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PART 1 GENERAL

1.1 CONTRACT DRAWINGS

SECTION 00 01 15
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01/07
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SECTION 00 41 00

BID SCHEDULES
01/07

PART 1 GENERAL
1.1 BASIS OF BIDS
1.1.1 Options

This contract will be solicited with options. A description of the options
is contained in Section 01 11 00 SUMMARY OF WORK and as follows:

(1) Item 0001: Base Bid

Basis of Bid for Item 0001 shall be the entire work complete in
accordance with the drawings and specifications, but not including the work
indicated or specified to be provided under any Option Item.

(ii) Item 0002: Option 1

Option may be exercised at the time of award or as determined by the
Contracting Officer. A firm fixed bid price is required for the option. No
provision is made for economic price adjustment. Method for evaluation of
bids for award purposes is specified below.

Basis of Bid for Item 0002 shall be the addition of the following work
complete:

Pavement repairs, slurry seal, and pavement striping work at areas
shown on drawings.

(iii) TItem 0003: Option 2

Option may be exercised at the time of award or as determined by the
Contracting Officer. A firm fixed bid price is required for the option. No
provision is made for economic price adjustment. Method for evaluation of
bids for award purposes is specified below.

Basis of Bid for Item 0003 shall be the addition of the following work
complete:

Replacement and repair of taxi-way joint seals and concrete spall
repairs as shown on the drawings.

(iv) Item 0004: Option 3

Option may be exercised at the time of award or as determined by the
Contracting Officer. A firm fixed bid price is required for the option. No
provision is made for economic price adjustment. Method for evaluation of

bids for award purposes is specified below.

Basis of Bid for Item 0004 shall be the addition of the following work
complete:

Pavement cleaning, repairs, slurry seal, and pavement striping at
parking lot, and work to guardrails and posts, as shown on the drawings.

DOCUMENT 00 41 00 Page 1
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(v) Item 0005: Option 4

Option may be exercised at the time of award or as determined by the
Contracting Officer. A firm fixed bid price is required for the option. No
provision is made for economic price adjustment. Method for evaluation of
bids for award purposes is specified below.

Basis of Bid for Item 0005 shall be the addition of the following work
complete:

Pavement cleaning, repairs, slurry seal, and pavement striping at
parking lots and roads, as shown on the drawings.

(vi) Item 0006: Option 5

Option may be exercised at the time of award or as determined by the
Contracting Officer. A firm fixed bid price is required for the option. No
provision is made for economic price adjustment. Method for evaluation of
bids for award purposes is specified below.

Basis of Bid for Item 0006 shall be the addition of the following work
complete:

Pavement cleaning, repairs, slurry seal, and pavement striping, as
shown on the drawings.

(vii) TItem 0007: Option 6

Option may be exercised at the time of award or as determined by the
Contracting Officer. A firm fixed bid price is required for the option. No
provision is made for economic price adjustment. Method for evaluation of
bids for award purposes is specified below.

Basis of Bid for Item 0007 shall be the addition of the following work
complete:

Pavement cleaning, repairs, and pavement striping, as shown on the
drawings.

The low bidder for purposes of award will be determined as in Clause
"FAR 52.217-4, Evaluation of Options Exercised at Time of Contract Award," of
Section 00200, "Instructions to Bidders."

NOTE : If the option under Items 0002, 0003, 0004, 0005, 0006, and/or
0007 are exercised, additional bonding and consent of surety will be
required. Consequently, the Performance Bond shall reflect 100 percent of
the aggregate amount of Items 0001 and 0002, 0003, 0004, 0005, 0006, and/or
0007. Payment Bonds shall reflect 50 percent of the aggregate amount of Items
0001 and 0002, 0003, 0004, 0005, 0006, and/or 0007. See attached Consent of
Surety Form.

-- End of Document --
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SECTION 01 11 00

SUMMARY OF WORK
01/08

PART 1 GENERAL

1.

1 SUMMARY

The contractor shall, under this project, provide the labor, equipment, and
materials to perform repairs for flightline access roads and aircraft ramps
for the National Aeronautics and Space Administration at the Dryden Flight
Research Center (NASA/DFRC), Edwards, California 93523. This includes
installation of sub-grade material and new pavement, grading, grinding,
slurry seal, striping, and other work as described herein.

The objective of this project is to repair, replace, and/or resurface
flight line access roads and access ramps. The sgscope of work is as follows:

Base Bid:

Lilly Avenue, and portions of Walker Avenue, Thompson Drive, Swann Avenue,
Parking Lot #3, and miscellaneous portions of service roads and ramps shall
have existing asphalt surfaces removed and replaced with new asphalt
surfaces. Contractor is to grind sub-grade and mix sub-grade with cement
and water per the specified Full-Depth Reclamation (FDR) method to provide
a new pavement base for the aforementioned roads and ramps, per the
Contract Documents. Portions of Thompson Drive shall be resurfaced, which
shall include grinding, removing, and disposing of the first one inch layer
of existing asphalt pavement and replacing with new overlay asphalt paving.
Portions of Swann and McKay Avenues, all of Parking Lot #1, Parking Lot #5,
Building 4850 Parking Lot, and portions of miscellaneous service roads and
ramps shall have existing surfaces swept and cleaned, removing any
vegetation or debris, and applying a slurry seal to existing pavement. All
surfaces to be slurry sealed shall have pavement cracks cleaned out and
filled with a bituminous filler prior to application of slurry seal. All
aforementioned paved surfaces shall receive new pavement striping. Joint
seal replacement and spall repairs shall be performed on concrete taxi-way.
All miscellaneous specialty work shall be included in the Base Bid,
including but not limited to new fencing, concrete gutter work, guard posts
chains, and/or rails, catch basins, hand holes, conduits, and signage.

1.1 Base Bid and Options

The contract is structured as base bid work as shown above and six (6)
options, as described in 00 41 00 BID SCHEDULES and as follows:

Option 1 - Area A Slurry Seal

Work includes pavement repairs, slurry seal, installation of new
pavement and pavement striping, as shown clouded on drawings C-4, C-5,
C-15, C-21, and C-22. Note that all work shown on Enlarged Site Plan
drawing C-27 (Guard Posts, Chains, and/or Guard Rails) shall be
included in the Base Bid.

Option 2 - Taxiway Joint Seal and Spall Repair

Work includes the replacement and repair of taxi-way joint seals and

SECTION 01 11 00 Page 1
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1

concrete spall repairs as scheduled on drawing T-7, and as detailed and
specified in the drawings.

Option 3 - Pegasus Assembly Building 4847 Parking Lot Slurry Seal

Work includes pavement cleaning, repairs, slurry seal, and pavement
striping as shown at all clouded work on drawings C-9, and C-25.
Included in this option are the costs associated with posts and guard
rail work on drawing C-9.

Option 4 - Gray Avenue and Warehouse No. 6 & 7 Parking Lots Slurry Seal
Work includes pavement cleaning, repairs, slurry seal, and pavement
striping at Gray Avenue, Warehouse No. 6 & 7 Parking Lots, and at
service roads Includes all clouded work shown on drawings C-6 (Repair
Site Plan 6A), C-10, C-23 (Repair Site Plan 6A), and C-26.

Option 5 - Building 4810 Parking Lot Slurry Seal

Work includes pavement cleaning, repairs, slurry seal, and pavement
striping, as clouded on drawings C-6 (Repair Site Plan 6B) and C-23
(Repair Site Plan 6B).

Option 6 - Building 4825 Parking Lot Pavement Repair

Work Includes pavement cleaning, repairs, and pavement striping, as
clouded on drawings C-7, C-17, and C-24.

1.2 Separate Construction Phases

The contractor shall perform the work in eight (8) distinct and separate
phases per contract drawing T-3.

One phase shall be completely finished before construction can start on
another phase.

Completion of a phase shall include all work, including demolition of
existing pavement and construction of new pavement.

Phasing shall proceed in sequential order, unless otherwise directed by the
contracting officer.

.2 REFERENCES

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

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

Sustainability Relative to the Performance
of Buildings

.3 DEFINITIONS

Definitions pertaining to sustainable development are as defined in
ASTM E 2114 and as specified.

SECTION 01 11 00 Page 2
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a. "Environmentally preferable products" have a lesser or reduced effect
on the environment in comparison to conventional products and
services. This comparison may consider raw materials acquisition,
production, manufacturing, packaging, distribution, reuse, operation,
maintenance, or disposal of the product.

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

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

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

1.4 CONTRACT DRAWINGS

Drawings and documents that accompany this specification and are a part
thereof are listed in 00 01 15 List of Drawings.

Two sets of compact discs containing PDF files for the contract drawings
and specifications will be furnished to the Contractor without charge.
Reference publications will not be furnished. The Contractor shall
immediately check furnished drawings and notify the Government of any
discrepancies.

1.5 WORK HOURS
All Construction work under this contract shall be performed during normal
duty hours. (Normal duty hours are defined in Section 01 14 00 "WORK
RESTRICTIONS".) Weekends and Government holidays are restricted for work,

unless directed otherwise by Contracting Officer.

The Contractor shall allow for a maximum of ten (10) days per year where
construction activity is not permitted because NASA facilities are closed.

1.6 TEMPORARY SYSTEMS, UTILITIES AND ROADS
The Contractor shall maintain existing systems to allow uninturrupted
services during the period of construction. All modifications shall be
performed in a manner in which existing systems can be operated effectively
during normal duty hours and provide normal services to any building
occupants.
The Contractor shall construct temporary gravel road to allow temporary
access during the period of construction and remove only after permanent
construction has been completed.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTION

Not used.

-- End of Section --
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SECTION 01 14 0O

WORK RESTRICTIONS
07/07

PART 1 GENERAL

1.

1

1

1 CONTRACTOR ACCESS AND USE OF PREMISES

1.1 Activity Regulations

.1.1.1 MATERIAL AND EQUIPMENT

Shipments shall be addressed to the Contractor who shall be responsible for
their receipt, unloading, handling, and storage at the site. The
Government will not accept deliveries on behalf of the Contractor or
Subcontractors or assume responsibility for security of materials,
equipment, or supplies delivered to the site. The Contractor shall not
have any material or equipment deliveries at the DFRC shipping and
receiving warehouse. The Contractor shall use the following address:

(Name of Contractor's firm or company)

P.0.C. (Name of Contractor's superintendent or other employee)
(Project title)

Dryden Flight Research Center

Edwards, CA 93524

The Contractor shall protect and preserve materials, supplies, and
equipment of every description, including property which may be
Government-furnished or Government-owned. Material to be salvaged and
reinstalled by the Contractor shall be protected during removal and stored
to prevent damage. Only material and construction equipment designated for
performance of contract work may be stored at the construction site or
located in Government-controlled areas.

Materials and equipment to be provided under this contract shall be
standard catalogue products of manufacturers regularly engaged in the
manufacture of the products. Material and equipment shall be installed in
accordance with the requirements of the contract drawings and approved
recommendations of the manufacturers.

.1.1.2 Identification Badges

Identification badges, if required, will be furnished without charge.
Application for and use of badges will be as directed. Furnish a completed
EMPLOYMENT ELIGIBILITY VERIFICATION (DHS FORM I-9) form for all

personnel requesting badges. This form is available at
http://www.uscis.gov/files/form/I-9 IFR 02-02-09.pdf. Immediately report
instances of lost or stolen badges to the Contracting Officer.

.1.1.3 Employee List

The Contractor shall provide to the Contracting officer, in writing, the
names of two designated representatives authorized to request personnel and
vehicle passes for employees and subcontractor's employees prior to
commencement of work under this contract.

SECTION 01 14 00 Page 1
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1.1.1.4 Personnel Entry Approval

Failure to obtain entry approval will not affect the contract price or time
of completion.

1.1.1.5 No Smoking Policy

Smoking is prohibited within and outside of all buildings on installations
under the cognizance of NASA except in designated smoking areas. This
applies to existing buildings, buildings under construction and buildings
under renovation. Discarding tobacco materials other than into designated
tobacco receptacles is considered littering and is subject to fines. The
Contracting Officer will identify designated smoking areas.

1.1.2 NORMAL DUTY HOURS

Normal duty hours for the Dryden Flight Research Center are from 6:00 am to
5:00 pm, Monday through Friday excluding holidays. The Contractor shall
work during normal duty hours or outside normal duty hours as described
herein.

1.1.2.1 Work Outside Normal Duty Hours

Work outside normal duty hours requires Contracting Officer approval. Make
application 14 calendar days prior to such work to allow arrangements to be
made by the Government for inspecting the work in progress, giving the
specific dates, hours, location, type of work to be performed, contract
number and project title. Based on the justification provided, the
Contracting Officer may approve work outside regular hours. During periods
of darkness, the different parts of the work shall be lighted in a manner
approved by the Contracting Officer.

1.1.3 OCCUPANCY OF PREMISES
The buildings will be occupied during performance of work under this
Contract. Before work is started, the Contractor shall arrange with the
Contracting Officer a sequence of procedure, means of access, space for
storage of materials and equipment, and use of approaches, corridors, and
stairways. Government personnel will be allowed in the construction area
to perform routine or emergency maintenance on building systems and
equipment. This includes communication, electrical, mechanical, and fire
protection systems.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 20 00.00 20

PRICE AND PAYMENT PROCEDURES
02/10

PART 1 GENERAL

1.

1 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Schedule of prices; G

.2 SCHEDULE OF PRICES

.2.1 Data Required

Within 15 calendar days of notice of award, prepare and deliver to the
Contracting Officer a schedule of prices on the forms furnished by the
Government. Provide a detailed breakdown of the contract price, giving
quantities for each definable feature of work. This shall include price
per individual technical specification section, work item quantities, unit
material and labor costs, and extended sub-totals.

Line items for Bonds, Mobilization and Demobilization are allowable. All
cost items shall be accurate and reasonable and reflect pricing figures
from the subcontractors actually performing the various items of work.
Progress payments shall be evaluated and paid from the approved Schedule of
Prices.

.2.2 Schedule Instructions

Payments will not be made until the Schedule of Prices has been submitted

to and accepted by the Contracting Officer. Identify the cost for site

work, and include incidental work to the 5 foot line. Identify costs for

the building(s), and include work out to the 5 foot line. Work out to the

5 foot line shall include construction encompassed within a theoretical line
5 feet from the face of exterior walls and shall include attendant

construction, such as cooling towers, placed beyond the 5 foot line.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used

-- End of Section --

SECTION 01 20 00.00 20 Page 1



NASA DFRC - REPAIR FLIGHTLINE ACCESS ROADS AND AIRCRAFT RAMPS, PHASE 1 OF 2
EDM-1706

SECTION 01 30 00

ADMINISTRATIVE REQUIREMENTS
02/10

PART 1 GENERAL
1.1 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
View location map; G
Progress and completion pictures; G
SD-04 Samples
Color boards; G
1.2 COLOR BOARDS

Submit five sets of color boards within 90 calendar days after Contract
Award. Each set of boards shall include samples of colors and finishes of
interior surfaces, such as walls, floors, and ceilings. The samples shall
be presented on 8 by 10-1/2 inches boards (modules) with a maximum spread of

24 by 31-1/2 inches for foldouts. Modules shall be designed to fit in a
standard loose-leaf, three-ring binder. Where special finishes such as
architectural concrete, carpet, or prefinished textured metal panels are
required, samples not less than 12 inches square shall be submitted with
the board. If more space is needed, more than one board per set may be
submitted. The Contractor shall certify that he has reviewed the color
samples in detail and that the color samples are in strict accordance with
contract drawings and specifications, except as may be otherwise explicitly
stated. Submittal of color samples shall not relieve the Contractor of the
responsibility to submit samples required elsewhere herein.

1.3 VIEW LOCATION MAP

Submit to the Contracting Officer, prior to or with the first digital
photograph submittals, a sketch or drawing indicating the required
photographic locations. Update as required if the locations are moved.

1.4 PROGRESS AND COMPLETION PICTURES

Photographically document site conditions prior to start of construction
operations. Provide monthly, and within one month of the completion of
work, digital photographs, 1600x1200x24 bit true color minimum resolution in
JPEG file format showing the sequence and progress of work. Take regular
digital photographs throughout the entire project from a minimum of ten
views from points located by the Contracting Officer. Submit with the
monthly invoice one set of digital photographs on a CD-R, cumulative of all
photos to date. Indicate photographs demonstrating environmental
procedures. Photographs for each month shall be in a separate monthly
directory and each file shall be named to indicate its location on the view
location sketch. The view location sketch shall also be provided on the CD

SECTION 01 30 00 Page 1
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as digital file. All file names shall include a date designator. Cross
reference submittals in the appropriate daily report. Photographs shall be
provided for unrestricted use by the Government.

1.5 SUPERVISION

Provide at least one (1) qualified Project Manager and one (1) on-site
Project Superintendent.

The Project Manager in this context shall mean the individual with the
responsibility for the overall management of the project and the Project
Superintendent shall mean the individual with the responsibility for
production. Both the Project Manager and Project Superintendent are
subject to removal by the Contracting Officer for non-compliance with
requirements specified in the contract and for failure to manage the
project to insure timely completion. Furthermore, the Contracting Officer
may issue an order stopping all or part of the work until satisfactory
corrective action has been taken. No part of the time lost due to such
stop orders shall be made the subject of claim for extension of time for
excess costs or damages by the Contractor.

Approval of Project Manager and on-site Project Superintendent is required
prior to start of construction. Provide resumes for the proposed Project
Manager and on-site Project Superintendent describing their experience with
references and qualifications to the Contracting Officer for approval. The
Contracting Officer reserves the right to interview the proposed Project
Manager and on-site Project Superintendent at any time in order to verify
the submitted qualifications.

1.6 PROJECT MEETINGS

1.6.1 Preconstruction Conference
The Contractor shall attend a preconstruction conference scheduled by the
Contracting Officer. Work shall not commence prior to the conference.
Discussion shall address project orientation, personnel contact, safety
igsues, permits, deficiencies, quality control and the location of the
Contractor's office.

1.6.2 Weekly Project Meetings
The Contractor shall attend weekly project meetings scheduled by the
Government. Discussion shall address at a minimum: safety issues, quality
control, submittals, progress schedule, schedule of submittals, as-built
drawings, deficiencies, material delivery, permits, equipment delivery,
invoices, potential factors of delay, request for information (RFIs),
changes, and functional tests.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 32 01.00 10

PROJECT SCHEDULE
08/08

PART 1 GENERAL

1.

1 SUBMITTALS

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

SD-01 Preconstruction Submittals

Project Schedule; G

.2 QUALITY ASSURANCE

Designate an authorized representative to be responsible for the
preparation of the schedule and all required updating (activity status) and
preparation of reports. The authorized representative shall be experienced
in scheduling projects similar in nature and complexity to this project and
shall be experienced in the use of the scheduling software that meets the
requirements of this specification.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

3

.1 GENERAL REQUIREMENTS

Prepare for approval a Project Schedule, as specified herein, pursuant to
the Contract Clause, SCHEDULE FOR CONSTRUCTION CONTRACTS. Show in the

schedule the sequence in which the Contractor proposes to perform the work
and dates on which the Contractor contemplates starting and completing all

schedule activities. The scheduling of construction is the responsibility
of the Contractor. Contractor management personnel shall actively
participate in its development. Subcontractors and suppliers working on

the project shall also contribute in developing and maintaining an accurate
Project Schedule. Provide a schedule that is a forward planning as well as
a project monitoring tool.

1.1 Approved Project Schedule

Use the approved Project Schedule to measure the progress of the work and
to aid in evaluating time extensions. Make the schedule cost loaded and
activity coded. The schedule will provide the basis for all progress
payments. If the Contractor fails to submit any schedule within the time
prescribed, the Contracting Officer may withhold approval of progress
payments until the Contractor submits the required schedule.

.2 PROJECT SCHEDULE DETAILED REQUIREMENTS

The computer software system utilized to produce and update the Project
Schedule shall be capable of meeting all requirements of this specification.
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3.2.1 Level of Detail Required

Develop the Project Schedule to an appropriate level of detail. Failure to
develop the Project Schedule to an appropriate level of detail, as
determined by the Contracting Officer, will result in its disapproval. The

Contracting Officer will consider, but is not limited to, the following
characteristics and requirements to determine appropriate level of detail:

3.2.1.1 PROGRESS SCHEDULE REQUIREMENTS

The Contractor shall prepare and submit to the Contracting Officer for
approval a practicable gschedule showing the order in which the Contractor
proposes to perform the work, and the dates on which the Contractor
contemplates starting and completing the major salient features of the
work, including acquiring materials and equipment. The schedule shall be
in the form of a progress chart of suitable scale to indicate appropriately
the percentage of work scheduled for completion by any given date during
the period. The Contractor shall:

a. Submit the progress chart in three copies to the Contracting
Officer for approval no later than 15 days after notice to proceed.

b. Prepare the progress chart in the form of a bar chart utilizing a
comparable format acceptable to the Contracting Officer.

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

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

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

3. A line item showing final contract tasks which include punch
list, clean-up, O&M data, and As-Built drawings.

4. The estimated cost and percentage weight of total contract
cost for each line item on the chart. This shall be consistent
with the Schedule of Prices.

5. Separate line items for submittal preparation and reviews.
These shall be consistent with the "Schedule of Submittals"
required in Section 01 45 00.00 40, "QUALITY CONTROL". Submittal

preparation and reviews are to show no associated costs.
6. Separate line items for mobilization and demobilization.

d. TUpdate the progress schedule in 3 copies every 30 days throughout
the contract performance period. The updated schedule shall be
submitted with the monthly payment request.

3.2.1.2 Procurement Activities

The schedule must include activities associated with the submittal,
approval, procurement, fabrication and delivery of long lead materials,
equipment, fabricated assemblies and supplies. Long lead procurement
activities are those with an anticipated procurement sequence of over 90
calendar days. A typical procurement sequence includes the string of
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activities: submit, approve, procure, fabricate, and deliver.
3.2.1.3 Government Activities

Show Government and other agency activities that could impact progress.
These activities include, but are not limited to: approvals, inspections,
utility tie-in, Government Furnished Equipment (GFE) and Notice to Proceed
(NTP) for phasing requirements.

3.2.1.4 Activity Responsibility Coding (RESP)

Assign responsibility Code for all activities to the Prime Contractor,
Subcontractor or Government agency responsible for performing the

activity. Activities coded with a Government Responsibility code include,
but are not limited to: Government approvals, Government design reviews,
environmental permit approvals by State regulators, Government Furnished
Equipment (GFE) and Notice to Proceed (NTP) for phasing requirements. Code
all activities not coded with a Government Responsibility Code to the Prime
Contractor or Subcontractor responsible to perform the work. Activities
shall not have more than one Responsibility Code. Examples of acceptable
activity code values are: ELEC (for the electrical subcontractor); MECH
(for the mechanical subcontractor); and GOVT (for NASA). Unacceptable code
values are abbreviations of the names of subcontractors.

3.2.1.5 Definable Features of Work

Assign a Definable Feature of Work to appropriate activities based on the
definable feature of work to which the activity belongs. Definable Feature
of Work is defined in Specification Section 01 45 00.10 40 DRYDEN QUALITY
CONTROL. An activity shall not have more than one Definable Feature of Work.
Not all activities are required to be associated with a Definable Feature

of Work.

3.2.2 Scheduled Project Completion and Activity Calendars

The schedule interval shall extend from NTP date to the required contract
completion date. The contract completion activity (End Project) shall
finish based on the required contract duration in the accepted contract
proposal, as adjusted for any approved contract time extensions. The first
scheduled work period shall be the day after NTP is received by the
Contractor. Schedule activities on a calendar to which the activity
logically belongs. Activities may be assigned to a 7 day calendar when the
contract assigns calendar day durations for the activity such as a
Government Acceptance activity. If the Contractor intends to perform
physical work less than seven days per week, schedule the associated
activities on a calendar with non-work periods identified including
weekends and holidays. Note as Weather Sensitive Installation those
activities that are weather sensitive. Durations must account for
anticipated normal adverse weather. The Government will interpret all work
periods not identified as non-work periods on each calendar as meaning the
Contractor intends to perform work during those periods.

3.2.2.1 Project Start Date
The schedule shall start no earlier than the date on which the NTP was
acknowledged. Include as the first activity in the project schedule an

activity called "Start Project" (or NTP) with a start date equal to the
date that the NTP was acknowledged, and a zero day duration.
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3.2.2.2 Schedule Constraints and Open Ended Logic

Constrain completion of the last activity in the schedule by the contract
completion date. Schedule calculations shall result in a negative float
when the calculated early finish date of the last activity is later than
the contract completion date. 1Include as the last activity in the project
schedule an activity called "End Project" with and end date equal to the
contract completion date for the project, and with a zero day duration.
The schedule shall have no constrained dates other than those specified in
the contract.

3.2.2.3 Early Project Completion

In the event the Preliminary or Initial project schedule calculates an
early completion date of the last activity prior to the contract completion
date, identify those activities that it intends to accelerate and/or those
activities that are scheduled in parallel to support the Contractor's
"early" completion. The last activity shall have a late finish constraint
equal to the contract completion date and the schedule will calculate
positive float. The Government will not approve an early completion
schedule with zero float on the longest path. The Government is under no
obligation to accelerate activities for which it is responsible to support
a proposed early contract completion.

3.2.3 Milestones

The schedule must include milestone activities for each significant project
event including but not limited to: milestone activities for construction;
foundation/substructure construction complete; superstructure construction
complete; building dry-in or enclosure complete to allow the initiation of
finish activities; permanent power complete; and building systems
commissioning complete.

3.3 PROJECT SCHEDULE SUBMISSIONS

Provide the submissions as described below. The data CD, reports, and
schedules required for each submission are contained in paragraph
SUBMISSION REQUIREMENTS.

3.3.1 Preliminary Project Schedule Submission

Submit the Preliminary Project Schedule, defining the Contractor's planned
operations for the first 90 calendar days for approval within 15 calendar
days after the NTP is acknowledged. The approved Preliminary Project
Schedule will be used for payment purposes not to exceed 90 calendar days
after NTP. Completely cost load the Preliminary Project Schedule to
balance the contract award CLINS shown on the Price Schedule. Detail it
for the first 90 calendar days. It may be summary in nature for the
remaining performance period. It must be early start and late finish
constrained and logically tied as previously specified. The Preliminary
Project Schedule forms the basis for the Initial Project Schedule specified
herein and must include all of the required Plan and Program preparations,
submissions and approvals identified in the contract (for example, Quality
Control Plan, Safety Plan, and Environmental Protection Plan). Schedule any
construction activities planned for the first 90 calendar days after NTP.
Constrain planned construction activities by Government acceptance of the
associated design package(s) and all other specified Program and Plan
approvals. Identify responsible party for any activities that are summary
in nature after the first 90 calendar days and Identify the relevant
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3

Feature of Work.

.3.2 Initial Project Schedule Submission

Submit the Initial Project Schedule for approval within 42 calendar days
after NTP. The schedule shall demonstrate a reasonable and realistic
sequence of activities which represent all work through the entire contract
performance period. The Initial Schedule shall be at a reasonable level of
detail as determined by the Contracting Officer.

.3.3 Periodic Schedule Updates

Based on the result of the meeting, specified in PERIODIC SCHEDULE UPDATE
MEETINGS, submit periodic schedule updates. These submissions will enable
the Contracting Officer to assess Contractor's progress. If the Contractor
fails or refuses to furnish the information and project schedule data,
which in the judgment of the Contracting Officer or authorized
representative is necessary for verifying the Contractor's progress, the
Contractor shall be deemed not to have provided an estimate upon which
progress payment may be made.

.3.4 Phased Construction Schedule

Include in Project Schedule submissions, and update submissions, all
Construction Phase Scheduling as required in 01 11 00 SUMMARY OF WORK.
Include Contractor's plan to address any issues that put the schedule at
risk.

.4 SUBMISSION REQUIREMENTS

Submit the following items for the Preliminary Schedule, Initial Schedule,
and every Periodic Schedule Update throughout the life of the project:

4.1 Data CD's

Provide two sets of data CD's containing the project schedule. Each CD
shall also contain all previous update schedules. File medium shall be
CD. Label each CD indicating the type of schedule (Preliminary, Initial,
Update), full contract number, Data Date and file name. Each schedule
shall have a unique file name as determined by the Contractor.

4.2 Narrative Report

Provide a Narrative Report with the Preliminary, Initial, and each Periodic
Update of the project schedule, as the basis of the progress payment
request. The Narrative Report shall include: a description of activities
along the 2 most critical paths where the total float is less than or equal
to 20 work days, a description of current and anticipated problem areas or
delaying factors and their impact, and an explanation of corrective actions
taken or required to be taken. The narrative report is expected to
communicate to the Government, the Contractor's thorough analysis of the
schedule output and its plans to compensate for any problems, either
current or potential, which are revealed through that analysis. Identify
and explain why any activities that, based their planned dates, should have
either started or finished during the update period but did not.

.4.3 Approved Changes Verification

Include only those project schedule changes in the schedule submission that
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have been previously approved by the Contracting Officer. The Narrative
Report shall specifically reference, on an activity by activity basis, all
changes made since the previous period and relate each change to
documented, approved schedule changes.

3.4.4 Schedule Reports
The format, filtering, organizing and sorting for each schedule report
shall be as directed by the Contracting Officer. Typically reports shall
contain: Activity Numbers, Activity Description, Original Duration,
Remaining Duration, Early Start Date, Early Finish Date, Late Start Date,
Late Finish Date, Total Float, Actual Start Date, Actual Finish Date, and
Percent Complete. The following lists typical reports that will be
requested. One or all of these reports may be requested for each schedule
submission.

3.4.4.1 Activity Report
A list of all activities sorted according to activity number.

3.4.4.2 Logic Report

A list of detailed predecessor and successor activities for every activity
in ascending order by activity number.

3.4.4.3 Total Float Report
A list of all incomplete activities sorted in ascending order of total
float. List activities which have the same amount of total float in
ascending order of Early Start Dates. Do not show completed activities on
this report.

3.4.5 Network Diagram
The network diagram is required for the Preliminary, Initial and Periodic
Updates. The network diagram shall depict and display the order and
interdependence of activities and the sequence in which the work is to be
accomplished. The Contracting Officer will use, but is not limited to, the
following conditions to review compliance with this paragraph:

3.4.5.1 Continuous Flow
Diagrams shall show a continuous flow from left to right with no arrows
from right to left. Show the activity number, description, duration, and
estimated earned value on the diagram.

3.4.5.2 Project Milestone Dates

Show dates on the diagram for start of project, any contract required
interim completion dates, and contract completion dates.

3.4.5.3 Critical Path
Clearly show the critical path.
3.4.5.4 Banding

Organize activities as directed to assist in the understanding of the
activity sequence. Typically, this flow will group activities by category
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of work, work area and/or responsibility.
3.4.5.5 S-Curves

Earnings curves showing projected early and late earnings and earnings to
date.

3.5 PERIODIC SCHEDULE UPDATE MEETINGS

Conduct periodic schedule update meetings for the purposes of reviewing the
Contractor's proposed out of sequence corrections, determining causes for
delay, correcting logic, maintaining schedule accuracy and determining
earned value. Meetings shall occur at least monthly within five days of
the proposed schedule data date and after the Contractor has updated the
schedule with Government concurrence respecting actual start dates, actual
finish dates, remaining durations and percent complete for each activity it
intend to status. Provide a computer with the scheduling software loaded
and a projector during the meeting which allows all meeting participants to
view the proposed schedule update during the meeting. The meeting and
resultant approvable schedule update shall be a condition precedent to a
formal submission of the update as described in SUBMISSION REQUIREMENTS and
to the submission of an invoice for payment. The meeting will be a working
interactive exchange which will allow the Government and the Contractor the
opportunity to review the updated schedule on a real time and interactive
basis. The Contractor's authorized scheduling representative will
organize, sort, filter and schedule the update as requested by the
Government. The meeting will last no longer than 8 hours. A rough draft
of the proposed activity corrections and narrative report shall be provided
to the Government 48 hours in advance of the meeting. The Contractor's
Project Manager and Authorized Scheduler shall attend the meeting with the
Authorized Representative of the Contracting Officer.

3.5.1 Update Submission Following Progress Meeting

Submit a complete update of the project schedule containing all approved
progress, revisions, and adjustments, pursuant to paragraph SUBMISSION
REQUIREMENTS not later than 4 working days after the periodic schedule
update meeting, reflecting only those changes made during the previous
update meeting.

3.5.2 Status of Activities

Update information, including Actual Start Dates (AS), Actual Finish Dates
(AF), Remaining Durations (RD), and Percent Complete shall be subject to
the approval of the Government prior to the meeting. As a minimum, address
the following items on an activity by activity basis during each progress
meeting.

3.5.2.1 Start and Finish Dates

Accurately show the status of the AS and/or AF dates for each activity
currently in-progress or completed since the last update. The Government
may allow an AF date to be assigned with the percent complete less than
100% to account for the value of work remaining but not restraining
successor activities. Only assign AS dates when actual progress occurs on
an activity.
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3.5.2.2 Remaining Duration

3

Update the estimated RD for all incomplete activities independent of
Percent Complete. Remaining Durations may exceed the activity OD or may
exceed the activity's prior update RD if the Government considers the
current OD or RD to be understated based on current progress, insufficient
work crews actually manning the job, unrealistic OD or deficiencies that
must be corrected that restrain successor activities.

.5.2.3 Percent Complete

Update the percent complete for each activity started, based on the
realistic assessment of earned value. Activities which are complete but
for remaining minor punch list work and which do not restrain the
initiation of successor activities may be declared 100 percent complete.
To allow for proper schedule management, cost load the correction of punch
list from Government pre-final inspection activity(ies) not less than 1
percent of the total contract value, which activity(ies) may be declared
100 percent complete upon completion and correction of all punch list work
identified during Government pre-final inspection(s).

