple services (i.e. an apartment complex)

Service Meter- The termination point of a lateral line servicing a
reuse service.

Service Tap - As defined by the Government, service taps will be
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used as the connection point of service lateral lines connecting
to water or reuse mains. A service tap will be used to connect
lateral lines to other lateral lines when fittings are not clearly
called out on the record set.
Required Attribution: -
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - Must be identified by creator (see above).
InstallDate - Date of installation.
Lifecycle Status - Feature is active, abandoned or removed.
Watertype - Water or Reclaimed Water for all features.
Diameter - The diameter of the meter will be recorded if
available. If the diameter of the meter has not been recorded,
the meter will inherit the diameter of the attached pipe section.
Recordnumber - Not applicable.
Comments - Any other pertinent notes.
Source - Populated as record drawing for all features.
Usetype - Populated as reuse, fire line, potable or irrigation.
Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.
LwNetworkStructure -Network are large, clusters of features that exist at a
site location. The details of the structure do not get captured in this
database. For the purpose of delineating a water network, a structure point
is captured at the site and the incoming and outgoing pipe sections are
connected to it using a virtual "flow line."
Subtype:
TreatmentPlant - Water treatment facility; this is the initial
point of the main distribution system where the water type is

"potable".

EnclosedStorageFacility-This is for future underground storage
structures.

PumpStation- Potable water booster station.
PotableWell- A domestic potable well.

ElevatedTank- this feature connects the potable system coming from
the plant and the rest of an areas distribution system. The tank
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is used to store water and provide pressure to a system

continuously. Many of these tanks have been replaced with in-line

booster stations.

Water Reclamation Facility - Wastewater treatment and reclamation

facility, final downstream destination of wastewater and source of

reclaimed water.

Pumping Station-Reuse pump station

Control Structure-Reuse pond control structure

Pump-Reuse irrigation pump located at reuse ponds.

Irrigation Well- Well used to supply a reuse system

Required Attribution:

Franchise Code - Not applicable.

Private - Identifies privately owned and maintained

infrastructures versus Government-owned and maintained

infrastructures.

Subtype - Must be identified by creator (see above).

InstallDate - Date of installation.

Lifecyclestatus - Feature is active, abandoned or removed.

Watertype - Water or Reclaimed Water for all features.

Recordnumber - Not applicable.

Comments - Any other pertinent notes.

Source - Populated as record drawing for all features.

Usetype - Populated as hydrant, fire line, potable or irrigation.

Hyperlink-Scanned image used to digitize features from. This is

the image number along with dot tif or dot jpg depending on the

image type. Do not include drive letters, file paths, or words in

the naming. :
LwPressurizedMain - Pressurized Mains are like any other pressure system in
a utility network. They change direction, size, material, and may curve
(contains additional vertices). Logically, the source of a pressurized
network of lines is a pump. Logically, as with other pressurized pipe
networks, the location of these pipes is generally within an available
right-of-way or easement but usually not located beneath a road.
Where a section of pressurized main intersects another section of
pressurized main, all sections will be split. The connection points
(terminating end) of a section of pipe will be covered by the appropriately
selected fitting (i.e. a single pipe section connecting to another single

pipe section will result in a split creating three pipes. The appropriate
fittings will be a tee, wye or a cross.).
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Subtypes:
FireLine- this pipe type is used to supply fire suppression and
sprinkler systems to facilities, etc.. This type could be
addressed as a subtype of a lateral or service but is frequently
identified within the main distribution system because of its size
(diameter) .
AirRelease- this is a small diameter section of pipe that connects
to the top main and provides a method of releasing air above
ground via an air release control valve. All air release diameters
will be attributed as 2-inch.
DistributionMain- this is the primary type of main used within
distribution systems. This will be the default main type during
data creation. Pipe diameters of less than 12-inches.

HydrantLine- this is the main section used within a hydrant
assembly (see hydrant above).

TransmissionMain- Pressurized pipes with diameter of 12-inches or
greater.

Required Attribution:
Franchise_Code - Not applicable.
Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - Must be identified by creator (see above).
InstallDate - Date of installation.
LifecycleStatus - Feature is active, abandoned or removed.
Watertype - Water or Reclaimed Water for all features.

Material - Pipe material.

Diameter - Diameter of pipe. All air release diameters will be
attributed as 2-inch.

Recordnumber - Not applicable.
Comments - Any other pertinent notes.
Source - Populated as record drawing.for all features.
Usetype - Reuse, hydrant, fire line, potable or irrigation.
Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the
image type. Do not include drive letters, file paths, or words in
the naming.

LwSamplingStation - Sampling stations are sites used to collect water

samples. Will not be mapped.

SECTION 01 78 00 Page 98




Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880
) REVISION A

Subtypes:

SamplingStation - these are "sites" not features used to collect
water samples for testing of chemicals and other characteristics
of the water. The sampling usually happens at an existing feature.

Required Attribution:
Franchise_Code - Not applicable.

Private - Identifies privately owned and maintained
infrastructures versus Government-owned and maintained
infrastructures.

Subtype - Must be identified by creator (see above).
InstallDate - Date of installation.

LifecycleStatus - Feature_is active, abandoned or removed.
Watertype - Water or Reclaimed Water for all features.
Recordnumber - Not applicable.

Comments - Any other pertinent notes.

Source - Populated as record drawing for all features.

LwSystemValve - System valves are used to control the flow of fluid through
a piping system. In general, system valves are not used on pipe sections
less than 4-inches in diameter.

Subtype:

UnkSystemValve - Only use this subtype if the drawing does not
clearly identify the valve type. Many times, the sheet may only
indicate "valve" and may have to have the type identified using
another sheet or logical deduction. This type should rarely be
used if ever.

ButterflyValve - These valve types are isolation valves similar to
the function of a gate valve (see below) but are generally
reserved for larger diameter (12 inches and greater) pipe sections.

GatevValve - Gate valves are used to isolate the flow of a fluid
through a piping system. They are generally located at sites where
more than two pipes connect and usually conform to a minimum
distance requirement. In general, it is rare to see a gate valve
more than 1000 feet from the site of a connecting pipe line. The
larger (diameter) pipe, the greater the distance from the
connection.

PlugValve - Plug valves are used for a variety of occasions. There
are below-grade plug valves at lift stations and others used in
combination with check valves for backflow prevention. Most often
they are used on small pipes (4 inches and less). But they do
produce plug valves for large pipes too.
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BallvValve - A ball valve is also an isolation valve that uses an
internally set ball with a hole bored through it that is turned by
a handle to regulate flow. These valve types are small (typically
1 to 2 inches), thus being part of a low-pressure service.
HydrantValve- this valve is a gate valve only this one is part of
the hydrant assembly and only isolates flow to the hydrant and has
no other impact on the system.

Required Attribution:
Franchise Code - Not applicable.
Private - Identifies privately owned and maintained -
infrastructures versus Government-owned and maintained
infrastructures.
Subtype - Must be identified by creator (see above).
InstallDate - Date of installation.
Lifecyclestatus - Feature is active, abandoned or removed.
Watertype - Water or Reclaimed Water for all features.
Diameter - Diameter of the main passing through the valve.
Recordnumber - Not applicable.
Comments - Any other pertinent notes.
Source - Populated as record drawing for all features.
Usetype - Reuse, hydrant, fire line, potable or irrigation.
Hyperlink-Scanned image used to digitize features from. This is
the image number along with dot tif or dot jpg depending on the

image type. Do not include drive letters, file paths, or words in
the naming.

.5 SPARE PARTS DATA

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

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.

.6 PREVENTATIVE MAINTENANCE

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

Define the anticipated length of each test, test apparatus, number of

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

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

1.7 WARRANTY MANAGEMENT
1.7.1 Warranty Management Plan

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

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

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

c. 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. TItems which have extended warranties
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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. :

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

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

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

1.7.2 Performance Bond

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

1.7.3 Pre-Warranty Conference

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

1.7.4 Contractor's Response to Construction Warranty Service Requirements

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

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

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

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

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

Code 1-Air Conditioning Systems
(1) Recreational support.
(2) Air conditioning leak in part of building, if causing damage.
(3) Air conditioning systéem not cooling properly.

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

Code 3-Doors
(1) Overhead doors not operational.
(2) 1Interior/exterior personnel doors or hardware not functioning
properly.

Code 1l-Electrical
(1) Power fajilure (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 1l-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.
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(2) Fixture drain, supply line to commode, or any water pipe
leaking."
(3) Commode leaking at base.

Code 3 -Plumbing
' 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.
1.7.5 Warranty Tags

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

is accepted for beneficial occupancy. Show the following information on
the tag.

a. Type of product/material

b. Model number

c. Serial number

d. Contract number

e. Warranty period from to

f. Inspector's signature

g. Construction Contractor

Address

Telephone number

h. Warranty contact

Address
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Telephone number

i. Warranty response time priority code .

j. WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE

DURING THE WARRANTY PERIOD. :

1.

8 OPERATION AND MAINTENANCE MANUALS

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

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

Submit 6 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.

.9 CLEANUP

Provide final cleaning in accordance with ASTM E 1971. Leave premises
"broom clean." 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. Clean equipment and
fixtures to a sanitary condition. Clean filters of operating equipment and
comply with the Indoor Air Quality (IAQ) Management Plan. Clean debris
from roofs, gutters, downspouts and drainage systems. Sweep paved areas
and rake clean landscaped areas. Remove waste and surplus materials,
rubbish and construction facilities from the site. Recycle, salvage, and
return construction and demolition waste from project in accordance with
the Waste Management Plan. Promptly and legally transport and dispose of
any trash. Do not burn, bury, or otherwise dispose of trash on the project
site.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

-- End of Section --
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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA

PART 1 GENERAL

1

.1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM E 1971 (2005) 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 shall compile and prepare data and deliver
to the Contractor prior to the training of Government personnel. The
Contractor shall compile and prepare aggregate O&M data including
clarifying and updating the original sequences of operation to as-built
conditions. Organize and present information in sufficient detail to
clearly explain O&M requirements at the system, equipment, component, and
subassembly level. 1Include an index preceding each submittal. Submit in
accordance with this section and Section 01 33 00 SUBMITTAL PROCEDURES.

.2.1 Package Quality

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

.2.2 Package Content

Data package content shall be as shown in the paragraph titled "Schedule of
Operation and Maintenance Data Packages." Comply with the data package
requirements specified in the individual technical sections, including the
content of the packages and addressing each product, component, and system
designated for data package submission, except as follows. Commissioned
items without a specified data package requirement in the individual
technical sections shall use Data Package 3. Commissioned items with a
Data Package 1 or 2 requirement shall use instead Data Package 3.

.2.3 Changes to Submittals

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

The Government's Commissioning Authority (CA) shall review the commissioned
systems and equipment submittals for completeness and applicability. The
Government shall verify that the systems and equipment provided meet the
requirements of the Contract documents and design intent, particularly as
they relate to functionality, energy performance, water performance,
maintainability, sustainability, system cost, indoor environmental
quality, and local environmental impacts. This work shall be in addition
to the normal review procedures for O&M data.

1.2.5 O&M Database

Develop a database from the O&M manuals -that contains the information
required to start a preventative maintenance program.

1.3 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

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

1.3.1.1 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.

1.3.1.4 Normal Operations

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

1.3.1.5 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
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lubrication, adjustment, inspection, and recording gage readings.
1.3.1.7 Environmental Conditions

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

1.3.2 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.

1.3.2.1 Lubrication Data

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

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

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

c. A Lubrication Schedule showing service interval frequency.
1.3.2.2 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.

1.3.2.3 Cleaning Recommendations

Provide environmentally preferable cleaning recommendations in accordance
with ASTM E 1971.

i.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.
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.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.

.3.3.3 Maintenance and Repair Procedures

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

.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.

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.

.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.

.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:

.3.5.1 Product Submittal Data

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

.3.5.2 Manufacturer's Instructions

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

.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.
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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,
components, assemblies, subassemblies, attachments, or accessories, such as
typically shown in a master parts catalog

1.3.5.5 Warranty Information

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

1.3.5.6 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

1

1

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

.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.

.4 TYPES OF INFORMATION REQUIRED IN -CONTROLS O&M DATA PACKAGES

Include Data Package 1 and the following for control systems:

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

Full as-built sequence of operations.

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

Full points list. A listing of rooms shall be provided with the
following information for each room:

(1) Floor

(2) Room number

(3) Room name

(4) Air handler unit ID

(5) Reference drawing number

(6) Air terminal unit tag ID

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

(9) Maximum cfm

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

Full as-built print out of software program.
Electronic copy on disk or CD of the entire program for this facility.

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

SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Furnish the O&M data packages specified in individual technical sections.
The required information for each 0O&M data package is as follows:

1.5.

Data Package 1
Safety precautions
Operator prestart
Start-up, shutdown, and post-shutdown procedures
Normal operations
Environmental conditions

Preventive maintenance plan and schedule
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Troubleshooting guides and diagnostic techniques
Wiring and control diagrams
Maintenance and repair procedures
Removal and replacement instructions
Spare parts and supply list
Product submittal data
Manufacturer's instructions
O&M submittal data
Parts identification
Testing equipment and special tool information
Warranty information
Testing and performance data
Contractor information
PRODUCTS (NOT USED)
EXECUTION (NOT USED)
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SECTION 02 41 00

DEMOLITION AND DECONSTRUCTION

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)
AHRI Guideline K (2009) Guideline for Containers for
Recovered Non-Flammable Fluorocarbon
Refrigerants

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

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

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)

FAA AC 70/7460-1 (2007; Rev K) Obstruction Marking and
Lighting

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

40 CFR 61 National Emission Standards for Hazardous
Air Pollutants

40 CFR 82 Protection of Stratospheric Ozone

.2 PROJECT DESCRIPTION

.2.1 Demolition/Deconstruction Plan

Prepare a Demolition Plan and submit proposed salvage, demolition,
deconstruction, and removal procedures for approval no later than 14 days
before work is started. Include in the plan procedures for careful removal
and disposition of materials specified to be salvaged, coordination with
other work in progress, and a disconnection schedule of utility services, a
detailed description of methods and equipment to be used for each operation
and of the sequence of operations. Identify components and materials to be
salvaged for reuse or recycling with reference to paragraph Existing
Facilities to be Removed. Append tracking forms for all removed materials
indicating type, quantities, condition, destination, and end use.
Coordinate with Waste Management Plan. Include statements affirming
Contractor inspection of the existing roof deck and its suitability to
perform as a safe working platform or if inspection reveals a safety hazard
to workers, state provisions for securing the safety of the workers
throughout the performance of the work. Submit certification of DBPR
certified pollutant storage contractor for removal of underground storage
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tank. Provide procedures for safe conduct of the work in accordance with
Section 01 35 26 GOVERNMENT SAFETY REQUIREMENTS. Plan shall be approved by
Contracting Officer prior to work beginning.

1.2.2 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 salvage and recycling of materials. Remove
rubbish and debris from the project site; do not allow accumulations inside
or outside the buildings. The work includes demolition, deconstruction,
salvage of identified items and materials, and removal of resulting rubbish
and debris. Remove rubbish and debris from Government property daily,
unless otherwise directed. Store materials that cannot be removed daily in
areas specified by the Contracting Officer. In the interest of
occupational safety and health, perform the work in accordance with OSHA,
NASA/KSC Health and Safety Policies, and other applicable Sections.

1.3 ITEMS TO REMAIN IN PLACE

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

1.3.1 Existing Construction Limits and Protection

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

1.3.2 Weather Protection

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

1.3.3 Trees

Protect trees within the project site which might be damaged during
demolition or deconstruction, and which are indicated to be left in place,
by a 6 foot high fence. Erect and secure fence a minimum of 5 feet from
the trunk of individual trees or follow the outer perimeter of branches or
clumps of trees. Replace any tree designated to remain that is damaged

" during the work under this contract with like-kind or as approved by the
Contracting Officer.
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1.3.4 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 and disconnected and sealed by the Contractor.

1.3.5 Facilities

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

1.4 BURNING

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

1.5 SUBMITTALS

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

SD-01 Preconstruction Submittals

Existing Conditions; G
Demolition Plan; G
Notification; G

Proposed salvage, demolition, deconstruction, and removal
procedures for approval before work is started.

SD-07 Certificates
Certification of DBPR Certified Pollutant Storage Contractor; G
1.6 QUALITY ASSURANCE

Furnish timely notification of demolition and deconstruction projects to
Federal, State, regional, and local authorities in accordance with 40 CFR 61,
Subpart M. Notify the State's environmental protection agency and the
Contracting Officer in writing 10 working days prior to the commencement of
work in accordance with 40 CFR 61, Subpart M. Comply with federal, state,
and local hauling and disposal regulations. In addition to the

requirements of NASA KSC policy, conform to the safety requirements
contained in ASSE/SAFE Al10.6. Comply with the Environmental Protection
Agency and NASA/KSC requirements specified. Use of explosives will not be

SECTION 02 41 00 Page 119



Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880

REVISION A

permitted.

Use best management practices (BMPs) to prevent releases of metal and/or
PCB contaminated paint chips to the environment. The following are offered
as suggested BMPs:

l.6

" a. Where possible, demolish structures by collapsing walls inward onto

.1

facility foundation.
b. Where possible, limit heavy equipment use to paved surfaces.

c. Control stormwater runoff from paved areas by installing silt
fencing and/or sediment barriers across stormwater flumes.

d. Drum or containerize, using appropriate PWQ/TRP listed containers,
all paint chip contaminated sediments and submit debris for testing.
Dispose of characterized sediment waste in accordance with KSC Waste
Management Requirements following the PWQ/TRP process.

€. Maintain regular housekeeping on the construction site thus
preventing significant stormwater runoff before it occurs.

Dust and Debris Control

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

Use best management control measures to prevent the release of paint chips
to the environment.

BMPs include, but are not limited to, the following:

1.7

1.7

a.

.1

a. Contain demolition debris where possible to impermeable surface.

b. Control stormwater runoff from the site with silt fencing.

c. Conduct daily housekeeping to limit potential paint chip migration.
d. Collect and remove all demolition debris from the project area.

e. Containerize and dispose of appropriate sediment collected adjacent
to silt fence.

f. Upon completion of demolition, remove the first 6 inches of top
soil from within and 6 feet beyond the project area and dispose of in
the KSC landfill.

PROTECTION

Traffic Control Signs

Where pedestrian and driver safety is endangered in the area of removal

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

Provide a minimum of 2 aviation red or high intensity white obstruction.
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lights on temporary structures (including cranes) over 100 feet above
ground level. Light construction and installation shall comply with

FAA AC 70/7460-1. Lights shall be operational during periods of reduced
visibility, darkness, and as directed by the Contracting Officer. Maintain
the temporary services during the period of construction and remove only
after permanent services have been installed and tested and are in
operation.

1.7.2 Protection of Personnel

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

1.8 RELOCATIONS

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

1.9 EXTISTING 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. Digital 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.

PART 2 PRODUCTS

2.1 FILL MATERIAL
a. Comply with excavating, backfilling, and compacting procedures for
soils used as backfill material to f£ill voids, depressions 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
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prepared as specified, and stored or delivered to a collection point for
reuse, remanufacture, recycling, or other disposal, as specified.
Materials shall be designated for reuse onsite whenever possible.

3.1.1 Structures
Remove existing structures indicated to bottom of foundation walls.

Demolish structures in a systematic manner from the top of the structure to
the ground.

3.1.2 Utilities and Related Equipment
3.1.2.1 General Requirements

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

3.1.2.2 Disconnecting Existing Utilities

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

3.1.3 Paving and Slabs

Remove concrete and asphaltic concrete paving and slabs including aggregate
base as indicated. Provide neat sawcuts at limits of pavement removal as
indicated. Pavement and slabs designated to be recycled and utilized in
this project shall be moved, ground and stored as directed by the
Contracting Officer. Unpainted concrete shall be transported to Diverted
Aggregate Reclamation and Collection Yard (DARCY) in accordance with NASA
KSC policy.

3.1.4 Concrete
Salvage removed concrete.
3.1.5 Miscellaneous Metal

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

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

.1.6.1 Preparation for Storage

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

.1.6.2 Piping

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

1.7 Electrical Equipment and Fixtures

Where indicated, 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.

.1.7.1 Fixtures

Remove and salvage electrical fixtures. Salvage unprotected glassware from
the fixture and salvage separately. Salvage incandescent, mercury-vapor,
and fluorescent lamps and fluorescent ballasts manufactured prior to 1978,
boxed and tagged for identification, and protected from breakage. Note:
Manage ballasts that cannot be identified as being PCB-free as if they are
PCB-contaminated.

.1.7.2 Electrical Devices

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

3.1.7.3 Wiring Ducts or Troughs

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

3.1.7.4 Conduit and Miscellaneous Items

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

3.1.8 Items With Unique/Regqulated Disposal Requirements

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

3.2 CONCURRENT EARTH-MOVING OPERATIONS

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

3.3 DISPOSITION OF MATERIAL
3.3.1 Title to Materials

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

3.3.2 Export Control
Comply with U.S. Export Control Laws. Deconstruct all facilities and
associated equipment so that they can neither be reassembled nor
recognized. Render unrecognizable all NASA and Contractor tags.

3.3.3 Reuse of Materials and Equipment

Remove and store materials and equipment listed in the Demolition Plan or
indicated by the Contracting Officer to be reused or relocated to prevent
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damage, and reinstall as the work progresses.

.3

.4

Salvaged Materials and Equipment

Remove materials and equipment that are listed in the Demolition Plan and
specified to be removed by the Contractor and that are to remain the
property of the Government, and deliver to the Reutilization, Recycling and
Marketing Facility (RRMF).

.3

.5

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

b. Store all materials salvaged for the Contractor as approved by the
Contracting Officer and remove from Government property before
completion of the contract. Material salvaged for the Contractor shall
not be sold on the site.

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

d. Remove historical items in a manner to prevent damage.

e. Remove and capture all Class I ODS refrigerants in accordance with
the Clean Air Act Amendment of 1990.

Recycling

Make every practical effort to reclaim and segregate materials that have

the ability to be recycled. Segregate all reclaimed concrete from other

wastes and transport to the XKSC Landfill (L7-0071) on Schwartz Road.
Transport all unpainted concrete to DARCY. Transport all reclaimed scrap
metal, not being recycled by the Contractor outside KSC, to the RRMF with a

KSC Form 7-49. Turn these items and the KSC Form 7-29 into RRMF personnel
to ensure the proper disposition of the materials before leaving the
recycling area. For any other information regarding what materials can be
recycled or other general information regarding recycling policies at KSC,
contact NASA Environmental.

6

Disposal of Ozone Depleting Substance (ODS)

Class I and Class II ODS are defined in Section, 602(a) and (b), of The
Clean Air Act. Prevent discharge of Class I and Class II ODS to the
atmosphere. Place recovered ODS in cylinders meeting AHRI Guideline K
suitable for the type ODS (filled to no more than 80 percent capacity) and

provide appropriate labeling. Recovered ODS shall be turned over to the

Contracting Officer. Products, equipment and appliances containing ODS in
a sealed, self-contained system (e.g. residential refrigerators and window
air conditioners) shall be disposed of in accordance with 40 CFR 82.

3.3.6.1 Special Instructions

No more than one type of ODS is permitted in each container. A
warning/hazardous label shall be applied to the containers in accordance
with NASA KSC policy. All cylinders including but not limited to fire
extinguishers, spheres, or canisters containing an ODS shall have a tag
with the following information:
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a. Activity name and unit identification code
b. Activity point of contact and phone number
c. Type of ODS and pounds of ODS contained
d. Date of shipment
3.3.7 Unsalvageable and Non-Recyclable Material
Dispose of unsalvageable and non-recyclable noncombustible material in the
KSC Class III Landfill located on Schwartz Road in accordance with Section
01 57 20.00 10 ENVIRONMENTAL PROTECTION and the special conditions.
3.4 CLEANUP
Remove debris and rubbish from 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
'3.5.1 Regulation of Removed Materials
Dispose of debris, rubbish, scrap, and other nonsalvageable materials
resulting from removal operations with all applicable federal, state and
local regulations as contractually specified in the Waste Management Plan
and Section 01 57 20.00 10 ENVIRONMENTAL PROTECTION. Storage of removed
materials on the project site is prohibited, unless otherwise specified on
the drawings.