.6 WEEKLY PROGRESS MEETINGS

a. Meet weekly with the Government (or as otherwise mutually agreed
to) between the meetings described in paragraph PERIODIC SCHEDULE
UPDATE MEETINGS for the purpose of jointly reviewing the actual
progress of the project as compared to the as planned progress and to
review planned activities for the upcoming two weeks. The then current
and approved schedule update shall be used for the purposes of this
meeting and for the production and review of reports. The Contractor's
Project Manager and the Authorized Representative of the Contracting
Officer shall attend. The weekly progress meeting will address the
status of RFI's, RFP's and Submittals.

b. The Government and the Contractor shall jointly review the
reports. If it appears that activities on the longest path(s) which
are currently driving the calculated completion date (driving
activities), are not progressing satisfactorily and therefore could
jeopardize timely project completion, corrective action must be taken
immediately. Corrective action includes but is not limited to:
increasing the number of work crews; increasing the number of work
shifts; increasing the number of hours worked per shift; and
determining if Government responsibility coded activities require
Government corrective action.

-- End of Section --
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SECTION 01 33 00

SUBMITTAL PROCEDURES
06/10

PART 1 GENERAL
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 the start of construction work

on-site, such as:

List of proposed products

Construction Progress Schedule

Network Analysis Schedule (NAS)

Submittal register

Schedule of prices

Accident Prevention Plan

Activitiy Hazard Analysis for Mobilization
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
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product warranties.
SD-04 Samples

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

judged.

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

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

SD-05 Desgign Data

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

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a

material, product or system identical to the material, product or

system to be provided has been tested in accordance with specified
requirements.

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

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

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by
responsible officials of manufacturer of product, system or material
attesting that product, system or material meets specification
requirements. Must be dated after award of project contract and
clearly name the project.
Document required of Contractor, or of a manufacturer, supplier,
installer or Subcontractor through Contractor, the purpose of which is
to further quality of orderly progression of a portion of the work by
documenting procedures, acceptability of methods or personnel

qualifications.

SD-08 Manufacturer's Instructions
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1.

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 operate
and maintain 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, database, 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, warranty certificates,
training records, and as-built drawings. Also, submittal requirements
necessary to properly close out a major phase of construction on a
multi-phase contract.

Interim "Form D-WK 190" with cost breakout for all assets 30 days prior
to facility turnover.

1.2 Approving Authority

Office or designated person authorized to approve submittal.

.1.3 Work

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

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor QC approval.
Submit the following in accordance with this section.

SD-01 Preconstruction Submittals

Updated Submittal Register; G

.3 SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

.3.1 Contractor QC Approved (Submittals without a "G" designation)

Contractor shall review all construction submittals for quality control.
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When Government approval is not required, Contractor shall be held
responsible for submittal approval and construction per contract documents.

1.3.2 Government Approved (Submittals with a "G" designation)

Government approval is required for 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.

1.4 PREPARATION

1.4.1 Transmittal Form
Transmit each submittal, except sample installations and sample panels to
the Contracting Officer. 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.

1.4.2 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 and applicable drawing
numbers 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.

1.4.3 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 gize, 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 A4 8 1/2 by 11 inches sized shop drawings as part of the bound
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volume for submittals required by section. Present larger drawings in sets.

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

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

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

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

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

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

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

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

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

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

Collect required data submittals for each specific material, product, unit
of work, or system into a single submittal and marked for choices, options,
and portions applicable to the submittal. Mark each copy of the product
data identically. Partial submittals will not be accepted for expedition
of construction effort.
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1.

Submit manufacturer's instructions prior to installation.
4.5 Format of SD-04 Samples

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

a. Sample of Equipment or Device: Full size.

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

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

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

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

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

g. Sample Panel: 4 by 4 feet.

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

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

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

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

.4.6 Format of SD-05 Design Data and SD-07 Certificates

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

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

Provide reports on 8 1/2 by 11 inches paper in a complete bound volume.
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Indicate by prominent notation, each report in the submittal. Indicate
specification number and paragraph number to which it pertains.

1.4.8 Format of SD-10 Operation and Maintenance Data (O&M)
Comply with the requirements as specified in each section

1.5 QUANTITY OF SUBMITTALS

1.5.1 Number of Copies of SD-02 Shop Drawings
Submit two (2) hard copies and one electronic copy (PDF format) of
submittals of shop drawings requiring review and approval by Contracting

Officer.

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

Submit in compliance with gquantity requirements specified for shop drawings.
1.5.3 Number of Samples SD-04 Samples
a. Submit two samples, or two sets of samples showing range of variation,
of each required item. One approved sample or set of samples will be
retained by approving authority and one will be returned to Contractor.
b. Submit one sample panel or provide one sample installation where
directed. 1Include components listed in technical section or as
directed.
c. Submit one sample installation, where directed.
d. Submit one sample of non-solid materials, where directed.
1.5.4 Number of Copies SD-05 Design Data and SD-07 Certificates

Submit in compliance with gquantity requirements specified for shop drawings.

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

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

1.5.6 Number of Copies of SD-10 Operation and Maintenance Data
Submit two (2) hard copies and one electronic copy (PDF Format) of
Operations and Maintenance Data for review and approval by the Contracting

Officer.

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

Unless otherwise specified, submit two (2) and one electronic copy (PDF
Format) of administrative submittals.
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1.

6 VARIATIONS

Variations from contract requirements require Government approval pursuant
to contract Clause FAR 52.236-21 entitled, "Specifications and Drawings for
Construction," and will be considered where advantageous to the Government.

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

.6.1 Considering Variations

Discussion with Contracting Officer prior to submissionwill 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) .

.6.2 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
written analysis. If lower cost is a benefit, also include an estimate of
the cost savings. In addition to documentation required for wvariation,
include the submittals required for the item. Clearly mark the proposed
variation in all documentation.

.6.3 Warranting That Variations Are Compatible

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

.6.4 Review Schedule Is Modified

In addition to normal submittal review period, the Government will be
allowed a period of 30 working days to consider submittals with variations.

.7 UPDATED SUBMITTAL REGISTER

The Contractor shall prepare and maintain submittal register, as the work
progresses. The submittal register must have the following columns, as a
minimum:

Specification Section in which submittal is required.

Submittal Description (SD No. and type, e.g. SD-02 Shop Drawings)
required in each specification section.

Principal Paragraph Number, in specification section where a
material or product is specified.

Thereafter, the Contractor is to track all submittals by maintaining a

complete list, including completion of all data columns, including dates on
which submittals are received and returned by the Government.
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1.7.1 Use of Submittal Register

Submit Submittal Register with QC plan and project schedule. Verify that
all submittals required for project are listed and add missing submittals.
Coordinate and complete the following fields on the register submitted with
the QC plan and the project schedule:

Activity number from the project schedule.
Scheduled date for approving authority to receive submittals.
Date Contractor needs approval of submittal.

Date that Contractor needs material delivered to Contractor
control.

1.8 SCHEDULING

Within 30 calendar days of notice to proceed, provide, for approval by the
Contracting Officer, a schedule of all 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.

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

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

b. Submittals called for by the contract documents will be listed on the
register.

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

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

1.9 GOVERNMENT APPROVING AUTHORITY

When the approving authority is the Contracting Officer, the Government
will:

a. Note date on which submittal was received.
b. Review submittals for approval within scheduling period specified and
only for conformance with project design concepts and compliance with

contract documents.

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

Upon completion of review of submittals requiring Government approval, the
Government will apply a coversheet with "Review Notations", including date
of review. Two (2) copies of the approved submittal will be retained by
the Contracting Officer and One (1) copy of the submittal will be returned
to the Contractor.

1.9.1 Review Notations

Contracting Officer review will be completed within 15 working days after
date of submission. Submittals will be returned to the Contractor with the
following notations:

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

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

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

1.10 SUBMITTALS NOT APPROVED

The Contractor shall make corrections required by the Contracting Officer.

If the Contractor considers any correction or notation on the returned
submittals to constitute a change to the contract drawings or specifications,
notice as required under the FAR Contract Clause 52.243-4 entitled,
"Changes," i1s to be given to the Contracting Officer.

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 of submittals is not be construed as a
complete check, and indicates only that:

Approval will not relieve the Contractor of the responsibility for any
error which may exist. The Contractor shall fulfill Contractor Quality
Control (CQC) requirements of this contract.

After submittals have been approved 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 APPROVED SAMPLES
Approval of a sample is only for the characteristics or use named in such

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

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

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

Samples of various materials or equipment delivered on the site or in place
may be taken by the Contracting Officer for testing. Samples failing to
meet contract requirements will automatically void previous approvals. The
Contractor shall replace such materials or equipment to meet contract
requirements at no additional cost to the Government.

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

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
NASA - REPAIR FLIGHTLINE ACCESS ROADS & AIRCRAFT RAMPS 1 OF 2

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s s c c
T | wm s P I A T T
I I P A F o/ I I
\Vi T E R | E 0 DATE FWD 0 MAILED
I T (o} A (o} N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A | \Vi IAPPROVAL|MATERIAL| O DATE DATE RCD |DATE FWD |DATERCD | o DATE DATE RCD
N N C P o W NEEDED NEEDED D OF FROM TO OTHER |FROM OTH| p OF FRM APPR
[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0] (m) () (0) (9) (a) 0]
01 20 00.00 20|SD-01 Preconstruction Submittals
Schedule of prices 1.2 G
013000 SD-01 Preconstruction Submittals
View location map 1.3 G
Progress and completion pictures |1.4 G
SD-04 Samples
Color boards 1.2 G
01 32 01.00 10JSD-01 Preconstruction Submittals
Project Schedule 3.3 G
01 3300 SD-01 Preconstruction Submittals
Updated Submittal Reqgister 1.7 G
01 35 14.11 40|SD-01 Preconstruction Submittals
Contractor's Accident Prevention [1.8.1 G
Plan
Activity Hazard Analysis 1.9.1 G
Request for Excavation and 1.17.1 |G
Digging Permit
Request for Confined Space 1.28 G
Entry Permit
Request for Utility Outage/Facility |1.17.3 |G
Closure Permit
Request for Crane Operation 1.17.4 |G
Permit
Request for Open Flame and 1.17.2 |G
Hotwork Permit
SD-06 Test Reports
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
NASA - REPAIR FLIGHTLINE ACCESS ROADS & AIRCRAFT RAMPS 1 OF 2
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s s c c
T | wm s P I A T T
I I P A F o/ I I
\Vi T E R | E 0 DATE FWD 0 MAILED
I T (o} A (o} N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A | \Vi IAPPROVAL|MATERIAL| O DATE DATE RCD |DATE FWD |DATERCD | o DATE DATE RCD
N N C P o W NEEDED NEEDED D OF FROM TO OTHER |FROM OTH| p OF FRM APPR
[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0] (m) () (0) (9) (a) 0]
01 35 14.11 40| Gas Protection 1.23
SD-07 Certificates
Contractor's Accident Prevention [1.8.1
Plan
Protection Plan 1.8.2
License Certificates 1.20
Safety Meeting/Safety Inspection [1.12.2
sheets
Safety Meeting Attendance 1.12.2
sheets
SD-08 Manufacturer’s Instructions
Material Safety Data Sheets 1.9.2 G
01 45 00.10 40|SD-01 Preconstruction Submittals
QC Plan 1.6 G
015000 SD-01 Preconstruction Submittals
Construction site plan 1.4 G
Traffic control plan 3.2.1 G
SD-06 Test Reports
Backflow Preventer Tests 1.5.3
SD-07 Certificates
Backflow Tester Certification 1.5.1
017419 SD-01 Preconstruction Submittals
Waste Management Plan 1.5 G
SD-11 Closeout Submittals
Records 1.6
Salvage Material Records 1.7
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
NASA - REPAIR FLIGHTLINE ACCESS ROADS & AIRCRAFT RAMPS 1 OF 2
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s s c c
T | wm s P I A T T
I I P A F o/ I I
vi|T E R I E o DATE FWD o MAILED
| T C A C N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A | \Vi IAPPROVAL|MATERIAL| O DATE DATE RCD |DATE FWD |DATERCD | o DATE DATE RCD
N N C P o W NEEDED NEEDED D OF FROM TO OTHER |FROM OTH| p OF FRM APPR
[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0] (m) () (0) (9) (a) 0]
0178 00 SD-03 Product Data
As-Built Record of Equipment 1.3.2
and Materials
Warranty Tags 1.6.1
Final Cleaning 1.8
Spare Parts Data 1.4
SD-08 Manufacturer’s Instructions
Preventative Maintenance 1.5
Condition Monitoring (Predictive [1.5
Testing)
Inspection 1.5
SD-10 Operation and Maintenance
Data
Operation and Maintenance 1.7
Manuals
SD-11 Closeout Submittals
As-Built Drawings 1.3.1
NASA Form NF1046 1.9
024100 SD-07 Certificates
Notifications 1.4.1 G
Demolition plan 1.10 G
SD-11 Closeout Submittals
Receipts 1.4.2
03 30 00.00 20| SD-02 Shop Drawings
Formwork 1.6.2.1
Reinforcing steel 1.6.2.2 |G
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
NASA - REPAIR FLIGHTLINE ACCESS ROADS & AIRCRAFT RAMPS 1 OF 2
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s s c c
T | wm s P I A T T
I I P A F o/ I I
\Vi T E R | E 0 DATE FWD 0 MAILED
I T (o} A (o} N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A | \Vi IAPPROVAL|MATERIAL| O DATE DATE RCD |DATE FWD |DATERCD | o DATE DATE RCD
N N C P o W NEEDED NEEDED D OF FROM TO OTHER |FROM OTH| p OF FRM APPR
[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0] (m) () (0) (9) (a) 0]
03 30 00.00 20{SD-03 Product Data
Materials for curing concrete 2.4.6 G
Local/Regional Materials 1.8.1 G
Local/Regional Materials 1.8.1 G
Joint sealants 2.4.8 G
Joint filler 2.4.7 G
Cement 2.4.1 G
Reinforcement 25 G
Epoxy bonding compound 2.4.9 G
Biodegradable Form Release 2.4.10 |G
Agent
Handhole Frames and Covers 2.7
SD-05 Design Data
mix design 2.3.1 G
SD-06 Test Reports
Concrete mix design 1.6.4.1 |G
Fly ash 1.6.4.2
Pozzolan 1.6.4.2
Ground iron blast-furnace slag 1.6.4.3
Aggregates 1.6.4.4
Compressive strength tests 3.11.2.3
Flexural strength tests 3.11.2.4
Air Content 3.11.25
SD-07 Certificates
Form removal schedule 1.6.3.3
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
NASA - REPAIR FLIGHTLINE ACCESS ROADS & AIRCRAFT RAMPS 1 OF 2
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s s c c
T | wm s P I A T T
I I P A F o/ I I
\Vi T E R | E 0 DATE FWD 0 MAILED
| T C A C N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A | \Vi IAPPROVAL|MATERIAL| O DATE DATE RCD |DATE FWD |DATERCD | o DATE DATE RCD
N N C P o W NEEDED NEEDED D OF FROM TO OTHER |FROM OTH| p OF FRM APPR
[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0] (m) () (0) (9) (a) 0]
03 30 00.00 20| Biodegradable Form Release 2.4.10
Agent
VOC Content for form release 1.6.34
agents and curing compounds
Material Safety Data Sheets 1.6.3.5
Forest Stewardship Council 1.8.2
(FSC) Certification
055013 SD-02 Shop Drawings
Guard posts (bollards/pipe 2.3 G
guards)
angles and plates 2.4 G
31 23 00.00 20|SD-01 Preconstruction Submittals
Shoring and Sheeting Plan 1.7.1 G
Dewatering work plan 1.7.2 G
SD-06 Test Reports
Borrow Site Testing 1.6 G
Fill and backfill 3.12.2.1
Density tests 3.12.2.2
Moisture Content Tests 3.12.2.3
320117.16 SD-03 Product Data
Installation of Sealant 3.3
SD-06 Test Reports
Test Requirements 1.4
320119 SD-03 Product Data
Manufacturer's 1.2.23 |G
Recommendations
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION

NASA - REPAIR FLIGHTLINE ACCESS ROADS & AIRCRAFT RAMPS 1 OF 2

CONTRACTOR

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s s c c
T | wm s P I A T T
I I P A F o/ I I
vi|T E R I E o DATE FWD o MAILED
| T C A C N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A | \Vi IAPPROVAL|MATERIAL| O DATE DATE RCD |DATE FWD |DATERCD | o DATE DATE RCD
N N C P o W NEEDED NEEDED D OF FROM TO OTHER |FROM OTH| p OF FRM APPR
[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0] (m) () (0) (9) (a) 0]
320119 Equipment 1.2
SD-04 Samples
Materials 1.4.2 G
321000 SD-05 Design Data
mix design 1.34 G
Asphalt concrete 2.1 G
Asphalt cement 2.3.1 G
Aggregates 2.2 G
Liquid asphalt 2.3.2 G
Asphaltic emulsion 2.3.3 G
Paint 3.25.2 |G
Reflective media 3.25.2 |G
Traffic signs 2.6 G
Precast Concrete Car Stops 2.7 G
Slurry Seal 2.8 G
Slurry Seal 3.2.7 G
Guard Rail - Vehicle Type 2.10 G
Detector Loop for Auto Gate 2.9 G
Operators
SD-06 Test Reports
Asphalt concrete 2.1
SD-07 Certificates
mix delivery record 1.3.3
Asphalt concrete 2.1
Asphalt concrete 2.1
Traffic signs 2.6
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
NASA - REPAIR FLIGHTLINE ACCESS ROADS & AIRCRAFT RAMPS 1 OF 2

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s s c c
T | wm s P I A T T
I I P A F o/ I I
vi|T E R I E o DATE FWD o MAILED
I T (o} A (o} N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A | \Vi IAPPROVAL|MATERIAL| O DATE DATE RCD |DATE FWD |DATERCD | o DATE DATE RCD
N N C P o W NEEDED NEEDED D OF FROM TO OTHER |FROM OTH| p OF FRM APPR
[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0] (m) () (0) (9) (a) 0]
321133 SD-04 Samples
Subbase Aggregate 2.2.1
SD-05 Design Data
Mix design 2.5
Job-mix formula 25
SD-06 Test Reports
plasticity index 3.7.2.1
plasticity index 3.7.2.1
Sieve analysis 2.2.1
Compressive strength 2.4.1
Compressive strength 2.4.1
weight loss 2.4.3
moisture-density 2.5
Liquid limit 3.7.2.1
Sieve analysis of combined 3.7.2.1
material

Optimum moisture content and 3.7.2.6
maximum density

SD-07 Certificates

cement 2.1
Location of aggregate source 3.7.1.1
Method 1.5.1
Construction equipment list 1.5.1

32 17 23.00 20|SD-03 Product Data
Reflective media for roads and 2.1.2
streets

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 7 OF 10 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
NASA - REPAIR FLIGHTLINE ACCESS ROADS & AIRCRAFT RAMPS 1 OF 2

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s s c c
T | wm s P I A T T
I I P A F o/ I I
\Vi T E R | E 0 DATE FWD 0 MAILED
I T (o} A (o} N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A | \Vi IAPPROVAL|MATERIAL| O DATE DATE RCD |DATE FWD |DATERCD | o DATE DATE RCD
N N C P o W NEEDED NEEDED D OF FROM TO OTHER |FROM OTH| p OF FRM APPR
[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0] (m) () (0) (9) (a) 0]
32 17 23.00 20| Paints for roads and streets 2.1.1
Tactile warning surface tile 2.1.4
Tactile warning surface tile 3.2.6
Raised Pavement Markers 2.1.3
Equipment 1.5
Qualifications 1.8

SD-06 Test Reports
Reflective media for roads and 2.1.2

streets
Paints for roads and streets 2.1.1
Tactile warning surface tile 2.1.4
Tactile warning surface tile 3.2.6
Raised Pavement Markers 2.1.3

SD-07 Certificates
Reflective media for roads and 2.1.2

streets
Paints for roads and streets 2.1.1
Tactile warning surface tile 2.1.4
Tactile warning surface tile 3.2.6
Volatile Organic Compound 2.1.1
Construction equipment list 1.5
SD-08 Manufacturer’s Instructions

Paints for roads and streets 2.1.1
Tactile warning surface tile 2.1.4
Tactile warning surface tile 3.2.6

32 31 13.00 20|SD-02 Shop Drawings
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
NASA - REPAIR FLIGHTLINE ACCESS ROADS & AIRCRAFT RAMPS 1 OF 2
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s s c c
T | wm s P I A T T
I I P A F o/ I I
\Vi T E R | E 0 DATE FWD 0 MAILED
I T (o} A (o} N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A | \Vi IAPPROVAL|MATERIAL| O DATE DATE RCD |DATE FWD |DATERCD | o DATE DATE RCD
N N C P o W NEEDED NEEDED D OF FROM TO OTHER |FROM OTH| p OF FRM APPR
[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0] (m) () (0) (9) (a) 0]
32 31 13.00 20| Gates 2.1.2 G
Post spacing; 3.2.1 G
Location of gate, corner, end, and|3.2.1 G
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SECTION 01 35 14.11 40

DRYDEN SAFETY REQUIREMENTS
07/07

PART 1 GENERAL

1.

1 SUMMARY

The requirements of this Section apply to, and are a component part of,
each section of the specifications.

.2 NASA's Commitment to Safety

The success of this historic agency starts with an unwavering commitment to
safety. The culture of this institution is one of safe accomplishment of
our missions, including construction projects. If something about this
project, or any task, is unclear, it is required that you, the Contractor,
ask for clarification. No activities on this project, or at this Agency,
are important enough to compromise the safety of any person. If you
suspect something isn't quite right, trust your instincts and your
experience, and do something to correct the situation.

NASA's mission success starts with safety. A commitment to safety
permeates everything we do. We are committed to protecting the safety and
health of the general public, pilots and astronauts, the NASA workforce,
and our high-value assets on and off the ground.

.3 The Dryden Safety Culture

Safety at the Dryden Flight Research Center is of paramount concern. We
assure a commitment to safety by employing systems and processes that
ensure the safety of the public, the employees, and assets. We ensure
safety in all aspects of personal endeavors and we are committed to
ensuring the safety of others. We take ownership for safety. We know
every accident is preventable. In the spirit of the Dryden Flight Research
Center, the Contractor shall implement the safety provisions of this
section to "make known the overlooked and unexpected" to keep all employees
safe. The Contractor shall INSTRUCT ALL EMPLOYEES as to the hazards and
the precautions to be taken in performance of this contract. The
Contractor shall provide and maintain work environments and procedures
which will safeguard Contractor employeesg, Subcontractors, the Public,
Government personnel, and Government property, materials, supplies, and
equipment exposed to Contractor operations and activities.

.4 Construction Safety Goals

The safety provisions of this section are to be implemented by the
Contractor so that:

a. Everyone involved in this project goes home as healthy as they
arrived.

b. This construction work site is free of recognizable hazards.
c. We have zero lost-time accidents.

d. We have zero injuries in our workplace.
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1.5 Construction Safety Strategy

In order to meet these goals every individual working onsite for the
Contractor, including Subcontractors, Vendors and their employees, shall:

a. Be involved in making this project safer.
b. Know how to identify hazards.
c. Know how to report hazards and get them fixed.

d. Know their safety and health training needs, have obtained that
training, and shall put the concepts to work each and every day while
working on this project.

1.6 Compliance

The Contractor shall take safety and health measures in performing work
under this Contract. The Contractor shall comply with all applicable
federal, NASA/Dryden Flight Research Center (DFRC), and Edwards Air Force
Base occupational safety and health requirements and standards. The
Contractor shall take all precautions in the performance of work under this
contract to protect the safety and health of the Contractor's employees, to
protect the safety and health of all persons in or near the jobsite, and to
prevent damage to property, materials, supplies and equipment. The
Contractor shall comply with Federal OSHA Safety and Health Standards

29 CFR 1910 and 29 CFR 1926. The Contractor shall comply with the U.S.
Army Corps of Engineers Safety and Health Requirements Manual in effect on
the date of the solicitation.

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

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NASA NPG 8621.1 (2004a) NASA Mishap Reporting,
Investigating and Record Keeping Policy

NASA NPG 8715.3 (2004) NASA Safety Manual

NASA NSS 1740.12 (1993) NASA Ssafety Standard For
Explosives, Propellants and Pyrotechnics

NASA STD 8719.11 (2000) NASA Safety Standard for Fire
Protection

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

10 CFR 20 Standards for Protection Against Radiation

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for
Construction

SECTION 01 35 14.11 40 Page 2



NASA DFRC - REPAIR FLIGHTLINE ACCESS ROADS AND AIRCRAFT RAMPS, PHASE 1 OF 2
EDM-1706

1.8 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
The following items shall be submitted in accordance with Paragraphs 1.8.1
"Contractor's Accident Prevention Plan" and 1.9.1 "Activity Hazard
Analysis" of this section. (See also Paragraph 1.10.1 "Documents at the

Jobsite" of this section).

Contractor's Accident Prevention Plan; G
Activity Hazard Analysis; G

he following Requests for Permit shall be submitted in accordance with
Paragraph 1.17 "PERMIT REQUIRED OPERATIONS" of this section.

Request for Excavation and Digging Permit; G

Request for Confined Space Entry Permit; G

Request for Utility Outage/Facility Closure Permit; G
Request for Crane Operation Permit; G

Request for Open Flame and Hotwork Permit; G

SD-06 Test Reports

Records shall be submitted in accordance with paragraph entitled, "
Gas Protection," of this section.

SD-07 Certificates
Statements shall be submitted for the following items in
accordance with paragraphs entitled, "Contractor's Accident
Prevention Plan" and "Protection Plan," of this section.
Contractor's Accident Prevention Plan
Protection Plan
License Certificates
The following shall be submitted with the Contractor's "Daily
Report to the Inspector" by 10:00 am the next work day in
accordance with Paragraph 1.12.2 "Daily Safety Meetings/Daily
Safety Inspections" of this section:
Safety Meeting/Safety Inspection sheets
Safety Meeting Attendance sheets
Confined Space Entry Training Certificates shall be submitted for
all Confined Space Entry Attendants/Entry Supervisors prior to any
employees entering a confined space. (See also Paragraph 1.10.1

"Documents at the Jobsite" of this section.

SD-08 Manufacturer's Instructions
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Material Safety Data Sheets(MSDS), G
MSDSs for all chemicals and hazardous materials brought to the
jobsite. MSDSs shall be submitted in accordance with Paragraph
titled "Material Safety Data Sheets (MSDS)" and Paragraph Titled
"Chemicals and Hazardous Materials" of this section. (See also
Paragraph Titled "Documents at the Jobsite" of this section.)
1.8.1 Contractor's Accident Prevention Plan

Contractor shall submit an Accident Prevention Plan to the Contracting
Officer for approval within 17 calendar days after notice to proceed and
prior to start of construction at project site. The Accident Prevention
Plan written by the prime Contractor for the specific work and hazards of
this contract, shall implement in detail the pertinent requirements of the
US Army Corps of Engineers Safety and Health Requirements Manual. The plan
shall define how the Contractor will comply with Federal OSHA Safety and
Health Standards 29 CFR 1910 and 29 CFR 1926. Prior to initiation of work
at the job site, the Contractor's Accident Prevention Plan shall be
reviewed, found acceptable, and approved by the Contracting Officer.

Accident Prevention Plan shall be NASA/DFRC site specific and include, as a
minimum, the following:

a. Safety program objectives.

b. Methods to attain safety objectives.

c. Responsibility of key personnel for the Contractor.
d. Safety meetings, surveys, inspections, and reports.

e. Disaster and emergency programs as it applies to the NASA/DFRC
site.

f. Lists of key personnel to be contacted in times of emergency,
along with appropriate phone numbers to be used in emergencies.

g. Program to show compliance with Federal OSHA Safety and Health
Standards 29 CFR 1910 and 29 CFR 1926 and various safety
requirements of NASA NPG 8715.3.

h. Methods to comply with the requirement for immediate reporting of
mishaps to the Contracting Officer in accordance with
NASA NPG 8621.1.

i. Statement that the Contractor will not invalidate the integrity of
safety systems without proper authorization.

j. Procedures for emergency actions to be taken to secure dangerous
conditions, to protect personnel, and secure work areas in the
event of accident or an act of nature.This shall include
procedures to secure dangerous conditions, protect personnel, and
secure work areas. The plan must contain 911 telephone contact
procedures specific to NASA/DFRC (See Paragraph "FIRST AID AND
EMERGENCIES" of this section).

k. Procedures for securing the mishap site so that the area remains
secure until arrival of a safety investigator. Mishap site will
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1.

remain secured until released by the Contracting Officer.

1. A map with the location and times of operation of the NASA/DFRC
medical dispensary. (This information can be obtained from the
Contracting Officer.)

m. Procedures describing how chemicals, hazardous materials and
hazardous wastes will be handled, managed and disposed of while at
NASA/DFRC.

n. Incorporate plans for the following, as applicable:
Lockout/Tagout, Confined Space, Fire Prevention, Electrical
Safety, and Fall Prevention/Protection.

o. Incorporate a comprehensive site-specific heat stress monitoring
plan. Drinking water shall be made available to workers and
workers shall be encouraged to frequently drink small amounts; the
water shall be kept reasonably cool.

8.2 Protection Plan

Structures, utilities, sidewalks, pavements, and other facilities
immediately adjacent to excavations shall be protected against damage.

.9 GENERAL SAFETY PROVISIONS

Contractor shall take safety and health measures in performing work under
this Contract. Contractor shall meet with the Contracting Officer to
develop a mutual understanding relative to administration of the Accident
Prevention Plan. Contractor is subject to applicable federal, state, and
local laws, regulations, ordinances, codeg, and orders relating to safety
and health in effect on the date of this Contract.

During the performance of work under this Contract, the Contractor shall
comply with procedures prescribed for control and safety of persons
visiting the project site. Contractor is responsible for his personnel and
for familiarizing each of his subcontractors with safety requirements.
Contractor shall advise the Contracting Officer of any special safety
restriction he has established so that Government personnel can be notified
of these restrictions.

.9.1 Activity Hazard Analysis

Prior to beginning each Definable Feature of Work (DFOW), an activity
hazard analysis shall be prepared by the Contractor performing the work. A
DFOW is defined as an operation involving a type of work presenting hazards
not experienced in previous operations or where a new subcontractor or work
crew is to perform. Work will not proceed on that phase until the activity
hazard analysis has been accepted by the Contracting Officer and discussed
with all engaged in the activity, including the Contractor, subcontractors,
and government on-site representatives.

The Activity Hazard Analysis shall:

a. define the activity to be performed and identify the sequence
of work,

b. define the specific hazards anticipated with the activity,
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c. define the control measures to be implemented to eliminate or
reduce each hazard to an acceptable level,
d. identify the equipment to be used,
e. identify the inspection requirements for that equipment and
activity, and
f. list the training requirements for the workers.

1.9.2 Material Safety Data Sheets (MSDS)

Provide the Contracting Officer with a copy of the Material Safety Data
Sheets for all chemicals and hazardous materials to be brought on site.

All manufacturers' recommended precautions shall be followed during the use
of any chemical and hazardous material. MSDSs must be submitted to the
Contracting Officer for approval prior to the use of any chemical or
hazardous substance. See also Paragraph 1.10.1 "Documents at the Jobsite"
and Paragraph 1.27.1 "Chemicals and Hazardous Materials" of this section.

.10 SAFETY COMMUNICATIONS

Accident Prevention Plans, hazard analyses, and MSDSs are only effective
when the workers in the field are aware of the potential hazards for that
day, and take mitigation measures to work safely in that area at that
time. Therefore, daily safety communications are a critical requirement.
Every work day shall begin with a brief safety meeting and every work day
shall include a safety inspection by the Contractor's Site Safety Officer,
see Paragraph Titled "Daily Safety Meetings/Daily Safety Inspections".

Also, prior to beginning any new DFOW the Contractor shall conduct an
Activity Hazard Analysis on that new class of work and shall conduct a
thorough discussion of that Activity Hazard Analysis with the workers
performing the work. The Contractor shall ensure the workers understand
the hazards and how to use any special tools, unique equipment, and
personal protective equipment. Only after these safety analyses and
communicationg occur shall the new class of work be allowed to proceed.

.10.1 Documents at the Jobsite

To help maximize safety communications, the following list of documents
shall be maintained on the jobsite and made easily available for the
Contractor's employees and Subcontractors' employees. These records shall
also be made available for Government inspection. They include but are not
limited to:

a. the approved Accident Prevention Plan,

b. all approved Activity Hazard Analysis,

c. all approved MSDSs,

d. all approved permit documents for Permit Required Operations
that have been completed,

e. all records of lockout/tagout operations that have been
completed,

f. the jobsite OSHA 300 log,
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g. all training records, including Confined Space Entry Training
Certificates, and

h. other records that are deemed appropriate due to the nature of
the work, i.e. certificates, permits, licenses, etc.

These records shall be stored at a convenient centralized location
on the jobsite. These records shall be organized, filed, and
labeled in binders or file folders in a fashion that all persons
involved with the project can obtain the information quickly and
easily.

1.10.2 Posted Warnings and Prohibitions

The Contractor shall comply with procedures prescribed for control and
safety of all persons visiting the project site. The contractor shall
install all barricades and signs needed. All points of entry to the
project site shall have a sign warning of the requirement to wear hard
hats. The Contractor is responsible for familiarizing each employee and
each subcontractor employee with safety requirements.

All Contractor personnel are to obey all posted prohibitions, restrictions,
warnings, and traffic control signs and devices. Contractor personnel
shall not enter any area in which a red light is flashing without
permission of the NASA area supervisor. When alarm bells are sounded in a
building, secure the equipment in use and leave the building by the nearest
exit. An egress passage must be maintained at all times in the work area.
The Contractor shall advise employees of these requirements.
The Contractor shall advisgse the Contracting Officer of any special safety
restrictions the Contractor has established so that Government personnel
can be notified of these restrictions.
1.10.3 Display of Safety Information

The Contractor shall erect a safety bulletin board at the job site within 2
calendar days after the Contracting Officer has approved the Accident
Prevention Plan. The following information shall be displayed on the
safety bulletin board in clear view of the on-site construction personnel,
maintained current, and protected against the elements and unauthorized
removal:

a. Map denoting the route to the nearest emergency care facility.

b. Emergency phone numbers.

c. Copy of the most up-to-date Accident Prevention Plan.

d. Current AHA(s) and MSDSs.

e. OSHA 300A Form.

f. OSHA Safety and Health Protection-On-The-Job Poster.

g. Safety and Health Warning Posters.

h. Active Permits.
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1. Excavation and Digging,

2. Open Flame and Hot Work,

3. Confined Space Entry,

4. Utility Outages/Facility Closures
5. Crane Operations.

i. A sign indicating the number of years and days without a lost time
construction accident at NASA's Dryden Flight Research Center.

1.10.4 TRAINING
1.10.4.1 New Employee Indoctrination

New employees (prime, subcontractor, vendors, and suppliers) onsite will be
informed of specific site hazards before they begin work. Documentation of
this orientation shall be kept on file at the project site.

1.10.4.2 Periodic Training

Provide Safety and Health Training in accordance with USACE EM 385-1-1 and
the approved Accident Prevention Plan. Ensure all required training has
been accomplished for all onsite employees.

1.10.4.3 Training on Activity Hazard Analysis (AHA)

Prior to beginning a new phase, training will be provided to all affected
employees to include a review of the AHA to be implemented.

1.11 SAFETY LOCKOUT/TAGOUT PROCEDURES

Contractor shall ensure that each employee is familiar with and complies
with these procedures and 29 CFR 1910.147. Specific Lockout/Tagout
requirements are as follows:

a. The tags shall be the same for both lockout and tagout, and shall
only be used once. The information on the tag shall be printed legibly.

b. For lockout the information shall include - name of person
controlling the lock, the date the lock was put in place, telephone
number of the person controlling the lock, name of the Project
Inspector monitoring the work, name of the company serving as prime
contractor for the work, and the name of the company for which the lock
control person is employed.

c. For tagout, the above information is required plus an explanation of
why a lock could not be used, and what additional safety precautions
were used.

The above information shall be documented, and the record made available
for inspection. Upon completion of the Lockout/Tagout Operation the
documents shall be stored at the jobsite.

Contracting Officer will, at the Contractor's request, apply

lockout/tagout tags and take other actions that, because of experience and
knowledge, are known to be necessary to make the particular equipment safe
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to work on.

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 equipment that requires a lockout/tagout tag
unless he, his immediate supervisor, project leader, or a subordinate has
in his possession the stubs of the required lockout/tagout tags.

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.

1.11.1 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."

1.11.2 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
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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.

1.12 SAFETY MEETINGS AND INSPECTIONS
1.12.1 Mutual Understanding Meeting

Before commencing the work, the Contractor shall meet with representatives
of the Contracting Officer to discuss and develop a mutual understanding
relative to administration of the overall safety program. Items to be
discussed shall include: COE EM-385-1-1, hard hats/safety shoes, other
personal protective equipment (PPE), daily safety meetings, activity hazard
analysis, frequency of inspections, 911 communications, stopping of unsafe
activities, permit required operations and MSDSs.

1.12.2 Daily Safety Meetings/Daily Safety Inspections

The Contractor shall conduct daily safety meetings at the beginning of each
work shift. This safety meeting shall be administered by the Contractor's
Site Safety Officer and/or Job Superintendent, or qualified designated
representatives of these elements. This safety meeting shall be attended
by all of the Contractor's employees, as well as all subcontractors and
their employees working at the project site for that day. If any of these
persong are not present at the daily safety meeting, they shall be briefed
of the issues discussed in the meeting on an individual basis by the
Contractor's Site Safety Officer prior to starting work at the site that
day. The safety meeting format and discussion shall include, but not be
limited to: the schedule of events on the site for the day; addressing
hazard analyses for the day's activities; allowing employees and
subcontractors to submit hazard analyses and MSDSg for upcoming activities;
planning permit required operations; discussing unsafe conditions and near
misses on the job site; discussing new equipment and material deliveries to
the job site; discussing corrective actions to be taken and assignment of
responsibilities for the implementation of those corrective actions.

The Contractor's designated Site Safety Officer shall, at least once per
shift, conduct at least one walk-through site safety inspection of all site
activities. This inspection shall be conducted at a random time during
each shift. The Site Safety Officer's sole purpose during the walk-through
shall be to ensure compliance with the approved Accident Prevention Plan,
approved Activity Hazard Analysis, and approved MSDSs. Additionally the
Site Safety Officer must ensure the workers receive feedback as to their
safety effectiveness and compliance with safety procedures.

The Contractor shall use the attached Safety Meeting/Safety Inspection
sheets and Safety Meeting Attendance sheets, or an approved equal, to
report the elements described herein. These sheets shall be submitted to
the Contracting Officer on a daily basis by 10:00 am on the next work day,
(with the Contractor's "Daily Report to the Inspector").

1.13 CONTRACTOR VEHICLES AND EQUIPMENT
Edwards AFB access passes for Contractor owned vehicles are issued at the
Military Security Police building (Building 2860) on the main base. A
letter from the Contracting Officer is required along with proof of

registration and insurance, as well as a valid driver's license.

Contractor-owned, leased, or operated equipment must be in satisfactory
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mechanical condition. Vehicle identification is required on both sides of
all contractor vehicles, clearly identifying the contractor. While in use
at the job site, rental equipment shall be kept in good working order and
properly maintained. Contractor owned equipment brought on site must have
copies of all operating air permits for the equipment.

Prior to a piece of rental equipment arriving on the job site, the
Contractor shall present a hazard analysis for the use of the equipment.
The hazard analysis shall include consideration for hazards associated with
unloading, moving, and reloading the equipment. The Contractor is
responsible to ensure that all employees working on or around that
equipment are properly trained to use it and made aware of its associated
hazards.

Hoisting and lifting devices and cranes must bear evidence of proof loading
within the preceding 12 months. Operators of hoisting and lifting devices
and cranes shall be trained in proper use and safety limitations. The
Contractor shall provide written proof of qualification for all operators
of fork lifts and personnel lifts (i.e. boom lifts, platform lifts,
scissors lifts, etc.). Outdoor hoisting operations shall not commence if
winds are above 20 knots (23 mph) steady state or if gusts exceed 35 knots
(40 mph) and the Contractor shall also comply with the manufacturer's
recommended operating limits; the more restrictive shall govern.

Crane operators shall meet the requirements in USACE EM 385-1-1, Section 16
and Appendix G. In addition, for mobile cranes, crane operators shall be
designated as qualified by a source that qualifies crane operators (i.e.,
union, a government agency, or and organization that tests and qualifies
crane operators). Written proof of current qualification shall be provided.

Contractor owned vehicles which will be driven on the flight line (aircraft
hangars, aprons, ramps, tow-ways, and taxiways) must bear identifying signs
and property damage insurance. Access to the flight line must be
authorized by the Contracting Officer. The Contractor shall be responsible
for performing daily inspections of these vehicles and shall secure,
remove, or dispose of all foreign objects, materials, and debris that can
cause damage to an aircraft. Objects and debris lodged between tire treads
shall be removed prior to driving on the flight line. All vehicles which
are permitted on aircraft maintenance ramps, fuel storage areas, fuel
servicing areas, hangars, explosive areas, and any other fire hazard areas
shall be equipped with an approved spark arrestor and authorized in writing
by the Contracting Officer for use in these areas.

Operators of motor vehicles shall be licensed. Only Contractor work
vehicleg, delivery vehicles, and debris hauling vehicles, driven by
licensed operators, will be allowed at the work site. Vehicles for
transportation of personnel or personal tools (commuting) must be parked in
designated parking spaces.

The use of seat belts is mandatory by all operators and passengers
traveling in motor vehicles on Edwards Air Force Base and NASA/DFRC.
Passengers are prohibited from riding in or on the back or bed of any
truck. The speed limit, unless otherwise posted, is 15 miles per hour.
The security police use radar units.

Use of Government owned equipment, tools, supplies, or materials is
prohibited unless specifically authorized by the Contracting Officer.
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1

1.

.13.1 VEHICLE FOREIGN OBJECT DEBREE (FOD) PREVENTION STEPS

Cars, trucks, trailers, and mobile service vehicles that have access to
aircraft operational areas are a potential source of FOD. Prevention that
should be taken includes:

a. Regularly inspect all vehicles such as refueling trucks, supply
trucks, contract vehicles, and maintenance vehicles that operate on the
flight line and hangar areas for foreign objects.

b. Before a vehicle is driven onto taxiways, runways, or into
aircraft parking areas, the driver will stop and check that there are
no rocks or pebbles caught in the tire treads and that the load is
secure. The driver will also check pickup beds for loose tools,
hardware, trash, and other debris.

c. Vehicles must not be driven off the hard surface unless absolutely
necessary. If it does become necessary to drive off to let an aircraft
pass or for any other reason, the driver will once again check the load
for security and the tires for foreign objects before re-entering the
hard surfaced area. This does not apply to emergency vehicles
responding to an emergency.

d. All vehicles will enter and leave the flight line at controlled
access points unless an emergency vehicle is responding to an emergency.

14 ACCIDENT TREATMENT AND RECORDS

Contractor shall post emergency first aid and ambulance information at
project site.

.15 FIRE PREVENTION AND PROTECTION

In addition to the requirements stated below, the Contractor shall also be
familiar with guidelines located in NASA STD 8719.11 NASA Safety Standard
for Fire Protection.

Open-flame heating devices will not be permitted except by approval in
writing from the Contracting Officer. Approval for the use of open fires
and open-flame heating devices will not relieve the Contractor from the
responsibility for any damage incurred because of fires.

Burning trash, brush, or wood on the project site shall not be permitted.

Any fire hazard conditions shall be immediately reported to Contracting
Officer. Any fire emergency situation shall be reported by calling 911 or
the NASA/DFRC Security Post #1 at (661) 276-3256. Contractor vehicles must
not block or encroach upon fire truck lanes at any time. The Contractor
shall provide temporary fire protection equipment for the protection of
personnel and property during construction.

All work sites shall be kept clean and orderly at all times. Combustible
scrap, debris, and waste materials (oily rags, paper, packaging, scrap
wood, etc.) shall be stored in covered metal receptacles and removed from
the worksite daily to minimize potential hazards. Flammable and
combustible materials shall be stored in a manner which minimizes the risk
of fire including spontaneous combustion. "No Smoking" signs shall be
posted in areas where flammable or combustible material are stored.
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Only UL-approved containers and tanks shall be used for storage and
handling of flammable and combustible liquid. All flammable and
combustible liquids shall be kept in closed containers when not in use.
Bulk drums of flammable or combustible liquids shall be grounded and bonded
to containers during dispensing. The Contractor shall provide and be
equipped with one full 10 pound 4-A:60 BC multipurpose dry chemical fire
extinguisher placed within 20 feet where flammable/combustible liquids are
stored.

The Contractor shall ensure the following are complied with when
pressurized cylinders are on the jobsite:

a. Cylinder contents shall be identified with a label.

b. All cylinders shall be stored in an upright position at all times.
c. Cylinders shall be secured at all times.

d. Cylinders not in use shall have valve protector caps in place.

Smoking is not permitted in buildings or on roofs. Smoking is permitted in
approved designated areas only. Smoking materials shall be disposed in an
approved receptacle.

Nonspark producing tools and equipment or pneumatic type shall be utilized
in fire hazardous areas such as hangars and other explosive environment
areas. Burning of trash or rubbish is prohibited.

Dispensing of flammable and combustible liquids is not permitted in
buildings or on roofs.

1.16 USE OF EXPLOSIVES
Explosives shall not be used or brought to the project site.
1.17 PERMIT REQUIRED OPERATIONS

The Contractor shall coordinate with the Contracting Officer and obtain
written approval from the Contracting Officer on all Permit Required
Operations before the operation begins. The Contractor shall initiate
coordination with the Contracting Officer by writing and submitting a
Request for Permit. The Contractor shall provide, with the Request for
Permit the following:

a. Work Plan - A written work plan describing the work to be accomplished
during the Permit Required Operation including a schedule to be
followed. The schedule shall include the dates and time period the
Contractor contemplates performing the operation.

b. Activity Hazard Analysis - An activity hazard analysis of the proposed
activities during the Permit Required Operation including the
Contractor's plan to minimize or eliminate any hazards associated with
the performance of the work. See paragraph 1.9.1

The permits are primarily used to identify potentially hazardous work
conditions in an attempt to prevent accidents. The permits are also used
to coordinate the required work with key DFRC activities and keep customer
inconvenience to a minimum. The permits shall be processed just prior to
the start of the operation. Permit forms will be provided and filled out
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by the Government. The Contractor shall post approved permits at a
conspicuous location in the construction area near the permitted

operation. Upon completion of the Permit Required Operation a copy of the
approved permit documents shall be stored at the jobsite in accordance with
Paragraph "Documents at the Jobsite" of this section. Permit required
operations are:

1. Excavation and Digging

2. Open Flame and Hot Work

3. Confined Space Entry,

4. Utility Outages/Facility Closures, and
5. Crane Operations.

1.17.1 Excavation and Digging

Surface penetration, excavation, digging, and trenching are Permit Required
Operations. Surface penetration, excavation, digging, and trenching
operations must be approved by the Contracting Officer before operations
begin. The Contractor shall obtain this approval by submitting a written
Request for Excavation and Digging Permit in accordance with Paragraph 1.17
"PERMIT REQUIRED OPERATIONS". The Contractor shall submit this request to
the Contracting Officer seven (7) calendar days prior to the start of
digging operations, to enable the Contracting Officer to review measures
being taken to prevent hazard to employees and possible damage to
subsurface utilities.

The permit, a NASA - DRYDEN FACILITIES ENGINEERING WORK CLEARANCE REQUEST
(Dryden form DWK-808-8), must be filled out by the Government and attached
to the Contractor's Request for Excavation and Digging Permit. This
package must be reviewed and approved by several DFRC and USAF
organizations prior to start of surface penetration, excavation, digging,
or trenching. During this review and approval period the Contractor can
proceed with marking and staking activities described below.

Prior to performing any surface penetrations, excavation, digging, or
trenching 6 inches or deeper (including driving stakes more than 6 inches
in the ground) on any ground surface, the Contractor shall obtain from the
Contracting Officer the current subsurface utility drawing of the
particular area to be worked on. All utility lines shall be identified and
marked in the field. The Contractor shall stake out, mark, paint lines, or
other wise identify all subsurface pressurized gas pipes, high voltage
cables, communication cables, other pipe lines, and other subsurface
structures indicated within the area of the work before any surface
penetration, excavation, digging, or trenching is done. After
identification is complete, the Contractor shall obtain agreement from the
Contracting Officer that identification is sufficient. After obtaining the
approved permit package from the Contracting Officer and completing the
marking and staking activities, the Contractor shall proceed with the
excavating and digging operation in accordance with the approved permit
documents.

The Contractor, however, shall temporarily halt any powered equipment
digging and machine excavation work (i.e. backhoe, jackhammer, trencher,
auger, etc.) when approaching within 10 feet of the staked-out/marked
utility until the Contractor has exposed the utility by hand excavation to
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fix its location. The utility must be exposed using hand digging methods
(i.e. "pot holing") with pick and shovel with care. The Contractor shall
obtain agreement from the Contracting Officer on how much closer to the
utility the machine excavations can be allowed. Powered equipment digging
shall not be performed within 5 feet of any utility. All powered equipment
must be positioned so that it cannot come any closer than 5 feet from the
utility. Backhoes must be positioned so that when the arm is in the full
extension it cannot come any closer than 5 feet to the utility and the arm
must always be drawn away from the utility thus pulling material toward the
operator and away from the utility.

1.17.2 Open Flame and Hot Work

The use of an open flame is a Permit Required Operation. Hot work such as
welding, torch cutting, sawing metals, flame cutting, burning, grinding,
brazing, soldering, and cad welding are all Permit Required Operations.
Applying, installing, or removing building materials through the use of
heat are also Permit Required Operations. Any operation that can result in
the generation of hot flying debris or sparks is a Permit Required
Operation. During operations involving possible fire hazard, the
Contractor shall notify the Contracting Officer and not proceed until
approval is obtained in writing. Open flame and hot work operations must
be approved by the Contracting Officer before operations begin. The
Contractor shall obtain this approval by submitting a written Request for
Open Flame and Hot Work Permit in accordance with Paragraph 1.17 "PERMIT
REQUIRED OPERATIONS". The Contractor shall submit this request to the
Contracting Officer three (3) calendar days prior to the start of these
operations, to enable the Contracting Officer to review measures being
taken to prevent hazard to employees, prevent possible fire damage to
equipment and property, and prevent unnecessary activation of fire
suppression/alarm systems.

The permit, a USAF WELDING, CUTTING AND BRAZING PERMIT, (AF Form 592), must
be filled out by the Government and attached to the Contractor's Request
for Open Flame and Hotwork Permit. This package must be reviewed and
approved by the Dryden Safety Office and approved by the Contracting
Officer prior to start of open flame and hot work. After obtaining the
approved permit package from the Contracting Officer, the Contractor shall
proceed with the open flame and hot work operation in accordance with the
approved permit documents. The Contractor or Subcontractor performing the
operation shall sign the permit before any open flame and hot work
operation is started. The Contractor shall also comply with the
requirements stated below.

The Contractor shall discontinue open flame or hot work operations 30
minutes prior to the end of the normal work day. A Contractor employee
shall be assigned as Fire Watchman for every open flame and hot work
operation. The Watchman shall be equipped with suitable fire extinguishers
and shall check all areas around and below the welding or burning operation
for fires. The check shall be continued for at least 30 minutes after
completion of the open flame or hot work operation to ensure no possible
sources of latent combustion.

The Contractor shall provide portable fire extinguishers for fire safety
during open flame and hot work operations. When conducting open flame and
hot work operations on roofs, the Contractor shall provide and be equipped
with one full 20 pound 20-A:120 BC multipurpose dry chemical fire
extinguisher and one 2.5 gallon water pressure/spray-pump type portable
fire extinguisher placed within 30 feet of the operation. For all other
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open flame and hot work operations the Contractor shall provide and be
equipped with one full 10 pound 4-A:60 BC multipurpose dry chemical fire
extinguisher and one 2.5 gallon water pressure/spray-pump type portable
fire extinguisher placed within 30 feet of the operation. The Contracting
Officer may request a standby from the Edwards Fire Department; this
accommodation does not relieve the Contractor of responsibility for open
flame and hot work safety.

Upon completion of open flame or hot work operation (or expiration of
Permit), the permit shall be returned to the government.

1.17.3 Utility Outages/Facility Closures

Turning a utility off or on is a Permit Required Operation. Closing a
facility or part of a facility is a Permit Required Operation. Streets,
walks, and other facilities occupied and used by the Government shall not
be closed or obstructed without written permission from the Contracting
Officer. Utility outages and facility closures must be approved by the
Contracting Officer before outages and closures begin. The Contractor
shall obtain this approval by submitting a written Request for Utility
Outage/Facility Closure Permit in accordance with Paragraph 1.17 "PERMIT
REQUIRED OPERATIONS". The Contractor shall submit this request to the
Contracting Officer fourteen (14) calendar days in advance of the planned
outage or closure, to enable the Contracting Officer to review measures
being taken to prevent hazard to employees and the public, to prevent
interruption of any required service, to coordinate the required work with
key DFRC activities, and keep Center impact to a minimum.

The permit, a DRYDEN UTILITY SYSTEM OUTAGE APPROVAL (form DFRC-113), must
be filled out by the Government and attached to the Contractor's Request
for Utility Outage/Facility Closure Permit. This package must be reviewed
and approved by the Dryden Safety Office, the Dryden Facilities Engineering
& Asset Management Office, the affected Building/Area Manager, and the
Contracting Officer prior to initiation of the outage or closure.
Notification must also be made to the DFRC Security Office, the DFRC
Information Systems Branch, and Center Management. After obtaining the
approved permit package from the Contracting Officer, the Contractor shall
proceed with the work requiring an outage or closure in accordance with the
approved permit documents. The Contractor shall also comply with the
requirements stated below.

The shut-down and start-up of the utilities for the outage shall be
performed by the government and not the Contractor.

Contractors shall not shut down, shut off, disconnect, block, or otherwise
impair any fire protection sprinkler system, fire hydrant, fire alarm
system, special extinguishing or other installed fire protection system
without an approved Dryden Utility Outage Approval (form DFRC-113).

1.17.4 Crane Operations

Operating a crane is a Permit Required Operation. Setting up a crane is a
Permit Required Operation. Cranes shall not be operated without written
permission from the Contracting Officer. Crane operations must be approved
by the Contracting Officer before crane setup begins. The Contractor shall
obtain this approval by submitting a written Request for Crane Operation
Permit in accordance with Paragraph 1.17 "PERMIT REQUIRED OPERATIONS". The
Contractor shall submit this request to the Contracting Officer seven (7)
calendar days in advance of the planned crane operation to enable the
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Contracting Officer to review measures being taken to prevent hazard to
employees and the public, to prevent interruption of any required service,
to coordinate the required work with key DFRC activities, and keep Center
impact to a minimum.
The permit, a CRANE OPERATION APPROVAL (D-WK-800-8), must be filled out by
the Government and attached to the Contractor's Plans. The contractor
shall prepare the following plans/documents:
1. Description of Work,
List the work to be accomplished during the lifting operation
2. Center Impact Analysis,
List the affects this activity will have on Center occupants and Center
operations, i.e. evacuate portions of a building, close a fire lane,
require special secure access, close a building exit/entrance, etc.
3. Activity Hazard Analysis
Per paragraph 1.9.1
4. Lift Plan
a. The exact size and weight of the load.
b. The maximum load limits for the entire range of the 1lift.
c. Height of the 1ift.
d. The 1lift geometry and sequence of actions.
e. The load radius.
f. The boom length and angle, for the entire range of the lift.
g. Ground conditions and outrigger and mats requirements.
h. A drawing showing the location of the crane and the "from" and
"to" pick points, including adjacent buildings, utilities, and
other obstructions or hazards.
i. Rigging procedures and rigging hardware.
j. Proof of qualification for the crane operator, including a
current physician's certificate that meets the requirements of EM
385-1-1, Appendix G (Procedures for the Examination and

Qualification of Crane Operators).

k. Environmental conditions under which 1lift operations are to be
stopped.

1. Communication and coordination requirements.
m. The Contractor shall make Personnel Assignments and clearly

list by name who will be the Lift Director, Crane Operator,
Signalman, Rigger, and Tag Line Persons.
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n. The Contractor shall also complete the Crane Safety Checklist
prior to commencing lifting operations.

o. The Contractor shall perform a practice pick without the load
to verify estimated boom angle(s) required to pick, rotate, and
set the load.

This package must be reviewed and approved by the Dryden Lift Supervisor
and the Chief of Facilities Engineering & Asset Management Office prior to
initiation of the crane setup. The Chief of Facilities Engineering & Asset
Management Office will assign the Lift Supervisor. Notification must also
be made, by NASA project personnel, to the DFRC Security Office, the DFRC
Safety Office, and Center Management prior to lifting operations. After
obtaining the approved permit package from the Contracting Officer, the
Contractor shall proceed with the crane operation in accordance with the
approved permit documents.

Crane Safety Checklist for Facility Lifts:
Things to check

1. Crane certifications and documents have been checked and are
current, including:

a. Current physician's certificate.

b. Insurance.

c. Pre-lift Safety Meeting minutes.
2. Operator certifications have been checked and are current.
3. Ancillary lifting equipment certifications (slings, chokers, etc.)
are current.
4. Boom angle needed to reach both pick point and set points have been
checked and capacity of the crane (AT THOSE BOOM ANGLES) ig sufficient
to 1lift the intended load.
5. Capacity of the crane at the horizontal angles required for the
pick, rotation, and set have been checked against crane manual and
capacity is sufficient for the intended load. (Note: Some cranes,
especially crawler cranes that don't have outriggers, DO NOT have the
same capacity to the side that they do to the front.)
6. There is sufficient room for crane counterweights to miss all
obstructions when the crane rotates horizontally.
7. Clip on crane hook has sufficient spring tension.
8. All people in area are wearing hard hats and safety shoes.
9. Person who is signaling crane operator has been designated and
everyone understands who that person is for this operation.
10. Lift Supervisor has been designated and everyone understands who
that person is for this operation.
11. Personnel handling tag lines have been designated and they
understand that they are not allowed under the load.
12. Ground where outriggers are set has sufficient capacity to resist
"punching shear" force which is generated from load and expected
geometric configuration of crane.
13. Check for overhead electrical lines within boom radius + 20 feet.
Brief the Chief, Facilities Engineering & Asset Management Office on
proposed mitigation procedures.
14. Check for underground vaults, tanks, or utilities near the crane
location that might collapse or shift causing the crane to shift or
sink while under load.
15. Ensure the lifting/hazardous zone is delineated clearly to public
(use cones, caution tape, fencing, or other.)
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1.

Things to do

1. Practice pick shall be made prior to actual 1lift in order to verify
estimated boom angle(s) required to pick the load, rotate the load, and
set the load. (Note: This is done without the load.)

18 ELECTRICAL SAFETY

Contractor shall appoint an individual responsible for the electrical
safety of each work team to restrict entry to dangerous locations to those
authorized by him jointly with the Government. Lockout/Tagout controls
will be strictly enforced.

When ever possible, all lines, circuits, and equipment to be worked on
shall be deenergized before work is started. If equipment or circuits
cannot be deenergized, the Contractor shall provide all necessary personal
protective equipment and other protective controls to work on energized
lines, circuits, and equipment. Additionally, approval from the
Contracting Officer shall be obtained by the Contractor prior to performing
work on energized lines, circuits, and equipment.

The Contractor shall use Ground Fault Circuit Interrupters (GFCI) in all
circuits used for electric tools and equipment in the construction site.
The Contractor shall use GFCIs in all circuits used for temporary lighting
in the construction site. GFCIs shall be installed in accordance with the
most recent edition of the National Electric Code.

.19 UNDERGROUND UTILITIES

Safety clearance from the Contracting Officer is required before any
Contractor personnel enters a manhole. Contractor shall contact the
Contracting Officer for support services at least 24 hours in advance.

Contractor shall be responsible for removing water and debris before
commencement and during execution of work in manholes.

.19.1 PROTECTION OF EXISTING UTILITIES

Existing utilities that are indicated, or the location of which is made
known to the Contractor prior to beginning of operations, and utility lines
constructed during the Contractor's operation, shall be protected from
damage. If the Contractor damages any of these utilities they shall be
repaired by the Contractor at no additional cost to the Government. In the
event that the Contractor damages any existing utility lines that are not
indicated or the locations of which are not known to the Contractor, report
thereof shall be made immediately to the Contracting Officer. If the
Contracting Officer determines that repairs shall be made by the
Contractor, such repairs will be ordered under the clause of the general
provisions of the contract entitled "Differing Site Conditions".

.20 RADIATION SAFETY REQUIREMENTS

License Certificates for radiation materials and equipment shall be
submitted to the Contracting Officer for all specialized material and
equipment that could cause fatal harm to construction personnel or to the
construction project.

Workers shall be protected from radiation exposure in accordance with
10 CFR 20. Standards for Protection Against Radiation.
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Loss of radioactive material shall be reported immediately to the
Contracting Officer.

Actual exposure of the radiographic film or unshielding the source shall
not be initiated until after 5 p.m. on weekdays.

In instances where radiography is scheduled near or adjacent to buildings
or areas having limited access or one-way doors, no assumptions shall be
made as to building occupancy. Where necessary, the Contracting Officer
will direct the Contractor to conduct an actual building entry, search, and
alert. Where removal of personnel from such a building cannot be
accomplished and it is otherwise safe to proceed with the radiography, a
fully instructed employee shall be positioned inside such building or area
to prevent exiting while external radiographic operations are in process.

Use of equipment containing radioactive isotopes or any nuclear sources
such as density test, moisture detectors, radiography, etc. must be
approved by the Dryden Safety Office and the Contracting Officer. If such
equipment is to be used in the work, the Contractor must notify the Dryden
Safety Office through the Contracting Officer no less than 14 days prior to
the use of such equipment. During the use of such equipment the Dryden
Safety Office is authorized to make periodic checks to insure that proper
health precautions are being followed. If the Dryden Safety Office
determines that these precautions are not being followed, the Dryden Safety
Office will immediately notify the Contracting Officer to initiate
corrective actions.

1.21 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.

1.22 PROTECTION OF WORK

Prior to performing any excavation work or any surface penetrations 6 inches
or deeper (such as driving stakes more than 6 inches in the ground) on any

ground surface, the Contractor shall obtain from the Contracting Officer

the current subsurface utility drawing of the particular area to be worked
on. Contractor shall stake out subsurface utilities, communication cables
and pipe lines indicated within the area of work.

Contractor shall notify the Contracting Officer, 48 hours prior to the
start of excavation work or surface penetration, to enable the Contracting
Officer to review measures being taken to prevent hazard to employees and
possible damage to subsurface utilities. Where emergency conditions
preclude the 48 hours advance notification, the Contractor shall
immediately inform the Contracting Officer of his intention to initiate
work prior to actual start of activity.

After obtaining clearance from the Contracting Officer, the Contractor
shall proceed with excavating work, or other surface penetration work.
Contractor shall temporarily halt any machine excavation work or other
surface penetration when approaching 10 feet 3 meters of an existing
utility line until the Contractor has exposed the utility line by hand
excavation.
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23 GAS PROTECTION

Contractor shall have one or more employees properly trained in operation
of gas testing equipment and formally qualified as gas inspectors who shall
be on duty during times workmen are in confined spaces. Their primary
functions shall be to test for gas and operate testing equipment. Unless
equipment of constant supervisory type with automatic alarm is employed,
gas tests shall be made at least every 2 hours or more often when character
of ground or experience indicates gas may be encountered. A gas test shall
be made before workmen are permitted to enter the excavation after an idle
period exceeding one-half hour.

Readings shall be permanently recorded daily, indicating the concentration
of gas, point of test, and time of test. Submit copies of the gas test
readings to the Contracting Officer at the end of each work day.

Special requirements, coordination, and precautions will apply to areas
that contain a hazardous atmosphere or, by virtue of their use or physical
character, may be oxygen deficient. A check by Government is required
prior to entering confined space. Surveillance and monitoring shall be
required in these types of work spaces by both Contractor and Government
personnel.

.24 ROOFING AND COATING

At the beginning of each work day the Contractor shall check with the
Contracting Officer before proceeding to work on the roof to ensure safe
work conditions. Contractor shall comply with 29 CFR 1926.

.25 HIGH NOISE LEVEL PROTECTION

Operations performed by the Contractor that involve the use of equipment
with output of high noise levels (jackhammers, drill hammers, generators,
tractors, saws, ailr compressors, and explosive activated tools, etc.) shall
be scheduled for weekends and/or outside normal duty hours. Contractor
operations that result in noise levels above 60 dBA in any occupied
buildings (offices, laboratories, control rooms, hangars, etc.) and are
disruptive to NASA/DFRC business operations shall be performed on weekends
or outside normal duty hours. Use of any such equipment shall be approved
in writing by the Contracting Officer prior to commencement of work.
(Normal duty hours defined in Section 01 14 00 "Work Restrictions",
Paragraph 1.4.2 "Working Hours") .

Contractor personnel working at NASA/DFRC may need to wear hearing
protection as a result of normal aircraft operations. Sonic boom shock
waves are a normal everyday occurrence at NASA/DFRC that cause momentary
surprise to personnel. The Contractor shall instruct all employees to be
aware of this hazard, especially working outdoors at heights.

.26 SEVERE STORM PLAN

In the event of a severe storm warning, or indications of impending severe
weather (e.g. dust storms, damaging wind, heavy rains, floods, tornados,
hail, or lightning) the Contractor shall monitor weather conditions and
take appropriate precautions including but not limited to:

a. Secure outside equipment and materials and place materials possible
to damage in protected locations.

SECTION 01 35 14.11 40 Page 21



NASA DFRC - REPAIR FLIGHTLINE ACCESS ROADS AND AIRCRAFT RAMPS, PHASE 1 OF 2
EDM-1706

1.

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.

d. Secure materials and equipment that should not be exposed to, or
contaminated with, dirt and dust to protect the materials and
equipment from damage. This includes mechanical, electrical, and
electronic equipment to ensure their function is not compromised.
This also includes materials that have aesthetic purpose to ensure
appearance is not damaged.

27 HAZARDOUS WASTE

When working with hazardous waste and materials, Contractor personnel must
wear or use personal protective articles such as protective clothing,
respiratory devices, protective shields, etc., appropriate to the task
being performed. Provisions are to be made by the Contractor for
continuous contact with personnel working with hazardous waste/materials in
remote areas.

Contractor shall identify all wastes produced and dispose of them in the
following approved manners:

Identify all wastes and waste producing processes including chemicals,
paints, Petroleum, 0il and Lubricant (POL) products and solvents, and their
containers. All unknown wastes shall be chemically identified.