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 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 02 82 13.00 98

ASBESTOS ABATEMENT

PART 1 GENERAL

1.1 SUMMARY

This section specifies the asbestos abatement requirements and the
Contractor's applicable asbestos procedures, which include demolition or
salvage of structures where asbestos is present, removal or encapsulation
of materials containing asbestos, construction, alteration, repair,
maintenance, or renovation of structures, substrates, or portions thereof,
that contain asbestos, installation of products containing asbestos,
asbestos spill/emergency cleanup, transportation, disposal, storage,
containment of and housekeeping activities involving asbestos or products
containing asbestos, on the site or location at which construction
activities are performed.

Under OSHA, Asbestos Abatement work is categorized into four classes:
Class I Work: Activities involving the removal of Thermal System

Insulation (TSI) and surfacing Asbestos Containing Materials (ACM)
and Presumed Asbestos Containing Material (PACM).

Class II Work: Activities involving the removal of ACM that is
not TSI or surfacing material. This includes wallboard, floor
tile and sheeting, roofing, siding, shingles, and construction
mastics.

Class TII Work: Repair and Maintenance operations, where ACM,
including TSI and surfacing ACM and PACM, is likely to be
disturbed.

Class IV Work: Maintenance and custodial activities during which
employees contact but do not disturb ACM or PACM and activities to
clean up dust, waste, and debris from Class I,II, and III
activities.

Conduct abatement work in accordance with the Class I, II, III, or IV
Methods of Compliance as required by 29 CFR 1910,29 CFR 1926,

40 CFR 61-SUBPART M, 49 CFR 171, 49 CFR 172, FAC CHAPTER 62-257, and
FL-STAT 469. Submit all required training certifications prior to
commencement of work.

1.2 DEFINITIONS

FLAC - Florida Licensed Asbestos Consultant as defined within the
FL-STAT 469 ASBESTOS ABATEMENT.

IH - Kennedy Space Center Industrial Hygienist. This person can be either
a Government Civil Servant or an authorized Government Contractor. This
person is responsible for the oversight, approval of the abatement
procedures and the health, safety, and welfare of those who it effects.
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1.3 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.
COMPRESSED GAS ASSOCIATION (CGA)
CGA G-7.1 (2004) Commodity Specification for Air

FLORIDA ADMINISTRATIVE CODE (FAC)

FAC CHAPTER 62-257 Florida Administrative Code, Asbestos
Program

FLORIDA STATUTES (FL-STAT)
FL-STAT 469 Asbestos Abatement

JOHN F. KENNEDY SPACE CENTER (KSC)

KNPR 8500.1 KSC Environmental Requirements

KNPR 1840.19 KSC Industrial Hygiene Programs

KNPR 8715.3 KSC safety Practices Procedural
Requirements

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH 7400 (1994) Standard Test Method for Asbestos
and Other Fibers by PCM

NIOSH 94-113 (1994; 4th Ed) NIOSH Manual of Analytical
Methods

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

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for
Construction

40 CFR 61-SUBPART M National Emission Standard for Asbestos

. 40 CFR 763 Asbestos

49 CFR 171 General Information, Regulations, and
Definitions

49 CFR 172 Hazardous Materials Table, Special

Provisions, Hazardous Materials

Communications, Emergency Response

Information, and Training Requirements
1.4 DESCRIPTION OF WORK

Abate materials containing asbestos as indicated on the drawings in
accordance with NASA KSC policy.
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1.5 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Submit Work Schedule; G in accordance with the paragraph entitled,
"Worker Protection," of this section.

Notification of Demolition/Renovation; G
SD-02 Shop Drawings

Submit items in accordance with the paragraph entitled,
"ITmplementation Plan," of this section.

Coordination Drawings; G
Detailed Drawings; G
SD-06 Test Reports
Submit the following:
Initial Exposure Assessments in éccordance with 29 CFR 1926

Submit Air Monitoring Reports in accordance with paragraph
entitled, "Air Monitoring Report," of this section.

Maintain Work Site entry logs of all personnel entering and
leaving the regulated work area by the on-site competent person
indicating the date and time of entry and egress.

Maintain Daily Site Inspection Logs by the on-site competent
person indicating the date, time and results of the work area
daily site inspections.
Maintain Waste Inventory of all generated waste drums or
containers indicating the location and approximate quantity of
material in each container.

SD-07 Certificates

Submit the following certificates:

Asbestos Consultant's License from the State of Florida,
Department of Business and Professional Regulation (DBPR)

Asbestos Contractor's License; G or other Contractor license
approval from the State of Florida, Department of Business and
Professional Regulation (DBPR).

Training Certifications; G; and experience of Contractor's
"Competent Person", Supervisor, and workers.
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Proficiency Analytical Test Certification

SD-08 Manufacturer's Instructions
Submit Material Safety Data Sheets in accordance with the
paragraph entitled, "Licenses Permits, and Notices," of this
section.
Submit Implementation Plan; G as identified in paragraph entitled,
"Implementation Plan," prior to initial site set-ups or start of
work.

SD-11 Closeout Submittals
Within 10 days after the completion of work, submit to the
Contracting Officer a written summary and copies of the following
items:

Notification of Demolition/Renovation.

Waste Disposal Permit and all Disposal Shipping Manifests and
Tickets.

Daily site inspection logs and other OSHA compliance inspection
records.

Air Monitoring Reports conducted during the abatement.

Calibration Records; G for sampling equipment taken before and
after each air sample.

Entry logs and Waste Stream Inventory maintained during the
abatement task.

.6 LICENSES PERMITS, AND NOTICES

Ensure that the FLAC possesses a current license and comply with all
Federal, State and Local Regulations. Only those consultants who are
certified and licensed by DBPR are permitted to perform Asbestos Surveys or
abatement specifications and plans as per Florida Statute 469.

Contractor's possession of a current Asbestos Contractor's License is
mandatory, as well as securing all necessary licenses and permits
associated with asbestos removal, transportation, and disposal as may be
required by Federal, State, and local regulations. Only those Contractors
who are certified and licensed by the State of Florida DBPR will be
permitted to perform asbestos abatement activities at Kennedy Space Center.

A Waste Disposal Permit and all Disposal Shipping Manifests and Tickets are
to be obtained.

Submit the following certificates:

Certification of participation in a Proficiency Analytical Test (PAT)
program such as or equivalent to the American Industrial Hygiene
Association PAT or Asbestos Analytical Registry (AAR) accreditation
certificate and Interlab QA/QC Program participation for the
independent air monitoring agency selected by the Contractor before
starting work.
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Training Certifications and accreditation certificates for the
independent air monitoring agency's on-site personnel and a copy of
independent air monitoring agency's Quality Control Program.

Certification documents by the Contractor verifying that employees have
been provided current respirator fit test, training, and medical
examinations in compliance with 29 CFR 1926.

Material safety data sheets as required for materials to be used on the
specified project.

1.6.1 Notification

When applicable, submit Florida Department of Environmental Protection
(DEP) "Notice of Demolition or Asbestos Renovation" (DEP Form
62-257.900(1)) to DEP District Office. A copy of the notification is to be
provided to the Government as part of the Implementation Plan.

1.7 IMPLEMENTATION PLAN

Prepare and submit a detailed, written Implementation Plan created, signed
and sealed by a FLAC to the Government for approval, prior to the start of
work, that includes the following:

Coordination drawings including site specific drawings of proposed work
areas, clean room/change areas, mini-enclosures, shower, equipment room,
waste loading/staging areas, work areas, emergency egress, and areas to be
modified.

Detailed drawings for asbestos abatement systems consisting of fabrication
and assembly drawings for all parts of the work in sufficient detail to
enable the Government to check conformity with the requirements of the
contract documents.

A copy of the applicable DEP Notification of Demolition/Renovation (DEP
Form 62-257.900(1)).

Plan of Action, including proposed procedures to be used in complying with
the requirements of this specification, 29 CFR 1926,and other applicable
regulatory requirements, sequence of asbestos' abatement work, the
interfaces of trades involved in the performance of work, posting of
licenses, permits, etc., methods to be used to assure the safety of
visitors to the site, disposal plan including location of approved disposal
site, a detailed description of the methods employed to control pollution,
and a detailed work schedule. Expand upon the method for removal of ACM,
method of removal to prohibit visible emissions in the work area, and
packaging of removed debris.

Details of the decontamination areas and procedures, locations of staging
areas, and posting of warning signs to be used in the work area.

Sketch(s) or drawing(s) of complete contract area(s) showing the shower
room, clean room, drum staging area, and decontamination and containment
areas. Indicate designation of the "Competent Person" (CP), and Site
Supervisor.

Provide a written Air Monitoring Plan to be prepared under the direction of
and signed/stamped by a Certified Industrial Hygienist (C.I.H.)or FLAC
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specifying the air monitoring criteria and an action plan for
implementation by the Competent Person. Identify in the plan the Competent
Person to be on site at all times (unless otherwise authorized by the
Contracting Officer) during asbestos abatement operations. The FLAC or
his/her representative/competent person is responsible for ensuring
applicable regulatory compliance during all phases of the asbestos
abatement activities. The competent person has the authority to stop work
for unsafe conditions and for not adhering to applicable regulations.
Provide:a qualified back-up person in the event that the Competent Person
is absent from job site.

Provide certification that the Contractor, his staff, and abatement workers
(including Supervisors) have attended and successfully completed (an)
asbestos abatement course(s) including refresher courses as set forth in
FL-STAT 469 and in accordance with 29 CFR 1926 and 40 CFR 763.

Provide a Respiratory Protection Program in accordance with 29 CFR 1910
including training in the care, use, and maintenance of respirators and fit
test certification.

Provide a written description of respiratory equipment (name, type, model
number) and protective clothing provided to the abatement workers.

Provide documentation that all personnel assigned to the abatement project
have been examined annually by a physician. Submit the physician's written
opinion containing the results of the employee's medical examination in
compliance with 29 CFR 1926. Establish, maintain, and make readily
available for review all Work site entry logs.

Provide Procedures for enforcement of Personal Hygiene Practices.

Prepare and submit a Contingency Plan for emergencies including fire,
accident, respirator supplied air system failure, or any other event that
may require modification of the work area procedures. Include in the plan
specific procedures for decontamination and the need for medical attention
in the event of an emergency.

Submit any additional procedures (fall protection, confined space, etc.)
and policies that are in effect to ensure worker safety and environmental,
KNPR 8500.1 and KNPR 8715.3 requirements are met.

Submit the Implementation Plan to the Government for review and approval.
Commencement of work will not be permitted until the Implementation Plan is
given final approval.

1.8 ATR MONITORING REPORTS

Obtain the services of an independent Air Monitoring Agency accredited by
the American Industrial Hygiene Association (AIHA), for analysis of
airborne asbestos concentration levels. Provide a copy of the monitoring
agency's Quality Control Program to Contracting Officer prior to
commencement of the abatement activities. Ensure the individual performing
the on-site air monitoring meets the requirements as set forth in

FL-STAT 469 and 40 CFR 763, and performs sample collections in accordance
with the approved Air Monitoring Plan.

Perform all Air Monitoring under the direction of the FLAC using an

independent Air Monitoring Contractor, in compliance with Florida Statute
469 requirements.
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Calibrate pumps before and after each air sample and submit calibration
records to the Government.

Submit daily Air Monitoring Reports. Include in the Air Monitoring Report
the following information for each sample:

Sample identification, Sample location,

Employee Name, Social Secu;ity Number,

Description of task being monitored,

Exposure level results in (f/cc),

Monitoring instrument identification number,

Pre-calibration, post calibration, and average flow rate of each sample,
Sample date, start and stop times,

Type of protective devices worn (if any),

Project identification number, Facility number and name,

Sampling and Analytical Methods used,

Contact name and company, and name of individual performing the
sampling.

1.8.1 Air Sample Analytical Method

Airborne fiber sampling and analytical procedures are to be analyzed by
Phase Contrast Microscopy (PCM) in accordance with 29 CFR 1926 and
NIOSH 94-113 7400 method.

1.8.2 Air Ssampling Rate, Volumes and Frequency

Conduct daily monitoring utilizing sample rates, volumes and frequency in
accordance with 29 CFR 1826 and retain for final submittal at closeout.
The minimum number of samples or sample volumes may not be less than those
specified below:

Type of Sample Volume Minimum No. Samples Location
Prior to set-up 1200L 2 Regulated Area
(within 24 hrs)

Personal, During work 400L 2 Personal B.Z.
Area samples, Adjacent 1200L 2 Regulated Area

to work area.

Area samples at Negative 1200L 1 In area of outlets
Air Unit Exhaust.

NOTE: The Contractor shall perform air sampling outside the regulated work
area.
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1.9 WORKER PROTECTION

Perform Initial Exposure Assessments and Employee Exposure Monitoring in
accordance with 29 CFR 1926, part 1926.1101, with input and approval of the
FLAC.

Select and provide respiratory protection to employees and ensure they are
utilized in accordance with 29 CFR 1926.

Submit the Work schedule indicating the work days, hours, and the number of
workers per shift. Include a bar chart to identify the individual
milestones through to the completion of the project (i.e., number of days
to complete work site preparation, number of days to complete ACM removal,
etc.).

Submit the OSHA compliance inspection records as part of the closeout
documents.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
3.1 TEMPORARY UTILITIES AND SERVICES

The Government will make available at the work site, water at hose bibs and
120 Volt AC at receptacles for the Contractor's use. Provide water proof
safety lighting where necessary for safe, adequate illumination.

Ensure all electrical equipment to be used inside the work areas is powered
from an Underwriters Laboratory (UL) approved Ground Fault Circuit
Interrupter (GFCI). Do not exceed the manufacturers limits per GFCI. Make
all necessary connections and restore the site connections to their
original condition or better, prior to project completion.

Ensure all energized or pressurized systems inside the work area have been
locked out, tagged out or otherwise rendered safe.

Provide temporary water to control the generation of airborne dust, to
allow for area, personnel, and equipment decontamination, and to supply
decontamination unit needs. Also provide a backflow preventer at the
source.

Provide temporary sanitary drainage piping to the decontamination unit sump
and to the shower unit at a minimum slope of 2.0 percent, and temporary
drainage piping to waste water pump and existing drain in accordance with
local standards and as approved by the Contracting Officer. Collect used
shower water and filter with approved water filtration equipment to remove
asbestos contamination. Discharge only clean water to the sanitary system.

3.2 WORK AREA PREPARATION

During ACM rehoval, confine equipment and employees to the designated work
area(s) .

Unless otherwise directed by the Contracting Officer, the Contractor is to

establish and maintain a 25-foot access control barrier zone(s) around the
designated work area(s).
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3.2.1 Work Area(s)

Inform all other Contractors and personnel on the site of the abatement
work of the nature of the Contractor's work with ACM and/or PACM, of the
existence of and requirements pertaining to regulated areas, and the
measures taken to ensure that employees of such other. Contractor employers
are not exposed to asbestos in accordance with 29 CFR 1926.

Use industry controls and work practice methods in accordance with
29 CFR 1926. Ensure daily site inspection logs are posted at the jobsite
by the on-site competent person.

3.3 WASTE LOAD-OUT UNIT

Establish a waste load-out unit to provide for interim secure storage of
asbestos-contaminated items (drums, tools, equipment). Decontaminate all
equipment and waste containers prior to being taken out of the work
area(s) .

All asbestos-containing waste material is to be sealed in leak-tight
disposal containers or bags, or wrapped in polyethylene sheeting.
Thoroughly wet all waste within the disposal containerg. Maintain proper
labeling protocols for all running and final inventory of filled disposable
containers.

3.4 SIGNS AND MARKINGS

Post signs prior to commencing asbestos work as required in 29 CFR 1926.
Post signs at the perimeter of the asbestos work areas, along the route of
the temporary waste material holding (Drum Staging) area, and at all
entrances to asbestos work areas. Ensure signs are conspicuous and legible.

Post telephone numbers and locations of emergency services including, but
not limited to, fire, ambulance, doctor, and hospital, at the regulated
area.

Post one copy of all permits at the work site perimeter in a accessible
location outside the regulated area.

Post one copy of the Abatement Contractors current license at the work site
perimeter in a accessible location outside the regulated area.

Post hazard communication notification signs in accordance with KNPR 1840.19
requirements.

3.5 RESPIRATORY PROTECTION

Instruct and train each worker involved in asbestos abatement in proper
respirator use and care. Fit all respirators by approved qualitative or
quantitative test. Use respiratory protection appropriate for the fiber
level encountered in the Work Area and as specified herein, or as required
for other situations encountered.

3.5.1 Air Quality for Supplied Air Respiratory Systems
The Contractor is to provide air used for breathing in Type "C" supplied

air respiratory systems that meets or exceeds CGA G-7.1, standards for
Grade D air.
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3.6 REMOVAL OF ASBESTOS

Use industry controls and work practices for all operations in accordance
with 29 CFR 1926 Methods of Compliance for Class I, II, III, or IV asbesto
work. The FLAC or his/her representative are responsible for these :
practices. '

Ensure all Class I, II, III and IV work is supervised by an on site
Competent Person at all times that work is in progress.

Following removal of contaminated items and asbestos material, seal the
edges of adjacent surfaces, which were exposed when asbestos was removed,
with an asbestos bridging sealant/encapsulant.

3.7 DAILY HOUSEKEEPING

Maintain a clean work area in accordance with 29 CFR 1926. At the end of
each shift or prior to leaving the work site unattended prepare
contaminated waste for disposal by packaging the waste and removing it from
the work area.

3.8 CLEANING PROCEDURES

Clean the work area at the end of each day's abatement activities.
Designate a separate, secured area within the work area for storage of
debris until it can be properly disposed. Secure the work area after
termination of the work day. Clean all equipment by HEPA vacuuming and wet
wiping.

3.9 INSPECTION

Do not commence removal of asbestos materials prior to satisfactory
concurrence to proceed on the Asbestos Abatement Pre-Work Inspection
(checklist KSC Form 28-1230NS) .

3.9.1 Initial Inspection

The Contractor will conduct a walk-through of the work area prior to
beginning the abatement work to review existing conditions and ensure safe
and practical conditions for the work to be implemented. Any damage to
structures, surfaces, and equipment, which could be misconstrued as damage
resulting from work, is to be documented by the Contractor and immediately
submitted to the Contracting Officer.

Perform background sampling for work areas in accordance with 29 CFR 1926
prior to beginning the abatement work.

3.9.2 Daily Inspection

Maintain a work site entry log of all personnel who enter the regulated
work area. Through continuous surveillance and inspections of the
worksite, ensure the integrity of containment, proper function of the
negative pressure system, and posting of signs and labels. Also ensure,
through frequent inspections during each work shift, that appropriate work
practices are followed, appropriate protective clothing and equipment are
used, and worker decontamination procedures are being followed.

Provide updated copies of the Air Monitoring Reports, Daily Site Inspection
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Logs and Waste Stream Inventory to the Contracting Officer at the end of
each week of the abatement work.

NASA/Kennedy Space Center reserves the right to conduct periodic
inspections and air monitoring in the work area(s). If the work area is
unsafe as determined by the Government, the Contracting Officer will
require the Contractor to stop work until the unsafe conditions are
corrected.

3.9.3 Final Inspection

The thoroughness of asbestos removal is to be evaluated by visually
inspecting for residual asbestos material and accumulated dust followed by
air sampling. Evidence of residual asbestos or asbestos debris upon
completion of the work is not acceptable.

Upon completion of the work, conduct a thorough visual inspection of the
work area by the Abatement Contractor to ensure no residual asbestos
material, dust or debris remains. Document final inspections on the
Asbestos Abatement Clearance Inspection Checklist (KSC Form 28-1231NS).

If applicable, final aggressive air sampling is to be performed for each
NPE work area after completion of a satisfactory visual inspection. The
clearance criteria is 0.01 fibers per cubic centimeter (f/cc) of air as
determined by PCM. Satisfactory fiber counts from all final samples are to
be less than 0.01 f/cc. If any of the final air samples contain greater
than 0.01 f/cc, repeat the final cleaning operation and re-test the area
until satisfactory clearance levels are obtained.

In no case may fewer than two (2) final samples be collected for any area.

Ensure clearance air sample volumes meet the minimum volumes as indicated
for analysis by NIOSH 7400 method.

3.10 ASBESTOS WASTE AND CONTAMINATED MATERIALS
3.10.1 Removal of Asbestos Waste Materials

For purposes of this paragraph, asbestos waste materials are defined as
those materials which contain or have been contaminated by asbestos and are
not planned to be encapsulated and remain at the job site. They are
primarily removed asbestos, disposable clothing and safety equipment,
polyethylene sheeting, contaminated amended water, vacuum cleaner contents,
and filtration media.

Contain all asbestos waste material in two (2) 6 mil polyethylene disposal
bags, or two (2) 6 mil disposal bags and a sealed leak-tight container such
as, but not limited to, a steel or fiberboard drum. Pack the asbestos
waste material while still wet. Clean the external surface of the waste
containers by HEPA vacuuming and wet wiping before moving from the work
area. Protect the interior of truck or dumpster with two layers of
polyethylene sheeting.

3.10.1.1 Waste Inventory
Label and clearly mark all disposal containers, dumpsters, and trucks, in
accordance with 40 CFR 61-SUBPART M, 29 CFR 1910 of OSHA's Hazard

Communications Standard, and 49 CFR 171 and 49 CFR 172, Hazardous
Substances.
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Provide conspicuous, legible labels, affixed to plastic bags and drums
indicating the name of the waste generator and the location (facility name
and number) where the waste was generated.

For non-friable asbestos that will be disposed at the KSC/Schwartz Road
Landfill, provide a completed landfill disposal verification form (KSC Form
28-1064NS) send to Contracts Administration. NOTE: Regulated ACM is not
permitted for disposal at KSC/Schwartz Road Landfill.

Provide a Waste Shipment Record (WSR) to the Contracting Officer in
accordance with the instructions in 40 CFR 61-SUBPART M.

3.10.2 Work Area Disposal

After final inspection has been completed and the work area is released for
occupancy. Dispose of all plastic sheeting, tape, and any other trash and
debris, except for critical barriers, in sealable plastic bags, or in drums
and moved to the staging area. After final wet wipe of the work area and
satisfactory clearance air sampling, dismantle critical barriers and the
decontamination unit.

3.10.3 Decontamination Area And Support Area Disposal

Dismantle the decontamination area after the work area is released for
re-occupancy. Vacuum all surfaces of the decontamination unit before it is
disassembled.

3.11 WASTE TRANSPORTATION AND DISPOSAL

Transport and dispose of asbestos waste in full compliance with
40 CFR 61-SUBPART M, SUBPART A, 49 CFR 171 and 49 CFR 172.

3.12 ASBESTOS ABATEMENT NOTICE AND CHECKLIST

An Asbestos Abatement Pre-Work Inspection form (KSC Form 28-1230NS) and an
Asbestos Abatement Clearance Checklist (KSC Form 28-1231INS). Send copies
to the Contracting Officer upon satisfactory completion of the work.
Notify the Contracting Officer at least three days prior to the planned
commencement of work. Coordinate and schedule all Pre-Work and Clearance
Site inspections with the Contracting Officer. The completed forms are to
be used to establish approval of the containment, work practices and final
acceptance/re-occupancy of the work area(s).

3.13 FINAL ACCEPTANCE
The work will not be considered complete until the asbestos materials
identified herein have been abated, the areas cleaned, satisfactory
clearance air monitoring completed, all asbestos contaminated waste has
been properly disposed of, and all project close out documents have been
received and approved by the Contracting Officer.