Obtain a determination of whether the waste is hazardous from the
Contracting Officer.

Notify the Contracting Officer prior to taking disposal action for any
hazardous waste.

For disposal, provide either laboratory analysis data documenting the
chemical content of the waste or certification by appropriate organization
authority as to the chemical constituents of the waste. Technical
assistance on disposal analysis requirements will be provided on request by
contacting the Contracting Officer.

Document the waste type, quantity, location, and personnel/contractor/
agency responsible so the material can be tracked from generation through
ultimate disposal as required by Environmental Protection Agency under
Resource Conservation and Recovery Act.

.27.1 Chemicals and Hazardous Materials

No chemicals and no hazardous materials such as explogives, flammables,
sources of ionizing radiation, corrosives, or toxic substances may be
brought onto NASA/DFRC premises without authorization from the Contracting
Officer. Provide the Contracting Officer with a copy of the Material
Safety Data Sheets (MSDSs) for all chemicals and hazardous materials to be
brought on site. All manufacturer recommended precautions shall be
followed during the use of any chemicals and hazardous material. MSDSs
will be required of all substances deemed to be hazardous by the
Contracting Officer. MSDSs must be submitted to the Contracting Officer
for approval prior to the use of any chemicals and hazardous substance.
Explosives shall not be used or brought to the project site.
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Refer to NASA NSS 1740.12 for further guidelines regarding safety with
explosives, propellants and pyrotechnics.

1.27.2 Asbestos, Lead Paint, and PCBs

Any work in or around asbestos containing material (ACM) or suspect ACM,
including but not limited to insulation; fire proofing; ceiling tiles;
flooring materials; roofing materials; or transite, gypsum board, plaster
and hollow cell walls, must be approved by the Contracting Officer prior to
commencing work.

The use of any construction materials containing asbestos is prohibited.

In the event suspect ACM is identified, and was not previously identified,
the contractor shall immediately cease work in the vicinity and inform the
Contracting Officer.

Any work involving the disturbance of lead based paint or suspect lead
based paint must be approved by the Contracting Officer prior to commencing
work.

In the event suspect lead based paint is identified, and was not previously
identified, the contractor shall immediately cease work in the vicinity and
inform the Contracting Officer.

The use of any paints containing lead or zinc chromate is prohibited.

Any work involving the disturbance of PCBs must be cleared through the
Contracting Officer.

1.28 CONFINED SPACE

Comply with the requirements in 29 CFR 1910.146. Any potential for a
hazard in the confined space requires a permit system to be used. Comply
with the requirements in 29 CFR 1910.146. NASA NPG 8715.3 is available on
the internet at http://nodis3.gsfc.nasa.gov.

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.
(See Local Authority for entry procedures prior to entering
confined space) .

All hazards pertaining to the space shall be reviewed with each
employee before entry.

b. Forced air ventilation is required for all confined space entry
operations and the minimum air exchange requirements must be

maintained.

c. Ensure the use of rescue and retrieval devices in confined spaces
greater than 5 feet in depth.

d. Sewer waste walls require continuous atmosphere monitoring with
audible alarm for toxic gas detection.
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e. Include training information for employees who will be involved as
entrant attendants for the work.

f. Entry Permit. Use forms DFRC-223, DFRC-224, and/or DFRC-225 or
other form with the same minimum information for the Confined
Space Entry Permit, completed by the qualified person. Post the
permit in a conspicuous place close to the confined space entrance.

Entering a confined space is a Permit Required Operation. Entering a
manhole, underground vault, sewage pit, vessel, tank, subfloor area, or
other confined space is a permit required operation. Safety clearance from
the Contracting Officer is required before any Contractor personnel enter a
manhole or vault or any other confined space. Entry must be assessed under
Confined Space guidelines. Permit Required Confined Space regulations
shall be followed during all confined space entries. Confined space
operations must be approved by the Contracting Officer before operations
begin. The Contractor shall obtain this approval by submitting a written
Request for Confined Space Entry Permit in accordance with Paragraph 1.8
"PERMIT REQUIRED OPERATIONS". The Contractor shall submit this request to
the Contracting Officer three (3) calendar days prior to the start of these
operations, to enable the Contracting Officer to review measures being
taken to prevent hazard to employees.

The permit, a CONFINED SPACE ENTRY PERMIT (forms DFRC-223, DFRC-224, and/or
DFRC-225), must be filled out by the Government and attached to the
Contractor's Request for Confined Space Entry Permit. This package must be
reviewed and approved by the Dryden Safety Office and approved by the
Contracting Officer prior to entry. After obtaining the approved permit
package from the Contracting Officer, the Contractor shall proceed with the
confined space operation in accordance with the approved permit documents.
The Contractor shall also comply with the requirements stated below.

All work within manholes and other confined spaces shall be considered
permit required confined space entry work, unless otherwise designated by
the Contracting Officer. Contractor shall be responsible for removing
water and debris before commencement and during execution of work in
manholeg and vaults. The Contractor shall have one or more confined space
entry attendants/entry supervisors who are properly trained in the
operation of gas monitoring equipment and formally qualified as confined
space entry attendants/entry supervisors who shall be on duty during times
workmen are in confined spaces. Their primary functions shall be to
monitor the confined space. Gas monitoring shall be performed prior to
entry and continuously when anyone is in the confined space. Readings
shall be permanently recorded daily, indicating the concentration of gas,
location and time the space was monitored.

Special requirements, coordination, and precautions will apply to areas
that contain a hazardous atmosphere or, by virtue of their use or physical
character, may be oxygen deficient. A breathing hazard check by the
Government is required prior to entering areas that contain a hazardous
atmosphere or, by virtue of their use or physical character, may be oxygen
deficient. Surveillance and monitoring shall be required in these types of
workspaces by both Contractor and Government personnel.

1.29 BARRICADING WORK AREAS

Areas made hazardous to workers, project personnel, the public, or other
persons by Contractor operations shall be barricaded as follows:
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a. All lay down areas, excavations, breaks in roads, breaks in floors, and
similar conditions shall be barricaded to prevent injury to personnel
and reduce the possibility of damage to moving equipment. The
Contractor shall continuously barricade all lay down areas,
excavations, breaks in roads, breaks in floors, and similar conditions
with temporary vertical chain link fencing or vertical plywood fencing.

b. When the lay down areas, excavations, breaks in roads, breaks in
floors, and similar conditions are within 20 feet of the edge of roads,
parking lots, and pedestrian routes, the Contractor shall furnish and
install battery powered flasher type warning lights on a maximum
spacing of not less than one flasher every 15 feet on at least one side
of any excavation or opening.

c. Steel plates used to cover excavations in roadways shall be sufficient
to safely support all vehicle loads.

d. Identify and flag all fire sprinkler heads when using ladders in work
area.

1.30 FALL HAZARDS

When work is performed at heights which expose workers, project personnel,
the public, or other persons to falling objects, such areas shall be
barricaded, restricted, or protected.

When work is performed at heights which expose workers, and inspectors to
falls, the Contractor shall provide fall protection. The Contractor shall
check with the Contracting Officer before commencing roofing work or any
activity on a roof and shall ensure safe work conditions. When working
from an aerial 1lift workers shall use a body harness and lanyard system
appropriately attached to the boom or basket.

Each employee on a walking/working surface 4 feet or more above lower
levels shall be protected from falling by a guardrail system, safety net
system, or personal fall arrest system.

1.31 PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

All construction areas at DFRC are considered hard hat areas. All persons
working on or visiting the project site shall wear hard hats (ANSI Z89.1
Type I or Type II).

All Contractor employees and Subcontractors shall wear clothing suitable
for the weather and work conditionsg. The minimum for field work shall be
short sleeve shirt, long trousers, and steel-toed safety boots (ANSI Z41).

For purposes of inspecting the work under this contract, the Contractor
shall provide personal protective and safety equipment to the Government
inspector for use during inspections. This includes but is not limited to
body harnesses, lanyards, lifelines, ladders, aerial lifts, respirators,
safety glasses, face shields, shade lenses, etc. This does not include
hard hats and steel-toed safety boots.

1.32 ENVIRONMENTAL PROTECTION
The environmental resources within the project boundaries and those

affected outside the limits of permanent work under this contract shall be
protected during the entire period of this contract.
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1.32.1 Desert Tortoise Protection

The Desert Tortoise is a federally endangered species, and the Contractor
shall ensure that they are protected throughout the project site. The
superintendent and all contract employees involved in earthwork operations
shall view a NASA training film about the Desert Tortoise, approximately 1
hour long. The Contractor shall take extreme care to protect the Desert
Tortoise when in the clean soil disposal site.

1.32.2 Cultural Resource Protection

In the event cultural or historical materials are found during the
performance of this contract, work will cease immediately in the find area
and the Contracting Officer shall be notified accordingly.

1.32.3 Air Quality

The Contractor's operations shall satisfy air quality requirements for Kern
County Air Pollution Control District, including permits for all temporary,
portable construction equipment with a rated engine over 50 bhp.

1.32.4 Water Quality

The Contractor's operations shall satisfy water quality requirements for
the Lahontan Regional Water Quality Control Board.

1.33 DUST CONTROL

The Contractor shall maintain excavations, embankments, stockpiles,
temporary roadsg, plant sites, waste areas, borrow areas, and other work
areas within or beyond the project site free from dust which would cause a
hazard or nuisance to others. Methods of stabilization consisting of water
sprinkling, chemical treatment, light bituminous treatment or similar
methods will be permitted to control dust. Sprinkling shall be repeated at
such intervals as to keep the disturbed area damp at all times. Dust
control shall be performed as the work proceeds and whenever a nuisance or
hazard occurs.

When the jobsite is inside an occupied building, the Contractor shall
provide and install dust barriers to control dust movement so that dirt and
dust does not migrate out of the construction site and into occupied
sections of the building. Any corridors, offices, and other rooms that
become contaminated by dirt and dust migrating from the Contractor's
activity shall be cleaned, dusted, and vacuumed by the Contractor at no
expense to the Government.

1.34 FIRST AID AND EMERGENCIES

The contractor shall maintain a 16-unit first aid kit on the job site
clearly located and marked. The Contractor's Site Safety Officer shall
inspect the kit every work day; see Paragraph 1.12.2 "Daily Safety
Meetings/Daily Safety Inspections".

Contractor personnel who sustain injury or become ill, on-site during
normal duty hours, may be examined and/or given first aid treatment at the
NASA/DFRC Disgpensary in Building 4822, telephone (661) 276-3258 or (661)
276-3570. Outside normal duty hours the Contractor is responsible for
first aid treatment of employees and transportation to a medical facility
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off-site. All injuries sustained on-site must be reported to the
Contracting Officer whether treated at the NASA/DFRC facility or
elsewhere. (Normal duty hours are defined in Section 01 14 00 "Work
Restrictions".)
Emergency telephone numbers and reporting instructions shall be
conspicuously posted at the job site. Fire, rescue, and first aid are
available by contacting 911 on a NASA/DFRC telephone. If a NASA/DFRC phone
is not available in an emergency, call Security post 1 at (661) 276-5916
and clearly explain the emergency. A direct 911 contact cannot be made by
use of a personal or cellular phone. To summarize, in an emergency from:
a. NASA/DFRC phone dial 911
b. Personal or Cellular phone dial (661) 276-5916
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 42 00

SOURCES FOR REFERENCE PUBLICATIONS
08/10

PART 1 GENERAL

1.

1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by document number, date and title. The document number used
in the citation is the number assigned by the standards producing
organization, (e.g. ASTM 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.

.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

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 HARDBOARD ASSOCIATION (AHA)
c/o Composite Panel Association
19465 Deerfield Ave., Suite 306
Leesburg, VA 20176

Ph: 703-724-1128

Fax: 703-724-1588

Internet: http://www.pbmdf.org

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

Washington, DC 20036

Ph: 202-293-8020

Fax: 202-293-9287
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E-mail: info@ansi.org
Internet: http://www.ansi.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

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.O. 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

CALIFORNIA CODE OF REGULATIONS, TITLE 24 (CCR)
Office of Administrative Law

300 Capitol Mall, Suite 1250

Sacramento, CA 95814-4339

Ph: 916-323-6225

Internet: http://www.oal.ca.gov/CCR.htm

CODE OF FEDERAL REGULATIONS (CFR)

732 North Capitol Street, NW

Washington, DC 20401-0001

Ph: 202-512-1800

Internet: http://www.gpoaccess.gov/cfr/

FOREST STEWARDSHIP COUNCIL (FSC)
212 Third Avenue North

Suite 280
Minneapolis, MN 55401
Ph: 612-353-4511

Fax: 612-208-1565
E-mail: infoefscus.org
Internet: http://www.fscus.org
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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 866-545-6340

Fax: 213-740-8399

E-mail: fccchre@usc.edu

Internet: http://www.usc.edu/dept/fccchr

GREEN SEAL (GS)

1001 Connecticut Avenue, NW

Suite 827

Washington, DC 20036-5525

Ph: 202-872-6400

Fax: 202-872-4324

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

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

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

Fax: 732-562-6380

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

MASTER PAINTERS INSTITUTE (MPI)

2800 Engleton Avenue

Burnaby, BC CANADA V5C 6G7

Ph: 604-298-7578

Fax: 604-298-7571

E-mail: infoe@paintinfo.com, jodyempi.net,bglempi.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: ContactCenter@gpo.gov
Internet: http://www.gpoaccess.gov/help

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

Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 703-841-5900

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

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

STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)
Publication Distribution Unit

1900 Royal Oaks Dr.

Sacramento, CA 95815-3800

Ph: 916-263-0822 or 916-263-0865

Fax: 916-263-0469

E-mail: publications@dot.ca.gov

Internet: www.//caltrans-opac.ca.gov/publicathtm

"GREENBOOK" COMMITTEE OF PUBLIC WORKS STANDARDS, INC. (PWSI)
Published by BNi Building News

990 Park Center Drive, Suite E

Vista, CA 92081-8352

Ph: 888-264-2665

Publisher Website: http://www.bnibooks.com/

Internet: http://www.greenbookspecs.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

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

Camas, WA 98607-8542

Ph: 877-854-3577

Fax: 360-817-6278

E-mail: CEC.us@us.ul.com
Internet: http://www.ul.com/
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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/publications
or http://www.hnd.usace.army.mil/techinfo/engpubs.htm

U.S. DEFENSE LOGISTICS AGENCY (DLA)
Andrew T. McNamara Building

8725 John J. Kingman Road

Fort Belvoir, VA 22060-6221

Ph: 1-877-352-2255 or 703-767-5525
Fax: DSN 427-3316

Internet: http://www.dla.mil

U.S. DEPARTMENT OF AGRICULTURE (USDA)
Order AMS Publications from:
AGRICULTURAL MARKETING SERVICE (AMS)
Seed Regulatory and Testing Branch
801 Summit Crossing Place, Suite C
Gastonia, NC 28054-2193

Ph: 704-810-8871
Fax: 704-852-4189
E-mail: seed.ams@usda.gov

Internet: http://www.ams.usda.gov/lsg/seed.htm

Order Other Publications from:

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

Ph: 202-720-2791

Fax: 202-720-2166

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

U.S. DEPARTMENT OF COMMERCE (DOC)
1401 Constitution Avenue, NW
Washington, DC 20230

Ph: 202-482-2000

Fax: 703-605-6900

E-mail: webmaster@doc.gov

Internet: http://www.commerce.gov/
Order Publications From:

National Technical Information Service (NTIS)
5301 Shawnee Road

Alexandria, VA 22312

Ph: 703-605-6050 or 1-888-584-8332
Fax: 703-605-6900

E-mail: infoentis.gov
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Internet: http://www.ntis.gov

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

FAX: 215-697-1462

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

Internet: http://www.dod.gov

Obtain Military Specifications, Standards and Related Publications
from:

Acquisition Streamlining and Standardization Information System
(ASSIST)

Department of Defense Single Stock Point (DODSSP)

Document Automation and Production Service (DAPS)

Building 4/D

700 Robbins Avenue

Philadelphia, PA 19111-5094

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

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

Obtain Unified Facilities Criteria (UFC) from:

Whole Building Design Guide (WBDG)

National Institute of Building Sciences (NIBS)

1090 Vermont Avenue NW, Suite 700

Washington, CD 20005

Ph: 202-289-7800

Fax: 202-289-1092

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

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

1200 Pennsylvania Avenue, N.W.

Washington, DC 20004

Ph: 202-272-0167

for Fax and E-mail see below

Internet: http://www.epa.gov

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

Alexandria, VA 22312

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

Fax: 703-605-6900

E-mail: infoentis.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@egpo.gov
Internet: http://www.gpoaccess.gov
Order free documents from:
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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. FEDERAL HIGHWAY ADMINISTRATION (FHWA)
FHWA, Office of Safety

1200 New Jersey Ave., SE

Washington, DC 20590-

Ph: 202-366-0411

Fax: 202-366-2249

E-mail: contactcenter@gpo.gov

Internet: http://www.safety.fhwa.dot.gov
Order from:

Superintendent of Documents

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

Washington, DC 20401

Ph: 202-512-1800

Fax: 202-512-2104

E-mail: contactcenter@gpo.gov

Internet: http://www.gpoaccess.gov

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

General Services Administration

1800 F Street, NW

Washington, DC 20405

Ph: 202-501-0800

Internet: www.GSA.gov

Obtain documents from:

Acquisition Streamlining and Standardization Information System
(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: contactcenter@egpo.gov
Internet: http://www.archives.gov
Order documents from:

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

Ph: 202-512-1800

Fax: 202-512-2104

E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov
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PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not used

-- End of Section --
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SECTION 01 45 00.10 40

CONTRACT QUALITY CONTROL
02/10

PART 1 GENERAL

1.

1 REFERENCES

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

U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2008; Change 1-2010; Change 3-2010;

Errata 1-2010) Safety and Health
Requirements Manual

.2 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
QC Plan; G

Submit a QC plan within 14 calendar days after receipt of Notice
to Proceed (NTP).

.3 INFORMATION FOR THE CONTRACTING OFFICER (CO)

During construction, report forms to be used include: Contractor Quality
Control (CQC) Report, Preparatory Phase Checklist, Initial Phase Checklist,
Discrepancy List, and Testing Plan and Log.

Deliver the following to the CO:

a. CQC Report: Original and one copy, by 10:00 AM the next
working day after each day that work is performed;

C. Preparatory Phase Checklist: Original attached to the
original CQC Report and one copy attached to each copy;

d. Initial Phase Checklist: Original attached to the original
CQC Report and one copy attached to each copy;

e. Field Test Reports (per the Testing Plan & Log): One copy,
within two working days after the test is performed, attached to
the CQC Report;

f. OQC Meeting Minutes: One copy, within two working days after
the meeting; and

g. QC Certifications: As required by the paragraph entitled "QC
Certifications."
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1.

4 QC PROGRAM REQUIREMENTS

Establish and maintain a QC program as described in this section. The QC
program consists of a QC Manager, a QC plan, participation in weekly
project meetings, QC meetings, three phases of control, submittal review
and approval, testing, and QC certifications and documentation necessary to
provide materials, equipment, workmanship, fabrication, construction and
operations which comply with the requirements of this contract. The QC
program shall cover on-site and off-site work and shall be keyed to the
work sequence. No work or testing may be performed unless the QC Manager
is on the work site.

4.1 Preliminary Work Authorized Prior to Acceptance

The only work that is authorized to proceed prior to the acceptance of the
QC plan is mobilization of storage and office trailers, temporary
utilities, and surveying.

4.2 Acceptance

Acceptance of the QC plan is required prior to the start of construction.
The CO reserves the right to require changes in the QC plan and operations
as necessary, including removal of personnel, to ensure the specified
quality of work. The CO reserves the right to interview any member of the
QC organization at any time in order to verify the submitted qualifications.

.4.3 Notification of Changes

Notify the CO, in writing, of any proposed change, including changes in the
QC organization personnel, a minimum of seven calendar days prior to a
proposed change. Proposed changes shall be subject to the acceptance by
the CO.

.5 QC ORGANIZATION
.5.1 QC Manager

.5.1.1 Duties

Provide a QC Manager at the work site to implement and manage the QC
program. In addition to implementing and managing the QC program, the QC
Manager may perform the duties of project superintendent. The QC Manager
ig required to attend the weekly project meetings, conduct the QC meetings,
perform the three phases of control, perform submittal review and approval,
ensure testing is performed and provide QC certifications and documentation
required in this contract. The QC Manager is responsible for managing and
coordinating the three phases of control and documentation performed by
others.

.5.1.2 Qualifications

An individual with a minimum of 5 years combined experience as a
superintendent, inspector, QC Manager, project manager, or construction
manager on similar size and type construction contracts which included the
major trades that are part of this contract. The individual must be
familiar with the requirements of the EM 385-1-1 and have experience in the
areas of hazard identification and safety compliance. This requirement can
be waived by the Contracting Officer.
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1.5.1.3 Construction Quality Management Training

In addition to the above experience and education requirements, the QC
Manager shall have completed the course Construction Quality Management for
Contractors and will have a current certificate. This requirement can be
waived by the Contracting Officer.

1.5.2 Alternate QC Manager Duties and Qualifications

Designate an alternate for the QC Manager to serve in the event of the
designated QC Manager's absence. The period of absence may not exceed two
weeks at one time, and not more than 30 workdays during a calendar year.
The qualification requirements for the Alternate QC Manager shall be the
same as for the QC Manager.

1.6 QC PLAN
1.6.1 Requirements

Provide, for acceptance by the CO, a QC plan submitted in a three-ring
binder that covers both on-site and off-site work and includes the
following with a table of contents listing the major sections identified
with tabs.

I. QC ORGANIZATION: A chart showing the QC organizational structure
and its relationship to the production side of the organization.

II. NAMES AND QUALIFICATIONS: In resume format, for each person in
the QC organization. Include the CQM for Contractors course
certification required by the paragraph entitled "Construction
Quality Management Training".

ITT. DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONAL: Of each
person in the QC organization.

IV. OUTSIDE ORGANIZATIONS: A listing of outside organizations such
as consulting engineering firms that will be employed by the
Contractor and a description of the services these firms will
provide.

V. APPOINTMENT LETTERS: Letters signed by an officer of the firm
appointing the QC Manager and Alternate QC Manager and stating
that they are responsible for managing and implementing the QC
program as described in this contract. Include in this letter the
QC Manager's authority to direct the removal and replacement of
non-conforming work.

VI. SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER: Procedures
for reviewing, approving and managing submittals. Provide the
name (s) of the person(s) in the QC organization authorized to
review and certify submittals prior to approval.

VIT. TESTING LABORATORY INFORMATION: Testing laboratory information
required by the paragraphs "Accredited Laboratories" or "Testing
Laboratory Requirements", as applicable.

VIIT. TESTING PLAN AND LOG: A Testing Plan and Log that includes

the tests required, referenced by the specification paragraph
number requiring the test, the frequency, and the person
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responsible for each test.

IX. PROCEDURES TO COMPLETE DISCREPANCY LIST: Procedures to
identify, record, track and complete discrepancies.

X. DOCUMENTATION PROCEDURES: Use Government formats.

XI. LIST OF DEFINABLE FEATURES: A Definable Feature of Work (DFOW)
is a task, which is separate and distinct from other tasks, has
the same control requirements and work crews. The list shall be
cross-referenced to the Contractor's Construction Schedule and the
specification sections. For projects requiring a Progress Chart,
the list of definable features of work shall include but not be
limited to all items of work on the schedule.

XIT. PROCEDURES FOR PERFORMING THREE PHASES OF CONTROL: For each
DFOW provide Preparatory and Initial Phase Checklists. Each list
shall include a breakdown of quality checks that will be used when
performing the quality control functions, inspections, and tests
required by the contract documents. The preparatory and initial
phases shall be conducted with a view towards obtaining quality
construction by planning ahead and identifying potential problems.

XIITI. PROCEDURES FOR COMPLETION INSPECTION: See the paragraph
entitled "COMPLETION INSPECTIONS".

1.7 THREE PHASES OF CONTROL

The three phases of control shall adequately cover both on-site and
off-site work and shall include the following for each DFOW.

1.7.1 Preparatory Phase

Notify the CO at least five work days in advance of each preparatory

phase. Conduct the preparatory phase with the superintendent and the
foreman responsible for the definable feature of work. Document the
results of the preparatory phase actions in the daily CQC Report and in the
QC checklist. Perform the following prior to beginning work on each
definable feature of work:

a. Review each paragraph of the applicable specification sections;

b. Review the contract drawings;

c. Verify that appropriate shop drawings and submittals for materials
and equipment have been submitted and approved. Verify receipt of

approved factory test results, when required;

d. Review the testing plan and ensure that provisions have been made
to provide the required QC testing;

e. Examine the work area to ensure that the required preliminary work
has been completed;

f. Examine the required materials, equipment and sample work to
ensure that they are on hand and conform to the approved shop
drawings and submitted data;

g. Review the APP and appropriate Activity Hazard Analysis (AHA) to
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1.

ensure that applicable safety requirements are met, and that
required Material Safety Data Sheets (MSDS) are submitted; and

h. Discuss specific controls used and the construction methods and
the approach that will be used to provide gquality construction by
planning ahead and identifying potential problems for each DFOW.

7.2 Initial Phase

Notify the CO at least five work days in advance of each initial phase.
When construction crews are ready to start work on a DFOW, conduct the
Initial Phase with the foreman responsible for that DFOW. Observe the
initial segment of the work to ensure that it complies with contract
requirements. Document the results of the Initial Phase in the daily CQC
Report and in the QC checklist. Perform the following for each DFOW:

a. Establish the quality of workmanship required;

b. Resolve conflicts;

c. Ensure that testing is performed by the approved laboratory; and
d. Check work procedures for compliance with the APP and the

appropriate AHA to ensure that applicable safety requirements are
met.

.7.3 Follow-Up Phase

Perform the following for on-going work daily, or more frequently as
necessary, until the completion of each DFOW and document in the daily CQC
Report and in the QC checklist:

a. Ensure the work is in compliance with contract regquirements;

b. Maintain the quality of workmanship required;

c. Ensure that testing is performed by the approved laboratory;

d. Ensure that discrepancies are being corrected; and

e. Assure manufacturers representatives have performed necessary
inspections, if required.

.7.4 Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same
DFOW if the quality of on-going work is unacceptable, if there are changes
in the applicable QC organization, if there are changes in the on-site
production supervision or work crew, if work on a DFOW is resumed after
substantial period of inactivity, or if other problems develop.

.7.5 Notification of Three Phases of Control for Off-Site Work

Notify the CO at least two weeks prior to the start of the preparatory and
initial phases.

.8 SUBMITTAL REVIEW AND APPROVAL

Procedures for submission, review, and approval of submittals are described
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1.

1.

in the submittal section of the specification.
9 TESTING

Except as stated otherwise in the specification sections, perform sampling
and testing required under this contract.

9.1 Accreditation Requirements

Construction materials testing laboratories must be accredited by a
laboratory accreditation authority and will be required to submit a copy of
the Certificate of Accreditation and Scope of Accreditation. The
laboratory's scope of accreditation must include the appropriate ASTM
standards (i.e.; E 329, C 1077, D 3666, D 3740, A 880, E 543) listed in the
technical sections of the specifications. Laboratories engaged in
Hazardous Materials Testing shall meet the requirements of OSHA and EPA.
The policy applies to the specific laboratory performing the actual
testing, not just the "Corporate Office."

.9.2 Laboratory Accreditation Authorities

Laboratory Accreditation Authorities include the National Voluntary
Laboratory Accreditation Program (NVLAP) administered by the National
Institute of Standards and Technology, the American Association of State
Highway and Transportation Officials (AASHTO), International Accreditation
Services, Inc. (IAS), U. S. Army Corps of Engineers Materials Testing
Center (MTC), and the American Association for Laboratory Accreditation
(A2LA) .

.9.3 Capability Check

The CO retains the right to check laboratory equipment in the proposed
laboratory and the laboratory technician's testing procedures, techniques,
and other items pertinent to testing, for compliance with the standards set
forth in this contract.

.9.4 Test Results

Cite applicable Contract requirements, tests or analytical procedures

used. Provide actual results and include a statement that the item tested
or analyzed conforms or fails to conform to specified requirements. If the
item fails to conform, notify the CO immediately. Conspicuously stamp the
cover sheet for each report in large red letters "CONFORMS" or "DOES NOT
CONFORM" to the specification requirements, whichever is applicable. Test
results shall be signed by a testing laboratory representative authorized
to sign certified test reports. Furnish the signed reports,
certifications, and other documentation to the CO.

.10 QC CERTIFICATIONS

.10.1 Contractor Quality Control Report Certification

Each CQC Report shall contain the following statement: "On behalf of the
Contractor, I certify that this report is complete and correct and
equipment and material used and work performed during this reporting period
is in compliance with the contract drawings and specifications to the best
of my knowledge except as noted in this report."
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1.10.2 Completion Certification

Upon completion of work under this contract, the QC Manager shall furnish a
certificate to the CO attesting that "the work has been completed,
inspected, tested and is in compliance with the contract."

1.11 COMPLETION INSPECTIONS
1.11.1 Pre-Final Inspection

The QC manager and the Superintendant will perform this inspection to
verify that the facility is complete and ready to be occupied. A
Contractor pre-final punch list may be developed as a result of this
inspection. The QC Manager shall ensure that all items on this list are
corrected prior to notifying the Government that a "Final" inspection with
the customer can be scheduled. Any items noted on the "Contractor
Inspection" shall be corrected in a timely manner and shall be accomplished
before the contract completion date for the work or any particular
increment thereof if the project is divided into increments by separate
completion dates.

1.11.2 Final Acceptance Inspection

The QC Manager, the Superintendent (or other Contractor management personnel
), COTR, and the CO will be in attendance at this inspection. Additional
Government personnel may be in attendance. This inspection may be done in
conjunction with an Operational Readiness Review (ORR) inspection. Notice
of Final Inspection shall be given by the Contractor to the Government at
least 14 days prior to the final inspection. The results of this
inspection will create the Final Punch List. The Final Punch List shall
list that all specific items previously identified to the Contractor as
being unacceptable will be complete by the date scheduled for the Final
Acceptance Inspection. Failure of the Contractor to have all contract work
acceptably complete for this inspection will be cause for the CO to bill
the Contractor for the Government's additional inspection cost in
accordance with the FAR contract clause 52.246-1 "Inspection of
Construction".

1.12 DOCUMENTATION

Maintain current and complete records of on-site and off-site QC program
operations and activities. The forms identified under the paragraph
"INFORMATION FOR THE CONTRACTING OFFICER (CO)" shall be used. Reports are
required for each day work is performed. Account for each calendar day
throughout the life of the contract. The superintendent and the QC Manager
must prepare and sign the Contractor Production and CQC Reports,
respectively. The reporting of work shall be identified by terminology
consistent with the construction schedule. In the "remarks" section in
this report which will contain pertinent information including directions
received, problems encountered during construction, work progress and
delays, conflicts or errors in the drawings or specifications, field
changes, safety hazards encountered, instructions given and corrective
actions taken, delays encountered and a record of visitors to the work
site. For each remark given, identify the Schedule Activity No. that is
associated with the remark.

1.12.1 Quality Control Validation

Establish and maintain the following in a series of three ring binders.
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Binders shall be divided and tabbed as shown below. These binders shall be
readily available to the Government's Quality Assurance Team during all
business hours.

a. All completed Preparatory and Initial Phase Checklists, arranged
by specification section.

b. All milestone inspections, arranged by Activity/Event Number.

c. A current up-to-date copy of the Testing and Plan Log with
supporting field test reports, arranged by specification section.

d. Copies of all contract modifications, arranged in numerical
order. Also include documentation that the modified work was
accomplished.

e. A current up-to-date copy of the Discrepancy List.

f. Maintain up-to-date copies of all punch lists issued by the QC
Staff on the Contractor and Sub-Contractors and all punch lists
issued by the Government.

1.12.2 As-Built Drawings

The QC Manager is required to review the as-built drawings, required by
Section 01 78 00 CLOSEOUT SUBMITTALS, are kept current on a daily basis and
marked to show deviations, which have been made from the Contract

drawings. Ensure each deviation has been identified with the appropriate
modifying documentation, e.g. modification number, RFI number, etc. The QC
Manager shall initial each deviation or revision that was approved by the CO.
Upon completion of work, the QC Manager shall submit a certificate

attesting to the accuracy of the as-built drawings prior to submission to
the CO.

The Contractor shall maintain at the jobsite two sets of full-size prints
of the contract drawings, accurately marked in red with adequate
dimensions, to show all variations between the construction actually
provided and that indicated or specified in the contract

documents, including buried or concealed construction. Special attention
shall be given to recording the horizontal and vertical location of all
buried utilities that differ from the contract drawings. Existing utility
lines and features revealed during the course of construction shall also be
accurately located and dimensioned. Variations in the interior utility
systems shall be clearly defined and dimensioned; and coordinated with
exterior utility connections at the building five-foot line, where
applicable. Existing topographic features which differ from those shown on
the contract drawings shall also be accurately located and recorded. Where
a choice of materials or methods is permitted herein, or where variations
in scope or character of methods is permitted herein, or where variations
in scope or character of work from that of the original contract are
authorized, the drawings shall be marked to define the construction
actually provided. The representations of such changes shall conform to
standard drafting practice and shall include such supplementary notes,
legends, and details as necessary to clearly portray the as-built
construction. These drawings shall be available for review by the
Contracting Officer at all times. Upon completion of the work, both sets
of the marked up prints shall be certified as correct, signed by the
Contractor, and delivered to the Contracting Officer for his approval
before acceptance.
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1.13 NOTIFICATION OF NON-COMPLIANCE

The CO will notify the Contractor of any detected non-compliance with the
foregoing requirements. The Contractor shall take immediate corrective
action. If the contractor fails or refuses to correct the non-compliant
work, the CO will issue a non compliance notice. Such notice, when
delivered to the Contractor at the work site, shall be deemed sufficient
for the purpose of notification. If the Contractor fails or refuses to
comply promptly, the CO may issue an order stopping all or part of the work
until satisfactory corrective action has been taken. The Contractor shall
make no part of the time lost due to such stop orders the subject of claim
for extension of time, for excess costg, or damages.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 50 00

TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS
08/09

PART 1 GENERAL

1.

1 SUMMARY

Requirements of this Section apply to, and are a component of, each section
of the specifications.

.2 REFERENCES

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

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C511 (2007) Standard for Reduced-Pressure
Principle Backflow Prevention Assembly

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH

(FCCCHR)
FCCCHR List (continuously updated) List of Approved
Backflow Prevention Assemblies
FCCCHR Manual (1988e9) Manual of Cross-Connection Control

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)

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

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)

MUTCD (2000) Manual of Uniform Traffic Control
Devices

.3 SUBMITTALS

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

SD-01 Preconstruction Submittals
Construction site plan; G
Traffic control plan; G

SD-06 Test Reports
Backflow Preventer Tests

SD-07 Certificates
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1.

Backflow Tester Certification
4 CONSTRUCTION SITE PLAN

Prior to the start of work, submit a site plan showing the locations and
dimensions of temporary facilities (including layouts and details,
equipment and material storage area (onsite and offsite), and access and
haul routes, avenues of ingress/egress to the fenced area and details of
the fence installation). Identify any areas which may have to be graveled
to prevent the tracking of mud. Indicate if the use of a supplemental or
other staging area is desired. Show locations of safety and construction
fences, site trailers, construction entrances, trash dumpsters, temporary
sanitary facilities, and worker parking areas.

.5 BACKFLOW PREVENTION

.5.1 Backflow Tester Certificate

Prior to testing, submit to the Contracting Officer certification issued by
the State or local regulatory agency attesting that the backflow tester
certification course sponsored by the regulatory agency has successfully
been completed. Tester must not be affiliated with any company
participating in any other phase of this Contract.

.5.2 Backflow Prevention Training Certificate

Submit a certificate recognized by the State or local authority that states
the installer has completed at least 10 hours of training in backflow
preventer installations. The certificate must be current.

.5.3 Backflow Preventers

Reduced pressure principle type conforming to the applicable requirements
AWWA C511. The particular make, model/design, and size of backflow
preventers to be installed must be included in the latest edition of the
List of Approved Backflow Prevention Assemblies issued by the FCCCHR List
and be accompanied by a Certificate of Full Approval from FCCCHR List.
After installation conduct Backflow Preventer Tests and provide test
reports verifying that the installation meets the FCCCHR Manual Standards.

PART 2 PRODUCTS

PART 3 EXECUTION

3

3

.1 AVAILABILITY AND USE OF UTILITY SERVICES

1.1 Temporary Utilities

Contractor shall provide temporary utilities required for construction.
Materials may be new or used, shall be adequate for the required usage,
shall not create unsafe conditions, and shall not violate applicable codes
and standards.

.1.1.1 Electricity

Contractor shall provide connections, sized to provide service required for
power and lighting. Feeder and branch wiring with area distribution boxes
shall be located so that power is available throughout the project site by
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use of power cords. 120/208 and 480 electrical volt feeder service is
available. Lighting shall be provided by the Contractor. Electricity used
will be furnished by the Government.

3.1.1.2 Water

Contractor shall make connections to existing facilities to provide water
for construction purposes. Water used will be furnished by the Government.

3.1.1.3 Telephone Service

The Contractor shall provide telephone service for Contractor use. The
Contractor shall pay costs of service. The Contractor shall coordinate
with the Contracting Officer who will coordinate with NASA/DFRC
telecommunications to allow system coordination for emergency 911 services.

3.1.2 Sanitation

Provide and maintain within the construction area minimum temporary
sanitary facilities.

3.1.3 Obstruction Lighting of Cranes

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

FAA AC 70/7460-1. Lights must be operational during periods of reduced
visibility, darkness, and as directed by the Contracting Officer.

3.1.4 Fire Protection

Provide temporary fire protection equipment for the protection of personnel
and property during construction. Remove debris and flammable materials
daily to minimize potential hazards.

3.2 TRAFFIC PROVISIONS
3.2.1 Maintenance of Traffic

a. Conduct operations in a manner that will not close any thoroughfare or
interfere in any way with traffic except with written permission of the
Contracting Officer at least 14 calendar days prior to the proposed
modification date, and provide a Traffic Control Plan detailing the
proposed controls to traffic movement for approval. The plan must be
in accordance with State and local regulations and the MUTCD, Part VI.
Contractor may move oversized and slow-moving vehicles to the worksite
provided requirements of the highway authority have been met.

b. Conduct work so as to minimize obstruction of traffic, and maintain
traffic on at least half of the roadway width at all times. Obtain
approval from the Contracting Officer prior to starting any activity
that will obstruct traffic.

c. Provide, erect, and maintain, at contractors expense, lights, barriers,
signals, passageways, detours, and other items, that may be required by
the Life Safety Signage, overhead protection authority having
jurisdiction.
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3

3

2.2 Protection of Traffic

Maintain and protect traffic on all affected roads during the construction
period except as otherwise specifically directed by the Contracting
Officer. Provide and maintain, at Contractor's own expense, measures for
the protection and diversion of traffic, including the provision of
watchmen and flagmen, erection of barricades, placing of lights around and
in front of equipment the work, and the erection and maintenance of
adequate warning, danger, and direction signs, as required by the State and
local authorities having jurisdiction. Protect the traveling public from
damage to person and property. Minimize the interference with public
traffic on roads selected for hauling material to and from the site.
Investigate the adequacy of existing roads and their allowable load limit.
Contractor is responsible for the repair of any damage to roads caused by
construction operations.

.2.3 Dust Control

The Contractor shall provide dust control in accordance with Section
01 35 14.11 40 "Dryden Safety Requirements."

.3 CONTRACTOR'S TEMPORARY FACILITIES

3.1 TEMPORARY STRUCTURES

Contractor-owned or leased trailers and temporary structures, where
telephone service is installed and connected to 911 emergency system, shall
be identified by Government assigned numbers. The Contractor shall apply
the number to the trailers within 14 days of placement, or sooner, if
directed by the Government.

.3.2 Administrative Field Offices

Provide and maintain administrative field office facilities within the
construction area at the designated site. Government office and warehouse
facilities will not be available to the Contractor's personnel.

.3.3 Storage Area

Construct a view-obstructing temporary 6 foot high chain link fence around
trailers and materials. Fence posts may be driven, in lieu of concrete
bases, where soil conditions permit. Do not place or store Trailers,
materials, or equipment outside the fenced area unless such trailers,
materials, or equipment are assigned a separate and distinct storage area
by the Contracting Officer away from the vicinity of the construction site
but within the installation boundaries. Trailers, equipment, or materials
must not be open to public view with the exception of those items which are
in support of ongoing work on any given day. Do not stockpile materials
outside the fence in preparation for the next day's work. Park mobile
equipment, such as tractors, wheeled lifting equipment, cranes, trucks, and
like equipment within the fenced area at the end of each work day.

.3.4 Appearance of Trailers

a. Trailers utilized by the Contractor for administrative or material
storage purposes must present a clean and neat exterior appearance and
be in a state of good repair. Trailers which, in the opinion of the
Contracting Officer, require exterior painting or maintenance will not
be allowed on installation property.
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b. Paint using suitable paint and maintain the temporary facilities.
Failure to do so will be sufficient reason to require their removal.

.3.5 Maintenance of Storage Area

a. Keep fencing in a state of good repair and proper alignment.

.3.6 Security Provisions

Provide adequate outside security lighting at the Contractor's temporary
facilities. The Contractor will be responsible for the security of its own
equipment.

.3.7 Weather Protection of Temporary Facilities and Stored Materials

Take necessary precautions to ensure that roof openings and other critical
openings in the building are monitored carefully. Take immediate actions
required to seal off such openings when rain or other detrimental weather
is imminent, and at the end of each workday. Ensure that the openings are
completely sealed off to protect materials and equipment in the building
from damage.

.4 TEMPORARY PROJECT SAFETY FENCING

As soon as practicable, furnish and erect temporary project safety fencing
at the work site. Maintain the safety fencing during the life of the
contract and, upon completion and acceptance of the work, will become the
property of the Contractor and be removed from the work site.

.5 CLEANUP

Remove construction debris, waste materials, packaging material and the
like from the work site daily. Any dirt or mud which is tracked onto paved
or surfaced roadways must be cleaned away. Store within the fenced area
described above or at the supplemental storage area any materials resulting
from demolition activities which are salvageable. Neatly stack stored
materials not in trailers, whether new or salvaged.

.6 RESTORATION OF STORAGE AREA

Upon completion of the project remove the bulletinboard, signs, barricades,
haulroads, and any other temporary products from the site. After removal
of trailers, materials, and equipment from within the fenced area, remove
the fence that will become the property of the Contractor. Restore to the
original or better condition, areas used by the Contractor for the storage
of equipment or material, or other use. Gravel used to traverse grassed
areas must be removed and the area restored to its original condition,
including top soil and seeding as necessary.

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

07/06

PART 1 GENERAL

1

.1 REFERENCES

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

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

40 CFR 247 Comprehensive Procurement Guideline for
Products Containing Recovered Materials

.2 OBJECTIVES

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

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

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

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

.3 EPA DESIGNATED ITEMS INCORPORATED IN THE WORK

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

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

.4 EPA PROPOSED ITEMS INCORPORATED IN THE WORK

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

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

PART 2 TITLE
Not Used

PART 3 TITLE
Not Used

-- End of Section --
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SECTION 01 74 19

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
01/07

PART 1 GENERAL
1.1 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 1609 (2001) Development and Implementation of a
Pollution Prevention Program

1.2 GOVERNMENT POLICY

Government policy is to apply sound environmental principles in the design,
construction and use of facilities. As part of the implementation of that
policy: (1) practice efficient waste management when sizing, cutting, and
installing products and materials and (2) use all reasonable means to

divert construction and demolition waste from landfills and incinerators

and to facilitate their recycling or reuse. A minimum of 35 percent by
weight of total project solid waste shall be diverted from the landfill in
support of EO 13423, Section 2 and NASA Procedural Requirements (NPR) 8530.1.

1.3 MANAGEMENT

Develop and implement a waste management program in accordance with

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

1.4 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
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1

SD-01 Preconstruction Submittals
Waste Management Plan; G

SD-11 Closeout Submittals
Records

Salvage Material Records shall be submitted in accordance with
Paragraph "SALVAGE MATERIALS AND EQUIPMENT"

.5 WASTE MANAGEMENT PLAN

A waste management plan shall be submitted within 14 days after notice to
proceed. The plan shall demonstrate how the project waste diversion goal
shall be met and shall include the following:

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

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

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

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

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

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

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

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

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

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

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

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

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

1.6 RECORDS

Records shall be maintained to document the quantity of waste generated;
the quantity of waste diverted through sale, reuse, or recycling; and the
quantity of waste disposed by landfill or incineration. The records shall
be made available to the Contracting Officer during construction, and a
copy of the records shall be delivered to the Contracting Officer upon
completion of the construction.

1.7 SALVAGE MATERIALS AND EQUIPMENT

All metals and items of historic value shall remain the property of the
Government. Salvage Material Records shall be made available to the
Contracting Officer during construction, and a copy of the records shall be
delivered to the Contracting Officer upon completion of the construction.
The contractor shall coordinate with the local waste removal agency to
identify remaining recyclable materials. Salvage items shall be marked,
segregated, itemized, delivered, and off-loaded by the Contractor at the
storage area near Building 4876.

The Contractor shall maintain adequate property control records for all
materials or equipment designated as salvage. These records may be in
accordance with the Contractor's system of property control, if approved by
the Contracting Officer. The Contractor shall be responsible for adequate
storage and protection of salvaged materials and equipment and shall
replace, at no cost to the Government, salvage materials.

1.8 COLLECTION

Separate, store, protect, and handle at the site identified recyclable and
salvageable waste products in a manner that maximizes recyclability and
salvagability of identified materials. Provide the necessary containers,
bins and storage areas to facilitate effective waste management and clearly
and appropriately identify them. Provide materials for barriers and
enclosures around recyclable material storage areas which are nonhazardous
and recyclable or reusable. Locate out of the way of construction traffic.
Provide adequate space for pick-up and delivery and convenience to
subcontractors. Recycling and waste bin areas are to be kept neat and
clean, and recyclable materials shall be handled to prevent contamination
of materials from incompatible products and materials. Clean contaminated
materials prior to placing in collection containers. Use cleaning materials
that are nonhazardous and biodegradable. Handle hazardous waste and
hazardous materials in accordance with applicable regulations and
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coordinate with Section 01 35 14.11 40 DRYDEN SAFETY REQUIREMENTS.
Separate materials by one of the following methods:
1.8.1 Source Separated Method.

Waste products and materials that are recyclable shall be separated from

trash and sorted as described below into appropriately marked separate

containers and then transported to the respective recycling facility for
further processing. Deliver materials in accordance with recycling or
reuse facility requirements (e.g., free of dirt, adhesives, solvents,
petroleum contamination, and other substances deleterious to the recycling
procesg). Separate materials into the following category types as
appropriate to the project waste and to the available recycling and reuse
programs in the project area:

a. Land clearing debris.

b. Asphalt.

c. Concrete and masonry.

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

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

f. Debris.

g. Glass (colored glass allowed) .

h. Paper.
(1) Bond.
(2) Newsprint.
(3) Cardboard and paper packaging materials.

i. Plastic.
(1) Type 1: Polyethylene Terephthalate (PET, PETE).
(2) Type 2: High Density Polyethylene (HDPE) .
(3) Type 3: Vinyl (Polyvinyl Chloride or PVC).
(4) Type 4: Low Density Polyethylene (LDPE) .
(5) Type 5: Polypropylene (PP).
(6) Type 6: Polystyrene (PS).

(7) Type 7: Other. Use of this code indicates that the package in
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guestion is made with a resin other than the six listed above, or
is made of more than one resin listed above, and used in a
multi-layer combination.
j. Gypsum.
k. ©Non-hazardous paint and paint cans.
1. Carpet.
m. Ceiling tiles.
n. Insulation.
o. Beverage containers.
1.9 DISPOSAL
Control accumulation of waste materials and trash. Recycle or dispose of
collected materials off-site at intervals approved by the Contracting
Officer and in compliance with waste management procedures. Except as
otherwise specified in other sections of the specifications, disposal shall
be in accordance with the following:
1.9.1 Reuse
First consideration shall be given to salvage for reuse since little or no
re-processing is necessary for this method, and less pollution is created
when items are reused in their original form. Coordinate reuse with the
Contracting Officer. Sale or donation of waste suitable for reuse shall be
considered.
1.9.2 Recycle
Waste materials not suitable for reuse, but having value as being
recyclable, shall be made available for recycling. All fluorescent lamps,
HID lamps, and mercury-containing thermostats removed from the site shall
be recycled. Arrange for timely pickups from the site or deliveries to
recycling facilities in order to prevent contamination of recyclable
materials.
PART 2 PRODUCTS
Not used.

PART 3 EXECUTION

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

CLOSEOUT SUBMITTALS
05/10

PART 1 GENERAL

1.

1

1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

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

GREEN SEAL (GS)

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

.2 SUBMITTALS

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

SD-03 Product Data
As-Built Record of Equipment and Materials
Warranty Tags
Final Cleaning
Spare Parts Data

SD-08 Manufacturer's Instructions
Preventative Maintenance schedule and instructions
Condition Monitoring (Predictive Testing) schedule and instructions
Inspection schedule and instructions

SD-10 Operation and Maintenance Data
Operation and Maintenance Manuals

SD-11 Closeout Submittals

As-Built Drawings
NASA Form NF1046

.3 PROJECT RECORD DOCUMENTS

.3.1 As-Built Drawings

Drawings showing final as-built conditions of the project. This paragraph
covers complete record drawings, as a requirement of the contract. The
terms "drawings," "contract drawings," "drawing files," "working record
drawings, " "as-built drawings" and "final record drawings" refer to
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contract drawings which are revised to be used for final record drawings
showing as-built conditions. The red-lined drawings must consist of 2 sets
of completed final as-built original drawings, and the approved deviation
documentation.

1.3.1.1 Working Record and Final Record Drawings

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

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

In addition, GPS survey shall be completed by Contractor when required by
contract drawings.

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
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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) For 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 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.

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

1.3.2 As-Built Record of Equipment and Materials
Furnish two (2) copies of preliminary record of equipment and materials
used on the project 15 days prior to final inspection. This preliminary

submittal will be reviewed and returned 2 days after final inspection with
Government comments. Submit two (2) sets of final record of equipment and
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materials 10 days after final inspection. Key the designations to the
related area depicted on the contract drawings. At a minimum, 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.
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), date installed, equipment cost, model number, serial number,
capacity, name and address of manufacturer, name and address of equipment
supplier, condition, spare parts list, manufacturer's catalog, estimated
service life, and warranty. Furnish a draft list at time of transfer.
Furnish the final list 30 days after transfer of the completed facility.

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

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

b. The Government will identify what equipment for which to provide spare
parts and the number of spare parts to provide. Supply this number of
items of each part for spare parts inventory as requested by the
Government. Provision of spare parts does not relieve the Contractor
of responsibilities listed under the contract guarantee provisions.

1.5 PREVENTATIVE MAINTENANCE

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

a. Define the anticipated length of each test, test apparatus, number of
personnel identified by responsibility, and a testing validation
procedure permitting the record operation capability requirements
within the schedule. Provide a signoff blank for the Contractor and
Contracting Officer for each test feature; e.g., gpm, rpm, psi.
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1.

1.

Include a remarks column for the testing validation procedure
referencing operating limits of time, pressure, temperature, volume,
voltage, current, acceleration, velocity, alignment, calibration,
adjustments, cleaning, or special system notes. Delineate procedures
for preventative maintenance, inspection, adjustment, lubrication and
cleaning necessary to minimize corrective maintenance and repair.

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

.6 WARRANTY MANAGEMENT

6.1 Warranty Tags

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

a. Type of product/material

b. Model number

c. Serial number

d. Contract number

e. Warranty period from to

f. 1Inspector's signature

g. Construction Contractor

Address

Telephone number

h. Warranty contact

Address

Telephone number

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

7 OPERATION AND MAINTENANCE MANUALS
Submit 2 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.
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1.

7.1 Configuration

Operation and Maintenance Manuals must be consistent with the
manufacturer's standard brochures, schematics, printed instructions,
general operating procedures, and safety precautions. Bind information in
manual format and grouped by technical sections. Test data must be legible
and of good quality. Light-sensitive reproduction techniques are
acceptable provided finished pages are clear, legible, and not subject to
fading. Pages for vendor data and manuals must 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.

.7.2 Training and Instruction

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

.8 WORK AREA CLEANUP

Provide final cleaning of contract work area in accordance with ASTM E 1971
and submit two copies of the listing of completed final clean-up items.
Leave premises "broom clean." Comply with Green Seal GS-37 approved
products for general purpose cleaning and bathroom cleaning. Use only
nonhazardous cleaning materials, including natural cleaning materials, in
the final cleanup. Clean interior and exterior glass surfaces exposed to
view; remove temporary labels, stains and foreign substances; polish
transparent and glossy surfaces; vacuum carpeted and soft surfaces. Clean
equipment and fixtures to a sanitary condition. 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.

.9 REAL PROPERTY TRANSFER DOCUMENTATION

Near the completion of Project, but not later than final transfer, complete
and submit an accounting of all installed property with NASA Form NF1046
"Transfer and/or Notification of Acceptance of Accountability of Real
Property."

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used

-- End of Section --
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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA
07/06

PART 1 GENERAL

1.

1 SUBMISSION OF OPERATION AND MAINTENANCE DATA

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

1.1 Package Content

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

1.2 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 0&M Data. Changes, additions, or revisions
required by the Contracting Officer for final acceptance of submitted data,
shall be submitted by the Contractor within 30 calendar days of the
notification of this change requirement.

.1.3 Review and Approval

The Contractor's Commissioning Authority (CA) shall review the commissioned
systems and equipment submittals for completeness and applicability. The
CA shall verify that the systems and equipment provided meet the
requirements of the Contract documents and design intent, particularly as
they relate to functionality, energy performance, water performance,
maintainability, sustainability, system cost, indoor environmental
quality, and local environmental impacts. The CA shall communicate
deficiencies to the Contracting Officer. Upon a successful review of the
corrections, the CA shall recommend approval and acceptance of these 0&M
manuals to the Contracting Officer. This work shall be in addition to the
normal review procedures for O&M data.
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1.2 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

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

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

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

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

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

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

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

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

1.2.2 Preventive Maintenance

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

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

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

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

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

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

1.2.3 Corrective Maintenance (Repair)

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

1.2.3.1 Troubleshooting Guides and Diagnostic Techniques

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

1.2.3.2 Wiring Diagrams and Control Diagrams

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

1.2.3.3 Maintenance and Repair Procedures

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

1.2.3.4 Removal and Replacement Instructions

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

Include lists of spare parts and supplies required for maintenance and
repair to ensure continued service or operation without unreasonable

delays. Special consideration is required for facilities at remote
locations. List spare parts and supplies that have a long lead-time to
obtain.

1.2.4 Corrective Maintenance Work-Hours

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

1.2.5 Appendices

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

1.2.5.1 Product Submittal Data

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

1.2.5.2 Manufacturer's Instructions

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

1.2.5.3 O&M Submittal Data

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

1.2.5.4 Parts Identification

Provide identification and coverage for all parts of each component,
assembly, subassembly, and accessory of the end 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

1.2.5.5 Warranty Information
List and explain the various warranties and clearly identify the servicing

and technical precautions prescribed by the manufacturers or contract
documents in order to keep warranties in force. Include warranty

SECTION 01 78 23 Page 4



NASA DFRC - REPAIR FLIGHTLINE ACCESS ROADS AND AIRCRAFT RAMPS, PHASE 1 OF 2
EDM-1706

information for primary components such asg the compressor of air
conditioning system.

1.2.5.6 Personnel Training Requirements

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

1.2.5.7 Testing Equipment and Special Tool Information

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

1.2.5.8 Testing and Performance Data

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

1.2.5.9 Contractor Information

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

1.3 TYPES OF INFORMATION REQUIRED IN CONTROLS O&M DATA PACKAGES

Include Data Package 5 and the following for control systems:

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

b. Full as-built sequence of operations.

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

d. 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
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(6) Air terminal unit tag ID

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

(9) Maximum cfm

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

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

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

1.4 SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

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

1.4.1 Data Package 1
a. Safety precautions
b. Cleaning recommendations
c. Maintenance and repair procedures
d. Spare parts and supply list
e. Warranty information
f. Contractor information
1.4.2 Data Package 2
a. Safety precautions
b. Normal operations
c. Environmental conditions
d. Lubrication data
e. Preventive maintenance plan and schedule
f. Cleaning recommendations
g. Maintenance and repair procedures
h. Removal and replacement instructions
i. Spare parts and supply list

j. Parts identification
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k. Warranty information
1. Contractor information
1.4.3 Data Package 3
a. Safety precautions
b. Operator prestart
c. Startup, shutdown, and post-shutdown procedures
d. Normal operations
e. Emergency operations
f. Environmental conditions
g. Lubrication data
h. Preventive maintenance plan and schedule
i. Cleaning recommendations
j. Troubleshooting guides and diagnostic techniques
k. Wiring diagrams and control diagrams
1. Maintenance and repair procedures
m. Removal and replacement instructions
n. Spare parts and supply list
o. Product submittal data
p. O&M submittal data
g. Parts identification
r. Warranty information
s. Testing equipment and special tool information
t. Testing and performance data
u. Contractor information
1.4.4 Data Package 4
a. Safety precautions
b. Operator prestart
c. Startup, shutdown, and post-shutdown procedures
d. Normal operations
e. Emergency operations
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f. Operator service requirements
g. Environmental conditions
h. Lubrication data
i. Preventive maintenance plan and schedule
j. Cleaning recommendations
k. Troubleshooting guides and diagnostic techniques
1. Wiring diagrams and control diagrams
m. Maintenance and repair procedures
n. Removal and replacement instructions
Oo. Spare parts and supply list
p. Corrective maintenance man-hours
g. Product submittal data
r. O&M submittal data
s. Parts identification
t. Warranty information
u. Personnel training requirements
v. Testing equipment and special tool information
w. Testing and performance data
x. Contractor information
1.4.5 Data Package 5
a. Safety precautions
b. Operator prestart
c. Start-up, shutdown, and post-shutdown procedures
d. Normal operations
e. Environmental conditions
f. Preventive maintenance plan and schedule
g. Troubleshooting guides and diagnostic techniques
h. Wiring and control diagrams

i. Maintenance and repair procedures

SECTION 01 78 23 Page 8



NASA DFRC - REPAIR FLIGHTLINE ACCESS ROADS AND AIRCRAFT RAMPS, PHASE 1 OF 2
EDM-1706

j. Removal and replacement instructions
k. Spare parts and supply list
1. Product submittal data
m. O&M submittal data
n. Parts identification
o. Warranty information
p. Testing equipment and special tool information
g. Testing and performance data
r. Contractor information
s. Manufacturer's instructions
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 02 41 00

DEMOLITION
05/10

PART 1 GENERAL

1.

1 REFERENCES

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

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Al0.6 (1990; R 1998) Safety Requirements for
Demolition Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2008; Change 1-2010; Change 3-2010;
Errata 1-2010) Safety and Health
Requirements Manual
U.S. DEFENSE LOGISTICS AGENCY (DLA)
DLA 4145.25 (2000) Storage and Handling of Liquefied
and Gaseous Compressed Gases and Their

Full and Empty Cylinders

U.S. DEPARTMENT OF DEFENSE (DOD)

DOD 4000.25-1-M (2000) Requisitioning and Issue Procedures
MIL-STD-129 (Rev P) Military Marking for Shipment and
Storage

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
40 CFR 61-SUBPART M National Emission Standard for Asbestos

49 CFR 173.301 Shipment of Compressed Gases in Cylinders
and Spherical Pressure Vessels

.2 GENERAL REQUIREMENTS

Do not begin demolition until authorization is received from the
Contracting Officer. Remove rubbish and debris from the station daily; do
not allow accumulations inside or outside the buildings or on airfield
pavements. The work includes demolition and removal of resulting rubbish
and debris. Remove rubbish and debris from Government property daily,
unless otherwise directed. Materials that cannot be removed daily shall be
stored in areas specified by the Contracting Officer. In the interest of
occupational safety and health, perform the work in accordance with

EM 385-1-1, Section 23, Demolition, and other applicable Sections.
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1.

3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. The following shall be submitted in accordance with Section
01 33 00 SUBMITTAL PROCEDURES:

SD-07 Certificates

Notifications: G
Demolition plan; G

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

SD-11 Closeout Submittals
Receipts

Receipts or bills of lading, as specified.

.4 REGULATORY AND SAFETY REQUIREMENTS

Comply with federal, state, and local hauling and disposal regulations. In
addition to the requirements of the "Contract Clauses," conform to the
safety requirements contained in ANSI Al0.6.

4.1 Notifications

.4.1.1 General Requirements

Furnish timely notification of demolition and renovation projects to
Federal, State, regional, and local authorities in accordance with

40 CFR 61-SUBPART M. Notify the Regional Office of the United States
Environmental Protection Agency (USEPA), State's environmental protection
agency, local air pollution control district/agency, and the Contracting
Officer in writing 10 working days prior to the commencement of work in
accordance with 40 CFR 61-SUBPART M.

4.2 Receipts

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

.5 DUST AND DEBRIS CONTROL

Prevent the spread of dust and debris to occupied portions of the building,
on airfield pavements, 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, flooding or
pollution. Sweep pavements as often as necessary to control the spread of
debris that may result in foreign object damage potential to aircraft.

.6 PROTECTION

.6.1 Traffic Control Signs

Where pedestrian and driver or aircraft safety is endangered in the area of
removal work, use traffic barricades with flashing lights. Anchor
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barricades in a manner to prevent disgsplacement by wind, jet or prop blast.
Notify the Contracting Officer prior to beginning such work.

1.6.2 Existing Conditions Documentation

Before beginning any demolition work, survey the site and examine the
drawings and specifications to determine the extent of the work. Record
existing work in the presence of the Contracting Officer showing the
condition of structures and other facilities adjacent to areas of
alteration or removal. Photographs sized 4 inch will be acceptable as a
record of existing conditions. Include in the record the elevation of the
top of foundation walls, the location and extent of cracks and other
damage, and description of surface conditions that exist prior to starting
work.

Existing survey monuments or markers that are displaced by paving
operations shall be restored by the Contractor: utilizing a professional
land surveyor; approved in advance by the Contracting Officer; and,
registered in the State of California. The restored survey monuments or
markers shall conform to the detailed drawings indicated.

1.6.3 Items to Remain in Place

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

1.6.4 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.

1.6.5 Weather Protection

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

1.6.6 Trees

Protect trees within the project site which might be damaged during
demolition, 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
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1.

work under this contract with like-kind or as approved by the Contracting
Officer.

6.7 Utility Service

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

.6.8 Facilities

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

.6.9 Protection of Personnel

Before, during and after the demolition work the Contractor shall
continuously evaluate the condition of the structure being demolished and
take immediate action to protect all personnel working in and around the
demolition site. No area, section, or component of floors, roofs, wallg,
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.

.7 BURNING

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

.8 FOREIGN OBJECT DAMAGE (FOD)

Aircraft and aircraft engines are subject to FOD from debris and waste
material lying on airfield pavements. Remove all such materials that may
appear on operational aircraft pavements due to the Contractor's
operations. If necessary, the Contracting Officer may require the
Contractor to install a temporary barricade at the Contractor's expense to
control the spread of FOD potential debris. The barricade must include a
fence covered with a fabric designed to stop the spread of debris. Anchor
the fence and fabric to prevent displacement by winds or jet/prop blasts.
Remove barricade when no longer required.

.9 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.
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1.10 REQUIRED DATA

The Demolition plan shall include procedures for: careful removal and
disposition of materials specified to be salvaged; coordination with other
work in progress; a disconnection schedule of utility services; and,
airfield lighting; a detailed description of methods and equipment to be
used for each operation and of the sequence of operations. 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. Provide
procedures for safe conduct of the work in accordance with EM 385-1-1.

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

1.12 USE OF EXPLOSIVES
Use of explosives will not be permitted.

PART 2 PRODUCTS

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

PART 3 EXECUTION

3.1 EXISTING FACILITIES TO BE REMOVED

3.1.1 Utilities and Related Egquipment

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

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

3.1.2 Chain Link Fencing

Remove chain link fencing, gates and other related salvaged items scheduled
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for removal and transport to designated areas. Remove gates as whole
units. Cut chain link fabric to 25 foot lengths and store in rolls off
the ground.

3.1.3 Paving and Slabs

Remove by sawcutting concrete and asphaltic concrete paving and slabs
including aggregate base, as indicated. Provide neat sawcuts at limits of
pavement removal as indicated.

3.1.4 Concrete

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

3.2 CONCURRENT EARTH-MOVING OPERATIONS

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

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 materials and equipment to be removed, is vested in
the Contractor upon approval by the Contracting Officer of the Contractor's
demolition and removal procedures, and authorization by the Contracting
Officer to begin demolition. The Government will not be responsible for
the condition or loss of, or damage to, such property after contract

award. Materials and equipment shall not be viewed by prospective
purchasers or sold on the site.

3.3.2 Transportation Guidance
Shipment of all ODS containers shall be in accordance with MIL-STD-129,
DLA 4145.25 (also referenced one of the following: Army Regulation 700-68,
Naval Supply Instruction 4440.128C, Marine Corps Order 10330.2C, and Air
Force Regulation 67-12), 49 CFR 173.301, and DOD 4000.25-1-M.

3.3.3 Unsalvageable Material

Concrete, masonry, and other noncombustible material, except concrete
permitted to remain in place, shall be disposed of off Government property.

3.4 CLEANUP

Debris and rubbish shall be removed and transported in a manner that
prevents spillage on streets or adjacent areas. Apply local regulations
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3.

3

regarding hauling and disposal.

5 DISPOSAL OF REMOVED MATERIALS

.5.1 Disposal

Dispose of debris, rubbish, scrap, and other nonsalvageable materials
resulting from removal operations in accordance with all applicable
federal, state and local regulations as contractually specified off the
center. Removed materials shall not be stored on the project site.

.5.2 Burning on Government Property

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

.5.3 Removal from Government Property

Transport waste materials removed from demolished structures, except waste
soil, from Government property for legal disposal. Dispose of waste soil
off of Government property, as indicated or as directed by the Contracting
Officer.

-- End of Section --
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SECTION 03 30 00.00 20

CAST-IN-PLACE CONCRETE
07/06

PART 1 GENERAL

1.

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

basic designation only.