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

REMOVAL/CONTROL AND DISPOSAL OF PAINT WITH LEAD

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the

extent referenced. The publications are referred to within the text by the

basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z88.2 {(1992) Respiratory Protection
U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)

HUD 6780 (1995; Errata Aug 1996;Rev Ch. 7 - 1997)
Guidelines for the Evaluation and Control
of Lead-Based Paint Hazards in Housing

JOHN F. KENNEDY SPACE CENTER (KSC)

KNPR 8500.1 KSC Environmental Requirements

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

29 CFR 1926.103 Respiratory Protection

29 CFR 1926.21 Safety Training and Education

29 CFR 1926.33 Access to Employee Exposure and Medical
Records

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

29 CFR 1926.59 Hazard Communication

29 CFR 1926.62 Lead

40 CFR 261 Identification and Listing of Hazardous
Waste

40 CFR 262 Standards Applicable to Generators of

Hazardous Waste

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

UNDERWRITERS LABORATORIES (UL)

UL 586 (2009) Standard for High-Efficiency
Particulate, Air Filter Units
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1.2 DEFINITIONS
1.2.1 Abatement

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

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

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

1.2.2 Action Level

Employee exposure, without regard to use of respirators, to an airborne
concentration of lead of 30 micrograms per cubic meter of air averaged over
an 8 hour period in a work environment.

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

1.2.5 Contaminated Room

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

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

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

1.2.8 Eight-Hour Time Weighted Average (TWA)
Airborne concentration of lead to which an employee is exposed, averaged

over an 8 hour workday as indicated in 29 CFR 1926.62.
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1.2.9 High Efficiency Particulate Air (HEPA) Filter Equipment

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

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

1.2.11 Lead-Based Paint (LBP)
Paint or other surface coating that contains lead.

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

1.2.13 Lead-Based Paint Hazard (LBP Hazard)

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

1.2.14 Paint with Lead (PWL)

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

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

1.2.16 Lead Permissible Exposure Limit (PEL)
Fifty micrograms per cubic meter of air as an 8 hour time weighted average
as determined by 29 CFR 1926.62. If an employee is exposed for more than

eight hours in a workday, the PEL shall be determined by the following
formula:

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

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

1.2.18 Physical Boundary
Area physically roped or partitioned off around an enclosed lead control
area to limit unauthorized entry of personnel. As used in this section,
"inside boundary" shall mean the same as "outside lead control area but
inside the physical boundary."
1.3 DESCRIPTION
1.3.1 Description of Work
Remove/control lead-based/paint with lead as indicated on the drawings.
Remove paint in accordance with this Section and recycle, handle, and/or
dispose of materials with lead paint in accordance with Federal and State
regulations, this Section, and Section 01 57 20.00 10 ENVIRONMENTAL
PROTECTION. If a painted surface has not been tested for lead paint,
assume lead is present. Sample and analyze the paint to determine if lead
is present.
1.3.2 Coordination with Other Work
The contractor shall coordinate with work being performed in adjacent
areas. Coordination procedures shall be explained in the Removal/Control
Plan and shall describe how the Contractor will prevent lead exposure to
other contractors and/or Government personnel performing work unrelated to
lead activities.
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. The following shall be submitted in accordance with Section
01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data
Vacuum Filters; G
Respirators; G
SD-06 Test Reports
sampling results; G
Occupational and Environmental Assessment Data Report; G
SD-07 Certificates

Qualifications of CP; G

Testing Laboratory qualifications; G
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Training Certification of workers and supervisors; G
Third Party Consultant Qualifications; G

lead-based paint/paint with lead removal/control plan including CP
approval (signature, date, and certification number); G

SD-11 Closeout Submittals

KSC Waste Management Contractor is responsible for disposal of all
hazardous, controlled, and universal wastes.

KSC Waste Management Internal Manifest; G
Certification of Medical Examinations

1.5 QUALITY ASSURANCE

1.5.1 Qualifications

1.5.1.1 Qualifications of CP

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

1.5.1.2 Training Certification

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

1.5.1.3 Testing Laboratory

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

1.5.1.4 Third Party Consultant Qualifications

Submit the name, address, and telephone number of the third party
consultant selected to perform the wipe sampling for determining
concentrations of lead in dust or soil sampling. Submit proper
documentation that the consultant is trained and certified as an inspector
technician or inspector/risk assessor by the USEPA authorized State (or
local) certification and accreditation program.
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1.5.2 Requirements
1.5.2.1 Competent Person (CP) Responsibilities
a. Verify training meets all federal, State, and local requirements.

b. Review and approve lead-based paint/paint with lead removal/control
plan for conformance to the applicable standards. Ensure work is
performed in strict accordance with specifications at all times.

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

d. Perform air and wipe sampling.

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

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

1.5.2.2 Lead-Based Paint/Paint with Lead Removal/Control Plan (LBP/PWL R/CP)

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

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

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

1.5.2.3 Occupational and Environmental Assessment Data Report

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

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

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

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

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

1.5.2.4 Medical Examinations

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

29 CFR 1826.62. Adequate records shall show that employees meet the medical
surveillance requirements of 29 CFR 1926.33, 29 CFR 1926.62, and

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

1.5.2.5 Training
Train each employee performing paint removal, disposal, and air sampling
operations prior to the time of initial job assignment and annually
thereafter, in accordance with 29 CFR 1926.21, 29 CFR 1926.62, and State
and local regulations where appropriate.
1.5.2.6 Respiratory Protection Program
a. Provide each employee required to wear a respirator a respirator fit
test at the time of initial fitting and at least annually thereafter as

required by 29 CFR 1926.62.

b. Establish and implement a respiratory protection program as required
by ANSI Z88.2, 29 CFR 1926.103, 29 CFR 1926.62, and 29 CFR 1926.55.

1.5.2.7 Hazard Communication Program

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

1.5.2.8 Waste Management

The Waste Management Plan shall be in accordance with Section 01 57 20.00 10
ENVIRONMENTAL PROTECTION.
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1.5.2.9 Environmental, Safety and Health Compliance

In addition to the detailed requirements of this specification, comply with
laws, ordinances, rules, and regulations of Federal, State, local
authorities, and KNPR 8500.1 regarding removing, handling, storing,
transporting, and disposing of lead waste materials. Comply with the
applicable requirements of the current issue of 29 CFR 1926.62. Submit
matters regarding interpretation of standards to the Contracting Officer
for resolution before starting work. Where specification requirements and
the referenced documents vary, the most stringent requirement shall apply.
The following Federal and State laws, ordinances, criteria, rules and
regulations regarding removing, handling, storing, transporting, and
disposing of lead-contaminated materials apply:

a. 40 CFR 745 (Subpart L)
b. 29 CFR 1926.62

Licensing and certification in the State of Florida is required.

1.5.3 Pre-Construction Conference
Along with the CP, meet with the Contracting Officer to discuss in detail
the waste management plan and the lead-based paint/paint with lead
removal/control plan, including work procedures and precautions for the
removal plan.

1.6 EQUIPMENT

1.6.1 Respirators
Furnish appropriate respirators approved by the National Institute for
Occupational Safety and Health (NIOSH), Department of Health and Human
Services, for use in atmospheres containing lead dust. Respirators shall
comply with the requirements of 29 CFR 1926.62.

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

1.6.3 Rental Equipment Notification
If rental equipment is to be used during lead-based paint handling and
disposal, notify the rental agency in writing concerning the intended use
of the equipment. Furnish a copy of the written notification to the
Contracting Officer.

1.6.4 Vacuum Filters

UL 586 labeled HEPA filters.

1.6.5 Equipment for Government Personnel
Furnish the Contracting Officer with two complete sets of personal

SECTION 02 82 33.13 20 Page 149



Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880
REVISION A

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

1.7 PROJECT/SITE CONDITIONS

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

PART 2 PRODUCTS
Section 01 35 26 GOVERNMENT SAFETY REQUIREMENTS.

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Protection

3.1.1.1 Notification

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

3.1.1.2 Boundary Requirements

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

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

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

3.1.1.4 Decontamination Facility

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

3.1.1.5 Eye Wash Station

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

3.1.1.6 Mechanical Ventilation System

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

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

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

d. Use locally exhausted, power actuated, paint removal tools.
3.1.1.7 Personnel Protection

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

3.2 ERECTION
3.2.1 Lead Control Area Requirements

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

3.3 APPLICATION
3.3.1 Work Procedures

Perform removal of lead-based paint in accordance with approved lead-based
paint/paint with lead removal/control plan. Use procedures and equipment
required to limit occupational and environmental exposure to lead when
lead-based paint is removed in accordance with 29 CFR 1926.62. Dispose of
removed paint chips and associated waste in compliance with Environmental
Protection Agency (EPA), State, and local requirements.

3.3.2 Lead-Based Paint Removal/Control/Deleading

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

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

3.3.2.1 Outdoor Paint Removal

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

3.3.3 Personnel Exiting Procedures

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

a. Vacuum themselves off.

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

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

3.4 FIELD QUALITY CONTROL
3.4.1 Tests
3.4.1.1 Air and Wipe Sampling

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

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

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

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

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

e. Collect surface wipe samples at a location no greater than 10 feet

outside the lead control area at a frequency of once per day while lead
removal work is conducted. Surface wipe results shall meet criteria in

paragraph "Clearance Certification."

3.4.1.2 Air Sampling During Paint Removal Work

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

.4.1.3 Sampling After Paint Removal/Control

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

.4.1.4 Testing of Removed Paint and Used Abrasive

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

.5 CLEANING AND DISPOSAL

.8.1 Cleanup

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

.5.1.1 Clearance Certification

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

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

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

3.5.2 Disposal

a. Collect lead-contaminated waste, scrap, debris, bags, containers,
equipment, and lead-contaminated clothing that may produce airborne
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concentrations of lead particles. Label the containers in accordance with
29 CFR 1926.62 and 40 CFR 262. Dispose of lead-contaminated waste material
in accordance with Section 01 57 20.00 10 ENVIRONMENTAL PROTECTION
paragraph "Materials Management and Waste Disposal", and NASA KSC policy.

b. The result of each waste characterization (TCLP for RCRA materials) will
dictate disposal requirements.

3.5.2.1 Disposal Documentation
In accordance with NASA KSC policy, provide all KSC Waste Management
internal manifest copies upon completion of the project to the Contracting

Officer.

-- End of Section --
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SECTION 03 30 00

CAST-IN-PLACE CONCRETE

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.

ACI INTERNATIONAL (ACI)

ACI/MCP-1 (2010) Manual of Concrete Practice Part 1
ACI/MCP-2 (2010) Manual of Concrete Practice Part 2
ACI/MCP-3 (2010) Manual of Concrete Practice Part 3
ACI/MCP-4 (2010) Manual of Concrete Practice Part 4

AASHTO

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

M 322M/M 322 (2007) Standard Specification for
Rail-Steel and Axle-Steel Deformed Bars
for Concrete Reinforcement

ASTM INTERNATIONAL (ASTM)

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

496/A 496M (2007) Standard Specification for Steel
Wire, Deformed, for Concrete Reinforcement

497/A 497M (2007) Standard Specification for Steel
Welded Wire Reinforcement, Deformed, for
Concrete

615/A 615M (2009b) Standard Specification for
Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

82/A 82M (2007) Standard Specification for Steel
Wire, Plain, for Concrete Reinforcement

996/A 996M (2009b) Standard Specification for
Rail-Steel and Axle-Steel Deformed Bars
for Concrete Reinforcement

1107/C 1107M (2008) Standard Specification for Packaged

Dry, Hydraulic-Cement Grout (Nonshrink)
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ASTM C 143/C 143M

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

150/C 150M

156

171

172
173/C 173M
192/C 192M
231

260

309

31/C 31M
311

33/C 33M
39/C 39M
42/C 42M
494/C 494M
618

REVISION A

(2009) Standard Test Method for Slump of
Hydraulic-Cement Concrete

(2009) Standard Specification for Portland
Cement

(2009a) Standard Test Method for Water
Retention by Concrete Curing Materials

(2007) Standard Specification for Sheet
Materials for Curing Concrete

(2008) Standard Practice for Sampling
Freshly Mixed Concrete

{2009) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Volumetric Method

(2007) Standard Practice for Making and
Curing Concrete Test Specimens in the
Laboratory

(2009a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

(2006) Standard Specification for
Air-Entraining Admixtures for Concrete

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

(2009) Standard Practice for Making and
Curing Concrete Test Specimens in the Field

(2007) Sampling and Testing Fly Ash or
Natural Pozzolans for Use as a Mineral
Admixture in Portland-Cement Concrete

(2008) Standard Specification for Concrete
Aggregates

(2009a) Standard Test Method for
Compressive Strength of Cylindrical
Concrete Specimens

(2004) Standard Test Method for Obtaining
and Testing Drilled Cores and Sawed Beams
of Concrete

(2008a) Standard Specification for
Chemical Admixtures for Concrete

(2008a) Standard Specification for Coal
Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete
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ASTM C 881/C 881M (2002) Standard Specification for
Epoxy-Resin-Base Bonding Systems for
Concrete
920 (2008) Standard Specification for

ASTM

ASTM

ASTM
ASTM

ASTM

ASTM

ASTM

ASTM
ASTM
ASTM
ASTM
ASTM

ASTM

Elastomeric Joint Sealants

932 (2006) Standard Specification for
Surface-Applied Bonding Compounds for
Exterior Plastering

94/C 94M (2010a) Standard Specification for
Ready-Mixed Concrete

989 (2009a) Standard Specification for Slag
Cement for Use in Concrete and Mortars

990 (2009) Standard Specification for Joints
for Concrete Pipe, Manholes and Precast
Box Sections Using Preformed Flexible
Joint Sealants

1557 (2009) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN-m/m3)

1751 (2004; R 2008) Standard Specification for
Preformed Expansion Joint Filler for
Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

1752 (2004a; R 2008) Standard Specification for
Preformed Sponge Rubber Cork and Recycled
PVC Expansion

4397 (2009) Standard Specification for
Polyethylene Sheeting for Construction,
Industrial, and Agricultural Applications

5759 (1995; R 2005) Characterization of Coal
Fly Ash and Clean Coal Combustion Fly Ash
for Potential Uses

6690 (2007) Standard Specification for Joint
and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

1155 (1996; R 2008) Standard Test Method for
Determining Floor Flatness and Floor
Levelness Numbers

329 ' (2009) Standard Specification for Agencies

Engaged in the Testing and/or Inspection
of Materials Used in Construction
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CONCRETE REINFORCING STEEL INSTITUTE (CRSI)
CRSI 10MSP (2001; 27Ed) Manual of Standard Practice
U.S. GENERAL SERVICES ADMINISTRATION (GSA)
FS MMM-A-001993 . (1978) Adhesive, Epoxy, Flexible, Filled

(For Binding, Sealing, and Grouting)

DEFINITIONS

"Cementitious material" as used herein must include all portland
cement, pozzolan, fly ash, ground granulated blast-furnace slag, and
silica fume.

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

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

"Workability (or consistence)" is the ability of a fresh (plastic)

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

1.

SUBMITTALS

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

SD-02 Shop Drawings
Reinforcing Steel; G
Reproductions of contract drawings are unacceptable.
SD-03 Product Data

Joint sealants
Epoxy Bonding Compound

Submit manufacturer's product data, indicating VOC content.
Manufacturer's catalog data for the following items must include
printed instructions for admixtures, bonding agents, epoxy-resin
adhesive binders.

Waterstops

Submit documentation indicating type of biobased material in
product and biobased content.

SD-05 Design Data
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Concrete mix design; G

Thirty days minimum prior to concrete placement, submit a mix
design for each strength and type of concrete. Submit a complete
list of materials including type; brand; source and amount of
cement, fly ash, pozzodlans, ground slag, and admixtures; and
applicable reference specifications.

SD-06 Test Reports
Compressive strength tests
Air Content
Slump
Air Entrainment
1.4 MODIFICATION OF REFERENCES

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

1.5 DELIVERY, STORAGE, AND HANDLING

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded
items, and chamfer strips are in place and ready for concrete placement.
Protect materials from contaminants such as grease, oil, and dirt. Ensure
materials can be accurately identified after bundles are broken and tags
removed. Do not store concrete curing compounds or sealers with materials
that have a high capacity to adsorb volatile organic compound (VOC)
emissions. Do not store concrete curing compounds or sealers in occupied
spaces.

1.5.1 Reinforcement
Store reinforcement of different sizes and shapes in separate piles or
racks raised above the ground. Protect from contaminants such as grease,
oil, and dirt. Ensure bar sizes can be accurately identified after bundles
are broken and tags removed.

1.6 QUALITY ASSURANCE

1.6.1 Drawings

1.6.1.1 Reinforcing Steel
ACI/MCP-4. Indicate bending diagrams, assembly diagrams, splicing and laps
of bars, shapes, dimensions, and details of bar reinforcing, accessories,

and concrete cover. Do not scale dimensions from structural drawings to
determine lengths of reinforcing bars.
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.6.2 Test Reports

6.2.1 Concrete Mix Design

Submit copies of laboratory test reports showing that the mix has been
successfully tested to produce concrete with the properties specified and
that mix must be suitable for the job conditions. Include mill test and
all other test for cement, aggregates, and admixtures in the laboratory
test reports.

1.7 QUALIFICATIONS FOR CONCRETE TESTING SERVICE

Perform concrete testing by an approved laboratory and inspection service
experienced in sampling and testing concrete. Testing agency must meet the
requirements of ASTM E 329.

PART 2 PRODUCTS

2

2

.1 CONCRETE

1.1 Contractor-Furnished Mix Design

ACI/MCP-1, ACI/MCP-2, and ACI/MCP-3 except as otherwise specified.
Indicate the compressive strength (f'c) of the concrete for each portion of
the structure(s) and as specified below.

fre ASTM C 33/C 33M Maximum

(Min. 28- Maximum Range Water-

Day Comp. Nominal of Cement Air

, Strength) Aggregate Slump Ratio Entr.
Location (psi) (Size No.) (inches) (by weight) {(percent)

Concrete
exposed
to weather 4000 57 1 to 4 0.45 6

.1.1.1 Mix Proportions for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing
requirements for various classes and types of concrete specified are the
responsibility of the Contractor. Base mixture proportions on compressive
strength as determined by test specimens fabricated in accordance with
ASTM C 192/C 192M and tested in accordance with ASTM C 39/C 39M. Samples
of all materials used in mixture proportioning studies must be
representative of those proposed for use in the project and must be
accompanied by the manufacturer's or producer's test report indicating
compliance with these specifications. Base trial mixtures having
proportions, consistencies, and air content suitable for the work on
methodology described in ACI/MCP-1. 1In the trial mixture, use at least
three different water-cement ratios for each type of mixture, which must
produce a range of strength encompassing those required for each class and
type of concrete required on the project. The maximum water-cement ratio
required must be based on equivalent water-cement ratio calculations as
determined by the conversion from the weight ratio of water to cement plus
pozzolan, silica fume, and ground granulated blast-furnace slag by weight
equivalency method. Design laboratory trial mixture for maximum permitted
slump and air content. Each combination of material proposed for use must
have separate trial mixture, except for accelerator or retarder use can be
provided without separate trial mixture. Report the temperature of
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concrete in each trial batch. For each water-cement ratio, at least three
test cylinders for each test age must be made and cured in accordance with
ASTM C 192/C 192M and tested in accordance with ASTM C 39/C 39M for 7 and
28 days. From these results, plot a curve showing the relationship between
water-cement ratio and strength for each set of trial mix studies. In
addition, plot a curve showing the relationship between 7 and 28 day
strengths.

.1.1.2 Required Average Strength of Mix Design

The selected mixture must produce an average compressive strength exceeding
the specified strength by the amount indicated in ACI/MCP-2. When a
concrete production facility has a record of at least 15 consecutive tests,
the standard deviation must be calculated and the required average
compressive strength must be determined in accordance with ACI/MCP-2. When
a concrete production facility does not have a suitable record of tests to
establish a standard deviation, the required average strength must follow
ACI/MCP-2 requirements.

1.2 Ready-Mix Concrete

Provide concrete that meets the requirements of ASTM C 94/C 94M.

.1.3 Concrete Curing Materials

.1.3.1 Moisture-Retaining Cover

Provide waterproof paper cover for curing concrete conforming to ASTM C 171,
regular or white, or polyethylene sheeting conforming to ASTM C 171, or
polyethylene-coated burlap consisting of a laminate of burlap and a white
opaque polyethylene film permanently bonded to the burlap; burlap must
conform to ASTM C 171, Class 3, and polyethylene film must conform to

ASTM C 171. When tested for water retention in accordance with ASTM C 156,
weight of water lost 72 hours after application of moisture retaining
covering material must not exceed 0.039 gram per square centimeter of the
mortar specimen surface.

.1.3.2 Membrane-Forming Curing Compound

Provide liquid type compound conforming to ASTM C 309, Type 1, clear, Type
1D with fugitive dye for interior work and Type 2, white, pigmented for
exterior work.

.2 MATERIALS

2.1 Cement

ASTM C 150/C 150M, Type I or II blended cement except as modified herein.
Provide blended cement that consists of a mixture of ASTM C 150/C 150M,
Type II, cement and one of the following materials: ASTM C 618 pozzolan or
fly ash, ASTM C 989 ground granulated blast-furnace slag. For portland
cement manufactured in a kiln fueled by hazardous waste, maintain a record
of source for each batch. Supplier must certify that no hazardous waste is
used in the fuel mix or raw materials. Supplier must certify that the
hazardous waste is neutralized by the manufacturing process and that no
additional pollutants are discharged. For exposed concrete, use one
manufacturer for each type of cement, ground slag, fly ash, and pozzolan.
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2.2.1.1 Fly Ash and Pozzolan

ASTM C 618, Type N, F, or C, except that the maximum allowable loss on
ignition must be 6 percent for Types N and F. Add with cement. Fly ash
content must be a minimum of 15 percent by weight of cementitious material,
provided the fly ash does not reduce the amount of cement in the concrete
mix below the minimum requirements of local building codes. Where the use
of fly ash cannot meet the minimum level, provide the maximum amount of fly
ash permittable that meets the code requirements for cement content.

Report the chemical analysis of the fly ash in accordance with ASTM C 311.
Evaluate and classify fly ash in accordance with ASTM D 5759.

High contents of supplementary cementitious materials can have some
detrimental effects on the concrete properties, such as slowing excessively
the strength gain rate, and delaying and increasing the difficulty of
finishing. The recommended maximum content (by weight of the total
cementitious material) for these materials are:

1. For ground granulated blast-furnace (GGBF) slag: 50 percent

2. For fly ash or natural pozzolan: 40 percent (25 percent in cold
climates)

3. For silica fume: 10 percent
2.2.1.2 Portland Cement

Provide cement that conforms to ASTM C 150/C 150M, Type I, IA, II, or IIA.
Use one brand and type of cement for formed concrete having exposed-to-view
finished surfaces.

2.2.2 Water

Minimize the amount of water in the mix. The amount of water must not
exceed 45 percent by weight of cementitious materials (cement plus
pozzolans), and in general, improve workability by adjusting the grading
rather than by adding water. Water must be fresh, clean, and free from
injurious amounts of oils, acids, alkalis, salts, organic materials, or
other substances deleterious to concrete.

2.2.3 Aggregates
ASTM C 33/C 33M, except as modified herein. Furnish aggregates for exposed
concrete surfaces from one source. Provide aggregates that do not contain
any substance which may be deleteriously reactive with the alkalies in the
cement .

2.2.4 Nonshrink Grout
ASTM C 1107/C 1107M.

2.2.5 Admixtures
ASTM C 494/C 494M: Type A, water reducing; Type B, retarding; Type C,
accelerating; Type D, water-reducing and retarding; and Type E,

water-reducing and accelerating admixture. Do not use calcium chloride
admixtures. '
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2.2.5.1 High Range Water Reducer (HRWR) (Superplasticizers)
ASTM C 494/C 494M, Type F.
2.2.5.2 Pozzolan

Provide fly ash or other pozzolans used as admixtures that conform to
. ASTM C 618.