ACI INTERNATIONAL (ACI)

ACI 117 (1990; R 2002) Standard Tolerances for
Concrete Construction and Materials &
Commentary

ACI 211.1 (1991; R 2002) Standard Practice for

Selecting Proportions for Normal,
Heavyweight, and Mass Concrete

ACI 301 (2005) Specifications for Structural
Concrete for Buildings

ACI 302.1R (2004) Guide for Concrete Floor and Slab
Construction

ACI 304.2R (1996) Placing Concrete by Pumping Methods

ACI 304R (2000) Guide for Measuring, Mixing,

Transporting, and Placing Concrete
ACI 305R (1999) Hot Weather Concreting

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

ACI 318M/318RM (2002) Metric Building Code Requirements
for Structural Concrete and Commentary

ACI 347R (2003) Guide to Formwork for Concrete
ACI SP-66 (2004) ACI Detailing Manual

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 182 (1991; R 2000) Burlap Cloth Made from Jute
or Kenaf

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA Al135.4 (1995) Basic Hardboard
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM INTERNATIONAL

185

496

497

615/A 615M

616/A 616M

617/A 617M

82

996 /A 996M

1107

143/C 143M
150

171

172

173/C 173M

192/C 192M

227

231

260

295

3009

(ASTM)

(2002) Steel Welded Wire Reinforcement,
Plain, for Concrete

(2002) Steel Wire, Deformed, for Concrete
Reinforcement

(2002) Steel Welded Wire Reinforcement,
Deformed, for Concrete

(2004b) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

(1996a) Rail-Steel Deformed and Plain Bars
for Concrete Reinforcement

(1996a) Axle-Steel Deformed and Plain Bars
for Concrete Reinforcement

(2002) Steel Wire, Plain, for Concrete
Reinforcement

(2009b) Standard Specification for
Rail-Steel and Axle-Steel Deformed Bars

for Concrete Reinforcement

(2002) Packaged Dry, Hydraulic-Cement
Grout (Nonshrink)

(2003) Slump of Hydraulic Cement Concrete
(2005) Portland Cement

(2007) Standard Specification for Sheet
Materials for Curing Concrete

(2004) Sampling Freshly Mixed Concrete

(2001el) Air Content of Freshly Mixed
Concrete by the Volumetric Method

(2002) Making and Curing Concrete Test
Specimens in the Laboratory

(2003) Potential Alkali Reactivity of
Cement-Aggregate Combinations (Mortar-Bar

Method)

(2004) Air Content of Freshly Mixed
Concrete by the Pressure Method

(2001) Air-Entraining Admixtures for
Concrete

(2003) Petrographic Examination of
Aggregates for Concrete

(2003) Liquid Membrane-Forming Compounds
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for Curing Concrete

ASTM C 31/C 31M (2003a) Making and Curing Concrete Test
Specimens in the Field

ASTM C 33 (2003) Concrete Aggregates

ASTM C 39 (1993a) Compressive Strength of
Cylindrical Concrete Specimens

ASTM C 42/C 42M (2004) Obtaining and Testing Drilled Cores
and Sawed Beams of Concrete

ASTM C 494/C 494M (2004) Chemical Admixtures for Concrete

ASTM C 59/C 59M5 (2000; Rev A) Blended Hydraulic Cements

ASTM C 618 (2003) Coal Fly Ash and Raw or Calcined

Natural Pozzolan for Use as a Mineral
Admixture in Concrete

ASTM C 881 (1999) Epoxy-Resin-Base Bonding Systems
for Concrete

ASTM C 94/C 94M (2004a) Ready-Mixed Concrete

ASTM C 989 (2004) Ground Granulated Blast-Furnace

Slag for Use in Concrete and Mortars

ASTM D 1751 (2004) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

ASTM D 1752 (2004a) Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete
Paving and Structural Construction

ASTM D 1854 (2002) Jet-Fuel-Resistant Concrete Joint
Sealer, Hot-Applied Elastic Type

FOREST STEWARDSHIP COUNCIL (FSC)

FSC STD 01 001 (2000) Principles and Criteria for Forest
Stewardship

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 572 (1974) Specifications for
Polyvinylchloride Waterstops

U.S. DEPARTMENT OF COMMERCE (DOC)

pPS1 (1995) Construction and Industrial Plywood
(APA V995)

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS SS-S-200 (Rev E; Am 2) Sealant, Joint,
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Two-Component, Jet-Blast-Resistant,
Cold-Applied, for Portland Cement Concrete
Pavement
1.2 DEFINITIONS
a. "Cementitious material" as used herein shall include all portland
cement, pozzolan, fly ash, and ground iron blast-furnace slag.
b. "Exposed to public view" means situated so that it can be seen

1.3

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.

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-02 Shop Drawings

Formwork
Reinforcing steel; G

Reproductions of contract drawings are unacceptable.

SD-03 Product Data

Materials for curing concrete G
Local/Regional Materials G
Joint sealants G

Submit manufacturer's product data, indicating VOC content

Joint filler G
Cement G
Reinforcement G

Submit documentation indicating percentage of post-industrial and
post-consumer recycled content per unit of product. Indicate
relative dollar value of recycled content products to total dollar
value of products included in project.

Epoxy bonding compound G
Local/Regional Materials

Submit documentation indicating distance between manufacturing
facility and the project site. Indicate distance of raw material
origin from the project site. Indicate relative dollar value of
local/regional materials to total dollar value of products
included in project.

Biodegradable Form Release Agent G
Submit documentation indicating type of biobased material in

product and biobased content. Indicate relative dollar value of
biobased content products to total dollar value of products
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included in project.

Handhole Frames and Covers

SD-05 Design Data

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, pozzolans, ground slag, and admixtures; and
applicable reference specifications. Provide mix proportion data
using at least three different water-cement ratios for each type
of mixture, which will produce a range of strength encompassing
those required for each class and type of concrete required. If
source material changes, resubmit mix proportion data using
revised source material. No material shall be provided unless
proven by trial mix studies to meet the requirements of this
specification, unless otherwise approved in writing by the
Contracting Officer. The submittal shall clearly indicate where
each mix design will be used when more than one mix design is
submitted. Submit additional data regarding concrete aggregates if
the source of aggregate changes. In addition, copies of the fly
ash, and pozzolan test results shall be submitted. The approval of
fly ash, and pozzolan test results shall have been within 6 months
of submittal date. Obtain acknowledgement of receipt prior to
concrete placement.

SD-06 Test Reports

Concrete mix design; G

Fly ash

Pozzolan

Ground iron blast-furnace slag
Aggregates

Compressive strength tests
Flexural strength tests

Air Content

SD-07 Certificates

Form removal schedule

Biodegradable Form Release Agent

VOC Content for form release agents and curing compounds
Material Safety Data Sheets

Forest Stewardship Council (FSC) Certification

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, as

though the word "shall" had been substituted for the words "should" or

"could"

or "may," wherever they appear. Interpret reference to the

"Building Official," the "Structural Engineer," and the
"Architect/Engineer" to mean the Contracting Officer.
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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.
ACI 301 for job site storage of materials. 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 concete curing compounds or sealers with materials that have a high
capacity to adsorb volatile organic compound (VOC) emissions. Do not store
concrete curing compounds or sealers in occupied spaces.

.5.1 Reinforcement

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

.6 Quality Assurance
.6.1 Design Data

.6.1.1 Formwork Calculations

ACI 347R. Include design calculations indicating arrangement of forms,
sizes and grades of supports (lumber), panels, and related components.
Furnish drawings and calculations of shoring and reshoring methods proposed
for floor and roof slabs, spandrel beams, and other horizontal concrete
members.

.6.2 Drawings

.6.2.1 Formwork

Drawings showing details of formwork including; joints, supports, studding
and shoring, and sequence of form and shoring removal. Reproductions of
contract drawings are unacceptable.

.6.2.2 Reinforcing Steel

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

.6.3 Control Submittals

.6.3.1 Curing Concrete Elements

Submit proposed materials and methods for curing concrete elements.

.6.3.2 Pumping Concrete

Submit proposed materials and methods for pumping concrete. Submittal shall
include mix designs, pumping equipment including type of pump and size and
material for pipe, and maximum length and height concrete will be pumped.
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1.6.3.3 Form Removal Schedule

Submit schedule for form removal indicating element and minimum length of
time for form removal.

1.6.3.4 VOC Content for form release agents and curing compounds

Submit certification for the form release agent and curing compounds that
indicate the VOC content of each product.

1.6.3.5 Material Safety Data Sheets

Submit Material Safety Data Sheets (MSDS) for all materials that are
regulated for hazardous health effects. Prominently post the MSDS at the
construction site.

1.6.4 Test Reports
1.6.4.1 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 will be suitable for the job conditions. The laboratory test
reports shall include mill test and all other test for cement, aggregates,
and admixtures. Provide maximum nominal aggregate size, gradation analysis,
percentage retained and passing sieve, and a graph of percentage retained
verses sieve size. Test reports shall be submitted along with the concrete
mix design. Obtain approval before concrete placement.

1.6.4.2 Fly Ash and Pozzolan
Submit test results in accordance with ASTM C 618 for fly ash and pozzolan.
Submit test results performed within 6 months of submittal date. Submit
manufacturer's policy statement on fly ash use in concrete.

1.6.4.3 Ground Iron Blast-Furnace Slag
Submit test results in accordance with ASTM C 989 for ground iron
blast-furnace slag. Submit test results performed within 6 months of
submittal date. Submit manufacturer's policy statement on slag use in
concrete.

1.6.4.4 Aggregates

ASTM C 227 for potential alkali-silica reactions, ASTM C 295 for
petrographic analysis.

1.7 ENVIRONMENTAL REQUIREMENTS
Provide space ventilation according to manufacturer recommendations, at a
minimum, during and following installation of concrete curing compound and
sealer. Maintain one of the following ventilation conditions during the
curing compound/sealer curing period or for 72 hours after installation:
a. Supply 100 percent outside air 24 hours a day.
b. Supply airflow at a rate of 6 air changes per hour, when outside

temperatures are between 55 degrees F and 85 degrees F and humidity is
between 30 percent and 60 percent.
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c. Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipulated above.

1.8 SUSTAINABLE DESIGN REQUIREMENTS

1.8.1 Local/Regional Materials
Use materials or products extracted, harvested, or recovered, as well as
manufactured, within a 500 mile radius from the project site, if available
from a minimum of three sources.

1.8.2 Forest Stewardship Council (FSC) Certification
Use FSC-certified wood where specified. Provide letter of certification
signed by lumber supplier. Indicate compliance with FSC STD 01 001 and
identify certifying organization. Submit FSC certification numbers;
identify each certified product on a line-item basis. Submit copies of
invoices bearing the FSC certification numbers.

PART 2 PRODUCTS

2.1 MATERIALS FOR FORMS
Provide wood, plywood, plastic, carton, or steel. Use plywood or steel
forms where a smooth form finish is required. Submit data verifying that
composite wood products contain no urea formaldehyde resins. Virgin wood
used shall be FSC-certified.

2.1.1 Wood Forms
Lumber shall be square edged or tongue-and-groove boards, free of raised
grain, knotholes, or other surface defects. Plywood: PS1l, B-B concrete form
panels or better or AHA Al35.4, hardboard for smooth form lining. Submit

data verifying that composite wood products contain no urea formaldehyde
resins. Virgin wood used shall be FSC-certified.

2.1.2 Plastic Forms

Plastic forms shall contain a minimum Of 50 percent post-consumer recycled
content, or a minimum of 50 percent post-industrial recycled content.

2.1.3 Carton Forms
Moisture resistant treated paper faces, biodegradable, structurally
sufficient to support weight of wet concrete until initial set. Carton
forms shall contain a minimum of 5 percent post-consumer recycled content,
or a minimum 0f 20 percent post-industrial recycled content.

2.1.4 Steel Forms
Steel form surfaces shall not contain irregularities, dents, or sags.

2.2 FORM TIES AND ACCESSORIES

The use of wire alone is prohibited. Form ties and accessories shall not
reduce the effective cover of the reinforcement.
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2.2.1 Polyvinylchloride Waterstops
COE CRD-C 572.
2.2.2 Dovetail Anchor Slot
Preformed metal slot approximately 1 by 1 inch of not less than 22 gage
galvanized steel cast in concrete. Coordinate actual size and throat
opening with dovetail anchors and provide with removable filler material.
2.3 CONCRETE
2.3.1 Contractor-Furnished Mix Design
ACI 211.1, ACI 301, and ACI 318M/318RM, except as otherwise specified. The

compressive strength (f'c) of the concrete for each portion of the
structure (s) shall be as indicated and as specified below.

f'ec ASTM C 33 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)
Site Work 4,000 67 1-4 0.45-0.50 2-4
Drainage 4,000 67 1-4 0.45-0.50 2-4
Swales Fiber-
reinforced
Pavment R ASTM C 33 Maximum
(Min. 28- Maximum Range Water-
Day Flex. Nominal of Cement Air
Strength) Aggregate Slump Ratio Entr.
Location (psi) (Size No.) (inches) (by weight) (percent)
Airfield 650 67 1-3 0.45-0.50 2-4
Pavement

Maximum slump shown above may be increased 1 inch for methods of
consolidation other than vibration. Slump may be increased to 8 inches when
superplasticizers are used. Provide air entrainment using air-entraining
admixture. Air entrainment shall be within plus or minus 1.5 percent of the
value gpecified. The water soluble chloride ion concentrations in hardened
concrete at ages from 28 to 42 days shall not exceed 0.15.

Note (a): Entrapped air shall be 3% or less.
Proportion concrete mixes for strength at 30 days.
2.3.1.1 Mix Proportions for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing
requirements for various classes and types of concrete specified shall be
the responsibility of the Contractor. Mixture proportions shall be based 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.
Samples of all materials used in mixture proportioning studies shall be
representative of those proposed for use in the project and shall be
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accompanied by the manufacturer's or producer's test report indicating
compliance with these specifications. Trial mixtures having proportions,
consistencies, and air content suitable for the work shall be made based on
methodology described in ACI 211.1. The trial mixture shall use at least
three different water-cement ratios for each type of mixture, which will
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 will be based on equivalent water-cement ratio calculations as
determined by the conversion from the weight ratio of water to cement plus
pozzolan, and ground granulated blast-furnace slag by weight equivalency
method. Laboratory trial mixture shall be designed for maximum permitted
slump and air content. Each combination of material proposed for use shall
have separate trial mixture, except for accelerator or retarder use can be
provided without separate trial mixture. The temperature of concrete in
each trial batch shall be reported. For each water-cement ratio, at least
three test cylinders for each test age shall be made and cured in
accordance with ASTM C 192/C 192M and tested in accordance with ASTM C 39
for 7 and 28 days. From these results, a curve shall be plotted showing the
relationship between water-cement ratio and strength for each set of trial
mix studies. In addition a curve shall be plotted showing the relationship
between 7 and 28 day strengths.

2.3.1.2 Required Average Strength of Mix Design

The selected mixture shall produce an average compressive strength
exceeding the specified strength by the amount indicated in ACI 301. When a
concrete production facility has a record of at least 15 consecutive tests,
the standard deviation shall be calculated and the required average
compressive strength shall be determined in accordance with ACI 301. When a
concrete production facility does not have a suitable record of tests to
establish a standard deviation, the required average strength shall be as
follows:

a. For f'c between 3000 and 5000 psi, 1200 psi plus f'c.
2.4 MATERIALS
2.4.1 Cement

ASTM C 150, Type I or II or ASTM C 59/C 59M5, Type IP(MS) or IS(MS),
IP(MH), or IS(MH) blended cement except as modified herein. The blended
cement shall consist of a mixture of ASTM C 150, Type II, cement and one of
the following materials: ASTM C 618 pozzolan or fly ash, ASTM C 989 ground
iron blast-furnace slag. The pozzolan or fly ash content shall not exceed
25 percent by weight of the total cementitious material. The ground iron
blast-furnace slag shall not exceed 50 percent by weight of total
cementitious material. For exposed concrete, use one manufacturer for each
type of cement, ground slag, fly ash, and pozzolan.

2.4.1.1 Fly Ash and Pozzolan

ASTM C 618, Type N, F, or C, except that the maximum allowable loss on
ignition shall be 6 percent for Types N and F. Add with cement.

2.4.1.2 Ground Iron Blast-Furnace Slag

ASTM C 989, Grade 120. Slag content shall be a minimum of 25 percent by
weight of cementitious material.
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2

4.2 Water

Minimize the amount of water in the mix. The amount of water shall not
exceed 45 percent by weight of cementitious materials (cement + pozzolans),
and in general, workability shall be improved by adjusting the grading
rather than by adding water. Water shall be fresh, clean, and potable; free
from injurious amounts of oils, acids, alkalis, salts, organic materials,
or other substances deleterious to concrete.

.4.3 Aggregates

ASTM C 33, except as modified herein. Furnish aggregates for exposed
concrete surfaces from one source. Aggregates shall not contain any
substance which may be deleteriously reactive with the alkalis in the
cement.

.4.3.1 Recycled Aggregate Materials

Use a minimum of 25 percent recycled aggregate, depending on local
availability and conforming to requirements of the mix design. Recycled
aggregate to include: recovered glass; recovered concrete; recovered
porcelain; and recovered stone that meets aggregate requirements specified.
Submit recycled material request with the aggregate certification
submittals and do not use until approved by the Contracting Officer.

4.4 Nonshrink Grout

ASTM C 1107.

.4.5 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.

.4.5.1 Air-Entraining

ASTM C 260.
.4.6 Materials for Curing Concrete
.4.6.1 Impervious Sheeting

ASTM C 171; waterproof paper, clear or white polyethylene sheeting, or
polyethylene-coated burlap.

.4.6.2 Pervious Sheeting

AASHTO M 182.

.4.6.3 Liquid Membrane-Forming Compound

ASTM C 309, white-pigmented, Type 2, Class B.

4.7 Expansion/Contraction Joint Filler

ASTM D 1751, ASTM D 1752, or 100% post-consumer paper meeting ASTM D 1752
(subparagraphs 5.1 to 5.4). Material shall be 1/2 inch thick.
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2.4.8 Joint Sealants
2.4.8.1 Horizontal Surfaces, 3 Percent Slope, Maximum
ASTM D 1854 for surfaces subjected to jet fuel, Type M, Class 25, Use T.
2.4.8.2 Vertical Surfaces Greater Than 3 Percent Slope
FS SS-S-200, no sag.
2.4.9 Epoxy Bonding Compound

ASTM C 881. 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 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.

2.4.9.1 Epoxy Resin

All epoxy resin materials shall be two-component materials conforming to
ASTM C 881, Class as appropriate for each application temperature to be
encountered, except that in addition, the materials shall meet the
following requirements:

a. Materials used for embedding dowels and anchor bolts shall be
Type IV, Grade 3.

b. Material used as patching material for complete filling of
spalls and other voids and for use in preparing epoxy resin mortar
shall be Type III, Grade as approved by the Contracting Officer.

C. Materials for use for injecting cracks shall be Type IV,
Grade 1.
d. Material for bonding freshly mixed Portland cement concrete

or mortar or freshly mixed epoxt resin concrete or mortar to
hardened concrete shall be TypeV, Grade as approved by the
Contracting Officer.

2.4.10 Biodegradable Form Release Agent

Form release agent shall be colorless, biodegradable, and with a maximum of
55 grams/liter (g/l) volatile organic (VOC) content. Product shall not bond
with, stain, or adversely affect concrete surfaces and shall not impair
subsequent treatments of concrete surfaces. The form release agent shall
not contain diesel fuel, petroleum-based lubricating oils, waxes, or
kerosene.

2.4.11 Mortar Filling Compound
Mortar filler compound shall be a one-component concrete repair and
anchoring material. The mortar filler compound shall: provide rapid,

high-early strength (i.e., approximately 2,000 psi compressive strength in
one hour); set in aproximately 15 minutes; take rubber tire traffic 45
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minutes after placement; be resistant to freeze/thaw cycles; be able to air
cuure at ambient temperatures up to 100 degrees F; and, be
sulfate-resistant. The mortar filler material shall be Set 45 Hot Weather
formula as manufactured by White Cap Industries, 3120 Airway Avenue, Costa
Mesa, CA 92628, or approved equal.

2.5 REINFORCEMENT
Connectors and chairs shall be galvanized.
2.5.1 Reinforcing Bars

ACI 301 unless otherwise specified. ASTM A 615/A 615M and ASTM A 617/A 617M
with the bars marked A, S, W, Grade 60; or ASTM A 616/A 616M with the bars
marked R, Grade 60. Reinforcing bars shall contain a minimum of 100 percent
recycled content. Reinforcing bars may contain post-consumer or
post-industrial recycled content.

2.5.2 Mechanical Reinforcing Bar Connectors

ACI 301. Provide 125 percent minimum yield strength of the reinforcement
bar.

2.5.3 Welded Wire Fabric

ASTM A 185 or ASTM A 497. Fabric shall contain a minimum of 100 percent
recycled content. Provide flat sheets of welded wire fabric for slabs and
toppings.

2.5.4 Wire
ASTM A 82 or ASTM A 496.
2.5.5 Reinforcing Bar Supports
Provide bar ties and supports of coated or non corrodible material.
2.6 Dowels and Tie Bars
2.6.1 Dowels

Dowels shall be single piece reinforcing steel bars fabricated or cut to
length at the shop or mill before delivery to the site. Dowels shall be
free of loose, flakey rust and mill scale and shall be clean and straight.
Dowels may be sheared to length provided that the deformation from true
shape caused by shearing does not extend more than 0.04 inches from the end
of the dowel. Dowels shall be plain (non-deformed) steel bars conforming to
ASTM A 615/A 615M, Grade 60 or ASTM A 996/A 996M, Grade 60. Grout retention
rings shall be fully circular metal or plastic devices capable of
supporting the dowel until the epoxy hardens.

2.6.2 Dowel Bar Assemblies

Dowel bar assemblies shall consist of a framework of metal bars or wires
arranged to provide rigid support for the dowel throughout the paving
operation, with a minimum of four continuous bars or wires extending along
the joint line. The dowels shall be welded to the assembly or held firmly
by mechanical locking arrangements that will prevent them from rising,
sliding out, or becoming distorted during paving operations.
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2

.6.3 Tie Bars

Tie bars shall be deformed steel bars conforming to ASTM A 615/A 615M or
ASTM A 996/A 996M, Grade 60 and of the sizes and dimensions indicated.

.7 Handhole Frames and Covers

Frames and covers of steel shall be welded by qualified welders in
accordance with standard commercial practice. Steel covers shall be
rolled-steel floor plate having an approved antislip surface. Hinges shall
be of wrought steel, 5 by 5 inches by approximately 3/16 inch thick,
without screw holes, and shall be for full surface application by fillet
welding. Hinges shall have nonremovable pins and five knuckles. The
surfaces of plates under hinges shall be true after the removal of raised
antislip surface, by grinding or other approved method.

PART 3 EXECUTION

3

.1 PREPARATION

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

.2 FORMS

ACI 301. 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 shall be
watertight.

2.1 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.

.2.2 Removal of Forms and Supports

After placing concrete, forms shall remain in place for the time periods
specified in ACI 347R. Prevent concrete damage during form removal.

.2.2.1 Special Requirements for Reduced Time Period

Forms may be removed earlier than specified if ASTM C 39 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 design
strength.

.2.3 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
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members. After forms are removed, slabs and beams over 10 feet in span and
cantilevers over 4 feet shall be reshored 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. Reshoring elements
shall have the same load-carrying capabilities as original shoring and
shall be spaced similar to original shoring. Firmly secure and brace
reshoring elements to provide solid bearing and support.

3.3 Formed Surfaces
3.3.1 Tolerances

ACI 347R and as indicated.
3.3.2 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. Material with raised grain, torn surfaces, worn edges,
patches, dents, or other defects which will impair the texture of the
concrete surface shall not be used.

3.4 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

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

3.4.1 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.

3.4.2 Splicing
As indicated. For splices not indicated ACI 301. Do not splice at points of
maximum stress. Overlap welded wire fabric the spacing of the cross wires,
plus 2 inches.

3.4.3 Future Bonding
Plug exposed, threaded, mechanical reinforcement bar connectors with a
greased bolt. Bolt threads shall match the connector. Countersink the
connector in the concrete. Caulk the depression after the bolt is installed.

3.4.4 Cover

ACI 301 for minimum coverage, unless otherwise indicated.
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3

.4.5 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.

.4.6 Construction Joints

Locate joints to least impair strength. Continue reinforcement across
joints unless otherwise indicated.

4.7 Expansion Joints and Contraction Joints

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. Sawed joints shall be completed within 4 to 12 hours
after concrete placement. Protect joints from intrusion of foreign matter.

.4.7.1 Placing Dowels for Pavement

The method used for installing and holding dowels in position shall ensure
that the error in alignment of any dowel from its required horizontal and
vertical alignment after the pavement has been completed will not be
greater than 1/8 inch per foot. Except as otherwise specified below,
horizontal spacing of dowels shall be within a tolerance of of plus or
minus 5/8 inch. The vertical alignment of dowels shall be measured parallel
to the desiginated top surface of the pavement, except for those across the
crown and other grade change joints. Dowels across crowns and other joints
at grade changes shall be measured to level surface. Horizontal alignment
shall be checked perpendicular to the joint edge. The horizontalmalignment
shall be checked with a framing square. Dowelgs shall not be placed closer
than 0.6 times the dowel bar length to the planned joint line. If the last
regularly spaced dowel is closer than that dimension, it shall be moved
away from the joint to a location 0.6 times the dowel bar length. Dowels
shall be installed as specified in the following paragraphs.

4.7.2 Contraction Joints for Pavement

Dowels placed in longitudinal and transvrse contraction joints within the
pavement lane shall be held securely in place as indicated and specified,
by means of rigid metal frames or basket assemblies of an approved type.
The basket assemblies shall be held securely in the proper location by
means of suitable pins or anchors. At the Contractor's option, in lieu of
the above, dowels in contraction joints shall be installed by insertion
into the plastic concrete using approved equipment and procedure.Approval
by the Contracting Officer will be based on the results of a
pre-construction demonstration, which the Contractor shall conduct, showing
that the dowels are installed within specified tolerances.

.4.7.3 Lubricating Dowel Bars in Pavement

The portion of each dowel intended to move within the concrete or expansion
cap shall be wiped clean and coated with a thin, even film of lubricating
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0oil before the concrete is placed.
3.5 BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C 94/C 94M, ACI 301, ACI 302.1R, and ACI 304R, except as modified
herein. Batching equipment shall be such that the concrete ingredients are
consistently measured within the following tolerances: 1 percent for cement
and water, 2 percent for aggregate, and 3 percent for admixtures. Furnish
mandatory batch ticket information for each load of ready mix concrete.

3.5.1 Mixing

ASTM C 94/C 94M and ACI 301. Machine mix concrete. Begin mixing within 30
minutes after the cement has been added to the aggregates. Reduce mixing
time and place concrete within 60 minutes if the air temperature is greater
than 85 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.

3.5.2 Transporting

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

3.6 PLACING CONCRETE

Place concrete 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 and consolidation; 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.

3.6.1 Footing Placement

Concrete for footings may be placed in excavations without formg upon
inspection and approval by the Contracting Officer. Excavation width shall
be a minimum of 4 inches greater than indicated.

3.6.2 Vibration

ACI 301 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
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straightedge. Operate internal vibrators with vibratory element submerged
in the concrete, with a minimum frequency of not less than 6000 impulses
per minute when submerged. Do not use vibrators to transport the concrete
in the forms. Insert and withdraw vibrators approximately 18 inches apart.
Penetrate the previously placed 1lift with the vibrator when more than one
lift is required. Place concrete in 18 inch maximum vertical lifts.
External vibrators shall be used on the exterior surface of the forms when
internal vibrators do not provide adequate consolidation of the concrete.

3.6.3 Application of Epoxy Bonding Compound

Apply a thin coat of compound to dry, clean surfaces. Scrub compound into
the surface with a stiff-bristle brush. Place concrete while compound is
stringy. Do not permit compound to harden prior to concrete placement.
Follow manufacturer's instructions regarding safety and health precautions
when working with epoxy resins.

3.6.4 Pumping

ACI 304R and ACI 304.2R. Pumping shall not result in separation or loss of
materials nor cause interruptions sufficient to permit loss of plasticity
between successive increments. Loss of slump in pumping equipment shall not
exceed 2 inches. Concrete shall not be conveyed through pipe made of
aluminum or aluminum alloy. Rapid changes in pipe sizes shall be avoided.
Maximum size of course aggregate shall be limited to 33 percent of the
diameter of the pipe. Maximum size of well rounded aggregate shall be
limited to 40 percent of the pipe diameter. Samples for testing shall be
taken at both the point of delivery to the pump and at the discharge end.

3.6.5 Cold Weather

ACI 306.1. Do not allow concrete temperature to decrease below 50 degrees F
Obtain approval prior to placing concrete when the ambient temperature is
below 40 degrees F or when concrete is likely to be subjected to freezing
temperatures within 24 hours. Cover concrete and provide sufficient heat to
maintain 50 degrees F minimum adjacent to both the formwork and the
structure while curing. Limit the rate of cooling to 5 degrees F in any 1
hour and 50 degrees F per 24 hours after heat application.

3.6.6 Hot Weather

ACI 305R. Maintain required concrete temperature using Figure 2.1.5 in

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

3.7 CRACK, JOINT, AND SPALL REPAIRS

Repairs to existing pavement cracks, joints, and spalls are shown for two
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different conditions: original conditions; and joints where the pavement,
cracks, or joints are in in a separated condition. Each condition and the
appropriate corrective action is described below.

3.7.1 Cracks - Pavement Not Separated

For pavement cracks where the pavement sections are not separated (i.e.,
cracks less than 1/8 inch in width), remove sand and debris from the crack
by hydro-blasting or pneumatic tool application. Seal cracks with silicone
sealant.

3.7.2 Cracks - Pavement Separated

For pavement cracks where the pavement has separated (i.e., cracks vary
from 3/16- to 4-inches in width), remove existing joint sealant, sand, and
debris from the crack by hydro-blasting or pneumatic tool application to
one-half of the existing pavement depth. Sawcut existing crack edges to a
depth of 1 inch;remove jagged crack edges by sawcutting, then hydro-blast
crack walls to remove debris. Fill remaining portion of prepared crack with
mortar filler compound and strike-off flush with the existing pavement
surface.

3.7.3 Spalls

For existing pavement that has been damaged by spalling (i.e., small edge
pieces of concrete slabs that have become loose or de-bonded), fill the
missing concrete area with mortar filler compound and strike-off level with
the surrounding pavement.

3.7.4 Weakened Plane, Construction, And Contraction Joints - Original State

For weakened plane, construction, and contraction joints in their original,
non-separated state (i.e., joints that vary from 1/8- to 1/2- inch in
width), remove existing joint sealant, backer rod, sand, and debris by
hydro-blasting or pneumatic tool application. Install new backer rod and
silicone joint sealant in the joint as shown.

3.7.5 Weakened Plane, Construction, And Contraction Joints - Joint Separated

For pavement joints where the pavement has separated (i.e., joints vary
from 9/16- to 4- inches in width), remove existing joint sealant, backer
rod, sand, and debris from the crack by hydro-blasting or pneumatic tool
application to one-half of the existing pavement depth. Sawcut existing
crack edges to a depth of 1 inch; sawcut edges of crack to half depth to
remove jagged edges, then hydro-blast crack walls to remove debris. Fill
remaining portion of prepared crack with mortar filler compound and stick
off flush with the existing pavement surface. With minimal delay to
minimize mortar filler set and to avoid spalling, sawcut a new joint to a
depth of 2 inches and a width of 1/4 inch with a soft-cut saw. Install new
backer rod and new silicone joint sealant in the newly manufactured joint.

3.7.6 Expansion Joints - Original State

For existing expansion joints in their original (non-separated)condition
(i.e., joints vary from 1/2- to 3/4- inch in width), remove existing joint
sealer, backer rods, sand, and debris from the joint by hydro-blasting or
pneumatic tool application to full pavement depth. Install new expansion
joint filler material, backer rod, and cap with a minimum thickness of
silicone joint sealant in the joint.
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7.7 Expansion Joints - Pavement Separated

For pavement expansion joints where the pavement has separated (i.e.,
joints vary from 13/16- to 4- inches in width), remove existing joint
sealant, backer rod, sand, and debris from the joint by hydro-blasting or
pneumatic tool application to full pavement depth. Sawcut existing joints
to a depth of 1 inch; sawcut edges of joint to half slab depth to remove
jagged edges, then hydro-blast joint walls to remove debris. Place new
expansion joint filler material in the center of the newly prepared joint.
Fill remaining joint spaces with mortar filler compound and leave
approximately 1/2 inch of space at the top of the expansion joint filler
material for installation of backer rod and silicone joint sealer. Install
approximately 1/4 inch of new silicone joint sealant on top of the newly
manufactured joint.

.8 SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PAVEMENT FINISHES

.8.1 Defects

Repair formed surfaces by removing minor honeycombs, pits greater than 1
square inch surface area or 0.25 inchmaximum 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 shall not vary more than the
allowable tolerances of ACI 347R. Exposed surfaces shall be uniform in
appearance and finished to a smooth form finish unless otherwise specified.

.8.2 Not Against Forms (Top of Walls)

Surfaces not otherwise specified shall be finished with wood floats to even
surfaces. Finish shall match adjacent finishes.

.8.3 Formed Surfaces

.8.3.1 Tolerances

ACI 117 and as indicated.

.8.3.2 As-Cast Rough Form

Provide for surfaces not exposed to public view. Patch this holes and
defects and level abrupt irregularities. Remove or rub off fins and other
projections exceeding 0.25 inch in height.

.9 FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION

ACI 302.1R, unless otherwise specified. Slope slabs uniformly to drains
where drains are provided. Where straightedge measurements are specified,
Contractor shall provide straightedge.

.9.1 Finish

Place, consolidate, and immediately strike off concrete to obtain proper
contour, grade, and elevation before bleedwater appears Permit concrete to
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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.