2.2.6 Vapor Barrier
ASTM D 4397 polyethylene sheeting, minimum thickness indicated in drawings.
2.2.7 Materials for Curing Concrete

Consider agents that are not toxic and emit low or no Volatile Organic
Compounds (VOC) . :

2.2.7.1 Liquid Membrane-Forming Compound

ASTM C 309, white-pigmented, Type 2, Class B.
2.2.8 Expansion/Contraction Joint Filler

ASTM D 1751. Material must be 1/2 inch thick, unless otherwise indicated.
2.2.8.1 Preformed Joint Filler Strips

Provide nonextruding and resilient bituminous type filler strips conforming
to ASTM D 1751. -

2.2.9 Joint Sealants
Use concrete penetrating sealers with a low VOC content.
2.2.9.1 Horizontal Surfaces, 3 Percent Slope, Maximum
ASTM D 6690 or ASTM C 920, Type M, Class 25, Use T.
2.2.9.2 Vertical Surfaces Greater Than 3 Percent Slope
ASTM C 920, Type M, Grade NS, Class 25, Use T.
2.2.9.3 Waterstops
Provide waterstops made of rubber and that conform to ASTM D 1752 or
provide waterstops made of polyvinylchloride (PVC) and that conform to
ASTM C 990.
2.2.9.4 Joint Sealant Compound
Provide hot-poured, elastic type compound conforming to ASTM D 6690.
2.2.10 Epoxy Bonding Compound
ASTM C 881/C 881M. Provide Type I for bonding hardened concrete to
hardened concrete; Type II for bonding freshly mixed concrete to hardened

concrete; and Type III as a binder in epoxy mortar or concrete, or for use
in bonding skid-resistant materials to hardened concrete. Provide Grade 1
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or 2 for horizontal surfaces and Grade 3 for vertical surfaces. Provide
Class A if placement temperature is below 40 degrees F; Class B if
placement temperature is between 40 and 60 degrees F; or Class C if
placement temperature is above 60 degrees F.

2.2.11 Biodegradable Form Release Agent
Provide form release agent that is colorless, biodegradable, and with a low
VOC content. A minimum of 85 percent of the total product must be biobased
material. Provide product that does not bond with, stain, or adversely
affect concrete surfaces and does not impair subsequent treatments of
concrete surfaces. Provide form release agent that does not contain diesel
fuel, petroleum-based lubricating oils, waxes, or kerosene.

2.3 REINFORCEMENT

2.3.1 Reinforcing Bars
ACI/MCP-2 unless otherwise specified. Use deformed steel.
ASTM A 615/A 615M and AASHTO M 322M/M 322 with the bars marked A, S, W,
Grade 60; or ASTM A 996/A 996M with the bars marked R, Grade 60, or marked
A, Grade 60.

2.3.2 Wire
ASTM A 82/A 82M or ASTM A 496/A 496M.

2.3.2.1 Welded Wire Fabric

ASTM A 185/A 185M or ASTM A 497/A 497M. Provide flat sheets of welded wire
fabric for slabs and toppings.

2.3.3 Reinforcing Bar Supports
Provide bar ties and supports of coated or non corrodible material.

2.3.4 Supports for Reinforcement
Supports include bolsters, chairs, spacers, and other devices necessary for
proper spacing, supporting, and fastening reinforcing bars and wire fabric

in place.

Provide wire bar type supports conforming to ACI/MCP-3, ACI/MCP-4 and
CRSI 10MSP.

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

2.4 BONDING MATERIALS

2.4.1 Concrete Bonding Agent
Provide aqueous-phase, film-forming, nonoxidizing, freeze and
thaw-resistant compound agent suitable for brush or spray application
conforming to ASTM C 932.

2.4.2 Epoxy-Resin Adhesive Binder

Provide two-component, epoxy-polysulfide polymer type binder with an
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amine-type curing-agent conforming to FS MMM-A-001993, Type I or
ASTM C 881/C 881M.

2.5 CLASSIFICATION AND QUALITY OF CONCRETE
2.5.1 Concrete Classes and Usage

Provide concrete classes, compressive strength, requirements for air
entrainment, and usage as follows:

MIN. 28-DAY

COMPRESSIVE
STRENGTH REQUIREMENT
CONCRETE POUNDS PER FOR AIR
CLASS SQ. IN. ENTRAINMENT USAGE
3A 3,000 Air- For foundation
entrained
4A 4,000 Air- For structural concrete
entrained work exposed to

freezing and thawing,
unless otherwise
indicated or specified,
such as exterior
columns and spandrels

2.5.2 Limits for Concrete Proportions

Provide limits for maximum water/cement ratio and minimum cement content
for each concrete class as follows:

MIN. CEMENT FOR 3- TO
CONCRETE MAX. WATER/CEMENT RATIO 4-INCH SLUMP, (NO. OF 94-

CLASS BY WEIGHT POUND SACKS) PER CU. YD.
3A 0.45 6.0
4A 0.46 6.0

* Weight of water to weight of cement in pounds in one cubic yard of
concrete

2.5.3 Maximum Size of Aggregate

Size of aggregate, designated by the sieve size on which maximum amount of
retained coarse aggregate is 5 to 10 percent by weight, must be as follows:

MAXIMUM ASTM C 33/C 33M

SIZE OF SIZE

AGGREGATE NUMBER TYPE OF CONSTRUCTION
3/4 inch 67 Reinforced walls, columns,

girders, beams, and other
formed sections having a
dimension between forms of not
less than 6 inches and clear
distance between reinforcing
bars or reinforcing bar and
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MAXTMUM ASTM C 33/C 33M
SIZE OF SIZE
AGGREGATE NUMBER TYPE OF CONSTRUCTION
face of form of not less than
1 inch
3/4 inch 67 Monolithic concrete slabs and

other flatwork having a depth
of not less than 2-1/2 inches
and a clear distance between
reinforcing bars of not less
than 1 inch

1/2 inch 7 Concrete joist construction,
beams, reinforced walls, and
other formed work having a
clear distance between
reinforcing bars and face of
form of less than 1 inch

Maximum size of aggregate may be that required for most critical type of
construction using that concrete class.

2.5.4 Slump

Provide slump for concrete at time and in location of placement as follows:

TYPE QOF CONSTRUCTION SLUMP
Columns, beams, Not less than 1 inch nor more
reinforced walls, than 4 inches

monolithic slabs
2.5.5 Total Air Content

Air content of exposed concrete and interior concrete must be in accordance
with ASTM C 260 and/or as follows:

LIMITS REQUIREMENT

CONCRETE FOR AIR MAXIMUM SIZE TOTAL AIR CONTENT
EXPOSURE ENTRAINMENT OF AGGREGATE BY VOLUME

Exposed to Air- 1-1/2 or 4 to 6 percent
freezing entrained 2 inches

and thawing 3/4 inch 5 to 7 pexcent

or subjected

to hydraulic 1/2 or 6 to 8.5 percent
pressure 3/8 inch

Provide concrete exposed to freezing and thawing or subjected to hydraulic
pressure that is air-entrained by addition of approved air-entraining
admixture to concrete mix.

PART 3 EXECUTION

3.1 EXAMINATION

Do not begin installation until substrates have been properly constructed;
verify that substrates are plumb and true.
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If substrate preparation is the responsibility of another installer, notify
AContracting Officer of unsatisfactory preparation before processing.

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

3.2 PREPARATION

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

3.2.1 General

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

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

3.2.2 Subgrade Under Foundations and Footings

When subgrade material is semiporous and dry, sprinkle subgrade surface
with water as required to eliminate suction at the time concrete is
deposited. When subgrade material is porous, seal subgrade surface by
covering surface with specified water barrier subgrade cover; this may also
be used over semiporous, dry subgrade material instead of water sprinkling.

3.2.3 Subgrade Under Slabs on Ground

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

Previously constructed subgrade or £ill must be cleaned of foreign
materials and inspected by the Contractor for adequate compaction and
surface tolerances as specified.

Actual density of top 12 inches of subgrade soil material-in-place must not
be less than the following percentages of maximum density of same soil
material compacted at optimum moisture content in accordance with

ASTM D 1557.

SOIL MATERIAL PERCENT MAXIMUM DENSITY
Drainage £fill 100
Cohesionless soil material 100
Cohesive soil material 95

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

Finished surface of subgrade or f£ill under exterior slabs on ground must
not be more than 0.02-foot above or 0.10-foot below elevation indicated.
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Prepare subgrade or f£ill surface under exterior slabs on ground as
specified for subgrade under foundations and footings.

3.2.4 Formwork

Complete and approve formwork. Remove debris and foreign material from
interior of forms before start of concrete placing.

3.2.5 Edge Forms and Screed Strips for Slabs

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

3.2.6 Reinforcement and Other Embedded Items

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

3.3 FORMS

ACI/MCP-2. Provide forms, shoring, and scaffolding for concrete
placement. Set forms mortar-tight and true to line and grade. Chamfer
above grade exposed joints, edges, and external corners of concrete 0.75
inch unless otherwise indicated. Provide formwork with clean-out openings
to permit inspection and removal of debris. Forms submerged in water must
be watertight.

3.3.1 General

Construct forms to conform, within the tolerances specified, to shapes
dimensions, lines, elevations, and positions of cast-in-place concrete
members as indicated. Forms must be supported, braced, and maintained
sufficiently rigid to prevent deformation under load.

3.3.2 Design and Construction of Formwork

Provide formwork design and construction that conforms to ACI/MCP-2,
Chapter 4.

Provide forms that are tight to prevent leakage of cement paste during
concrete placing.

Support form facing materials by structural members spaced close to prevent
deflection of form facing material. Fit forms placed in successive units
for continuous surfaces to accurate alignment to ensure a smooth completed
surface within the tolerances specified. Where necessary to maintain the
tolerances specified, such as long spans where immediate supports are not
possible, camber formwork for anticipated deflections in formwork due to
weight and pressure of fresh concrete and to construction loads.

Chamfer exposed joints, edges, and external corners a minimum of 3/4 inch
by moldings placed in corners of column, beam, and wall forms.

Provide shores and struts with a positive means of adjustment capable of
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taking up formwork settlement during concrete placing operations. Obtain
adjustment with wedges or jacks or a combination thereof. When adequate
foundations for shores and struts cannot be secured, provide trussed
supports.

Provide temporary openings in wall forms, column forms, and at other points
where necessary to permit inspection and to facilitate cleaning.

Provide forms that are readily removable without impact, shock, or damage
to concrete.

3.3.3 Coating

Before concrete placement, coat the contact surfaces of forms with a
nonstaining mineral oil, nonstaining form coating compound, or two coats of
nitrocellulose lacquer. Do not use mineral oil on forms for surfaces to
which adhesive, paint, or other finish material is to be applied.

3.3.4 Reshoring

Reshore concrete elements where forms are removed prior to the specified
time period. Do not permit elements to deflect or accept loads during form
stripping or reshoring. Forms on columns, walls, or other load-bearing
members may be stripped after 2 days if loads are not applied to the
members. After forms are removed, reshore slabs and beams over 10 feet in
span and cantilevers over 4 feet for the remainder of the specified time
period in accordance with paragraph entitled "Removal of Forms." Perform
reshoring operations to prevent subjecting concrete members to overloads,
eccentric loading, or reverse bending. Provide reshoring elements with the
same load-carrying capabilities as original shoring and spaced similar to
original shoring. Firmly secure and brace reshoring elements to provide
solid bearing and support.

3.3.5 Reuse

Reuse forms providing the structural integrity of concrete and the
aesthetics of exposed concrete are not compromised.

3.3.6 Forms for Standard Rough Form Finish

Give rough form finish concrete formed surfaces that are to be concealed by
other construction, unless otherwise specified.

Form facing material for standard rough form finish must be the specified
concrete form plywood or other approved form facing material that produces
concrete surfaces equivalent in smoothness and appearance to that produced
by new concrete form plywood panels.

For concrete surfaces exposed only to the ground, undressed, square-edge,
l1-inch nominal thickness lumber may be used. Provide horizontal joints
that are level and vertical joints that are plumb.

3.3.7 Forms for Standard Smooth Form Finish
Give smooth form finish concrete formed surfaces that are to be exposed to
view or that are to be covered with coating material applied directly to

concrete or with covering material bonded to concrete, such as
waterproofing, dampproofing, painting, or other similar coating system.
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Form facing material for standard smooth finish must be the specified
overlaid concrete form plywood or other approved form facing material that
is nonreactive with concrete and that produce concrete surfaces equivalent
in smoothness and appearance to that produced by new overlaid concrete form
plywood panels.

Maximum deflection of form facing material between supports and maximum
deflection of form supports such as studs and wales must not exceed 0.0025
times the span.

Provide arrangement of form facing sheets that are orderly and symmetrical,
and sheets that are in sizes as large as practical.

Arrange panels to make a symmetrical pattern of joints. Horizontal and
vertical joints must be solidly backed and butted tight to prevent leakage
and fins.

3.3.8 Form Ties

Provide ties that are factory fabricated metal, adjustable in length,
removable or snap-off type that do allow form deflection or do not spall
concrete upon removal. Portion of form ties remaining within concrete
after removal of exterior parts must be at least 1-1/2 inches back from
concrete surface. Provide form ties that are free of devices that leave a
hole larger than 7/8 inch or less than 1/2 inch in diameter in concrete
surface. Form ties fabricated at the project site or wire ties of any type
are not acceptable.

3.3.9 Tolerances for Form Construction

Construct formwork to ensure that after removal of forms and prior to
patching and finishing of formed surfaces, provide concrete surfaces in
accordance with tolerances specified in ACI/MCP-1 and ACI/MCP-2.

3.3.10 Removal of Forms and Supports

After placing concrete, forms must remain in place for the time periods
specified in ACI/MCP-4. Do not remove forms and shores (except those used
for slabs on grade and slip forms) until the Contracting Officer determines
that the concrete has gained sufficient strength to support its weight and
superimposed loads. Base such determination on compliance with one of the
following:

a. The plans and specifications stipulate conditions for removal of forms
and shores, and such conditions have been followed, or

b. The concrete has been properly tested with an appropriate ASTM standard
test method designed to indicate the concrete compressive strength, and
the test results indicate that the concrete has gained sufficient
strength to support its weight and superimposed loads.

Prevent concrete damage during form removal. Clean all forms immediately
after removal.

3.3.10.1 Special Requirements for Reduced Time Period
Forms may be removed earlier than specified if ASTM C 39/C 39M test results

of field-cured samples from a representative portion of the structure
indicate that the concrete has reached a minimum of 85 percent of the
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design strength.

.4 WATERSTOP SPLICES

Fusion weld in the field.

.5 FORMED SURFACES

.5.1 Preparation of Form Surfaces

Coat contact surfaces of forms with form-coating compound before
reinforcement is placed. Provide a commercial formulation form-coating
compound that does not bond with, stain, nor adversely affect concrete
surfaces and impair subsequent treatment of concrete surfaces that entails
bonding or adhesion nor impede wetting of surfaces to be cured with water
or curing compounds. Do not allow excess form-coating compound to stand in
puddles in the forms nor to come in contact with concrete against which
fresh concrete is placed. Make thinning of form-coating compound with
thinning agent of the type, in the amount, and under the conditions
recommended by form-coating compound manufacturer's printed or written
directions.

.5.2 Tolerances

ACI/MCP-4 and as indicated.

.5.3 As-Cast Form

Provide form facing material producing a smooth, hard, uniform texture on
the concrete. Arrange facing material in an orderly and symmetrical manner
and keep seams to a practical minimum. Support forms as necessary to meet
required tolerances. Do not use material with raised grain, torn surfaces,
worn edges, patches, dents, or other defects which can impair the texture
of the concrete surface.

.6 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI/MCP-2. Provide bars, wire fabric, wire ties, supports, and other
devices necessary to install and secure reinforcement. Reinforcement must
not have rust, scale, oil, grease, clay, or foreign substances that would
reduce the bond. Rusting of reinforcement is a basis of rejection if the
effective cross-sectional area or the nominal weight per unit length has
been reduced. Remove loose rust prior to placing steel. Tack welding is
prohibited.

.6.1 General

Provide details of reinforcement that are in accordance with ACI/MCP-3 and
ACI/MCP-4 and as specified.

.6.2 Vapor Barrier

Provide beneath the on-grade concrete floor slab. Use the greatest widths
and lengths practicable to eliminate joints wherever possible. Lap joints
a minimum of 12 inches and tape or cement joints. Remove torn, punctured,
or damaged vapor barrier material and provide with new vapor barrier prior
to placing concrete. Concrete placement must not damage vapor barrier
material.
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3.6.3 Reinforcement Supports

Place reinforcement and secure with galvanized or non corrodible chairs,
spacers, or metal hangers. For supporting reinforcement on the ground, use
concrete or other non corrodible material, having a compressive strength
equal to or greater than the concrete being placed.

3.6.4 Splicing

As indicated. For splices not indicated ACI/MCP-2. Do not splice at
points of maximum stress. Overlap welded wire fabric the spacing of the
cross wires, plus 2 inches.

3.6.5 Cover
ACI/MCP-2 for minimum coverage, unless otherwise indicated.
3.6.6 Setting Miscellaneous Material

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

3.6.7 Construction Joints

Locate joints to least impair strength. Continue reinforcement across
joints unless otherwise indicated.

3.6.8 Expansion Joints and Contraction Joints

Provide expansion joint at edges of interior floor slabs on grade abutting
vertical surfaces, and as indicated. Make expansion joints 1/2 inch wide
unless indicated otherwise. Fill expansion joints not exposed to weather
with preformed joint filler material. Completely fill joints exposed to
weather with joint filler material and joint sealant. Do not extend
reinforcement or other embedded metal items bonded to the concrete through
any expansion joint unless an expansion sleeve is used. Provide
contraction joints, either formed or saw cut or cut with a jointing tool,
to the indicated depth after the surface has been finished. Complete saw
joints within 4 to 12 hours after concrete placement. Protect joints from
intrusion of foreign matter.

3.6.9 Fabrication

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

Provide fabrication tolerances that are in accordance with ACI/MCP-1,
ACI/MCP-2 and ACI/MCP-3.

Provide hooks and bends that are in accordance with ACI/MCP-3 and
ACI/MCP-4.

Reinforcement must be bent cold to shapes as indicated. Bending must be
done in the shop. Rebending of a reinforcing bar that has been bent
incorrectly is not be permitted. Bending must be in accordance with
standard approved practice and by approved machine methods.
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Tolerance on nominally square-cut, reinforcing bar ends must be in
accordance with ACI/MCP-3.

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

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

a. Bar lengths, depths, and bends beyond specified fabrication
tolerances

b. Bends or kinks not indicated on drawings or approved shop drawings
c. Bars with reduced cross-section due to rusting or other cause

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

3.6.10 Placing Reinforcement
Place reinforcement in accordance with ACI/MCP-3 and ACI/MCP-4.

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

Contractor must cooperate with other trades in setting of anchor bolts,
inserts, and other embedded items. Where conflicts occur between locating
reinforcing and embedded items, the Contractor must notify the Contracting
Officer so that conflicts may be reconciled before placing concrete.
Anchors and embedded items must be positioned and supported with
appropriate accessories.

Provide reinforcement that is supported and secured together to prevent
displacement by construction loads or by placing of wet concrete, and as
follows:

Provide supports for reinforcing bars that are sufficient in number and
sufficiently heavy to carry the reinforcement they support, and in
accordance with ACI/MCP-3, ACI/MCP-4 and CRSI 10MSP. Do not use supports
to support runways for concrete conveying equipment and similar
construction loads.

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

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

With the exception of temperature reinforcement, tied to main steel
approximately 24 inches on center, reinforcement must be accurately
placed, securely tied at intersections with 18-gage annealed wire, and
held in position during placing of concrete by spacers, chairs, or
other approved supports. Point wire-tie ends away from the form.
Unless otherwise indicated, numbers, type, and spacing of supports must
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conform to ACI/MCP-3.

Bending of reinforcing bars partially embedded in concrete is permitted
only as specified in ACI/MCP-3 and ACI/MCP-4.

3.6.11 Spacing of Reinforcing Bars

Spacing must be as indicated. If not indicated, spacing must be in
accordance with ACI/MCP-3 and ACI/MCP-4.

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

3.6.12 Concrete Protection for Reinforcement
Concrete protection must be in accordance with the ACI/MCP-3 and ACI/MCP-4.
3.7 BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C 94/C 94M, and ACI/MCP-2, except as modified herein. Batching
equipment must be such that the concrete ingredients are consistently
measured within the following tolerances: 1 percent for cement and water, 2
percent for aggregate, and 3 percent for admixtures. Furnish mandatory
batch ticket information for each load of ready mix concrete.

3.7.1 Measuring

Make measurements at intervals as specified in paragraphs entitled
"Sampling" and "Testing."

3.7.2 Mixing

ASTM C 94/C 94M and ACI/MCP-2. Machine mix concrete. Begin mixing within
30 minutes after the cement has been added to the aggregates. Place
concrete within 90 minutes of either addition of mixing water to cement and
aggregates or addition of cement to aggregates if the air temperature is
less than 84 degrees F. Reduce mixing time and place concrete within 60
minutes if the air temperature is greater than 84 degrees F except as
follows: if set retarding admixture is used and slump requirements can be
met, limit for placing concrete may remain at 90 minutes. Additional water
may be added, provided that both the specified maximum slump and
water-cement ratio are not exceeded. When additional water is added, an
additional 30 revolutions of the mixer at mixing speed is required. If the
entrained air content falls below the specified limit, add a sufficient
quantity of admixture to bring the entrained air content within the
specified limits. Dissolve admixtures in the mixing water and mix in the
drum to uniformly distribute the admixture throughout the batch.

3.7.3 Transporting
Transport concrete from the mixer to the forms as rapidly as practicable.
Prevent segregation or loss of ingredients. Clean transporting equipment

thoroughly before each batch. Do not use aluminum pipe or chutes. Remove
concrete which has segregated in transporting and dispose of as directed.
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3.8 PLACING CONCRETE

Place concrete as soon as practicable after the forms and the reinforcement
have been inspected and approved. Do not place concrete when weather
conditions prevent proper placement, consolidation, and finishing; in
uncovered areas during periods of precipitation; or in standing water.
Prior to placing concrete, remove dirt, construction debris, water, snow,
and ice from within the forms. Deposit concrete as close as practicable to
the final position in the forms. Do not exceed a free vertical drop of 3
feet from the point of discharge. Place concrete in one continuous
operation from one end of the structure towards the other. Position grade
stakes on 10 foot centers maximum in each direction when pouring interior
slabs and on 20 foot centers maximum for exterior slabs.

3.8.1 General Placing Requirements

Deposit concrete continuously or in layers of such thickness that no
concrete is placed on concrete which has hardened sufficiently to cause
formation of seams or planes of weakness within the section. If a section
cannot be placed continuously, provide construction joints as specified.
Perform concrete placing at such a rate that concrete which is being
integrated with fresh concrete is still plastic. Deposit concrete as
nearly as practical in its final position to avoid segregation due to
rehandling or flowing. Do not subject concrete to procedures which cause
segregation.

Concrete to receive other construction must be screeded to proper level to
avoid excessive skimming or grouting.

Do not use concrete which becomes nonplastic and unworkable or does not
meet quality control limits as specified or has been contaminated by
foreign materials. Use of retempered concrete is permitted. Remove
rejected concrete from the site.

3.8.2 Footing Placement

Concrete for footings may be placed in excavations without forms upon
inspection and approval by the Contracting Officer. Excavation width must
be a minimum of 4 inches greater than indicated.

3.8.3 Vibration

ACI/MCP-2. Furnish a spare, working, vibrator on the job site whenever
concrete is placed. Consolidate concrete slabs greater than 4 inches in
depth with high frequency mechanical vibrating equipment supplemented by
hand spading and tamping. Consolidate concrete slabs 4 inches or less in
depth by wood tampers, spading, and settling with a heavy leveling
straightedge. Operate internal vibrators with vibratory element submerged
in the concrete, with a minimum frequency of not less than 9,000 impulses
per minute when submerged. Do not use vibrators to transport the concrete
in the forms. Insert and withdraw vibrators approximately 20 inches
apart. Penetrate the previously placed lift with the vibrator when more
than one 1lift is required. Place concrete in 24 inch maximum vertical
lifts. Use external vibrators on the exterior surface of the forms when
internal vibrators do not provide adequate consolidation of the concrete.

3.8.4 Pumping

ACI/MCP-2. Pumping must not result in separation or loss of materials nor
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cause interruptions sufficient to permit loss of plasticity between
successive increments. Loss of slump in pumping equipment must not exceed
2 inches. Do not convey concrete through pipe made of aluminum or aluminum
alloy. Avoid rapid changes in pipe sizes. Limit maximum size of course
aggregate to 33 percent of the diameter of the pipe. Limit maximum size of
well rounded aggregate to 40.percent of the pipe diameter. Take samples
for testing at both the point of delivery to the pump and at the discharge
end.

3.8.5 Cold Weather

ACI/MCP-2. Do not allow concrete temperature to decrease below 50 degrees F
Obtain approval prior to placing concrete when the ambient temperature is
below 40 degrees F or when concrete is likely to be subjected to freezing
temperatures within 24 hours. Cover concrete and provide sufficient heat

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

3.8.6 Hot Weather

Maintain required concrete temperature using Figure 2.1.5 in ACI/MCP-2 to
prevent the evaporation rate from exceeding 0.2 pound of water per square
foot of exposed concrete per hour. Cool ingredients before mixing or use
other suitable means to control concrete temperature and prevent rapid
drying of newly placed concrete. Shade the fresh concrete as soon as
possible after placing. Start curing when the surface of the fresh
concrete is sufficiently hard to permit curing without damage. Provide
water hoses, pipes, spraying equipment, and water hauling equipment, where
job site is remote to water source, to maintain a moist concrete surface
throughout the curing period. Provide burlap cover or other suitable,
permeable material with fog spray or continuous wetting of the concrete
when weather conditions prevent the use of either liquid membrane curing
compound or impervious sheets. For vertical surfaces, protect forms from
direct sunlight and add water to top of structure once concrete is set.

3.8.7 Follow-up

Check concrete within 24 hours of placement for flatness, levelness, and
other specified tolerances. Adjust formwork and placement techniques on
subsequent pours to achieve specified tolerances.

3.8.8 Placing Concrete in Forms

Deposit concrete placed in forms in horizontal layers not exceeding 24
inches.

Remove temporary spreaders in forms when concrete placing has reached
elevation of spreaders.

Consolidate concrete placed in forms by mechanical vibrating equipment
supplemented by hand spading, rodding, or tamping. Design vibrators to
operate with vibratory element submerged in concrete and maintain a speed
of not less than 9,000 impulses per minute when submerged in concrete.
Provide vibrating equipment adequate in number of units and power of each
unit to properly consolidate concrete. Vibration of forms and
reinforcement is not be permitted. Do not use vibrators to transport
concrete inside forms. Insert and withdraw vibrators vertically at
uniformly spaced points not farther apart than visible effectiveness of
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machine. Do not insert vibrator into lower courses of concrete that have
begun to set. At each insertion, limit duration of vibration to time
necessary to consolidate concrete and complete embedment of reinforcement
and other embedded items without causing segregation of concrete mix.

Do not start placing of concrete in supporting elements until concrete
previously placed in columns and walls is no longer plastic and has been in
place a minimum of 2 hours.

3.8.9 Placing Concrete Slabs

Place and consolidate concrete for slabs in a continuous operation, within
the limits of approved construction joints until placing of panel or
section is completed.

During concrete placing operations, consolidate concrete by mechanical
vibrating equipment so that concrete is worked around reinforcement and
other embedded items and into corners. Consolidate concrete placed in
beams and girders of supported slabs and against bulkheads of slabs on
ground by mechanical vibrators as specified. Consolidate concrete in
remainder of slabs by vibrating bridge screeds, roller pipe screeds, or
other approved method. Limit consolidation operations to time necessary to
obtain consolidation of concrete without bringing an excess of fine
aggregate to the surface. Concrete to be consolidated must be as dry as
practical and surfaces thereof must not be manipulated prior to finishing
operations. Bring concrete correct level with a straightedge and
struck-off. Use bull floats or darbies to smooth surface, leaving it free
of humps or hollows. Sprinkling of water on plastic surface is not
permitted.

Provide finish of slabs as specified.
3.8.10 Bonding

Surfaces of set concrete at joints, except where bonding is obtained by use
of concrete bonding agent, must be roughened and cleaned of laitance,
coatings, loose particles, and foreign matter. Roughen surfaces in a
manner that exposes the aggregate uniformly and does not leave laitance,
loosened particles of aggregate, nor damaged concrete at the surface.

Obtain bonding of fresh concrete that has set as follows:

At joints between footings and walls or columns, between walls or
columns and the beams or slabs they support, and elsewhere unless
otherwise specified; roughened and cleaned surface of set concrete must
be dampened, but not saturated, immediately prior to placing of fresh
concrete.

At joints in exposed-to-view work; at vertical joints in walls; at
joints near midpoint of span in girders, beams, supported slabs, other
structural members; in work designed to contain liquids; the roughened
and cleaned surface of set concrete must be dampened but not saturated
and covered with a cement grout coating.

Provide cement grout that consists of equal parts of portland cement
and fine aggregate by weight with not more than 6 gallons of water per
sack of cement. Apply cement grout with a stiff broom or brush to a
minimum thickness of 1/16 inch. Deposit fresh concrete before cement
grout has attained its initial set.
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Bonding of fresh concrete to concrete that has set may be obtained by
use of a concrete bonding agent. Apply such bonding material to
cleaned concrete surface in accordance with approved printed
instructions of bonding material manufacturer.

3.9 SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PAVEMENT FINISHES
3.9:1 Defects

Repair formed surfaces by removing minor honeycombs, pits greater than 1
square inch surface area or 0.25 inch maximum depth, or otherwise defective
areas. Provide edges perpendicular to the surface and patch with nonshrink
grout. Patch tie holes and defects when the forms are removed. Concrete
with extensive honeycomb including exposed steel reinforcement, cold
joints, entrapped debris, separated aggregate, or other defects which
affect the serviceability or structural strength will be rejected, unless
correction of defects is approved. Obtain approval of corrective action
prior to repair. The surface of the concrete must not vary more than the
allowable tolerances of ACI/MCP-4. Exposed surfaces must be uniform in
appearance and finished to a smooth form finish unless otherwise specified.

3.9.2 Not Against Forms (Top of Walls)

Surfaces not otherwise specified must be finished with wood floats to even
surfaces. Finish must match adjacent finishes.

3.5.3 Formed Surfaces

3.9.3.1 Tolerances
ACI/MCP-1 and as indicated.

3.9.3.2 As-Cast Rough Form
Provide for surfaces not exposed to public view. Patch these holes and
defects and level abrupt irregularities. Remove or rub off fins and other
projections exceeding 0.25 inch in height.

3.9.3.3 Standard Smooth Finish
Finish must be as-cast concrete surface as obtained with form facing
material for standard smooth finish. Repair and patch defective areas as

specified; and all fins and remove other projections on surface.

3.9.4 Grout Finish
Provide finish that is standard, smooth coated with grout as specified.

Give finish to interior and exterior concrete vertical surfaces that are to
be exposed to view.

Grout is required consisting of one part portland cement to 1-1/2 parts
fine aggregate by volume, mixed with water to produce a consistency of
thick paint. Portland cement portion must be a blend of standard portland
cement and white portland cement, proportioned as determined by trial mixes
so that final color of grout when dry approximates color of surrounding
concrete. Fine aggregate must pass No. 30 mesh sieve.
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Surface of concrete is required to be wetted, and grout must be applied
immediately to wetted surfaces. Spread grout over surface with clean
burlap pads or sponge-rubber floats to fill pits, air bubbles, and surface
holes. Remove excess grout by scraping, then rubbing surface with clean
burlap to remove visible grout f£ilm. Keep grout damp by means of fog spray
during setting period. Complete finish the day it is started, and make
limits of a finished area at natural breaks in finished surface.

3.10 FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION

ACI/MCP-2, unless otherwise specified. Slope floors uniformly to drains
where drains are provided.

3.10.1 Finish

Place, consolidate, and immediately strike off concrete to obtain proper
contour, grade, and elevation before bleedwater appears. Permit concrete
to attain a set sufficient for floating and supporting the weight of the
finisher and equipment. If bleedwater is present prior to floating the
surface, drag the excess water off or remove by absorption with porous
materials. Do not use dry cement to absorb bleedwater.

3.10.1.1 Scratched

Use for surfaces intended to receive bonded applied cementitious
applications. After the concrete has been placed, consolidated, struck
off, and leveled to a Class C tolerance as defined below,roughen the
surface with stiff brushes of rakes before final set.

3.10.1.2 Steel Troweled

Use for floors intended as walking surfaces, and for reception of floor
coverings. First, provide a floated finish. Next, the finish must be
power troweled two times, and finally hand troweled. The first troweling
after floating needs to produce a smooth surface which ig relatively free
of defects but which may still show some trowel marks. Perform additional
trowelings done by hand after the surface has hardened sufficiently. The
final troweling is done when a ringing sound is produced as the trowel is
moved over the surface. Thoroughly consolidate the surface by the hand
troweling operations. The finished surface must be essentially free of
trowel marks and uniform in texture and appearance. The finished surface
must produce a surface level to within 1/4 inch in 10 feet. On surfaces
intended to support floor coverings, remove any defects of sufficient
magnitude to show through the floor covering by grinding.

3.10.1.3 Nonslip Finish

Use on surfaces of exterior platforms, steps, and landings; and on exterior
and interior pedestrian ramps. Apply dry shake aggregate of ceramically
bonded aluminum oxide to the surface at a minimum rate of 25 pounds per 100
square feet. Blend approximately two-thirds of the aggregate with portland
cement as recommended by the manufacturer and apply to the surface evenly
and without segregation. After blended material has been embedded by
floating, apply the remainder of the blended material to the surface at
right angles to the previous application. Apply blended material heavier
in any areas not sufficiently covered by the first application. Perform a
second floating immediately following the first. After the selected
material has been embedded by the two floatings, complete the operation
with a broomed finish.

SECTION 03 30 00 Page 183



Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880
REVISION A

3.10.1.4 Broomed

Use on surfaces of exterior walks, platforms, patios, and ramps, unless
otherwise indicated. Perform a floated finish, then draw a broom or burlap
belt across the surface to produce a coarse scored texture. Permit surface
to harden sufficiently to retain the scoring or ridges. Broom transverse
to traffic or at right angles to the slope of the slab.

3.10.1.5 Pavement

Screed the concrete with a template advanced with a combined longitudinal
and crosswise motion. Maintain a slight surplus of concrete ahead of the
template. After screeding, float the concrete longitudinally. Use a
straightedge to check slope and flatness; correct and refloat as
necessary. Obtain final finish by belting. Lay belt flat on the concrete
surface and advance with a sawing motion; continue until a uniform but
gritty nonslip surface is obtained. Round edges and joints with an edger
having a radius of 1/8 inch.

3.10.2 Flat Floor Finishes

ACI/MCP-2. Construct in accordance with one of the methods recommended in
Table 7.15.3, "Typical Composite Ff/FL Values for Various Construction
Methods." ACI/MCP-1 for tolerance tested by ASTM E 1155.

a. Specified Conventional Value:

Floor Flatness (Ff) 20 13 minimum
Floor Levelness (FL) 15 10 minimum

b. Specified Industrial:

Floor Flatness (Ff) 30 15 minimum
Floor Levelness (FL) 20 10 minimum

3.10.3 Concrete Walks

Provide 4 inches thick minimum. Provide contraction joints spaced every 5
linear feet unless otherwise indicated. Cut contraction joints one inch
deep with a jointing tool after the surface has been finished. Provide 0.5
inch thick transverse expansion joints at changes in direction where
sidewalk abuts curb, steps, rigid pavement, or other similar structures;
space expansion joints every 50 feet maximum. Give walks a broomed

finish. Unless indicated otherwise, provide a transverse slope of 1/48.
Limit variation in cross section to 1/4 inch in 5 feet.

3.10.4 Pits and Trenches

Place bottoms and walls monolithically or provide waterstops and keys.

3.11 CURING AND PROTECTION

ACI/MCP-2 unless otherwise specified. Begin curing immediately following
form removal. Avoid damage to concrete from -vibration created by blasting,
pile driving, movement of equipment in the vicinity, disturbance of
formwork or protruding reinforcement, and any other activity resulting in
ground vibrations. Protect concrete from injurious action by sun, rain,
flowing water, frost, mechanical injury, tire marks, and oil stains. Do
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not allow concrete to dry out from time of placement until the expiration
of the specified curing period. Do not use membrane-forming compound on
surfaces where appearance would be objectionable, on any surface to be
painted, where coverings are to be bonded to the concrete, or on concrete
to which other concrete is to be bonded. If forms are removed prior to the
expiration of the curing period, provide another curing procedure specified
herein for the remaining portion of the curing period. Provide moist
curing for those areas receiving liquid chemical sealer-hardener or epoxy
coating. Allow curing compound/sealer installations to cure prior to the
installation of materials that adsorb VOCs.

3.11.1 General

Protect freshly placed concrete from premature drying and cold or hot
temperature and maintain without drying at a relatively constant
temperature for the period of time necessary for hydration of cement and
proper hardening of concrete.

Start initial curing as soon as free water has disappeared from surface of
concrete after placing and finishing. Keep concrete moist for minimum 72
hours.

Final curing must immediately follow initial curing and before concrete has
dried. Continue final curing until cumulative number of hours or fraction
thereof (not necessarily consecutive) during which temperature of air in
contact with the concrete is above 50 degrees F has totaled 168 hours.
Alternatively, if tests are made of cylinders kept adjacent to the
structure and cured by the same methods, final curing may be terminated
when the average compressive strength has reached 70 percent of the 28-day
design compressive strength. Prevent rapid drying at end of final curing
period.

3.11.2 Moist Curing

Remove water without erosion or damage to the structure. Prevent water
run-off.

3.11.2.1 Ponding or Immersion

Continually immerse the concrete throughout the curing period. Water must
not be more than 50 degrees F less than the temperature of the concrete.
For temperatures between 40 and 50 degrees F, increase the curing period by
50 percent.

3.11.2.2 Fog Spraying or Sprinkling

Apply water uniformly and continuously throughout the curing period. For
temperatures between 40 and 50 degrees F, increase the curing period by 50
percent.

3.11.2.3 Impervious Sheeting

Wet the entire exposed surface of the concrete thoroughly with a fine spray
of water and cover with impervious sheeting throughout the curing period.
Lay sheeting directly on the concrete surface and overlap edges 12 inches
minimum. Provide sheeting not less than 18 inches wider than the concrete
surface to be cured. Secure edges and transverse laps to form closed
joints. Repair torn or damaged sheeting or provide new sheeting. Cover or
wrap columns, walls, and other vertical structural elements from the top

SECTION 03 30 00 Page 185



Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880
REVISION A

down with impervious sheeting; overlap and continuously tape sheeting
joints; and introduce sufficient water to soak the entire surface prior to
completely enclosing.

3.11.3 Liquid Membrane-Forming Curing Compound

Seal or cover joint openings prior to application of curing compound.
Prevent curing compound from entering the joint. Apply in accordance with
the recommendations of the manufacturer immediately after any water sheen
which may develop after finishing has disappeared from the concrete
surface. Provide and maintain compound on the concrete surface throughout
the curing period. Do not use this method of curing where the use of
Figure 2.1.5 in ACI/MCP-2 indicates that hot weather conditions cause an
evaporation rate exceeding 0.2 pound of water per square foot per hour.

3.11.3.1 Application

Unless the manufacturer recommends otherwise, apply compound immediately
after the surface loses its water sheen and has a dull appearance, and
before joints are sawed. Mechanically agitate curing compound thoroughly
during use. Use approved power-spraying equipment to uniformly apply two
coats of compound in a continuous operation. The total coverage for the
two coats must be 200 square feet maximum per gallon of undiluted compound
unless otherwise recommended by the manufacturer's written instructions.
The compound must form a uniform, continuous, coherent film that does not
check, crack, or peel. Immediately apply an additional coat of compound to
areas where the film is defective. Re-spray concrete surfaces subjected to
rainfall within 3 hours after the curing compound application.

3.11.3.2 Protection of Treated Surfaces
Prohibit pedestrian and vehicular traffic and other sources of abrasion at
least 72 hours after compound application. Maintain continuity of the
coating for the entire curing period and immediately repair any damage.

3.11.4 Requirements for Type III, High-Early-Strength Portland Cement

The curing periods are required to be not less than one-fourth of those
specified for portland cement, but in no case less than 72 hours.

3.11.5 Curing Periods

ACI/MCP-2 except 10 days for retaining walls, pavement or chimneys, 21 days
for concrete that is in full-time or intermittent contact with seawater,
salt spray, alkali soil or waters. Begin curing immediately after
placement. Protect concrete from premature drying, excessively hot
temperatures, and mechanical injury; and maintain minimal moisture loss at
a relatively constant temperature for the period necessary for hydration of
the cement and hardening of the concrete. The materials and methods of
curing are subject to approval by the Contracting Officer.

3.11.6 Curing Methods

Accomplish curing by moist curing, by moisture-retaining cover curing, by
membrane curing, and by combinations thereof, as specified.

Moist curing:

Accomplish moisture curing by any of the following methods:
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Keeping surface of concrete wet by covering with water
Continuous water spraying

Covering concrete surface with specified absorptive cover for
curing concrete saturated with water and keeping absorptive cover
wet by water spraying or intermittent hosing. Place absorptive
cover to provide coverage of concrete surfaces and edges with a
slight overlap over adjacent absorptive covers.

Moisture-cover curing:

Accomplish moisture-retaining cover curing by covering concrete surfaces
with specified moisture-retaining cover for curing concrete. Place
cover directly on concrete in widest practical width, with sides and
ends lapped at least 3 inches. Weight cover to prevent displacement;
immediately repair tears or holes appearing during curing period by
patching with pressure-sensitive, waterproof tape or other approved
method.

Membrane curing:

Accomplish membrane curing by applying specified membrane-forming curing
compound to damp concrete surfaces as soon as moisture film has
disappeared. Apply curing compound uniformly in a two-coat operation
by power-spraying equipment using a spray nozzle equipped with a wind
guard. Apply second coat in a direction at right angles to direction
of first coat. Total coverage for two coats must be not more than 200
square feet per gallon of curing compound. Respray concrete surfaces
which are subjected to heavy rainfall within 3 hours after curing
compound has been applied by method and at rate specified. Maintain
continuity of coating for entire curing period and immediately repair
damage to coating during this period.

Membrane-curing compounds must not be used on surfaces that are to be
covered with coating material applied directly to concrete or with a
covering material bonded to concrete, such as other concrete, liquid
floor hardener, waterproofing, dampproofing, membrane roofing,
painting, and other coatings and finish materials.

3.11.7 Curing Formed Surfaces
Accomplish curing of formed surfaces, including undersurfaces of girders,
beams, supported slabs, and other similar surfaces by moist curing with
forms in place for full curing period or until forms are removed. If forms
are removed before end of curing period, accomplish final curing of formed
surfaces by any of the curing methods specified above, as applicable.

3.11.8 Curing Unformed Surfaces

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

Unless otherwise specified, accomplish final curing of unformed surfaces by
any of curing methods specified above, as applicable.

Accomplish final curing of concrete surfaces to receive liquid floor
hardener of finish flooring by moisture-retaining cover curing.
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.11.9 Temperature of Concrete During Curing

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

When the temperature of atmosphere is 80 degrees F and above or during
other climatic conditions which cause too rapid drying of concrete, make
arrangements before start of concrete placing for installation of wind
breaks, of shading, and for fog spraying, wet sprinkling, or
moisture-retaining covering of light color as required to protect concrete
during curing period.

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

.11.10 Protection from Mechanical Injury

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

.11.11 Protection After Curing

Protect finished concrete surfaces from damage by construction operations.

.12 FIELD QUALITY CONTROL

.12.1 Sampling

ASTM C 172. Collect samples of fresh concrete to perform tests specified.
ASTM C 31/C 31M for making test specimens.

.12.2 Testing

.12.2.1 Slump Tests

ASTM C 143/C 143M. Take concrete samples during concrete placement. The
maximum slump may be increased as specified with the addition of an
approved admixture provided that the water-cement ratio is not exceeded.
Perform tests at commencement of concrete placement, when test cylinders
are made, and for each batch (minimum) or every 20 cubic yards (maximum) of
concrete.

.12.2.2 Temperature Tests

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

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

and slump tests are made.
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3.12.2.3 Compressive Strength Tests

ASTM C 39/C 39M. Make five test cylinders for each set of tests in
accordance with ASTM C 31/C 31M. Take precautions to prevent evaporation
and loss of water from the specimen. Test two cylinders at 7 days, two
cylinders at 28 days, and hold one cylinder in reserve. Take samples for
strength tests of each mix design of concrete placed each day not less than
once a day, nor less than once for each 160 cubic yards of concrete, nor
less than once for each 5400 square feet of surface area for slabs or
walls. For the entire project, take no less than five sets of samples and
perform strength tests for each mix design of concrete placed. Each
strength test result must be the average of two cylinders from the same
concrete sample tested at 28 days. If the average of any three consecutive
strength test results is less than f'c or if any strength test result falls
below f'c by more than 450 psi, take a minimum of three ASTM C 42/C 42M
core samples from the in-place work represented by the low test cylinder
results and test. Concrete represented by core test is considered
structurally adequate if the average of three cores is equal to at least 85
percent of f'c and if no single core is less than 75 percent of f'c.

Retest locations represented by erratic core strengths. Remove concrete
not meeting strength criteria and provide new acceptable concrete. Repair
core holes with nonshrink grout. Match color and finish of adjacent
concrete.

3.12.2.4 Air Content
ASTM C 173/C 173M or ASTM C 231 for normal weight concrete. Test
air-entrained concrete for air content at the same frequency as specified
for slump tests.

3.12.2.5 Strength of Concrete Structure
Compliance with the following is considered deficient if it fails to meet
the requirements which control strength of structure in place, including
following conditions:

Failure to meet compressive strength tests as evaluated

Reinforcement not conforming to requirements specified

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

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

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

Poor workmanship likely to result in deficient strength
3.12.2.6 Testing Concrete Structure for Strength
When there is evidence that strength of concrete structure in place does
not meet specification requirements, make cores drilled from hardened
concrete for compressive strength determination in accordance with

ASTM C 42/C 42M, and as follows:

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

Test cores after moisture conditioning in accordance with

ASTM C 42/C 42M if concrete they represent is more than superficially
wet under :service.

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

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

Core specimens will be taken and tested by the Government. If the
results of core-boring tests indicate that the concrete as placed does
not conform to the drawings and specification, the cost of such tests
and restoration required must be borne by the Contractor.

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

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

3.13 WASTE MANAGEMENT
As specified in the Waste Management Plan and as follows.
3.13.1 Mixing Equipment
Before concrete pours, designate Company-owned site meeting environmental
standards for cleaning out concrete mixing trucks. Minimize water used to
wash equipment.
3.13.2 Reinforcing Steel
Collect reinforcing steel and place in designated area for recycling.
3.14 JOINTS
3.14.1 Construction Joints
Make and locate joints not indicated so as not to impair strength and
appearance of the structure, as approved. Locate construction joints as

follows:

In slabs on ground, so as to divide slab into areas not in excess of
1,200 square feet

Provide keyways at least 1-1/2-inches deep in construction joints in walls
and slabs and between walls and footings; approved bulkheads may be used
for slabs.