3.9.1.1 Floated

Use for exterior slabs where not otherwise specified. After the concrete
has been placed, consolidated, struck off, and leveled, do not work the
concrete further, until ready for floating. Whether floating with a wood,
magnesium, or composite hand float, with a bladed power trowel equipped
with float shoes, or with a powered disc, float shall begin when the
surface has stiffened sufficiently to permit the operation. During or after
the first floating, surface shall be checked with a 10 foot straightedge
applied at no less than two different angles, one of which is perpendicular
to the direction of strike off. High spots shall be cut down and low spots
filled during this procedure to produce a surface level within 1/4 inch in
10 feet.

3.9.1.2 Steel Troweled

Use for slabs intended as walking surfaces. First, provide a floated
finish. The finish shall next be power troweled two times, and finally hand
troweled. The first troweling after floating shall produce a smooth surface
which is relatively free of defects but which may still show some trowel
marks. Additional trowelings shall be done by hand after the surface has
hardened sufficiently. The final troweling shall be done when a ringing
sound is produced as the trowel is moved over the surface. The surface
shall be thoroughly consolidated by the hand troweling operations. The
finished surface shall be essentially free of trowel marks and uniform in
texture and appearance. The finished surface shall produce a surface level
to within 1/4 inch in 10 feet. On surfaces intended to support floor
coverings, any defects of sufficient magnitude to show through the floor
covering shall be removed by grinding.

3.9.1.3 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.

3.9.1.4 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 or a burlap drag at the Contractor's option.
Lay belt flat on the concrete surface and advance with a sawing motion;
continue until a uniform but gritty nonslip surface is obtained OR drag a
strip of clean, wet burlap from 3 to 10 feet wide and 2 feet longer than
the pavement width across the slab. Produce a fine, granular, sandy
textured surface without disfiguring marks. Round edges and joints with an
edger having a radius of 1/8 inch.
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9.2 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.

.9.3 Pits and Trenches

Place bottoms and walls monolithically.

.9.4 Curbs and Gutters

Provide contraction joints spaced every 10 feet maximum unless otherwise
indicated. Cut contraction joints 3/4 inch deep with a jointing tool after
the surface has been finished. Provide expansion joints 1/2 inch thick and
spaced every 100 feet maximum unless otherwise indicated. Perform pavement
finish.

.10 CURING AND PROTECTION

ACI 301 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 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.

.10.1 Moist Curing

Remove water without erosion or damage to the structure.

.10.1.1 Ponding or Immersion

Continually immerse the concrete throughout the curing period. Water shall
not be more than 20 degrees F less than the temperature of the concrete.
For temperatures between 40 and 50 degrees F, increase the curing period by
50 percent.

.10.1.2 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.

.10.1.3 Pervious Sheeting

Completely cover surface and edges of the concrete with two thicknesses of
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wet sheeting. Overlap sheeting 6 inches over adjacent sheeting. Sheeting
shall be at least as long as the width of the surface to be cured. During
application, do not drag the sheeting over the finished concrete nor over
sheeting already placed. Wet sheeting thoroughly and keep continuously wet
throughout the curing period.

3.10.1.4 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
down with impervious sheeting; overlap and continuously tape sheeting
joints; and introduce sufficient water to soak the entire surface prior to
completely enclosing.

3.10.2 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 305R indicates that hot weather conditions will cause an
evaporation rate exceeding 0.2 pound of water per square foot per hour.

3.10.2.1 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 shall be 200 square feet maximum per gallon of undiluted compound
unless otherwise recommended by the manufacturer's written instructions.
The compound shall form a uniform, continuous, coherent film that will 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.

3.10.2.2 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.

3.10.3 Curing Periods

ACI 301 except 10 days for retaining walls and pavement, 21 days for
concrete that will be in full-time or intermittent contact with brackish
water or 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
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and methods of curing shall be subject to approval by the Contracting
Officer.

3.11 FIELD QUALITY CONTROL
3.11.1 Sampling

ASTM C 172. Collect samples of fresh concrete to perform tests specified.
ASTM C 31/C 31M for making test specimens.

3.11.2 Testing
3.11.2.1 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.

3.11.2.2 Temperature Tests

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

3.11.2.3 Compressive Strength Tests

ASTM C 39. Make five test cylinders for each set of tests in accordance
with ASTM C 31/C 31M. Precautions shall be taken 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. Samples for
strength tests of each mix design of concrete placed each day shall be
taken not less than once a day, nor less than once for each 100 cubic yards
of concrete, nor less than once for each 5000 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 shall 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 500 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 shall be
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. Locations represented by erratic core strengths shall be retested.
Remove concrete not meeting strength criteria and provide new acceptable
concrete. Repair core holes with nonshrink grout. Match color and finish of
adjacent concrete.

3.11.2.4 Flexural Strength Tests
ASTM C 39. Make seven test beams for each set of tests in accordance with
ASTM C 31/C 31M. Precautions shall be taken to prevent evaporation and loss

of water from the specimen. Test two beams at 7 days, two beams at 14 days,
two beams at 28 days, and hold one beam in reserve. Samples for flexural
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strength tests of each mix design of concrete placed each day shall be
taken not less than once a day, nor less than once for each 100 cubic yards
of concrete placed. For the entire project, take no less than seven sets of
samples and perform strength tests for each mix design of concrete placed.
Each flexural strength test result shall be the average of two beams from
the same concrete sample tested at 28 days. If the average of any three
consecutive flexural strength test results is less than R or if any
flexural strength test result falls below R by more than 25 psi, take a
minimum of three ASTM C 42/C 42M core samples from the in-place work
represented by the low test beam results and test. Concrete represented by
core test shall be considered structurally adequate if the average of three
cores 1s equal to at least 85 percent of R and if no single core is less
than 75 percent of R. Locations represented by erratic core fleural
strengths shall be retested. Remove concrete not meeting flexural strength
criteria and provide new acceptable concrete. Repair core holesg with
nonshrink grout. Match finish of adjacent concrete.

3.11.2.5 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 WASTE MANAGEMENT
As specified in the Waste Management Plan and as follows.

3.12.1 Mixing Equipment
Before concrete pours, designate Company-owned site meeting environmental
standards or on-site area to be paved later in project for cleaning out
concrete mixing trucks.

3.12.2 Hardened, Cured Waste Concrete

Hardened, cured waste concrete shall be used as aggregate in concrete mix
if approved by Contracting Officer.

3.12.3 Reinforcing Steel
Collect reinforcing steel and place in designated area for recycling.
3.12.4 Other Waste
Identify concrete manufacturer's or supplier's policy for collection or
return of construction waste, unused material, deconstruction waste, and/or

packaging material. Return excess cement to supplier.

-- End of Section --
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METAL: MISCELLANEOUS AND FABRICATIONS
05/10

PART 1 GENERAL

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

basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 180 (2000) Corrugated Sheet Steel Beams for
Highway Guardrail

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSTI)

ANSTI Al10.3 (1995) Operations -- Safety Requirements
for Powder Actuated Fastening Systems

ANSTI B18.2.1 (1996; Errata 2003) Square and Hex Bolts
and Screws Inch Series

ANSTI B18.6.2 (1972; R 1993) Slotted Head Cap Screws,
Square Head Set Screws, and Slotted

Headless Set Screws

ANSI B18.6.3 (1998) Machine Screws and Machine Screw
Nuts

AMERICAN WELDING SOCIETY (AWS)
AWS D1.1/D1.1M (2006) Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.2 (1987; R 2005) Square and Hex Nuts
ASME B18.21.1 (1999; R 2005) Lock Washers (Inch Series)
ASME B18.22.1 (1965; R 2003) Plain Washers

ASTM INTERNATIONAL (ASTM)

ASTM A 123/A 123M (2002) Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products

ASTM A 153/A 153M (2005) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM A 307 (2004) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM A 36/A 36M (2005) Carbon Structural Steel

SECTION 05 50 13 Page 1



NASA DFRC - REPAIR FLIGHTLINE ACCESS ROADS AND AIRCRAFT RAMPS, PHASE 1 OF 2
EDM-1706

ASTM A 47/A 47M (2004) Ferritic Malleable Iron Castings

ASTM A 500 (2003a) Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 53 (2004) Pipe, Steel, Black and Hot-Dipped,

Zinc-Coated, Welded and Seamless

ASTM A 653/A 653M (2004a) Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM A 687 (1993) High-Strength Nonheaded Steel Bolts
and Studs
ASTM A 780 (2001) Repair of Damaged and Uncoated

Areas of Hot-Dipped Galvanized Coatings

ASTM A 924 /A 924M (2004) General Requirements for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM D 1187 (1997; R 2002el) Asphalt-Base Emulsions

for Use as Protective Coatings for Metal

ASTM E 488 (1996; R 2003) Strength of Anchors in
Concrete and Masonry Elements

MASTER PAINTERS INSTITUTE (MPI)

MPI 79 (Jan 2004) Alkyd Anti-Corrosive Metal
Primer

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)
SSPC SP 6 (2000; R 2004) Commercial Blast Cleaning
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. The
following shall be submitted in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES:

SD-02 Shop Drawings

Guard posts (bollards/pipe guards); G
Embedded angles and plates, installation drawings; 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
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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 Structural Carbon Steel
ASTM A 36/A 36M.
2.1.2 Structural Tubing
ASTM A 500.
2.1.3 Steel Pipe
ASTM A 53, Type E or S, Grade B.
2.1.4 Fittings for Steel Pipe
Standard malleable iron fittings ASTM A 47/A 47M.
2.1.5 Anchor Bolts

ASTM A 307. Where exposed, shall be of the same material, color, and finish
as the metal to which applied.

2.1.5.1 Expansion Anchors

Provide expansion anchors, size and embedment as indicated. Design values
listed shall be as tested according to ASTM E 488.

a. Minimum allowable pullout value shall be as indicated.
b. Minimum allowable shear value shall be as indicated.
2.1.5.2 Bolts, Nuts, Studs and Rivets
ASME B18.2.2 and ASTM A 687 or ASTM A 307.
2.1.5.3 Powder Driven Fasteners
Follow safety provisions of ANSI Al0.3.
2.1.5.4 Screws
ANSI B18.2.1, ANSI B18.6.2, and ANSI B18.6.3.
2.1.5.5 Washers
Provide plain washers to conform to ASME B18.22.1. Provide beveled washers

for American Standard beams and channels, square or rectangular, tapered in
thickness, and smooth. Provide lock washers to conform to ASME B18.21.1.
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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 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 metallic's 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. 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.

2.3 GUARD POSTS (BOLLARDS/PIPE GUARDS)
Provide prime coated standard weight steel pipe as specified in ASTM A 53.
Anchor posts in concrete as indicated and fill solidly with concrete with
minimum compressive strength of 3000 psi.

2.4 MISCELLANEOUS PLATES AND SHAPES
Provide angles and plates, ASTM A 36/A 36M, for embedment as indicated.
Galvanize embedded items exposed to the elements according to
ASTM A 123/A 123M.

2.5 GUARDRAILS

Corrugated sheet steel beam guardrail to conform to the requiirements of
AASHTO M 180, galvanized, thickness class 10 guage. Provide galvanized nuts
and bolts as required and to conform to the requirements of ASTM A 307.
Guardrail suoports shall be treated Douglas Fir timbers.
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PART 3 EXECUTION

3

.1 GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated, according to manufacturer's
instructions. The Contractor shall verify all measurements and shall take
all field measurements necessary before fabrication. Exposed fastenings
shall be compatible materials, shall generally match in color and finish,
and shall harmonize with the material to which fastenings are applied.
Materials and parts necessary to complete each item, even though such work
is not definitely shown or specified, shall be included. Poor matching of
holes for fasteners shall be cause for rejection. Fastenings shall be
concealed where practicable. Thickness of metal and details of assembly and
supports shall provide strength and stiffness. Joints exposed to the
weather shall be formed to exclude water.

.2 WORKMANSHIP

Miscellaneous metalwork shall be well formed to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce clean
true lines and surfaces. Welding shall be continuous along the entire area
of contact except where tack welding is permitted. Exposed connections of
work in place shall not be tack welded. Exposed welds shall be ground
smooth. Exposed surfaces of work in place shall have a smooth finish, and
unless otherwise approved, exposed riveting shall be flush. Where tight
fits are required, joints shall be milled. Corner joints shall be coped or
mitered, well formed, and in true alignment. Work shall be accurately set
to established lines and elevations and securely fastened in place.
Installation shall be in accordance with manufacturer's installation
instructions and approved drawings, cuts, and details.

.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.

.4 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.

.5 FINISHES

.5.1 Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat
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.
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.5.2 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.

.5.3 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.

.6 INSTALLATION OF GUARD POSTS (BOLLARDS/PIPE GUARDS)

Pipe guards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with concrete
having a compressive strength of 3000 psi.

.7 STEEL GUARDRATIL

Install to wooden timbers with bolts and nuts, as indicated.

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

EXCAVATION AND FILL
04/06

PART 1 GENERAL

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

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C600 (2005) Installation of Ductile-Iron Water
Mains and Their Appurtenances

AMERICAN NATIONAL STANDARDS INSTITUTE (ANST)
ANSI Z535.1 (2006) Standard for Safety Color Code
ASTM INTERNATIONAL (ASTM)

ASTM C 136 (2006) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

ASTM D 1140 (2000; R 2006) Amount of Material in Soils
Finer than the No. 200 (75-micrometer)
Sieve

ASTM D 1556 (2007) Density and Unit Weight of Soil in

Place by the Sand-Cone Method

ASTM D 1557 (2009) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-1bf/
ft3) (2700 kN-m/m3)

ASTM D 2216 (2005) Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass

ASTM D 2321 (2005) Underground Installation of
Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

ASTM D 2487 (2000) Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 2922 (2005) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (2005) Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (2005) Ligquid Limit, Plastic Limit, and
Plasticity Index of Soils
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ASTM D 4829 (2003) Expansion Index of Soils
U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Change 1-2010; Change 3-2010;
Errata 1-2010) Safety and Health
Requirements Manual

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 530/F-93/004 (1993; Rev O; Updates I, II, IIA, IIB, and
ITI) Test Methods for Evaluating Solid
Waste (Vol IA, IB, IC, and II) (SW-846)

EPA 600/4-79/020 (1983) Methods for Chemical Analysis of
Water and Wastes

1.2 DEFINITIONS
1.2.1 Capillary Water Barrier

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

1.2.2 Degree of Compaction

Degree of compaction is expressed as a percentage of the maximum density
obtained by the test procedure presented in ASTM D 1557, for general soil
types, abbreviated as percent laboratory maximum density.

1.2.3 Hard Materials

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

1.2.4 Rock

Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which
can be removed without systematic drilling and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-mounted
pneumatic hole punchers or rock breakers; also large boulders, buried
masonry, or concrete other than pavement exceeding 1/2 cubic yard in
volume. Removal of hard material will not be considered rock excavation
because of intermittent drilling and blasting that is performed merely to
increase production.

1.2.5 Pile Supported Structure

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

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
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1.

1.

1.

submittals not having a "G" designation are for Contractor Quality Control
approval. The following shall be submitted in accordance with Section
01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Shoring and Sheeting Plan G
Dewatering work plan G

Submit 15 days prior to starting work.
SD-06 Test Reports

Borrow Site Testing; G
Fill and backfill test
Density tests

Moisture Content Tests

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

4 DELIVERY, STORAGE, AND HANDLING
Perform in a manner to prevent contamination or segregation of materials.
5 CRITERIA FOR BIDDING
Base bids on the following criteria:
a. Surface elevations are as indicated.

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

c. Ground water will not be encountered.
d. Hard materials and rock will not be encountered.

e. Borrow material in the quantities required is available on the
project site at the location indicated.

f. Blasting will not be permitted. Remove material in an approved
manner.

6 REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for TPH,
BTEX and full TCLP including ignitability, corrosivity and reactivity.
Backfill shall contain less than 100 parts per million (ppm) of total
petroleum hydrocarbons (TPH) and less than 10 ppm of the sum of Benzene,
Toluene, Ethyl Benzene, and Xylene (BTEX) and shall not fail the TCLP test.
TPH concentrations shall be determined by using EPA 600/4-79/020 Method
418.1. BTEX concentrations shall be determined by using EPA 530/F-93/004
Method 5030/8020. TCLP shall be performed in accordance with

EPA 530/F-93/004 Method 1311. Provide Borrow Site Testing for TPH, BTEX and
TCLP from a composite sample of material from the borrow site, with at
least one test from each borrow site. Material shall not be brought on site
until tests have been approved by the Contracting Officer.
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1.7 QUALITY ASSURANCE

1.7.1 Shoring and Sheeting Plan
Submit drawings and calculations, certified by a registered professional
engineer, describing the methods for shoring and sheeting of excavations.
Drawings shall include material sizes and types, arrangement of members,
and the sequence and method of installation and removal. Calculations shall
include data and references used.

1.7.2 Dewatering Work Plan
Submit procedures for accomplishing dewatering work.

1.7.3 Utilities

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

PART 2 PRODUCTS

2

2

.1 SOIL MATERIALS

1.1 Satisfactory Materials

Any materials classified by ASTM D 2487 as GW, GP, GM, GP-GM, GW-GM, GC,
GP-GC, GM-GC, SW, SP, SM, SW-SM, SC, SW-SC free of debris, roots, wood,
scrap material, vegetation, refuse, soft unsound particles, and
deleterious, or objectionable materials. Unless specified otherwise, the
maximum particle diameter shall be one-half the 1lift thickness at the
intended location.

1.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials. Unsatisfactory materials also include man-made fills, trash,
refuse, or backfills from previous construction. Unsatisfactory material
also includes material classified as satisfactory which contains root and
other organic matter, frozen material, and stones larger than 3 inches.
The Contracting Officer shall be notified of any contaminated materials.

.1.3 Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW,
GP, SW, and SP. Cohesive materials include materials classified as GC, SC,
ML, CL, MH, and CH. Materials classified as GM, GP-GM, GW-GM, SW-SM, SP-SM,
and SM shall be identified as cohesionless only when the fines are
nonplastic (plasticity index equals zero). Materials classified as GM and
SM will be identified as cohesive only when the fines have a plasticity
index greater than zero.
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.1.4 Expansive Soils

Soils that have an expansion index (EI) equal to or greater than 20 when
tested in accordance with ASTM D 4829.

.1.5 Common Fill

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

.1.6 Backfill and Fill Material

ASTM D 2487, classification GW, GP, GM, SW, SP, SM, with a maximum
ASTM D 4318 liquid limit of 35, maximum ASTM D 4318 plasticity index of 12,
and a maximum of 25 percent by weight passing ASTM D 1140, No. 200 sieve.

.2 UTILITY BEDDING MATERIAL

Except as specified otherwise in the individual piping section, provide
bedding for buried piping in accordance with AWWA Ce600, Type 4, except as
specified herein. Backfill to top of pipe shall be compacted to 95 percent
of ASTM D 1557 maximum density. Plastic piping shall have bedding to 12
inches above top of pipe. Provide ASTM D 2321 materials as follows:

a. Class I: Angular, 0.25 to 1.5 inches, graded stone, including a
number of fill materials that have regional significance such as
coral, slag, cinders, crushed stone, and crushed shells.

b. Class II: Coarse sands and gravels with maximum particle size of
1.5 inches, including various graded sands and gravels containing
small percentages of fines, generally granular and noncohesive,
either wet or dry. Soil Types GW, GP, SW, and SP are included in
this class as specified in ASTM D 2487.

2.1 Sand

Clean, coarse-grained sand classified as SW or SP by ASTM D 2487 for
bedding and backfill as indicated.

.2.2 Gravel

Clean, coarsely graded natural gravel, crushed stone or a combination
thereof having a classification of GW or GP in accordance with ASTM D 2487
for bedding and backfill as indicated. Maximum particle size shall not
exceed 3 inches.

.3 BORROW

Obtain borrow materials required in excess of those furnished from
excavations from sources outside of Government property. Dispose of
materials from clearing and grubbing operations off Government property.

.4 BURIED WARNING AND IDENTIFICATION TAPE

Polyethylene plastic or metallic core or metallic-faced, acid- and
alkali-resistant, polyethylene plastic warning tape manufactured
specifically for warning and identification of buried utility lines.
Provide tape on rolls, 6 inch minimum width, color coded as specified below
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for the intended utility with warning and identification imprinted in bold
black letters continuously over the entire tape length. Warning and
identification to read, "CAUTION, BURIED (intended service) LINE BELOW" or
similar wording. Color and printing shall be permanent, unaffected by
moisture or soiland shall conform to ANSI Z535.1 with the following color
code assignments used by organizations such as APWA and NEMA:

Warning Tape Color Codes

Red: Electric Power & Lighting Circuits
Yellow: Gas, 0Oil, Steam or Gaseous Materials
Orange: Telephone, Signal Lines, Fiber
Optic and Data Communications/Signal
Lines
Blue: Potable Water Systems
Purple: Reclaimed Water Systems
Green: Sanitary Sewer and Drain Systems
Gray: Compressed Air

2.4.1 Warning Tape for Metallic Piping

Acid and alkali-resistant polyethylene plastic tape conforming to the
width, color, and printing requirements specified above. Minimum thickness
of tape shall be 0.003 inch. Tape shall have a minimum strength of 1500 psi
lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation.

2.4.2 Detectable Warning Tape for Non-Metallic Piping

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

2.5 DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a
minimum of 12 AWG.

PART 3 EXECUTION

3.1 PROTECTION

3.1.1 Shoring and Sheeting
Provide shoring, bracing, sheeting where indicated. In addition to Section
25 A and B of EM 385-1-1 and other requirements set forth in this contract,

include provisions in the shoring and sheeting plan that will accomplish
the following:

a. Prevent undermining of pavements, foundations and slabs.
b. Prevent slippage or movement in banks or slopes adjacent to the
excavation.

c. Allow for the abandonment of shoring and sheeting materials in
place in critical areas as the work is completed. In these areas,
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backfill the excavation to the elevation indicated and remove the
remaining exposed portion of the shoring before completing the
backfill.

3.1.2 Drainage and Dewatering

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

.1.2.1 Drainage

So that construction operations progress successfully, completely drain
construction gite during periods of construction to keep soil materials
sufficiently dry. The Contractor shall establish/construct storm drainage
features (ponds/basins) at the earliest stages of site development, and
throughout construction. Grade the construction area to provide positive
surface water runoff away from the construction activity and/or provide
temporary ditches, dikes, swales, and other drainage features and equipment
as required to maintain dry soils, prevent erosion and undermining of
foundations. When unsuitable working platforms for equipment operation and
unsuitable soil support for subsequent construction features develop,
remove unsuitable material and provide new soil material as specified
herein. It is the responsibility of the Contractor to assess the soil and
ground water conditions presented by the plans and specifications and to
employ necessary measures to permit construction to proceed. Excavated
slopes and backfill surfaces shall be protected to prevent erosion and
sloughing. Excavation shall be performed so that the site, the area
immediately surrounding the site, and the area affecting operations at the
site shall be continually and effectively drained.

.1.2.2 Dewatering

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

.1.3 Underground Utilities

Location of the existing utilities indicated is approximate. The Contractor
shall physically verify the location and elevation of the existing
utilities indicated prior to starting construction. The Contractor shall
scan the construction site with electromagnetic and sonic equipment and
mark the surface of the ground where existing underground utilities are
discovered.

.1.4 Machinery and Equipment

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

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

3.2.2 Unsuitable Material

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

3.3 EXCAVATION

Excavate to contours, elevation, and dimensions indicated. Reuse excavated
materials that meet the specified requirements for the material type
required at the intended location. Keep excavations free from water.
Excavate soil disturbed or weakened by Contractor's operations, soils
softened or made unsuitable for subsequent construction due to exposure to
weather. Excavations below indicated depths will not be permitted except to
remove unsatisfactory material. Unsatisfactory material encountered below
the grades shown shall be removed as directed. Refill with backfill and
fill material and compact to 95 percent of ASTM D 1557 maximum density.
Unless specified otherwise, refill excavations cut below indicated depth
with backfill and fill material and compact to 95 percent of ASTM D 1557
maximum density. Satisfactory material removed below the depths indicated,
without specific direction of the Contracting Officer, shall be replaced
with satisfactory materials to the indicated excavation grade; except as
specified for spread footings. Determination of elevations and measurements
of approved overdepth excavation of unsatisfactory material below grades
indicated shall be done under the direction of the Contracting Officer.

3.3.1 Structures With Spread Footings

Ensure that footing subgrades have been inspected and approved by the
Contracting Officer prior to concrete placement. Fill over excavations with
concrete during foundation placement.

3.3.2 Pipe Trenches

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

3.3.3 Excavated Materials

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

Unsatisfactory material in surfaces to receive fill or in excavated areas
shall be removed and replaced with satisfactory materials as directed by
the Contracting Officer. The surface shall be scarified to a depth of 6
inches before the fill is started. Sloped surfaces steeper than 1 vertical
to 4 horizontal shall be plowed, stepped, benched, or broken up so that the
fill material will bond with the existing material. When subgrades are less
than the specified density, the ground surface shall be broken up to a
minimum depth of 6 inches, pulverized, and compacted to the specified
density. When the subgrade is part fill and part excavation or natural
ground, the excavated or natural ground portion shall be scarified to a
depth of 12 inches and compacted as specified for the adjacent fill.
Material shall not be placed on surfaces that are muddy, frozen, or contain
frost. Compaction shall be accomplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, or other approved egquipment
well suited to the soil being compacted. Material shall be moistened or
aerated as necessary to provide the moisture content that will readily
facilitate obtaining the specified compaction with the equipment used.
Minimum subgrade density shall be as specified herein.

.5 FILLING AND BACKFILLING

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

.5.1 Common Fill Placement

Provide for general site. Place in 6 inch lifts. Compact areas not
accessible to rollers or compactors with mechanical hand tampers. Aerate
material excessively moistened by rain to a satisfactory moisture content.
Finish to a smooth surface by blading, rolling with a smooth roller, or
both.

.5.2 Backfill and Fill Material Placement

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

.5.3 Backfill and Fill Material Placement Over Pipes and at Walls

Backfilling shall not begin until construction below finish grade has been
approved, underground utilities systems have been inspected, tested and
approved, forms removed, and the excavation cleaned of trash and debris.
Backfill shall be brought to indicated finish grade. Where pipe is coated
or wrapped for protection against corrosion, the backfill material up to an
elevation 2 feet above sewer lines and 1 foot above other utility lines
shall be free from stones larger than 1 inch in any dimension. Heavy
equipment for spreading and compacting backfill shall not be operated
closer to foundation or retaining walls than a distance equal to the height
of backfill above the top of footing; the area remaining shall be compacted
in layers not more than 4 inches in compacted thickness with power-driven
hand tampers suitable for the material being compacted. Backfill shall be
placed carefully around pipes to avoid damage to coatings or wrappings.
Backfill shall not be placed against foundation walls prior to 7 days after
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completion of the walls. As far as practicable, backfill shall be brought
up evenly on each side of the wall and sloped to drain away from the wall.

3.5.4 Trench Backfilling

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

3.6 BORROW

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

3.7 BURIED WARNING AND IDENTIFICATION TAPE

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

3.8 BURIED DETECTION WIRE

Bury detection wire directly above non-metallic piping at a distance not to
exceed 12 inches above the top of pipe. The wire shall extend continuously
and unbroken, from manhole to manhole. The ends of the wire shall terminate
inside the manholes at each end of the pipe, with a minimum of 3 feet of

wire, coiled, remaining accessible in each manhole. The wire shall remain
insulated over it's entire length. The wire shall enter manholes between

the top of the corbel and the frame, and extend up through the chimney seal
between the frame and the chimney seal. For force mains, the wire shall
terminate in the wvalve pit at the pump station end of the pipe.

3.9 COMPACTION
Determine in-place density of existing subgrade; if required density
exists, no compaction of existing subgrade will be required. Density
requirements specified herein are for cohesionless materials. When cohesive
materials are encountered or used, density requirements may be reduced by 5
percent.

3.9.1 General Site
Compact underneath areas designated for vegetation and areas outside the 5
foot line of the paved area or structure to 85 percent of ASTM D 1557.
Compact expansive materials to not less than 85 percent nor more than 90
percent.

3.9.2 Structures, Spread Footings, and Concrete Slabs

Compact top 12 inches of subgrades to 95 percent of ASTM D 1557. Compact
fill and backfill material to 95 percent of ASTM D 1557.

3.9.3 Adjacent Area

Compact areas within 5 feet of structures to 90 percent of ASTM D 1557.
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3.

9.4 Paved Areas

Compact top 12 inches of subgrades to 95 percent of ASTM D 1557. Compact
fill and backfill materials to 95 percent of ASTM D 1557.

.10 FINISH OPERATIONS

.10.1 Grading

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

.11 DISPOSITION OF SURPLUS MATERIAL

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

.12 FIELD QUALITY CONTROL

.12.1 Sampling

Take the number and size of samples required to perform the following tests.

.12.2 Testing

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

.12.2.1 Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C 136 for
conformance to ASTM D 2487 gradation limits; ASTM D 1140 for material finer
than the No. 200 sieve; ASTM D 4318 for liquid limit and for plastic limit;
ASTM D 1557 for moisture density relations, as applicable.

.12.2.2 Density Tests

Test density in accordance with ASTM D 1556, or ASTM D 2922 and ASTM D 3017.
When ASTM D 2922 and ASTM D 3017 density tests are used, verify density
test results by performing an ASTM D 1556 density test at a location
already ASTM D 2922 and ASTM D 3017 tested as specified herein. Perform an
ASTM D 1556 density test at the start of the job, and for every 10

ASTM D 2922 and ASTM D 3017 density tests thereafter. Test each 1lift at
randomly selected locations every 2000 square feet of existing grade in
fills for structures and concrete slabs, and every 2500 square feet for
other fill areas and every 2000 square feet of subgrade in cut. Include
density test results in daily report.

a. Bedding and backfill in trenches: One test per 50 linear feet in
each 1lift.

.12.2.3 Moisture Content Tests

In the stockpile, excavation or borrow areas, a minimum of two tests per
day per type of material or source of materials being placed is required
during stable weather conditions. During unstable weather, tests shall be
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made ag dictated by local conditions and approved moisture content shall be
tested in accordance with ASTM D 2216. Include moisture content test

results in daily report.

-- End of Section --
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SECTION 32 01 17.16

SEALING OF CRACKS IN BITUMINOUS PAVEMENTS
08/08

PART 1 GENERAL

1.

1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM C 509 (2006) Elastomeric Cellular Preformed
Gasket and Sealing Material

ASTM D 6690 (2007) Standard Specification for Joint
and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

ASTM D 789 (2007) Determination of Relative Viscosity
and Moisture Content of Polyamide (PA)

.2 SYSTEM DESCRIPTION

Machines, tools, and equipment used in the performance of the work required
by this section shall be approved before the work is started and shall be
maintained in satisfactory condition at all times.

2.1 Routing Equipment

Provide routing equipment which is a self-powered machine operating a power
driven tool or bit specifically designed for routing bituminous pavements.
The bit shall rotate about a vertical axis at sufficient speed to cut a
smooth vertical-walled reservoir in the pavement surface and shall maintain
accurate cutting without damaging the sides or top edges of the reservoir.
Provide a router capable of following the trace of the crack without
deviation. The use of rotary impact routing devices will not be permitted
for cleaning cracks.

2.2 Concrete Saw

Provide a self-propelled power saw with small diameter ( 6 inches or less)
water-cooled diamond or abrasive saw blades for cutting cracks to the
depths and widths specified and for removing filler that is embedded in the
cracks or adhered to the crack faces. The diameter of the saw blade shall
be small enough to allow the saw to closely follow the trace of the crack.

.2.3 Sandblasting Equipment

Include in the sandblasting equipment an air compressor, hose, and
long-wearing venturi-type nozzle of proper size, shape and opening. The
maximum nozzle opening shall not exceed 1/4 inch. The air compressor shall
be portable; and shall be capable of furnishing not less than 150 cfm and
maintaining a line pressure of not less than 90 psi at the nozzle while in
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use. Demonstrate compressor capability under job conditions before
approval. The compressor shall be equipped with traps that will maintain
the compressed air free of o0il and water. The nozzle shall have an
adjustable guide that will hold the nozzle aligned with the crack about 1
inch above the pavement surface. Adjust the height, angle of inclination
and the size of the nozzle as necessary to secure satisfactory results.

1.2.4 Waterblasting Equipment

Include with the waterblasting equipment a trailer-mounted water tank,
pumps, high-pressure hose, wand with safety release cutoff control, nozzle,
and auxiliary water resupply equipment. The water tank and auxiliary
resupply equipment shall be of sufficient capacity to permit continuous
operations. The hose, wand, and nozzle shall be capable of cleaning the
crack faces and the pavement surface on both sides of the crack for a width
of at least 1/2 inch. A pressure gauge mounted at the pump shall show at
all times the pressure inpsi at which the equipment is operating.

1.2.5 Hand Tools

Hand tools may be used, when approved, for removing defective sealant from
cracks and repairing or cleaning the crack faces.