Joints must be perpendicular to main reinforcement. Reinforcement must be
continued across construction joints.
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.14.2 Waterstops

Provide waterstops in construction joints as indicated.

Install waterstops to form a continuous diaphragm in each joint. Make
adequate provisions to support and protect waterstops during progress of
work. Make field joints in waterstops in accordance with waterstop
manufacturer's printed instructions, as approved. Protect waterstops
protruding from joints from damage.

.14.3 Isolation Joints in Slabs on Ground

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

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

.14.4 Contraction Joints in Slabs on Ground

Provide joints to form panels as indicated.

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

Joints must be 1/8-inch wide by 1/5 to 1/4 of slab depth and formed by
inserting hand-pressed fiberboard strip into fresh concrete until top
surface of strip is flush with slab surface or by cutting the concrete with
a saw after the concrete has set. After concrete has cured for at least 7
days, the Contractor must remove inserts and clean groove of foreign matter
and loose particles.

.14.5 Sealing Joints in Slabs on Ground

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

Sealing is not required for isolation and contraction joints to be covered
with finish flooring material. Groove must be left ready to receive
filling material that is provided as part of finish floor covering work.

.15 INSTALLATION OF ANCHORAGE DEVICES

.15.1 General

Anchorage devices and embedded items required for other work that is
attached to, or supported by, set and build in cast-in-place concrete as
part of the work of this section, using setting drawings, instructions, and
directions for work to be attached thereto.
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3.15.2 Placing Anchorage Devices

Anchorage devices and embedded items must be positioned accurately and
supported against displacement. Fill openings in anchorage devices such as
slots and threaded holes with an approved, removable material to prevent
entry of concrete into openings.

3.16 CONCRETE CONVEYING

3.16.1 Transfer of Concrete At Project Site
Handle concrete from point of delivery and transfer to concrete conveying
equipment and to locations of final deposit as rapidly as practical by
methods which prevent segregation and loss of concrete mix materials.

3.16.2 Mechanical Equipment for Conveying Concrete
Equipment must ensure a continuous flow of concrete at delivery end, as
approved. Provide runways for wheeled concrete-conveying equipment from
concrete delivery point to locations of final deposit. Interior surfaces
of concrete conveying equipment must be free of hardened concrete, debris,

water, snow, ice, and other deleterious substances.

-- End of Section -~
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SECTION 03 40 00.00 10

PLANT-PRECAST CONCRETE PRODUCTS FOR BELOW GRADE CONSTRUCTION

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.

ACI INTERNATIONAL (ACI)

ACT 211.1 (1991; R 2009) Standard Practice for
Selecting Proportions for Normal,
Heavyweight, and Mass Concrete

ACI 211.2 (1998; R 2004) Standard Practice for
Selecting Proportions for Structural
Lightweight Concrete

ACI 305R (1999; Errata 2006) Hot Weather Concreting

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

ACI 318 (2008; Errata 2008; Errata 2009; Errata
2009; Errata 2009; Errata 2009; Errata
2009) Building Code Requirements for
Structural Concrete and Commentary

AMERICAN CONCRETE PIPE ASSOCIATION (ACPA)

ACPA QPC (2005; Ver 3.0) QCast Plant Certification
Manual

AMERICAN WELDING SOCIETY (AWS)
AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

AWS D1.4/Dl1.4M (2005; Errata 2005) Structural Welding
Code - Reinforcing Steel

ASTM INTERNATIONAL (ASTM)
ASTM A 153/A 153M (2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware
ASTM A 185/A 185M (2007) Standard Specification for Steel
Welded Wire Reinforcement, Plain, for
Concrete

ASTM A 36/A 36M (2008) Standard Specification for Carbon
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ASTM
ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM
ASTM
ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

A48/A48M

A536

A 615/A 615M

A 767/A 767M

A 775/A 775M

A 82/A 82M

A 884/A B84M

C 1064/C 1064M

C 1107/C 1107M

C 1116/C 1116M

C 1240

C 1244

C 138/C 138M

C 143/C 143M

C 1478

C 150/C 150M

cC 171

REVISION A
Structural Steel

(2003; R 2008) Standard Specification. for
Gray Iron Castings

(1984; R 2009) Standard Specification for
Ductile Iron Castings

(2009b) Standard Specification for
Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

(2009) Standard Specification for
Zinc-Coated (Galvanized) Steel Bars for
Concrete Reinforcement

{2007b) Standard Specification for
Epoxy-Coated Steel Reinforcing Bars

(2007) Standard Specification for Steel
Wire, Plain, for Concrete Reinforcement

(2006) Standard Specification for
Epoxy-Coated Steel Wire and Welded Wire
Reinforcement

(2008) Standard Test Method for
Temperature of Freshly Mixed
Hydraulic-Cement Concrete

(2008) Standard Specification for Packaged
Dry, Hydraulic-Cement Grout (Nonshrink)

(2008a) Standard Specification for
Fiber-Reinforced Concrete

(2005) Standard Specification for Silica
Fume Used in Cementitious Mixtures

(2005el) Standard Test Method for Concrete
Sewer Manholes by the Negative Air
Pressure (Vacuum) Test Prior to Backfill

(2009) Standard Test Method for Density
("Unit Weight"), Yield, and Air Content
(Gravimetric) of Concrete

(2009) Standard Test Method for Slump of
Hydraulic-Cement Concrete

(2008) Standard Specification for Storm
Drain Resilient Connectors Between
Reinforced Concrete Storm Sewer
Structures, Pipes and Laterals

(2009) Standard Specification for Portland
Cement

(2007) Standard Specification for Sheet
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

173/C 173M
192/C 192M
231

260

309

31/C 31M
33/C 33M
330

39/C 39M
443

478

494/C 494M

595/C 595M

618

877

920

923
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Materials for Curing Concrete

(2009) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Volumetric Method

(2007) Standard Practice for Making and
Curing Concrete Test Specimens in the
Laboratory

(2009a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

(2006) Standard Specification for
Air-Entraining Admixtures for Concrete

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

(2009) Standard Practice for Making and
Curing Concrete Test Specimens in the Field

(2008) Standard Specification for Concrete
Aggregates

(2005) Standard Specification for
Lightweight Aggregates for Structural
Concrete

(200%a) Standard Test Method for
Compressive Strength of Cylindrical
Concrete Specimens

(2005a) Standard Specification for Joints
for Concrete Pipe and Manholes, Using
Rubber Gaskets

(2009) Standard Specification for Precast
Reinforced Concrete Manhole Sections

(2008a) Standard Specification for
Chemical Admixtures for Concrete

(2008a) Standard Specification for Blended
Hydraulic Cements

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

(2008) External Sealing Bands for Concrete
Pipe, Manholes, and Precast Box Sections

(2008) Standard Specification for
Elastomeric Joint Sealants

(2008) Standard Specification for
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Resilient Connectors Between Reinforced
Concrete Manhole Structures, Pipes and
Laterals

ASTM C 989 (2009a) Standard Specification for Slag
Cement for Use in Concrete and Mortars

ASTM C 990 (2009) Standard Specification for Joints
for Concrete Pipe, Manholes and Precast
Box Sections Using Preformed Flexible
Joint Sealants

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS S§S-S-210 (Rev A, Notice 3) Sealing Compound,
Preformed Plastic, for Expansion Joints
and Pipe Joints

NATIONAL PRECAST CONCRETE ASSOCIATION (NPCA)

NPCA QC Manual (2005; R 2006) Quality Control Manual for
Precast Plants

1.2 SYSTEM DESCRIPTION

Furnish precast concrete units designed and fabricated by an experienced
and acceptable precast concrete manufacturer who has been, for at least 3
years, regularly and continuously engaged in the manufacture of precast
concrete work similar to that indicated on the drawings. Coordinate
precast work with the work of other trades.

1.2.1 Standard Precast Units

Design standard precast concrete units to withstand indicated design load
conditions in accordance with applicable industry design standards. Design
shall also consider stresses induced during handling, shipping and
installation as to avoid product cracking or other handling damage.
Indicate design loads for precast concrete units on the shop drawings.

1.2.2 Proprietary Precast Units
Products manufactured under franchise arrangements shall conform to all the
requirements specified by the franchiser. Items not included in the
franchise specification, but included in this specification, shall conform
to the requirements in this specification.

1.2.3 Joints and Sealants
Provide joints and sealants between adjacent units of the type and
configuration indicated on shop drawings meeting specified design and
performance requirements.

1.2.4 Concrete Mix Design

1.2.4.1 Concrete Mix Proportions
Base selection of proportions for concrete on the methodology presented in

ACI 211.1 for normal weight concrete and ACI 211.2 for lightweight
concrete. Develop the concrete proportions using the same type and brand
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of cement, the same type and brand of pozzolan, the same type and gradation
of aggregates, and the same type and brand of admixture that will be used
in the manufacture of precast concrete units for the project. Do not use
calcium chloride in precast concrete containing reinforcing steel or other
embedded metal items. The use of self-consolidating concrete is permitted,
provided that mix design proportions and constituents meet the requirements
of this specification. '

1.2.4.2 Concrete Strength

Provide precast concrete units with a 28-day compressive strength (f'c) of
5000 psi.

1.2.4.3 Water-to-Cement Ratio

Furnish concrete, that will be exposed to freezing and thawing, containing
entrained air and with water-cement ratios of 0.45 or less. Furnish
concrete which will not be exposed to freezing, but which is required to be
watertight, with a water-cement ratio of 0.48 or less if the concrete is
exposed to fresh water, or 0.45 or less if exposed to brackish water or sea
water. Furnish reinforced concrete exposed to deicer salts, brackish water
or seawater with a water-cement ratio of 0.40 or less for corrosion
protection.

1.2.4.4 Air Content

The air content of concrete that will be exposed to freezing conditions
shall be within the limits given below.

NOMINAL MAXIMUM ATR CONTENT %
AGGREGATE SIZE SEVERE EXPOSURE MODERATE EXPOSURE
10 mm (3/8 inch) 6.0 to 9.0 4.5 to 7.5
13 mm (1/2 inch) 5.5 to 8.5 4.0 to 7.0
19 mm (3/4 inch) 4.5 to 7.5 3.5 to 6.5
25 mm (1.0 inch) 4.5 to 7.5 3.0 to 6.0
38 mm (1.5 inch) 4.5 to 7.0 3.0 to 6.0

Note: For specified compressive strengths greater than 5000 psi, air content
may be reduced 1 percent

1.3 SUBMITTALS
All submittals are the responsibility of the precast concrete producer.
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

Quality Control Procedures

Quality control procedures established by the precast
manufacturer in accordance with NPCA QC Manual and/or ACPA QPC.

SD-03 Product Data

Standard Precast Units; G

SECTION 03 40 00.00 10 Page 199



Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880
REVISION A

Cut sheets, for standard precast concrete units, showing
conformance to project drawings and requirements, and to
applicable industry design standards listed in this specification.

Accessories

Proper installation instructions and relevant product data for
items including, but not limited to, sealants, gaskets,
connectors, steps, cable racks and other items installed before or
after delivery.

SD-06 Test Reports
Test Reports
1.4 QUALITY ASSURANCE

Demonstrate adherence to the standards set forth in NPCA QC Manual and/or
ACPA QPC. Meet requirements written in the subparagraphs below.

1.4.1 NPCA and ACPA Plant Certification

The precast concrete producer shall be certified by the National Precast
Concrete Association's and/or the American Concrete Pipe Association's
Plant Certification Program prior to and during production of the products
for this project.

1.4.2 Qualifications, Quality Control and Inspection
1.4.2.1 Qualifications

Select a precast concrete producer that has been in the business of
producing precast concrete units similar to those specified for a minimum
of 3 years. The precast concrete producer shall maintain a permanent
quality control department or retain an independent testing agency on a
continuing basis.

1.4.2.2 Quality Control Procedures

Show that the following QC tests are performed as required and in
accordance with the ASTM standards indicated.

a. Slump: Perform a slump test for each 150 cu yd of concrete
produced, or once a day, whichever comes first. Perform slump tests in
accordance with ASTM C 143/C 143M.

b. Temperature: Measure the temperature of fresh concrete when slump
or air content tests are made and when compressive test specimens .are
made in accordance with ASTM C 1064/C 1064M.

c. Compressive Strength: Make at least four compressive strength
specimens for each 150 cubic yards of concrete of each mix in
accordance with the following Standards: ASTM C 31/C 31M,

ASTM C 192/C 192M, ASTM C 39/C 39M.

d. Air Content: Perform tests for air content on air-entrained,

wet-cast concrete for each 150 cu yd of concrete, but not less often
than once each day when air-entrained concrete is used. Determine the
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air content in accordance with either ASTM C 231 or ASTM C 173/C 173M
for normal weight aggregates and ASTM C 173/C 173M for lightweight
aggregates.

e. Unit Weight: Perform tests for unit weight a minimum of once per
week to verify the yield of batch mixes. Perform unit weight tests for
each 100 cu yd of lightweight concrete in accordance with '

ASTM C 138/C 138M.

Submit test reports as Follows:

a. Copies of material certifications and/or laboratory test
reports, including mill tests and all other test data, for
portland cement, blended cement, pozzolans, ground granulated
blast furnace slag, silica fume, aggregate, admixtures, and curing
compound proposed for use on this project.

b. Copies of test reports showing that the mix has been
successfully tested to produce concrete with the properties
specified and will be suitable for the job conditions. Such tests
may include compressive strength, flexural strength, plastic or
hardened air content, freeze thaw durability, abrasion and
absorption. Clearly detail in the specifications special tests
for precast concrete or cast-in items.

c. Sufficient documentation, when the use of self-consolidating
concrete (SCC) is proposed, showing a minimum of 30-days
production track records demonstrating that SCC is appropriate for
casting of the product.

d. Copies of im-plant QA/QC inspection reports, upon the request
of the Contracting Officer.

1.4.2.3 Inspection
The Contracting Officer may place an inspector in the plant when the units
covered by this specification are being manufactured. The precast concrete
producer shall give notice 14 days prior to the time the units will be
available for plant inspection. Neither the exercise nor waiver of
inspection at the plant will affect the Government's right to enforce
contractual provisions after units are transported or erected.

1.5 DELIVERY, STORAGE, AND HANDLING

1.5.1 Delivery
Deliver precast units to the site in accordance with the delivery schedule
to avoid excessive build-up of units in storage at the site. Upon delivery
to the jobsite, all precast concrete units will be inspected by the
Contracting Officer for quality and final acceptance.

1.5.2 Storage

Store units off the ground or in a manner that will minimize potential
damage.

1.5.3 Handling

Handle, transport, and store products in a manner to minimize damage.
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Lifting devices or holes shall be consistent with industry standards.
Perform lifting with methods or devices intended for this purpose as
indicated on shop drawings.

PART 2 PRODUCTS

2.1 MATERIALS

Except as otherwise specified in the following paragraphs, conform materials
to Section 03 30 00 CAST-IN-PLACE CONCRETE.

2.1.1 Cement

Furnish cement conforming to ASTM C 150/C 150M, Type I, II, III or V.
Furnish blended cements that conform to ASTM C 595/C 595M.

2.1.2 Silica Fume
Provide silica fume conforming to ASTM C 1240. Provide available alkalies
conforming to the optimal limit given in Table 2 of ASTM C 1240. Silica
fume may be furnished as a dry, densified material or as a slurry. When
necessary, coordinate the services of a technical representative
experienced in mixing, proportioning, placement procedures, and curing of
concrete containing silica fume.

2.1.3 Fly Ash and Pozzolans

Fly ash is used as an admixture conforming to ASTM C 618, Class C or F with
4 percent maximum loss on ignition and 35 percent maximum cement
replacement by weight.

2.1.4 Ground Granulated Blast-Furnace Slag
Ground granulated blast furnace slag is used as an admixture conforming to
ASTM C 989, Grade 120 with between 25 to 50 percent maximum cement
replacement by weight.

2.1.5 Water

Furnish water potable or free of deleterious substances in amounts harmful
to concrete or embedded metals. .

2.1.6 Aggregates

2.1.6.1 Selection
Furnish aggregates conforming to ASTM C 33/C 33M. Provide aggregates not
containing any substance, which may be deleteriously reactive with the
alkalies in the cement.
2.1.6.2 Aggregates for Lightweight Concrete
ASTM C 330

2.1.7 Admixtures

2.1.7.1 Air-Entraining

ASTM C 260
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2 Accelerating, Retarding, Water Reducing

ASTM C 494/C 494M

2.1.8

Reinforcement

.1 Reinforcing Bars

a. Deformed Billet-steel: ASTM A 615/A 615M

.2 Reinforcing Wire

a. Plain Wire: ASTM A 82/A 82M

.3 Welded Wire Fabric

a. Plain Wire: ASTM A 185/A 185M

2.1.8.4 Epoxy Coated Reinforcement

2.1.8

a. Reinforcing Bars: ASTM A 775/A 775M
b. Wires and Fabric: ASTM A 884/A 884M

.5 Galvanized Reinforcement

Provide galvanized reinforcement conforming to ASTM A 767/A 767M.

2.1.5

Synthetic Fiber Reinforcement

Synthetic fiber shall be polypropylene with a denier less than 100 and a
nominal fiber length of 2 inch.

2.1.10

All

Inserts and Embedded Metal

items embedded in concrete shall be of the type required for the

intended task, and meet the following standards.

a. Structural Steel Plates, Angles, etc.: ASTM A 36/A 36M
b. Hot-dipped Galvanized: ASTM A 153/A 153M

c. Proprietary Items: In accordance with manufacturers published
literature

2.1.11 Accessories

a. Rubber Gaskets for Circular Concrete Sewer Pipe and Culvert Pipe:
ASTM C 443.

b. External Sealing Bands for Noncircular Sewer, Storm Drain and
Culvert Pipe: ASTM C 877.

c. Preformed Flexible Joint Sealants for Concrete Pipe, Manholes, and
Manufactured Box Sections: ASTM C 990.

d. Elastomeric Joint Sealants: ASTM C 920
e. Grade Rings: Precast concrete grade rings shall be used to support

and adjust manhole frames. Grade rings shall conform to ASTM C 478 and
shall be set in a full bed of mortar.
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2.1.12 Pipe Entry Connectors
Pipe entry connectors shall conform to ASTM C 923 or ASTM C 1478.
2.1.13 Grout

Nonshrink grout shall conform to ASTM C 1107/C 1107M. Cementitious grout
shall be a mixture of portland cement, sand, and water. Proportion one
part cement to approximately 2 parts sand, with the amount of water based
on placement method. Provide air entrainment for grout exposed to the
weather.

2.1.14 Precast Concrete Manholes
Precast concrete manholes shall conform to ASTM C 478.
2.1.14.1 Manhole Bases

Manhole bases shall be precast concrete. Their design and fabrication
shall conform to the general requirements of this Section and the
provisions of ASTM C 478. The bases shall conform to the dimensions shown
on the drawings. The horizontal joint at the top of the base shall be
compatible with that of the precast wall sections.

The precast bases shall be manufactured to contain openings in the wall of
minimum size to receive the ends of the pipe. All penetrations shall be
cast in at the concrete precast plant. Drilled openings shall not be
permitted. These openings shall be accurately set to conform to line and
grade of pipe.

All precast concrete bases shall be free from cracks, damaged joints,
exposed reinforcing, aggregate pockets, spalls, and dimensional distortions
or other irregularities. Any units rejected by the Contracting Officer
shall be tagged and removed from the job site immediately.

2.1.14.2 Manhole Wall and Top

Precast concrete walls shall be made up of straight, circular sections and
eccentric tops if manhole steps are required. The total height of precast
wall required for each manhole shall be determined in the field and shall
be such that the vertical distance between the top of the assembled precast
units and the bottom of the installed cast-iron manhole frame is a minimum
of 4 inches and a maximum of 12 inches to allow for masonry work or precast
concrete grade rings.

All precast units shall be laid up plumb and level. Minimum longitudinal
and circumferential reinforcing steel shall be in conformance with
ASTM C 478.

All precast concrete sections shall be free from cracks, damaged joints,
exposed reinforcing, aggregate pockets, spalls, dimensional distortions, or
other irreqularities. Any units rejected by the Contracting Officer shall
be tagged and removed from the job site immediately.

Precast reinforced concrete slab tops for manholes shall be 8 inches thick
and manufactured in accordance with ASTM C 478. Openings shall be
eccentric when manholes are furnished with steps and concentric if they
have no steps and of the proper diameter to receive the frame specified.
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Slab tops shall be set in a full bed of mortar.
2.1.14.3 Manhole Bench Walls

The flow channels in each manhole shall be carefully shaped following the
details on the drawings. They shall match the inverts and size of pipes
which connect to the manhole, creating a channel of gradual slope and
curvature so that a smooth, uninterrupted flow through the manhole is
ensured. The inverts of these channels shall be constructed of half pipe
sections or concrete. For bends, sort sections of half pipe may be cut and
used to form the channel. Refer to drawings for details. The bench
surface itself shall extend laterally to the manhole walls, pitching
slightly toward the flow channel.

Minimum concrete Class C mix shall be used for bench walls and all exposed
surfaces shall receive a steel-troweled finish. Horizontal surfaces shall
then be brush finished.

2.1.14.4 Manhole Frames and Covers

Frames and covers shall have 24-inch openings and shall be heavy duty,
non-penetrating pickhole type of non-rocking design and shall have machined
bearing surfaces to prevent rocking and rattling under traffic loads.

Material shall be gray cast iron conforming to ASTM A48/A48M, Class 30; or
shall be ductile cast iron conforming to ASTM A536, Grade 60-40-18.

Castings shall be manufactured true to pattern and shall be of uniform
quality, free from blowholes, porosity, hard spots, shrinkage distortion,
or other defects. Components shall fit together completely.

Covers shall have cast-in, 1-1/2-inch-wide, raised letters with lettering
as shown in the drawings.

The finish shall be smooth and well cleaned by shot-blasting or by some
other approved method.

Frames shall be firmly seated in a full bed of mortar and be positioned to
conform to the adjacent finished grade or to the specific elevation shown

on the drawings. Frames shall be set parallel to surface slopes. Covers

shall seat uniformly in any position in the frame without rocking.

2.1.14.5 Manhole Steps

When shown on the drawings, manhole steps shall be copolymer polypropylene
plastic with 1/2-inch Grade 60 steel reinforcement as manufactured by M.A.
Industries, Inc., or equal.

Steps are to be cast in or grouted solid into the precast units at
intervals of 12 inches. Steps shall be in conformance with OSHA
requirements, having drop front or equivalent. Bolted-on types are not
acceptable.

2.1.14.6 Jointing Precast Sections
Seal tongue-and-groove joints of precast manhole sections with either
rubber O-ring gaskets or preformed flexible joint sealant. O-ring gaskets

shall conform to ASTM C 443 and FS SS-S-210. Preformed flexible joint
sealant shall be Kent Seal No. 2 by Hamilton-Kent, Ram-Nek by Henry, or
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equal.

After the joints are assembled the gap between sections shall be packed on
the inside and outside with Anti-Hydro "Axpandaretes," Masterflow 713 by
Master Builders or Five Star Grout by U.S. Grout Corp. and shall be
troweled smooth so that no projections remain on the inside.

The completed joint shall withstand 15-psi internal water pressure without
leakage or displacement of gasket or sealant.

2.1.14.7 Pipe Connections to Manholes
Connect pipe to manholes in the following ways:

Flexible sleeve - integrally cast the sleeve in a precast manhole section
or install the sleeve in a formed or cored opening. Fasten pipe in sleeve
with stainless steel clamp(s). Coat stainless steel clamp(s) with
bituminous material to protect from corrosion. Flexible sleeve shall be
Lock Joint Flexible Manhole Sleeve, Kor-N-Seal connector, or equal.

Compression gasket - integrally cast the compression gasket in a precast
manhole section. Insert pipe into compression gasket. The compression
gasket shall be A-Lok or equal.

At the discretion of the Contracting Officer the following procedure may be
allowed:

Grout-in-place - Precast manhole sections shall have a formed, tapered
circular opening larger than the pipe outside diameter. Grout shall be
non-shrink and waterproof equal to Hallemite, Waterplug, or Embeco.
Plastic pipe shall have a waterstop gasket secured to the pipe with a
stainless steel clamp before grouting.

2.1.14.8 Drop Sections

Whenever the invert of a pipe entering a manhole is 24 inches or more in
height above the invert of the lowest pipe leaving the manhole, it shall be
connected to the manhole with a drop section as shown on the drawings. The
manhole shall be constructed in the normal manner,, except that the
concrete base shall be extended for outside drop pipes and a straight
clean-out pipe shall be connected through the wall as detailed on the
drawings.

Fittings and special adapters required for the outside drop section shall

be of the same material and class as the pipe entering the manhole. After
installing the outside drop section and pipe connections into the manhole,
encase the entire vertical, outside assembly in concrete, as shown, using

Concrete Class "C" mix.

2.1.14.9 Dampproofing

Apply two coats of bituminous waterproofing material to the exterior
surfaces of precast concrete structures by brush or spray and in accordance
with the manufacturer's recommendations. Dampproofing shall be Hydrocide
648 by Sonneborn Building Products, Dehydratine 4 by A.C. Horn Inc., RIW
Marine Liquid by Toch Brothers, or equal.
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2.1.14.10 Lining and Coating

Refer to Section 09 97 24 CONCRETE REPAIR AND HYDROGEN SULFIDE PROTECTIVE
COATING for the lining and coating specifications.

PART 3 EXECUTION
3.1 FABRICATION AND PLACEMENT

Perform fabrication in accordance with NPCA QC Manual and/or ACPA QPC
unless specified otherwise.

3.1.1 Forms

Use forms, for manufacturing precast concrete products, of the type and
design consistent with industry standards and practices. They should be
capable of consistently providing uniform products and dimensions.
Construct forms so that the forces and vibrations to which the forms will
be subjected can cause no product damage. Clean forms of concrete build-up
after each use. Apply form release agents according to the manufacturers
recommendations and do not allow to build up on the form casting surfaces.

3.1.2 Reinforcement

Follow applicable ASTM Standard or ACI 318 for placement and splicing.
Fabricate cages of reinforcement either by tying the bars, wires or welded
wire fabric into rigid assemblies or by welding, where permissible, in
accordance with AWS D1.4/D1.4M. Position reinforcing as specified by the
design and so that the concrete cover conforms to requirements. The
tolerance on concrete cover shall be one-third of that specified but not
more than 1/2 inch. Provide concrete cover not less than 1/2 inch. Take
positive means to assure that the reinforcement does not move significantly
during the casting operations.

3.1.3 Embedded Items
Position embedded items at locations specified in the design documents.
Perform welding in accordance with AWS D1.1/D1.1M when necessary. Hold
rigidly in place inserts, plates, weldments, lifting devices and other
items to be imbedded in precast concrete products so that they do not move
significantly during casting operations.

3.1.4 Synthetic Fiber Reinforced Concrete
Add fiber reinforcement to the concrete mix in accordance with the
applicable sections of ASTM C 1116/C 1116M and the recommendations of the
manufacturer, and in an amount of 0.1 percent by volume.

3.2 CONCRETE

3.2.1 Concrete Mixing

Mixing operations shall produce batch-to-batch uniformity of strength,
consistency, and appearance.

3.2.2 Concrete Placing

Deposit concrete into forms as near to its final location as practical.
Keep the free fall of the concrete to a minimum. Consolidate concrete in
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such a manner that segregation of the concrete is minimized and honeycombed

areas are kept to a minimum. Use vibrators to consolidate concrete with

frequencies and amplitudes sufficient to produce well consolidated concrete.
3.2.2.1 Cold Weather Concreting

Perform cold weather concreting in accordance with ACI 306.1.

a. Provide adequate equipment for heating concrete materials and
protecting concrete during freezing or near-freezing weather.

b. Free from frost all concrete materials and all reinforcement,
forms, fillers, and ground with which concrete is to come in contact.

c. Do not use frozen materials or materials containing ice.
d. 1In cold weather the temperature of concrete at the time of placing
shall not be below 45 degrees F. Discard concrete that freezes before
its compressive strength reaches 500 psi.
3.2.2.2 Hot Weather Concreting
Recommendations for hot weather concreting are given in detail in ACI 305R.
During hot weather, give proper attention to constituents, production
methods, handling, placing, protection, and curing to prevent excessive
concrete temperatures or water evaporation that could impair required
strength or serviceability of the member or structure. The temperature of
concrete at the time of placing shall not exceed S0 degrees F.

3.2.3 Concrete Curing

Commence curing immediately following the initial set and completion of
surface finishing.

3.2.3.1 Curing by Moisture Retention

Prevent moisture evaporation from exposed surfaces until adequate strength
for stripping is reached by one of the following methods:

a. Cover with polyethylene sheets a minimum of 6 mils thick in
accordance with ASTM C 171.

b. Cover with burlap or other absorptive material and keep continually
moist.

c. Use of a membrane-curing compound applied at a rate not to exceed
200 square ft/gallon, or in accordance with manufacturers'
recommendations according to ASTM C 3089.
3.2.4 Surface Finish
Finish unformed surfaces of wet-cast precast concrete products as
specified. If no finishing procedure is specified, finish such surfaces
using a strike-off to level the concrete with the top of the form.
3.2.4.1 Formed Non-Architectural Surfaces
Cast surfaces against approved forms following industry practices in

cleaning forms, designing concrete mixes, placing and curing concrete.
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Normal color variations, form joint marks, small surface holes caused by
air bubbles, and minor chips and spalls will be accepted but no major
imperfections, honeycombs or other major defects will be permitted.

3.2.4.2 Unformed Surfaces

Finish unformed surfaces with a vibrating screed, or by hand with a float.
Normal color variations, minor indentations, minor chips and spalls will be
accepted but no major imperfections, honeycombs, or other major defects
shall be permitted.

3.2.4.3 Special Finishes

Troweled, broom or other finishes shall be according to the requirements of
project documents and performed in accordance with industry standards or
supplier specifications. Submit finishes for approval when required by the
project documents. The sample finishes shall be approved prior to the
start of production.

3.2.5 Stripping Products from Forms

Do not remove products from the forms until the concrete reaches the
compressive strength for stripping required by the design. If no such
requirement exists, products may be removed from the forms after the final
set of concrete provided that stripping damage is minimal.

3.2.6 Patching and Repair

No repair is required to formed surfaces that are relatively free of air
voids and honeycombed areas, unless the surfaces are required by the design
to be finished.

3.2.6.1 Repairing Minor Defects

Defects that will not impair the functional use or expected life of a
precast concrete product may be repaired by any method that does not impair
the product.

3.2.6.2 Repairing Honeycombed Areas

When honeycombed areas are to be repaired, remove all loose material and
cut back the areas into essentially horizontal or vertical planes to a
depth at which coarse aggregate particles break under chipping rather than
being dislodged. Use proprietary repair materials in accordance with the
manufacturer's instructions. If a proprietary repair material is not used,
saturate the area with water. Immediately prior to repair, the area should
be damp, but free of excess water. Apply a cement-sand grout or an
approved bonding agent to the chipped surfaces, followed immediately by
consolidating an appropriate repair material into the cavity.

3.2.6.3 Repairing Major Defects
Evaluate, by qualified personnel, defects in precast concrete products
which impair the functional use or the expected life of products to

determine if repairs are feasible and, if so, to establish the repair
procedure.
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3.2.7 Shipping Products

Do not ship products until they are at least 5 days old, unless it can be
shown that the concrete strength has reached at least 75 percent of the
specified 28-day strength, or that damage will not result, impairing the
performance of the product.

3.3 INSTALLATION
3.3.1 Site Access

It is the Contractor's responsibility to provide adequate access to the
site to facilitate hauling, storage and proper handling of the precast
concrete products.

3.3.2 Precast Structure Installation

Precast section ends shall be clean of foreign materials and carefully
inspected for chips or cracks. Any sections with damaged joint tongue
shall not be used. Preformed plastic gaskets and joint sealant shall be
installed in strict conformance with the manufacturer's recommendations.
Only primer furnished by the gasket manufacturer will be approved.

Invert elevations shall be in strict conformance with the drawings. All
sharp edges or rough sections that obstruct flow shall be removed.

Access door framing shall be case in top slabs in methods approved by the
Contracting Officer and shall be flush and level with the top of concrete.
Reference Section 05 50 13 MISCELLANEOUS METAL FABRICATIONS for additional
criteria.

Set precast concrete sections vertical and in true alignment. Install
O-ring rubber gasket in the recess in the base of previously set section or
prime and double seal joint surfaces with "RAM-NEK" premolded plastic joint
sealer or Contracting Officer-approved equal.

Completely plug, seal, and smooth all holes in sections used for their
handling and the annular space between the wall and entering pipes with
nonshrink grout. Finish grout smooth and flush with the adjoining interior
and exterior manhole wall surfaces and make watertight.

All structures shall be installed plumb.

3.3.2.1 Dampproofing
Paint outer surfaces of precast structures with two coats of bituminous
dampproofing at the rate of 30 to 60 square feet per gallon, in accordance
with the manufacturer's instructions.

3.3.3 Manhole Installation

Manholes shall be constructed to the dimensions shown on the drawings and
as specified in this Section. Protect all work against flooding and
flotation.

Place the manhole base on a bed of 12-inch crushed stone as shown on the
drawings. Minimum diameter of the stone foundation shall be the outside
diameter of the base plus 2 feet. Set the manhole base grade so that a
maximum grade adjustment of 12 inches in required to bring the manhole
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frame and cover to final grade.

Use precast concrete grade rings or brick and non-shrink mortar to adjust
the manhole frame and cover to final grade.

Set precast concrete manhole sections plumb with a 1/4-inch maximum
out-of-plumb tolerance allowed. Seal joints of precast barrel sections
with either a rubber O-ring set in a recess or preformed flexible joint
sealant in sufficient quantity to £ill 75 percent of the joint cavity.

Fill the outside and inside joint with non-shrink mortar and f£inish flush
with the adjoining surfaces. Caulk the inside of any leaking barrel
section joint with lead wool or non-shrink grout to the satisfaction of the
Contracting Officer.

Allow joints to set for 14 hours before backfilling unless the Contracting
Officer specifically approves a shorter period.

Plug holes in the concrete barrel sections required for handling with a
non-shrinking grout or non-shrinking grout in combination with concrete
plugs. Finish flush on the inside.

The ends of the pipe shall be accurately positioned in the openings and
properly secured against movement.

Backfill carefully and evenly around manhole sections.
3.3.3.1 Manhole Pipe Connections

Construct manhole pipe connections, including pipe stubs, as specified
above. Close or seal pipe stubs for future connections with a gasketed
watertight plug.

3.3.3.2 Mortar

Mix mortar only in such quantity as may be required for immediate use. Use
mortar before initial set has taken place. Mortar shall be used within
1-1/2 hours and shall be constantly worked with hoe or shovel until used.
Anti-freeze mixtures shall not be included in the mortar. Install masonry
when the outside temperature is above 40 degrees F unless provisions are
made to protect the mortar and finished work from frost by heating and
enclosing the work with tarpaulins or other suitable material. The
Contracting Officer's decision regarding the adequacy of protection against
freezing shall be final.

3.3.3.3 Setting Manhole Frame and Cover

Set manhole covers and frames in a full mortar bed so that the space
between the top of the manhole masonry and the bottom flanges of the frame
will be completely filled and made watertight. Precast concrete grade
rings a maximum of 12 inches thick shall be used to ensure that the frame
and cover are set to the finished grade. Set the manhole frame and cover
to final grade before placing permanent paving. Install curb inlet stones
as shown on the drawings.

Set manhole frames and covers flush with finish pavement or 3 inches above
the finished grade in unpaved areas. Place a ring of mortar around the
outside of the bottom flange at least 1 inch thick and pitched to shed
water away from the frame. Extend mortar to the outer edge of the masonry
and finish smooth and flush with the top of the flange.
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3.3.3.4 Dampproofing

Paint outer surfaces of manholes with two coats of bituminous dampproofing
at the rate of 30 to 60 square feet per gallon, in accordance with the
manufacturer's instructions.

3.3.4 Leakage Tests

Test each sewer manhole and wetwell for leakage by one of the methods
described below. The Contracting Officer shall observe each test.

3.3.4.1 Exfiltration Test

Assemble precast structure in place; £ill and point all lifting holes and
exterior joints within 6 feet of the ground surface with an approved
non-shrinking mortar. Test before placing the shelf and invert and before
filling and pointing the horizontal joints below 6 feet of depth. Lower
the groundwater table below the bottom of the structure for the duration of
the test. Plug all pipes and other openings into the precast structures
and brace to prevent blow out.

Fill the manhole or wetwell with water to the top of the structure. If the
excavation has not been backfilled and no water is observed moving down the
surface of the structure, the manhole or wetwell is satisfactorily
watertight. If the test as described above is unsatisfactory as determined
by the Contracting Officer or if the excavation has been backfilled,
continue the test. A period of time may be permitted to allow for
absorption. Following this period, refill the manhole or wetwell to the
top of the structure, if necessary, and wait at least 8 hours. At the end
of the test period, refill the manhole or wetwell to the top of the
structure again, measuring the volume of water added. Extrapolate the
refill amount to a 24-hour leakage rate. The leakage for each manhole or
wetwell shall not exceed 1 gallon per vertical foot for a 24-hour period.
If the manhole or wetwell fails this requirement, but the leakage does not
exceed 3 gallons per vertical foot per day, the Contractor may make repairs
by approved methods as directed by the Contracting Officer. If leakage due
to a defective section of joint exceeds 3 gallons per vertical foot per
day, the structure shall be rejected. Uncover the rejected structure as
necessary to disassemble, reconstruct, or replace it as directed by the
Contracting Officer. Retest the manhole or wetwell and, if satisfactory,
fill and paint the interior joints.

No adjustment in the leakage allowance will be made for unknown causes such
as leaking plugs, absorptions, etc. It will be assumed that all loss of
water during the test is a result of leaks through the joints or through
the concrete.

An infiltration test may be substituted for an exfiltration test if the

groundwater table is above the highest joint in the manhole. If the

Contracting Officer determines there is no leakage into the manhole, the

manhole will be considered watertight. if the Contracting Officer is not

satisfied, the Contractor shall perform an exfiltration or air testing.
3.3.4.2 Vacuum Test

Vacuum testing shall conform to ASTM C 1244.

If the pressure drop exceeds the acceptable limits, the Contractor will be

SECTION 03 40 00.00 10 Page 212




Revitalize Water & Wastewater Systems, Phase 4 - DP2 - KARS Park 79K38880
REVISION A

allowed to make necessary repairs, as approved by the Contracting officer.
The manhole shall then be retested.

When a successful vacuum test has been completed, f£fill and point the
interior and exterior joints.

3.3.4.3 Leakage Tests for Drain Manholes
The Contracting Officer will visually inspect drain manholes for possible
leaks before backfilling is allowed. All joints shall be sealed to the
satisfaction of the Contracting Officer.
The Contracting Officer may require an exfiltration test as described for
sewer manholes on any structure for which the Contracting Officer deems
such a test appropriate.

3.3.5 Cleaning

Thoroughly clean all precast structures of all silt, debris, and foreign
matter of any kind before final inspections.

-- End of Section --
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SECTION 05 50 13

MISCELLANEOUS METAL FABRICATIONS

PART 1 GENERAL

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

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (2003; Reaffirmed 2009) Designation System
for Aluminum Finishes

AMERICAN WELDING SOCIETY (AWS)
AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (1996; R 2005) Square and Hex Bolts and
Screws (Inch Series)

ASME B18.2.2 (1987; R 2005) Standard for Square and Hex
Nuts

ASME B18.21.1 (2009) Washers: Helical Spring-Lock, Tooth

Lock, and Plain Washers (Inch Series)

ASME B18.6.2 (1998; R 2005) Slotted Head Cap Screws,
Square Head Set Screws, and Slotted
Headless Set Screws: Inch Series

ASME B18.6.3 (2003; R 2008) Machine Screws and Machine
Screw Nuts

ASTM INTERNATIONAL (ASTM)
ASTM A 123/A 123M (2009) Standard Specification for Zinc

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

ASTM A 153/A 153M {2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

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

ASTM A 467/A 467M (2007) Standard Specification for Machine
Coil Chain
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(1999; R 2009) Standard Specification for
Ferritic Malleable Iron Castings

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

(2009a) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

(2009) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings

(2009a) Standard Specification for General
Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process

(2008) Standard Specification for
Aluminum-Alloy Permanent Mold Castings

(2007) Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

(2008) Standard Specification for Aluminum
and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes

(2009) Standard Specification for
Aluminum-Alloy Sand Castings

(2004; E 2009; R 2009) Standard
Specification for Steel Tapping Screws for
Cold-Formed Steel Framing Connections

(1597; R 2002el) Asphalt-Base Emulsions
for Use as Protective Coatings for Metal

(1996; R 2003) Standard Test Methods for
Strength of Anchors in Concrete and
Masonry Elements

MASTER PAINTERS INSTITUTE (MPI)

(Oct 2009) Alkyd Anti-Corrosive Metal
Primer

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

ASTM A 47/A 47M
ASTM A 53/A 53M
ASTM A 653/A 653M
ASTM A 780/A 780M
ASTM A 924/A 924M
ASTM B 108/B 108M
ASTM B 209

ASTM B 221

ASTM B 26/B 26M
ASTM C 1513

ASTM D 1187

ASTM E 488

MPI 79

SSPC SP 3

SSPC SP 6/NACE No.3

1.2 SUBMITTALS

(1982; E 2004) Power Tool Cleaning

(2007) Commercial Blast Cleaning

Government approval is required for submittals with a "G" designation;
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submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAIL PROCEDURES :

SD-03 Product Data
Access doors and panels; G
1.3 QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M. Use procedures,
materials, and equipment of the type required for the work.

1.4 DELIVERY, STORAGE, AND PROTECTION
Protect from corrosion, deformation, and other types of damage. Store
items in an enclosed area free from contact with soil and weather. Remove
and replace damaged items with new items.

PART 2 PRODUCTS

2.1 MATERIALS

2.1.1 Steel Pipe
ASTM A 53/A 53M, Type E or S, Grade B.

2.1.2 Fittings for Steel Pipe
Standard malleable iron fittings ASTM A 47/A 47M.

2.1.3 Anchor Bolts

ASTM A 307. Where exposed, shall be of the same material, color, and
finish as the metal to which applied.

2.1.3.1 Expansion Anchors, Sleeve Anchors, and Adhesive Anchors
Provide 3/4-inch diameter expansion anchors, sleeve anchors, or adhesive
anchors as indicated on the drawings. Minimum concrete embedment shall be
as indicated on the drawings. Design values listed shall be as tested
according to ASTM E 488.
a. Minimum allowable pullout value shall be 4,000 1b.
b. Minimum allowable shear value shall be 5,000 1b.

2.1.3.2 Lag Screws and Bolts
ASME B18.2.1, type and grade best suited for the purpose.

2.1.3.3 . Toggle Bolts
ASME Bl18.2.1.

2.1.3.4 Bolts, Nuts, Studs and Rivets

ASME B18.2.2 or ASTM A 307.
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2.1.3.5 Screws
ASME B18.2.1, ASME B18.6.2, ASME B18.6.3 and ASTM C 1513.
2.1.3.6 Washers

Provide plain washers to conform to ASME B18.21.1. Provide beveled washeis
for American Standard beams and channels, square or rectangular, tapered in
thickness, and smooth. Provide lock washers to conform to ASME B18.21.1.

2.1.4 Aluminum Alloy Products

Conform to ASTM B 209 for sheet plate, ASTM B 221 for extrusions and

ASTM B 26/B 26M or ASTM B 108/B 108M for castings, as applicable. Provide
aluminum extrusions at least 1/8 inch thick and aluminum plate or sheet at
least 0.050 inch thick.

2.2 FABRICATION FINISHES
2.2.1 Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication
where practicable. Galvanizing: ASTM A 123/A 123M, ASTM A 153/A 153M,
ASTM A 653/A 653M or ASTM A 924/A 924M, G90, as applicable.

2.2.2 Galvanize

Anchor bolts, grating fasteners, washers, and parts or devices necessary
for proper installation, unless indicated otherwise.

2.2.3 Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint conforming
to ASTM A 780/A 780M or by application of stick or thick paste material
specifically designed for repair of galvanizing, as approved by Contracting
Officer. Clean areas to be repaired and remove slag from welds. Heat
surfaces to which stick or paste material is applied, with a torch to a
temperature sufficient to melt the metallics in stick or paste; spread
molten material uniformly over surfaces to be coated and wipe off excess
material.

2.2.4 Shop Cleaning and Painting
2.2.4.1 Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3. Surfaces that
will be exposed in spaces above ceiling or in attic spaces, crawl spaces,
furred spaces, and chases may be cleaned in accordance with SSPC SP 3 in
lieu of being blast cleaned. Wash cleaned surfaces which become
contaminated with rust, dirt, oil, grease, or other contaminants with
solvents until thoroughly clean. Steel to be embedded in concrete shall be
free of dirt and grease. Do not paint or galvanize bearing surfaces,
including contact surfaces within slip critical joints, but coat with rust
preventative applied in the shop.

2.2.4.2 Pretreatment, Priming and Painting

Apply pretreatment, primer, and paint in accordance with manufacturer's
printed instructions. On surfaces concealed in the finished construction
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or not accessible for finish painting, apply an additional prime coat to a
minimum dry film thickness of 1.0 mil. Tint additional prime coat with a
small amount of tinting pigment.

2.2.5 Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.
2.2.6 Aluminum Surfaces
2.2.6.1 Surface Condition

Before finishes are applied, remove roll marks, scratches, rolled-in
scratches, kinks, stains, pits, orange peel, die marks, structural streaks,
and other defects which will affect uniform appearance of finished surfaces.

2.2.6.2 Aluminum Finishes

Unexposed sheet, plate and extrusions may have mill finish as fabricated.
Sandblast castings' finish, medium, AA DAF-45. Unless otherwise specified,
provide all other aluminum items with a standard mill finish or anodized
finish as indicated. Provide a coating thickness not less than that
specified for protective and decorative type finishes for items used in
interior locations or architectural Class I type finish for items used in
exterior locations in AA DAF-45. Provide a polished satin finish on items
to be anodized.

2.3 ACCESS DOORS AND PANELS

Provide flush type access doors and panels unless otherwise indicated.
Fabricate frames for access doors of steel not lighter than 14 gage with
welded joints and anchorage for securing into construction. Provide access
doors with a minimum of 14 by 20 inches or as indicated on the drawings and
of not lighter than 14 gage steel, with stiffened edges and welded
attachments. Provide access doors hinged to frame and with a flush-face,
turn-screw-operated latch. Provide exposed metal surfaces with a shop
applied prime coat. Design access door to withstand a minimum of 250 psf
live load with maximum deflection of L/240.

2.4 GUARD POSTS (BOLLARDS/PIPE GUARDS)

Provide 6-inch galvanized standard weight steel pipe as specified in
ASTM A 53/A 53M. Anchor posts in concrete as indicated and fill solidly
with concrete with minimum compressive strength of 2500 psi.

2.5 SAFETY CHAINS

Construct safety chains of galvanized steel, straight link type, 3/16 inch
diameter, with at least twelve links per foot, and with snap hooks on each
end. Test safety chain in accordance with ASTM A 467/A 467M, Class CS.
Provide snap hooks of boat type. Provide galvanized 3/8 inch bolt with 3/4
inch eye diameter for attachment of chain, anchored as indicated. Supply
two chains, 4 inches longer than the anchorage spacing, for each guarded
area. Locate safety chain where indicated. Mount the top chain 3 feet 6
inches above the floor and mount the lower chain 2 feet above the floor.
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" PART 3 EXECUTION
3.1 GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated, according to manufacturer's
instructions. Verify all measurements and take all field measurements
necessary before fabrication. Exposed fastenings shall be compatible
materials, shall generally match in color and finish, and harmonize with
the material to which fastenings are applied. Include materials and parts
necessary to complete each item, even though such work is not definitely
shown or specified. Poor matching of holes for fasteners shall be cause
for rejection. Conceal fastenings where practicable. Thickness of metal
and details of assembly and supports shall provide strength and stiffness.
Form joints exposed to the weather shall be formed to exclude water. Items
listed below require additional procedures.

3.2 WORKMANSHIP

Provide miscellaneous metalwork that is well formed to shape and size, with
sharp lines and angles and true curves. Drilling and punching shall
produce clean true lines and surfaces. Provide continuous welding along
the entire area of contact except where tack welding is permitted. Do not
tack weld exposed connections of work in place and ground smooth. Provide
a smooth finish on exposed surfaces of work in place and unless otherwise
approved, flush exposed riveting. Mill joints where tight fits are
required. Corner joints shall be coped or mitered, well formed, and in
true alignment. Accurately set work to established lines and elevations
and securely fastened in place. Install in accordance with manufacturer's
installation instructions and approved drawings, cuts, and details.

3.3 ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening miscellaneous metal items
securely in place. Include for anchorage not otherwise specified or
indicated slotted inserts, expansion shields, and powder-driven fasteners,
when approved for concrete; toggle bolts and through bolts for masonry;
machine and carriage bolts for steel; through bolts, lag bolts, and screws
for wood. Do not use wood plugs in any material. Provide non-ferrous
attachments for non-ferrous metal. Make exposed fastenings of compatible
materials, generally matching in color and finish, to which fastenings are
applied. Conceal fastenings where practicable.

3.4 BUILT-IN WORK
Form for anchorage metal work built-in with concrete or masonry, or provide
with suitable anchoring devices as indicated or as required. Furnish metal
work in ample time for securing in place as the work progresses.

3.5 WELDING
Perform welding, welding inspection, and corrective welding, in accordance
with AWS D1.1/D1.1M. Use continuous welds on all exposed connections.
Grind visible welds smooth in the finished installation.

3.6 FINISHES

3.6.1 Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat
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conforming to MPI 79 to prevent galvanic or corrosive action. Where
aluminum is in contact with concrete, plaster, mortar, masonry, wood, or
absorptive materials subject to wetting, protect with ASTM D 1187,
asphalt-base emulsion.

3.6.2 Field Preparation

Remove rust preventive coating just prior to field erection, using a
remover approved by the rust preventive manufacturer. Surfaces, when
assembled, shall be free of rust, grease, dirt and other foreign matter.

3.6.3 Environmental Conditions

Do not clean or paint surface when damp or exposed to foggy or rainy
weather, when metallic surface temperature is less than 5 degrees F above
the dew point of the surrounding air, or when surface temperature is below
45 degrees F or over 95 degrees F, unless approved by the Contracting
Officer.

3.7 ACCESS PANELS
Install a removable access panel not less than 12 by 12 inches directly
below each valve, flow indicator, damper, or air splitter that is located
above the ceiling, other than an acoustical ceiling, and that would
otherwise not be accessible.

3.8 INSTALLATION OF GUARD POSTS (BOLLARDS/PIPE GUARDS)
Set pipe guards vertically in concrete piers. Construct piers of, and the
hollow cores of the pipe filled with, concrete having a compressive

strength of 3,000 psi.

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

PAINTING AND COATING

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 A780/A780M (2009) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip

Galvanized Coatings

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

ASTM D 2697 (2003; R 2008) Volume Nonvolatile Matter
in Clear or Pigmented Coatings

MASTER PAINTERS INSTITUTE (MPI)

MPI 4 (Jan 2004) Interior/Exterior Latex Block
Filler

MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal
Primer

NATIONAL ASSOCIATION OF PIPE FABRICATORS (NAPF)

NAPF 500-03-04 (2006) Abrasive Blast Cleaning for Ductile
Iron Pipe

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 1 (1982; E 2004) Solvent Cleaning

SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning

SSPC SP 11 (1987; E 2004) Power Tool Cleaning to Bare
Metal

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-P-21035 (1991; Rev B; Notice 2 2003) Paint, High
Zinc Dust Content, Galvanizing Repair
(Metric)
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U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FED~STD-595 (Rev C, 2008) Colors Used in Government
Procurement

FS A-A-1500 Performance Alternates

FS TT-P-102 (Rev F) Paint, 0il, (Alkyd Modified,
Exterior, Low VOC)

FS TT-P-664 (Rev D) Lacquer-Resisting L&C Free Alkyd

Primer
1.2 SUBMITTALS

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

SD-01 Preconstruction Submittals

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

SD-03 Product Data

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

Caulk/Sealer

Inhibitive Metal Primer
Latex Block Filler
Enamel

1.3 DELIVERY, HANDLING AND STORAGE

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

All paint materials, thinners, and cleaners shall be stored in tightly

closed containers in a covered, well-ventilated area where they will not be

exposed to excessive heat, sparks, flame, or direct sunlight. Water-based

materials shall be protected against freezing.

Material Safety Data Sheets shall be submitted by the Contracting Officer.
1.4 CONTRACTOR PERSONNEL QUALIFICATION

Personnel assigned to the work shall be certified by the Contractor to have

had adequate previous experience in the successful application of paints
and coatings similar to those specified.
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1.5 WARRANTY

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

PART 2 PRODUCTS
2.1 GENERAL

The following are suggested paint manufacturers and their products. Other
paint manufacturers' products of equal quality will be considered when
approved by the Contracting Officer. All thinners and cleaners shall be
products of the coating manufacturer. Primer and finish coats of the paint
system shall be products of the same manufacturer.

2.2 EXTERIOR PRODUCTS

FEDERAL SHERWIN ICI /

SPECIFICATION PITTSBURGH WILLIAMS GLIDDEN
Caulk/Sealer ASTM C 920 Chem Calk Elastomeric --
Latex Block Filler, MPI 4 FS A-A-1500 6-15 B25W25 4000
Enamel FS TT-P-102 1-934 A-2 2518
Inhibitive Metal Primer, FS TT-P-664 -- BS50ONN26 4160
MPI 79 FS TT-P-664 B50W21

2.3 HIGH PERFORMANCE PRODUCTS
2.3.1 Submerged and Alternately Submerged Metal Coating Systems

System No. 1: Submerged and alternately submerged metal - raw water
(nonpotable) or raw sewage with shop applied primer:

a. Type: hydrophobic aromatic polyurethane, 2-coat system.

b. Service Conditions: For use with metal pipes or structures
alternately submerged in raw sewage or raw water (nonpotable) and
exposed to a moist saturated hydrogen sulfide atmosphere, as in raw
sewage wet wells. Minimum temperature resistance of the coating shall
be 140 degrees F for moist heat conditions.

1. All ferrous metal surfaces inside of raw sewage wetwells and
valve vaults.

c. Surface Preparation (Shop): Brush-off blast cleaning in accordance
with NAPF 500-03-04 to a minimum surface profile of 1.5 mils.

d. Shop Prime: Apply Tnemec Series N69 Hi-Build Epoxoline II
polyamidoamine epoxy at 4.0 to 6.0 mils dft.

e. Spot Prime: Pressure wash to remove all dirt grease and
contamination. Power Tool clean all bare and damaged areas per

SSPC SP 3. Featheredge to tightly adhered coating. Thoroughly abrade
the entire surface before proceeding. All surfaces must be clean, dry
and thoroughly abraded prior to the application of any coatings. Spot
prime all bare areas with one coat of Tnemec Series 446 Perma-Shield
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MCU hydrophobic aromatic polyurethane at 4.0 to 6.0 mils dft

f. Intermediate Coat: Apply Tnemec Series 446 Perma-Shield MCU
hydrophobic aromatic polyurethane at 7.0 to 9.0 mils dft.

g. Finish Coat: Apply Enemec Series 446 Perma-Shield MCU hydrophobic
aromatic polyurethane at 7.0 to 9.0 mils dft. '

Exposed Metal Coating Systems

System No. 10: Exposed Metal, Corrosive Environment:

a. Type: High-build epoxy intermediate coat having a minimum wvolume
solids of 84 percent, with an inorganic zinc prime coat and a pigmented
polyurethane finish coat having a minimum volume solids of 73 percent.

b. Service Conditions: For use with metal structures or pipes
subjected to water condensation, chemical fumes such as hydrogen
sulfide, salt spray, and chemical contact.

c. Surface Preparation: Solvent clean in accordance with SSPC SP 1 to
remove contaminants from the surface. Abrasive blast in accordance with
SSPC SP 10/NACE No. 2.

d. Prime Coat: Self-curing, two-component inorganic zinc-rich coating
recommended by the manufacturer for overcoating with a high-build epoxy
finish coat. Minimum zinc content shall be 12 pounds per gallon.

Apply to a thickness of 3 mils. Products: Tnemec Series 90-97;
Sherwin-Williams Zinc-Clad II Plus, or equal.

e. Intermediate Coat: Tnemec Series 135; Sherwin-Williams Macropoxy
646 B58-600/B58V600 or equal. Film thickness 5.0 to 8.0 mils/coat.
Minimum solids by volume should be 84 percent.

f. Finish Coat: Two-component pigmented acrylic or aliphatic
polyurethane, recommended by the manufacturer for overcoating a
high-build epoxy coating. Apply to a thickness of at least 3 mils.
Products: Tnemec Series 740 Sherwin-Williams Hi-Solids Polyurethane
B65-300 Series/B60V30; or equal

System No. 18: Exposed Metal Organic Zinc Primer for Shop Coating and
Field Touch-Up:

a. Type: Organic zinc primer having a minimum zinc content of 14
pounds per gallon.

b. Service Conditions: For use as a shop-applied primer or field
touch-up primer over inorganic zinc prime coatings on exposed metal

c. Surface Preparation: Solvent clean in accordance with SSPC SP 1 to
remove contaminants from the surface. Abrasive blast in accordance
with SSPC SP 10/NACE No. 2.

d. Coating: Coating shall be of the two- or three-component converted
epoxy, epoxy phenolic, or urethane type. Products: Tnemec 90-97;
Sherwin-Williams Zinc-Clad III HS B69A100/B69D11/B69D11; or equal.
Applied to a minimum dry-film thickness of 3 mils. Organic zinc primer
shall be manufactured by the prime coat manufacturer.
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2.3.3 Buried Metal Coating Systems
System No. 21: Buried Metal:

a. Type: High solids Cycloaliphatic Amine epoxy or phenolic epoxy
having minimum volume solids of 80 percent (ASTM D 2697).

b. Service Conditions: Buried metal, such as valves, flanges, bolts,
nuts, structural steel, and fittings.

c. Surface Preparation: Solvent clean in accordance with SSPC SP 1 to
remove contaminants from the surface. Abrasive blast in accordance
with SSPC SP 10/NACE No. 2.

d. Coating System: Apply three or more coats of Tnemec 104 HS (6.0 to
8.0 mils per coat); Sherwin-Williams Tank Clad HS B62-80 Series/B60V80
Series at 5.0 to 8.0 mils/coat; or equal; 30 mils total. Maximum
thickness of an individual coating shall not exceed the manufacturer's
recommendation.

System No. 24: Buried Metal:
a. Type: Corrosion-resisting grease.

b. Service Conditions: Buried metal, such as bolts, bolt threads, tie
rods, and nuts.

c. Surface Preparation: Solvent clean in accordance with SSPC SP 1 to
remove contaminants from the surface. Power Tool Clean in accordance
with SSPC SP 3 as a minimum. Abrasive blasting in accordance with

SSPC SP 6/NACE No.3 is preferred.

d. Coating: NO-OX-ID GG-2 as manufactured by Sanchem, Inc. Apply to
a minimum thickness of 1/4-inch. ’

2.3.4 PVC, CPVC, and FRP Coating System
System No. 41: PVC, CPVC, and FRP, Ultraviolet Exposure or Color Coding:
a. Type: Epoxy primer with minimum volume solids of 54 percent and a
pigmented polyurethane enamel having a minimum volume solids of 73
percent.

b. Service Conditions: PVC or CPVC or FRP exposed to sunlight.

c. Surface Preparation: Clean the surface in accordance with SSPC SP 1.
Then, lightly abrade the surface with medium-grain sandpaper.

d. Prime Coat: One coat of Tnemec Series N69 Epoxoline;
Sherwin-Williams Macropoxy 646 B58 Series/B58V600; or equal. Apply to
a minimum dry-film thickness of 4 mils.
e. Finish Coat: One coat of Tnemec Series 740; Sherwin-Williams
Hi-Solids Polyurethane B65-300 Series/B60V30; or equal. Apply to a
dry-film thickness of 3 to 5 mils.

2.3.5 Coating Systems for Nonferrous Metals

System No. 51: Insulate Aluminum (Insulation) from Concrete and Carbon
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Steel:

Type: Bituminous paint having a minimum volume solids of 68 percent
coal-tar pitch based.

b. Service Conditions: Coat areas of aluminum grating, stairs,
structural members or aluminum fabrications, in contact with concrete
or carbon steel with this system.

c. Surface Preparation: Solvent or steam clean in accordance with
SSPC SP 1; do not use alkali cleaning. Then dust blast. Option to
hand or power scarify.

d. Finish Coat: Tnemec 46-465; or equal. Apply two coats to a
minimum dry-£film thickness of 8.0 to 12.0 mils per coat.

System No. 55: Repair of Galvanized Steel Surfaces:

a. Type: Cold galvanizing compound consisting of paint containing
oils, solvents, and zinc dust and complying with MIL-P-21035. Minimum
metallic zinc content in the cured coating shall be 90 percent.

b. Service Conditions: Repair of damaged galvanized coatings on steel
surfaces.

c. Surface Preparation: Clean damaged surfaces in accordance with
SSPC SP 1 and SSPC SP 11.

d. Coating System: Apply Z.R.C. Galvanizing Compound; RAMCO Specialty
Products "Zinckit"; NuWave "Galv-Match-Plus"; Devcon "Cold
Galvanizing"; Clearco "Cold Galvanizing Spray"; or equal; to a minimum
dry-film thickness of 3 mils. Apply as specified in ASTM A780/A780M,
Annex A2.

PART 3 EXECUTION
3.1 GENERAL

Manufacturer's recommendations for surface preparation, thinning, mixing,
handling, and applying his product shall be considered a part of this
specification. 1In case of conflict between the manufacturer's
recommendations and the requirements of this specification, the latter
shall take precedence.

3.2 PROTECTION

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

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

3.3 SURFACE PREPARATION

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

3.3.2 Metal Surfaces

All heavy rust and loose mill scale shall be removed from steel in
accordance with SSPC SP 3, Power Tool Cleaning.

Minor aluminum oxide film and corrosion shall be removed by hand or power
tool cleaning.

Previously unpainted galvanized and aluminum surfaces shall be treated with
wash primer in accordance with manufacturer's instructions.

3.3.3 Sealing
All cracks, crevices, and joints such as those along the perimeter of
windows and doors shall be sealed with a paintable latex type caulking
conforming to ASTM C 920.

3.4 MIXING AND APPLICATION

3.4.1 General
All painting shall be accomplished in accordance with the painting schedule.
No exterior painting shall be allowed in rainy weather or when rain is
imminent. No paints or coatings shall be applied when the temperature or
humidity is outside the limits recommended by the manufacturer.
Paints and coatings shall be applied by brush, roller, or airless spray.
Each coat of material applied shall be free from runs, sags, bubbles, and
foreign contaminants; variations in color, gloss and texture; dry
overspray, brush, and roller marks; holidays (missed areas); or other

evidence of poor application.

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

Paints and coatings shall be neatly "cut-in" around doors, windows,
ceilings, etc.

All newly painted surfaces shall be adequately protected from damage.
3.4.2 Procedures
Coatings shall be applied as follows:

a. Material shall be thoroughly stirred to produce a uniform mixture.
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b. Material shall be thinned for workability and improved spray
characteristics, but only according to the manufacturer's
instructions.

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

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

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

3.4.3 Exterior Surfaces
Metal surfaces shall be primed with alkyd primer in accordance with
manufacturer's instructions, and topcoated with two coats enamel in
accordance with manufacturer's instructions.
Paint shall be allowed to dry overnight before re-coating.

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

3.6 ACCEPTANCE PROVISIONS

3.6.1 Inspection

Contractor shall provide for inspection of his work to ensure that the
requirements of this section have been fulfilled.

3.6.2 Cleanup
Contractor shall be responsible for removal of all paint or coating
splatter and spills from floors, adjacent walls, hardware, and all other

finished surfaces.

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

3.7 PAINT SCHEDULE
3.7.1 Exterior Paint Schedule

Coloxrs shall be in accordance with FED-STD-585.

FINISH
COLOR
SURFACE PRIMER FINISH COAT AND SHEEN
Exterior Latex block Acrylic emulsion Gray -
masonry filler latex flat
(rough/
porous)
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FINISH
. COLOR
SURFACE PRIMER FINISH COAT AND SHEEN
Exterior Exterior Enamel Gray -
metal metal primer semi-gloss

-- End of Section --
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SECTION 09 97 24

CONCRETE REPAIR AND HYDROGEN SULFIDE PROTECTIVE COATING

PART 1 GENERAL

1.1 SCOPE OF WORK
Furnish all labor, materials, equipment, and incidentals required to
install and test, complete, and ready for operation, the repair and
protective coating/lining of existing and new concrete structure(s) as
specified herein and as shown on the drawings, including existing manholes,

new manholes, existing lift stations/wet wells, and new lift stations/wet
wells.

Provide all labor, materials, equipment, and incidentals required:

a. To meet all of the OSHA requirements for performing work in a
confined space.

b. To provide positive ventilation in the confined space.
c. To provide all bypass pumping to perform the required work.

d. To provide all wastewater flow control(s) and diversion(s) to
properly isolate the work area(s).

Concrete repair or concrete preparation work of 1/2 inch depth or less
shall be the subsidiary/ancillary obligation of the Contractor and no
additional payment shall be made for this work.

A National Association of Corrosion Engineers (NACE) certified inspector is
required to observe the application and the testing of the protective epoxy
lining coats, provide daily reports, and certify that the protective epoxy
lining coats were applied in accordance with the manufacturer's
recommendations. The NACE inspector shall be appropriate certified in the
inspection of the application and testing of coatings.
1.2 RELATED WORK
Concrete work is included under Division 3.
1.3 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
ACI INTERNATIONAL (ACI)
ACI 308R (2001; R 2008) Guide to Curing Concrete
ASTM INTERNATIONAL (ASTM)
ASTM D 4787 (2008) Standard Practice for Continuity

Verification of Liquid or Sheet Linings
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INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)
ICRI 03732 (1997) Selecting and Specifying Concrete

Surface Preparation for Sealers, Coatings,
and Polymer Overlays

ICRI CSP 5 (1997) Concrete Surface Profile 65-70 mils
ICRI CSP 6 (1997) Concrete Surface Profile 70-75 mils
ICRI CSP 8 (1997) Concrete Surface Profile 80-85 mils

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 1 (1982; E 2004) Solvent Cleaning

SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning

SSPC SP 5/NACE No. 1 (2007) White Metal Blast Cleaning

SSPC VIS 1 . (2002) Guide and Reference Photographs for

Steel Surfaces Prepared by Dry Abrasive
Blast Cleaning

.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Certified Shop Drawings; G
SD-03 Product Data
Product Data; G
SD-06 Test Reports
High Vbltage Spark Testing; G
SD-07 Certificates
NACE Certification; G
SD-08 Manufacturer's Instructions
Non-conforming aspects; G

5 SHOP DRAWINGS

Submit certified shop drawings showing all important details of concrete
repair and protective coating installation.

Submit product data including descriptive literature, bulletins, and/or
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catalogs of the protective coating and concrete repair materials and
cleaning procedures.

1.6 QUALIFICATIONS

Furnish all of the protective coating material specified herein from a
single manufacturer who regularly engages in the production of this type of
hydrogen sulfide protective coating material who is fully experienced,
reputable, and qualified in the manufacture of the coating to be

furnished. If resurfacing greater than 1/2 inch in depth is required, a
different manufacturer may be used for these deep concrete repairs. Ensure
that material furnished under this specification is new and unused, of the
type, components, and efficiency installed on previous projects and the
product of a manufacturer having a successful record of operation,
manufacturing and service for a minimum of 5 years before bid date. The
manufacturer shall supply the Contracting officer with previous
installation details including references with current phone numbers for a
minimum of 10 previous projects which used the specified protective
coating/lining system(s).

The protective coating manufacturer shall instruct the protective coating
manufacturer applicator or the Contractor in the proper procedures in
applying the protective coatings. The Contractor shall guarantee that the
prepared surfaces to be coated and the application of the protective
coating are suitable for the purpose intended and free from defects of
material and workmanship. The protective coating manufacturer shall
provide a certification to the Contracting Officer that the surfaces were
properly prepared and properly coated.

The protective coating shall be Tnemec Series 218 MortarClad/Tnemec Series
434 Perma-Shield/Tnemec Series 435 Tnemec-Glaze by Tnemec Company,
Sauereisen series F-120 or 121/210T or RS/210G by Sauereisen Inc., or
approved equal.

If it is impossible to conform to certain details of the specifications due
to different manufacturer's products, describe all non-conforming aspects
and the reason for non-conformance.

1.7 DELIVERY, STORAGE, AND HANDLING
Properly protect all materials so that no damage or deterioration occurs

during a prolonged delay from the time of shipment until installation is
completed.

Properly protect all materials, equipment, and parts against any damage
during a prolonged period at the site.

Properly mark each box or package to show its net weight in addition to its
contents.

1.8 SITE CONDITIONS

1.8.1 Weather Constraints
Maintain substrate temperatures and air temperature before, during, and
after installation in accordance with the protective coating manufacturer's
written recommendations and instructions. Protect areas to be coated from

the elements of direct weather (sunlight, rain, wind, etc.) and inclement
weather during the application and curing period of the coatings.
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Provide adequate ventilation during application and curing periods.
1.9 WARRANTIES

Warranties shall be in accordance with Section 01 78 00 CLOSEOQOUT
SUBMITTALS. Additionally, the protective coating manufacturer shall
warranty its products as free from material defects for a minimum period of
one year.

The Contractor shall warranty the installed protective coating/lining
system as free from material and workmanship.

1.10 PATENTS AND LICENSES

The Contractor is responsible for all patents or licenses that exist on the
materials that are provided.

The Contractor and manufacturer shall assume all costs of patent fees or
licenses for the materials or process and shall safeguard and save harmless
the Government from all damages, judgments, claims, and expenses arising
from license fees or claimed infringement of any letters, patent or patent
rights, or fees for the use of any equipment or process structural feature
or arrangement of any of the component parts of the installation and the
price bid shall be deemed to include payment of all such patent fees,
licenses, or other costs pertaining thereto.

PART 2 PRODUCTS
2.1 MATERIALS

The protective lining system shall be a multi-component protective lining
system, including:

a. Concrete restoration where required with epoxy or cementitious
resurfacing/underlayment materials as specified herein and in
accordance with protective coating/lining manufacturer's
recommendations.

b. A basecoat of trowelable or sprayable aggregate filled epoxy lining
at 125 mils dry f£ilm thickness (dft) for corrosion and abrasion
resistance against the physical and chemical attack phenomena typically
assoclated with municipal wastewater service conditions.

c. Epoxy sealer coat at 15 to 20 mils dft to provide a smooth and
sealed finished surface profile.

d. Applicator or Contractor shall provide all accessory components of
the system such as infiltration control products or other compounds as
recommended by the protective coating manufacturer for maximum
protective lining adherence to substrate and long-term service
per