1.2.6 Crack Sealing Equipment

Provide unit applicators, used for heating and installing the hot-poured
crack sealant materials, that are mobile and equipped with a double-boiler,
agitator-type kettle with an oil medium in the outer space for heat
transfer; a direct-connected pressure-type extruding device with a nozzle
shaped for inserting in the crack to be filled; positive temperature
devices for controlling the temperature of the transfer oil and sealant;
and a recording type thermometer for indicating the temperature of the
sealant. Allow the sealant to circulate through the delivery hose and
return to the inner kettle when not in use, due to the applicator unit
design.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-03 Product Data
Installation of Sealant
Manufacturer's instructions 10 days prior to the use of the
material on the project. Installation of the material will not be
allowed until the instructions are received.
SD-06 Test Reports
Test Requirements
Reports of all tests. Perform testing of the materials in an
approved, independent laboratory; submit certified copies of the

test reports for approval 21 days prior to the use of the
materials at the job site. Samples will be retained by the

SECTION 32 01 17.16 Page 2



NASA DFRC - REPAIR FLIGHTLINE ACCESS ROADS AND AIRCRAFT RAMPS, PHASE 1 OF 2
EDM-1706

Government for possible future testing, should the materials
appear defective during or after application.

1.4 QUALITY ASSURANCE

Test the crack sealant and backup material, when required, for conformance
with the referenced applicable material specification. Furnish samples of
materials, in sufficient quantity to be tested upon request. Conformance
with the test requirements of the laboratory tests specified will not
constitute final acceptance of the materials. Final acceptance will be
based on the performance of the in-place materials.

1.5 DELIVERY, STORAGE, AND HANDLING
Inspect materials delivered to the job site for defects; unload, and store
them with a minimum of handling to avoid damage. Provide storage facilities
at the job site to protect materials from weather and to maintain them at
the temperatures recommended by the manufacturer.

1.6 ENVIRONMENTAL REQUIREMENTS
The ambient air temperature and the pavement temperature within the joint
wall shall be a minimum of 50 degrees F and rising at the time of
application of the materials. Do not apply sealant if moisture is observed
in the crack.

PART 2 PRODUCTS

2.1 SEALANTS
Provide sealants conforming to ASTM D 6690, Type II or ASTM D 6690, Type I.

2.2 BACKUP MATERIALS
Provide backup material that is a compressible, nonshrinking, nonstaining,
nonabsorptive material and nonreactive with the crack sealant. The melting
point of the backing material shall be at least 5 degrees F greater than
the maximum pouring temperature of the sealant being used, when tested in
accordance with ASTM D 789. The material shall have a water absorption of
not more than 5 percent by weight when tested in accordance with ASTM C 509.
The backup material shall be 25 percent (plus or minus 5 percent) larger in
diameter than the nominal width of the crack.

PART 3 EXECUTION

3.1 PREPARATION OF CRACKS
Immediately before the installation of the crack sealant, thoroughly clean
the cracks to remove oxidized pavement, loose aggregate and foreign debris.
The preparation shall be as follows:

3.1.1 Cracks

3.1.1.1 Hairline Cracks

Cracks that are less than 1/4 inch wide do not need to be sealed.
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3.1.1.2 Small Cracks

Cracks that are 1/4 to 3/4 inch wide shall be routed to a nominal width 1/8
inch greater than the existing nominal width and to a depth not less than
3/4 inch, sandblasted or waterblasted, and cleaned using compressed air.

3.1.1.3 Medium Cracks

Cracks that are 3/4 to 2 inches wide shall be sandblasted or waterblasted
and cleaned using compressed air.

3.1.1.4 Large Cracks

Cracks that are greater than 2 inches wide shall be repaired using pothole
repailr techniques instead of sealing.

3.1.2 Existing Sealant Removal

Cut loose the in-place sealant from both crack faces and to a depth shown
on the drawings, using a concrete saw or hand tools as specified in
paragraph EQUIPMENT. Depth shall be sufficient to accommodate any backup
material that is required to maintain the depth of new sealant to be
installed. Prior to further cleaning operations, remove all old loose
sealant remaining in the crack opening by blowing with compressed air.

3.1.3 Routing

Perform routing of the cracks using a rotary router with a bit that is at
least 1/8 inch wider than the nominal width of the crack to remove all
residual old sealant (resealing), oxidized pavement and any loose aggregate
in the crack wall.

3.1.4 Sawing

Perform sawing of the cracks using a power-driving concrete saw as
specified in paragraph EQUIPMENT. Stiffen the blade as necessary with
suitable dummy (or used) blades or washers. Immediately following the
sawing operation, clean the crack opening using a water jet to remove all
saw cuttings and debris.

3.1.5 Sandblasting or Waterblasting

Sandblast or waterblast clean the crack faces and the pavement surfaces
extending a minimum of 1/2 inch from the crack edges. Use a multiple-pass
technique until the surfaces are free of dust, dirt, old sealant residue,
or foreign debris that might prevent the sealant material from bonding to
the asphalt pavement. After final cleaning and immediately prior to
sealing, blow out the cracks with compressed air and leave them completely
free of debris and water. Ensure that sandblasting or waterblasting does
not damage the pavement.

3.1.6 Backup Material
Use backup material on all cracks that have a depth greater than 3/4 inch.
Insert the backup material into the lower portion of the crack as shown on

the drawings. Ensure that the backup material is placed at the specified
depth and is not stretched or twisted during installation.
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3.1.7 Rate of Progress of Crack Preparation

Limit the stages of crack preparation, which include routing, sandblasting
of the crack faces, air pressure cleaning and placing of the backup
material, to only that linear footage that can be sealed during the same
day.

3.2 PREPARATION OF SEALANT

Do not heat hot-poured sealants in excess of the safe heating temperature
recommended by the manufacturer, as shown on the sealant containers.
Withdraw and waste sealant that has been overheated or subjected to
application temperatures for over 4 hours or that has remained in the
applicator at the end of the day's operation.

3.3 INSTALLATION OF SEALANT
3.3.1 Time of Application

Seal cracks immediately following final cleaning of the crack walls and
following the placement of the backup material (when required). Cracks that
cannot be sealed under the conditions specified, or when rain interrupts
sealing operations, shall be recleaned and allowed to dry prior to
installing the sealant.

3.3.2 Sealing the Crack

Immediately preceding, but not more than 50 feet ahead of the crack sealing
operations, perform a final cleaning with compressed air. Fill the cracks
from the bottom up to 1/8 inch below the pavement surface. Remove excess or
spilled sealant from the pavement by approved methods and discard it.
Install the sealant in a manner which prevents the formation of voids and
entrapped air. Several passes with the applicator wand may be necessary to
obtain the specified sealant depth from the pavement surface. Do not use
gravity methods or pouring pots to install the sealant material. Traffic
shall not be permitted over newly sealed pavement until authorized by the
Contracting Officer. Cracks shall be checked frequently to ensure that the
newly installed sealant is cured to a tack-free condition within 3 hours.

3.4 CRACK SEALANT INSTALLATION TEST SECTION

Prior to the cleaning and sealing of the cracks for the entire project,
construct a test section at least 200 feet long using the gpecified
materials and approved equipment, to demonstrate the proposed sealing of
all cracks of the project. Following the completion of the test section and
before any other crack is sealed, inspect the test section to determine
that the materials and installation meet the requirements specified. If
materials or installation do not meet requirements, remove the materials
and reclean and reseal the cracks at no cost to the Government. When the
test section meets the requirements, it may be incorporated into the
permanent work and paid for at the contract unit price per linear foot for
sealing items scheduled. Seal all other cracks in the manner approved for
sealing the test section.

3.5 CLEANUP

Upon completion of the project, remove unused materials from the site and
leave the pavement in a clean condition.
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3.6 QUALITY CONTROL PROVISIONS

3.6.1 Crack Cleaning
Provide quality control provisions during the crack cleaning process to
correct improper equipment and cleaning techniques that damage the
bituminous pavement in any manner. Cleaned cracks shall be approved prior
to installation of the crack sealant.

3.6.2 Crack Seal Application Equipment
Inspect the application equipment to ensure conformance to temperature
requirements and proper installation. Evidences of bubbling, improper
installing, and failing to cure or set will cause to suspend operations
until causes of the deficiencies are determined and corrected.

3.6.3 Crack Sealant

Inspect the crack sealant for proper cure and set rating, bonding to the
bituminous pavement, cohesive separation within the sealant, reversion to
liquid, and entrapped air and voids. Sealants exhibiting any of these
deficiencies, at any time prior to the final acceptance of the project,
shall be removed from the crack, wasted, and replaced as specified herein
at no additional cost to the Government.

-- End of Section --
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SECTION 32 01 19

FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS
08/08

PART 1 GENERAL

1.

1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM C 509 (2006) Elastomeric Cellular Preformed
Gasket and Sealing Material

ASTM D 5893 (2004) Cold Applied, Single Component,
Chemically Curing Silicone Joint Sealant
for Portland Cement Concrete Pavements

ASTM D 7116 (2005) Standard Specification for Joint
Sealants, Hot Applied, Jet Fuel Resistant
Types, for Portland Cement Concrete
Pavement

ASTM D 789 (2007) Determination of Relative Viscosity
and Moisture Content of Polyamide (PA)

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS SS-S-200 (Rev E; Am 2) Sealant, Joint,
Two-Component, Jet-Blast-Resistant,
Cold-Applied, for Portland Cement Concrete
Pavement

.2 SYSTEM DESCRIPTION

Machines, tools, and equipment used in the performance of the work required
by this section shall be approved before the work is started maintained in
satisfactory condition at all times.

2.1 Joint Cleaning Equipment

.2.1.1 Tractor-Mounted Routing Tool

Provide a routing tool, used for removing old sealant from the joints, of
such shape and dimensions and so mounted on the tractor that it will not
damage the sides of the joints. The tool shall be designed so that it can
be adjusted to remove the old material to varying depths as required. The
use of V-shaped tools or rotary impact routing devices will not be
permitted. Hand-operated spindle routing devices may be used to clean and
enlarge random cracks.
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1.2.1.2 Concrete Saw

Provide a self-propelled power saw, with water-cooled diamond or abrasive
saw blades, for cutting joints to the depths and widths specified or for
refacing joints or cleaning sawed joints where sandblasting does not
provide a clean joint.

1.2.1.3 Sandblasting Equipment

Include with the sandblasting equipment an air compressor, hose, and
long-wearing venturi-type nozzle of proper size, shape and opening. The
maximum nozzle opening should not exceed 1/4 inch. The air compressor
shall be portable and capable of furnishing not less than 150 cfm and
maintaining a line pressure of not less than 90 psi at the nozzle while in
use. Demonstrate compressor capability, under job conditions, before
approval. The compressor shall be equipped with traps that will maintain
the compressed air free of 0il and water. The nozzle shall have an
adjustable guide that will hold the nozzle aligned with the joint
approximately 1 inch above the pavement surface. Adjust the height, angle
of inclination and the size of the nozzle as necessary to secure
satisfactory results.

1.2.1.4 Waterblasting Equipment

Include with the waterblasting equipment a trailer-mounted water tank,
pumps, high-pressure hose, wand with safety release cutoff control, nozzle,
and auxiliary water resupply equipment. Provide water tank and auxiliary
resupply equipment of sufficient capacity to permit continuous operations.
The nozzle shall have an adjustable guide that will hold the nozzle aligned
with the joint approximately 1 inch above the pavement surface. Adjust the
height, angle of inclination and the size of the nozzle as necessary to
obtain satisfactory results. A pressure gauge mounted at the pump shall
show at all times the pressure in psi at which the equipment is operating.

1.2.1.5 Hand Tools

Hand tools may be used, when approved, for removing defective sealant from
a crack and repairing or cleaning the crack faces.

1.2.2 Sealing Equipment
1.2.2.1 Hot-Poured Sealing Equipment

The unit applicators used for heating and installing ASTM D 7116 joint
sealant materials shall be mobile and shall be equipped with a
double-boiler, agitator-type kettle with an o0il medium in the outer space
for heat transfer; a direct-connected pressure-type extruding device with a
nozzle shaped for inserting in the joint to be filled; positive temperature
devices for controlling the temperature of the transfer oil and sealant;
and a recording type thermometer for indicating the temperature of the
sealant. The applicator unit shall be designed so that the sealant will
circulate through the delivery hose and return to the inner kettle when not
in use.

1.2.2.2 Two-Component, Cold-Applied, Machine Mix Sealing Equipment
Provide equipment used for proportioning, mixing, and installing FS SS-S-200

Type M joint sealants designed to deliver two semifluid components through
hoses to a portable mixer at a preset ratio of 1 to 1 by volume using pumps
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with an accuracy of plus or minus 5 percent for the quantity of each
component. The reservoir for each component shall be equipped with
mechanical agitation devices that will maintain the components in a uniform
condition without entrapping air. Incorporate provisions to permit
thermostatically controlled indirect heating of the components, when
required. However, immediately prior to proportioning and mixing, the
temperature of either component shall not exceed 90 degrees F. Provide
screens near the top of each reservoir to remove any foreign particles or
partially polymerized material that could clog fluid lines or otherwise
cause misproportioning or improper mixing of the two components. Provide
equipment capable of thoroughly mixing the two components through a range
of application rates of 10 to 60 gallons per hour and through a range of
application pressures from 50 to 1500 psi as required by material,
climatic, or operating conditions. Design the mixer for the easy removal of
the supply lines for cleaning and proportioning of the components. The
mixing head shall accommodate nozzles of different types and sizes as may
be required by various operations. The dimensions of the nozzle shall be
such that the nozzle tip will extend into the joint to allow sealing from
the bottom of the joint to the top. Maintain the initially approved
equipment in good working condition, serviced in accordance with the
supplier's instructions, and unaltered in any way without obtaining prior
approval.

1.2.2.3 Two-Component, Cold-Applied, Hand-Mix Sealing Equipment

Mixing equipment for FS SS-S-200 Type H sealants shall consist of a
slow-speed electric drill or air-driven mixer with a stirrer in accordance
with the manufacturer's recommendations.

1.2.2.4 Cold-Applied, Single-Component Sealing Equipment

The equipment for installing ASTM D 5893 single component joint sealants
shall consist of an extrusion pump, air compressor, following plate, hoses,
and nozzle for transferring the sealant from the storage container into the
joint opening. The dimension of the nozzle shall be such that the tip of
the nozzle will extend into the joint to allow sealing from the bottom of
the joint to the top. Maintain the initially approved equipment in good
working condition, serviced in accordance with the supplier's instructions,
and unaltered in any way without obtaining prior approval. Small hand-held
air-powered equipment (i.e., caulking guns) may be used for small
applications.

1.3 SUBMITTALS

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

SD-03 Product Data
Manufacturer's Recommendations; G.

Printed copies of manufacturer's recommendations, 7 days prior to
use on the project, where installation procedures, or any part
thereof, are required to be in accordance with those
recommendations. Installation of the material will not be allowed
until the recommendations are received. Failure to furnish these
recommendations can be cause for rejection of the material.
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1

1.

Equipment.

List of proposed equipment to be used in performance of
construction work including descriptive data, 7 days prior to use
on the project.

SD-04 Samples
Materials; G.
Samples of the materials (sealant, primer if required, and backup
material), in sufficient quantity for testing and approval 7 days

prior to the beginning of work. No material will be allowed to be
used until it has been approved.

.4 QUALITY ASSURANCE

4.1 Safety

Do not place joint sealant within 25 feet of any liquid oxygen (LOX)
equipment, LOX storage, or LOX piping. Thoroughly clean joints in this area
and leave them unsealed.

.4.2 Test Requirements

Test the joint sealant and backup or separating material for conformance
with the referenced applicable material specification. The materials will
be tested by the Government. No material shall be used at the project prior
to receipt of written notice that the materials meet the laboratory
requirements. The cost of the first test of samples will be borne by the
Government. If the samples fail to meet specification requirements, replace
the materials represented by the sample and test the new materials at the
Contractor's expense. Perform testing of the materials in an approved
independent laboratory and submit certified copies of the test reports for
approval 7 days prior to the use of the materials at the job site. Samples
will be retained by the Government for possible future testing should the
materials appear defective during or after application. Conformance with
the requirements of the laboratory tests specified will not constitute
final acceptance of the materials. Final acceptance will be based on the
performance of the in-place materials.

.4.3 Trial Joint Sealant Installation

Prior to the cleaning and sealing of the joints for the entire project,
prepare a test section at least 200 feet long using the specified materials
and approved equipment, so as to demonstrate the proposed joint preparation
and sealing of all types of joints in the project. Following the completion
of the test section and before any other joint is sealed, inspect the test
section to determine that the materials and installation meet the
requirements specified. If it is determined that the materials or
installation do not meet the requirements, remove the materials, and
reclean and reseal the joints at no cost to the Government. When the test
section meets the requirements, it may be incorporated into the permanent
work and paid for at the contract unit price per linear foot for sealing
items scheduled. Prepare and seal all other joints in the manner approved
for sealing the test section.
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1.

5 DELIVERY, STORAGE, AND HANDLING

Inspect materials delivered to the job site for defects, unload, and store
them with a minimum of handling to avoid damage. Provide storage facilities
at the job site for maintaining materials at the temperatures and
conditions recommended by the manufacturer.

.6 ENVIRONMENTAL REQUIREMENTS

The ambient air temperature and the pavement temperature within the joint
wall shall be a minimum of 50 degrees F and rising at the time of
application of the materials. Do not apply sealant if moisture is observed
in the joint.

PART 2 PRODUCTS

2

.1 SEALANTS

Materials for sealing cracks in the various paved areas indicated on the
drawings shall be as follows:

Area Sealing Material

All Areas FS SS-S-200 Type M

.2 PRIMERS

When primers are recommended by the manufacturer of the sealant, use them
in accordance with the recommendation of the manufacturer.

.3 BACKUP MATERIALS

Provide backup material that is a compressible, nonshrinking, nonstaining,
nonabsorbing material, nonreactive with the joint sealant. The material
shall have a melting point at least 5 degrees F greater than the pouring
temperature of the sealant being used when tested in accordance with

ASTM D 789. The material shall have a water absorption of not more than 5
percent of the sample weight when tested in accordance with ASTM C 5009.
The backup material shall be 25 plus or minus 5 percent larger in diameter
than the nominal width of the crack.

.4 BOND BREAKING TAPES

Provide a bond breaking tape or separating material that is a flexible,
nonshrinkable, nonabsorbing, nonstaining, and nonreacting adhesive-backed
tape. The material shall have a melting point at least 5 degrees F greater
than the pouring temperature of the sealant being used when tested in
accordance with ASTM D 789. The bond breaker tape shall be approximately
1/8 inch wider than the nominal width of the joint and shall not bond to
the joint sealant.

PART 3 EXECUTION

3

.1 PREPARATION OF JOINTS

Immediately before the installation of the sealant, thoroughly clean the
joints to remove all laitance, curing compound, filler, protrusions of

SECTION 32 01 19 Page 5



NASA DFRC - REPAIR FLIGHTLINE ACCESS ROADS AND AIRCRAFT RAMPS, PHASE 1 OF 2
EDM-1706

hardened concrete, and old sealant from the sides and upper edges of the
joint space to be sealed.

3.1.1 Existing Sealant Removal

Cut loose the in-place sealant from both joint faces and to the depth shown
on the drawings, using the tractor-mounted routing equipment concrete saw
waterblaster as specified in paragraph EQUIPMENT. Depth shall be sufficient
to accommodate any separating or backup material that is required to
maintain the depth of new sealant to be installed. Prior to further
cleaning operations, remove all loose old sealant remaining in the joint
opening by blowing with compressed air. Hand tools may be required to
remove sealant from random cracks. Chipping, spalling, or otherwise
damaging the concrete will not be allowed.

3.1.2 Sawing
3.1.2.1 Refacing of Joints

Accomplish facing of joints using a concrete saw as specified in paragraph
EQUIPMENT to remove all residual old sealant and a minimum of concrete from
the joint face to provide exposure of newly cleaned concrete, and, if
required, to enlarge the joint opening to the width and depth shown on the
drawings. Stiffen the blade with a sufficient number of suitable dummy
(used) blades or washers. Thoroughly clean, immediately following the
sawing operation, the joint opening using a water jet to remove all saw
cuttings and debris.

3.1.2.2 Refacing of Random Cracks

Accomplish sawing of the cracks using a power-driven concrete saw as
specified in paragraph EQUIPMENT. The saw blade shall be 6 inches or less
in diameter to enable the saw to follow the trace of the crack. Stiffen the
blade, as necessary, with suitable dummy (or used) blades or washers.
Immediately following the sawing operation, thoroughly clean the crack
opening using a water jet to remove all saw cuttings and debris.

3.1.3 Sandblasting or Waterblasting

The newly exposed concrete joint faces and the pavement surfaces extending
a minimum of 1/2 inch from the joint edges shall be sandblasted or
waterblasted clean. Use a multiple-pass technique until the surfaces are
free of dust, dirt, curing compound, filler, old sealant residue, or any
foreign debris that might prevent the bonding of the sealant to the
concrete. After final cleaning and immediately prior to sealing, blow out
the joints with compressed air and leave them completely free of debris and
water.

3.1.4 Back-Up Material
When the joint opening is of a greater depth than indicated for the sealant
depth, plug or seal off the lower portion of the joint opening using a
back-up material to prevent the entrance of the sealant below the specified
depth. Take care to ensure that the backup material is placed at the
specified depth and is not stretched or twisted during installation.

3.1.5 Bond Breaking Tape

Where inserts or filler materials contain bitumen, or the depth of the
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joint opening does not allow for the use of a backup material, insert a
bond breaker separating tape to prevent incompatibility with the filler
materials and three-sided adhesion of the sealant. Securely bond the tape
to the bottom of the joint opening so it will not float up into the new
sealant.

3.1.6 Rate of Progress of Joint Preparation

Limit the stages of joint preparation, which include sandblasting, air
pressure cleaning and placing of the back-up material to only that lineal
footage that can be sealed during the same day.

3.2 PREPARATION OF SEALANT
3.2.1 Hot-Poured Sealants

Sealants conforming to ASTM D 7116 shall not be heated in excess of the
safe heating temperature recommended by the manufacturer as shown on the
sealant containers. Withdraw and waste sealant that has been overheated or
subjected to application temperatures for over 4 hours or that has remained
in the applicator at the end of the day's operation.

3.2.2 Type M Sealants

Inspect the FS SS-S-200 Type M sealant components and containers prior to
use. Reject any materials that contain water, hard caking of any separated
constituents, nonreversible jell, or materials that are otherwise
unsatisfactory. Settlement of constituents in a soft mass that can be
readily and uniformly remixed in the field with simple tools will not be
cause for rejection. Prior to transfer of the components from the shipping
containers to the appropriate reservoir of the application equipment,
thoroughly mix the materials to ensure homogeneity of the components and
incorporation of all constituents at the time of transfer. When necessary
for remixing prior to transfer to the application equipment reservoirs,
warm the components to a temperature not to exceed 90 degrees F by placing
the components in heated storage or by other approved methods but in no
case shall the components be heated by direct flame, or in a single walled
kettle, or a kettle without an oil bath.

3.2.3 Type H Sealants

Mix the FS SS-S-200 Type H sealant components either in the container
furnished by the manufacturer or a cylindrical metal container of volume
approximately 50 percent greater than the package volume. Thoroughly mix
the base material in accordance with the manufacturer's instructions. The
cure component shall then be slowly added during continued mixing until a
uniform consistency is obtained.

3.2.4 Single-Component, Cold-Applied Sealants

Inspect the ASTM D 5893 sealant and containers prior to use. Reject any
materials that contain water, hard caking of any separated constituents,
nonreversible jell, or materials that are otherwise unsatisfactory.
Settlement of constituents in a soft mass that can be readily and uniformly
remixed in the field with simple tools will not be cause for rejection.
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3

3

.3 INSTALLATION OF SEALANT

.3.1 Time of Application

Seal joints immediately following final cleaning of the joint walls and
following the placement of the separating or backup material. Open joints,
that cannot be sealed under the conditions specified, or when rain
interrupts sealing operations shall be recleaned and allowed to dry prior
to installing the sealant.

.3.2 Sealing Joints

Immediately preceding, but not more than 50 feet ahead of the joint sealing
operations, perform a final cleaning with compressed air. Fill the joints
from the bottom up to 1/4 inch plus or minus 1/16 inch below the pavement
surface. Remove and discard excess or spilled sealant from the pavement by
approved methods. Install the sealant in such a manner as to prevent the
formation of voids and entrapped air. In no case shall gravity methods or
pouring pots be used to install the sealant material. Traffic shall not be
permitted over newly sealed pavement until authorized by the Contracting
Officer. When a primer is recommended by the manufacturer, apply it evenly
to the joint faces in accordance with the manufacturer's instructions.
Check the joints frequently to ensure that the newly installed sealant is
cured to a tack-free condition within the time specified.

.4 INSPECTION

4.1 Joint Cleaning

Inspect joints during the cleaning process to correct improper equipment
and cleaning techniques that damage the concrete pavement in any manner.
Cleaned joints will be approved prior to installation of the separating or
back-up material and joint sealant.

4.2 Joint Sealant Application Egquipment

Inspect the application equipment to ensure conformance to temperature
requirements, proper proportioning and mixing (if two-component sealant)
and proper installation. Evidences of bubbling, improper installation,
failure to cure or set will be cause to suspend operations until causes of
the deficiencies are determined and corrected.

.4.3 Joint Sealant

Inspect the joint sealant for proper rate of cure and set, bonding to the
joint walls, cohesive separation within the sealant, reversion to liquid,
entrapped air and voids. Sealants exhibiting any of these deficiencies at
any time prior to the final acceptance of the project shall be removed from
the joint, wasted, and replaced as specified herein at no additional cost
to the Government.

.5 CLEAN-UP

Upon completion of the project, remove all unused materials from the site
and leave the pavement in a clean condition.

-- End of Section --
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BITUMINOUS CONCRETE PAVEMENT
08/08

PART 1 GENERAL

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

basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)
AASHTO T 102 (1983; R 2000) Spot Test of Asphaltic
Materials
AASHTO T 230 (1968; R 2000) Determining Degree of
Pavement Compaction of Bituminous
Aggregate Mixtures
AASHTO T 30 (1993; R 1998) Mechanical Analysis of

Extracted Aggregate

ASTM INTERNATIONAL (ASTM)

ASTM D 977 (2003) Emulsified Asphalt

ASTM D 1559 (1989) Resistance to Plastic Flow of
Bituminous Mixtures Using Marshall
Apparatus

ASTM D 2172 (2001el) Quantitative Extraction of

Bitumen from Bituminous Paving Mixtures

ASTM D 2950 (1991; R 1997) Density of Bituminous
Concrete in Place by Nuclear Methods

ASTM D 4280 (2008) Extended Life Type, Nonplowable,
Raised, Retroreflective Pavement Markers

U.S. GENERAL SERVICES ADMINISTRATION (GSA)
FS A-A-2886 (Rev A) Paint, Traffic, Solvent Based

FS TT-B-1325 (Rev C) Beads (Glass Spheres)
Retro-Reflective (Metric)

FS TT-P-1952 (Rev D) Paint, Traffic and Airfield
Markings, Waterborne

U.S. DEPARTMENT OF COMMERCE (DOC)

PS20 (1999) American Softwood Lumber Standard
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STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)

(2006 Edition) Standard Specifications

1.2 SUBMITTALS

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

01 33 00 SUBMITTAL PROCEDURES:

SD-05 Design Data

Job mix design for asphalt concrete; G
Asphalt concrete; G

Asphalt cement; G

Aggregates; G

Liquid asphalt; G

Asphaltic emulsion; G

Paint; G

Reflective media (glass beads); G
Traffic signs; G

Precast Concrete Car Stops; G

Slurry Seal; G

Guard Rail - Vehicle Type; G

Detector Loop for Auto Gate Operators; G

SD-06 Test Reports

Asphalt concrete

Submit reports for testing specified under paragraph entitled
"Field Quality Control."

SD-07 Certificates

Asphalt mix delivery record
Asphalt concrete and material sources

Obtain approval of the Contracting Officer for materials and
material sources 2 days prior to the use of such material in the
work.

Asphalt concrete
Traffic signs

Submit certificates, signed by the producer, that paving materials
and incidental construction items conform to specification
requirements.

1.3 QUALITY ASSURANCE

1.3.1 Regulatory Requirements

Provide work and materials in accordance with applicable requirements of
SS-1. Sections and Paragraphs mentioned herein refer to those
specifications.
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1.

3.2 Modification of References

Where term "Engineer" is used in SS-1 it shall be construed to mean
Contracting Officer. Where term "state" is used, it shall mean "Federal
Government".

.3.3 Mix Delivery Record Data

Record and submit the following information to each load of mix delivered
to the job site. Submit within one day after delivery on
Government -furnished forms:

a. Truck No:

b. Time In:

c. Time Out:

d. Tonnage and Discharge Temperature:

e. Mix Type:

f. Location:

g. Stations Placed:

.3.4 Mix Design

Submit results of laboratory tests performed on each mix design. Testing
shall have been accomplished not more than one year prior to date of
material placement.

.4 ENVIRONMENTAL CONDITIONS

Apply paint to clean, dry surfaces and unless otherwise approved, only when
air and pavement temperatures are above 40 degrees F for oil-based
materials, 50 degrees F for water-based materials, and are less than 95
degrees F. Maintain paint temperature within the same limits.

.5 EQUIPMENT

.5.1 Mixing Plant and Construction Equipment

Section 39 of SS-1. Machines, tools, and equipment used in the performance
of the work shall be approved by the Contracting Officer and maintained in
satisfactory operating condition.

.5.2 Painting Equipment

Use a stripe painting machine-capable of producing marking and striping as
indicated. Provide equipment having a compressor output capacity of at
least 105 cubic feet per minute (cfm) and capable of operating at an air
pressure of not less than 125 psi. Provide striping machine with a pointer
so the machine will hold exactly to alignment. Provide propelling vehicle
with a speedometer or tachometer, and with a suitable device for
determining quantity of paint in the container. Mechanically agitate paint
while equipment is in operation. Clean paint container and spray nozzles on
machine before starting work each day.
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1

.5.2.1 Reflective Media (Glass Bead) Dispenser

The dispenser for applying reflective media shall be attached to the paint
dispenser and shall operate automatically and simultaneously with the
applicator through the same mechanism. The dispenser shall be capable of
adjustment and designed to provide uniform flow of reflective media over
the full length and width of the strip at the rate of coverage specified in
the paragraph, APPLICATION, at all operating speeds of the applicator to
which it is attached.

PART 2 PRODUCTS

2

.1 ASPHALT CONCRETE

Provide asphalt concrete in accordance with the applicable requirements of
SS-1, Section 39, Type B for individual test results conforming to 1/2 inch
maximum size gradation, medium.

.2 BASE COURSE AGGREGATES

Refer to Section 32 11 33 FULL DEPTH PAVEMENT REPLACEMENT BASE COURSE AT
AIRFIELDS AND ROADS. If required, imported base course: Section 26 of SS-1,
Class 2, for 3/4 inch maximum size gradation.

.3 ASPHALT MATERIALS

.3.1 Asphalt Cement

Section 92 of SS-1, Asphalt Binder (Performance Grade) PG 70-10.

.3.2 Liquid Asphalt

Section 93 of SS-1, Grade SC-250.

.3.3 Asphaltic Emulsion (Paint Binder Slurry Seal, or Tack Coat)

Section 94 of SS-1, Grade SS-1 or ASTM D 977, Type SS-1. Asphaltic emulsion
shall be diluted with equal parts of water. The base asphalt used to
manufacture the emulsion shall show a negative spot test when tested in
accordance with AASHTO T 102 using standard naphtha.

.4 STRIPING

SS-1, Section 84-3.

Paint shall conform to FS TT-P-1952 or FS A-A-2886, Fast Dry or Rapid Dry
type. Color shall be yellow, blue, white, or red as indicated or directed
by the Contracting Officer.

4.1 Reflective Media

Reflective media for streets and roads shall conform to FS TT-B-1325, Type
I, Gradation A.

4.2 Pavement Markers

Reflective pavement markers shall be of the prismatic reflector type
conforming to Section 85-1 of SS-1, color as indicated. Pavement markers to
designate lane changes or adjustments shall be white or as directed by the
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2

2.

2

Contracting Officer. Pavement markers that designate fire hydrant locations
shall be blue and shall be located along the roadway centerline (2 feet off
of the centerline in the direction of the fire hydrant). Markers shall be
of permanent colors as specified and shall retain their color and
brightness under the action of traffic. Markers shall not project more than
3/4 inch above the level of pavement. Pavement markers shall be applied to
the new pavement at the locations indicated using epoxy adhesive conforming
to Section 95 of SS-1 or ASTM D 4280.

.5 CURBS AND MISCELLANEOUS AREAS

SS-1, Section 39-7. Headerboard materials for construction of curbs and
miscellaneous areas shall be made of 2 X 4 inch lumber secured in place
using 2 X 4 x 24 inch minimum length stakes located not more than 6 feet
apart. Use either redwood rough sawn, construction, or clear heart grade),
western red cedar, or pressure-treated Douglas fir conforming to PS20.

.6 TRAFFIC SIGNS

SS-1, Section 56-2, size, type, and wording as indicated.

.7 PRECAST CONCRETE CAR STOPS

Provide car stops fabricated from reinforced precast concrete. The
reiforced precast concrete car stops shall have: a minimum compressive
strength fy = 4,000 psi; dimensions as indicated; reinforced with two #4
londtudinal reinforcing bars. For each tie, provide two No. 4 reinforcing
rods located at mid-point of its cross section and with two galvanized
sleeves for anchoring. Size, arrangement, and length of car stops shall be
as indicated.

.8 SLURRY SEAL

SS-1, Section 37-2, Type 2.
9 Detector Loop for Auto Gate Operators

Replace disrupted detector wires and sealant to match the original wiring.

.10 Guard Rail - Vehicle Type

SS-1, Section 83-1.02B for metal meam guard rail.

PART 3 EXECUTION

3

3

3

.1 PREPARATION

1.1 Excavation and Filling

Excavation and filling to establish elevation of subgrade is specified in
Section 31 23 00.00 20 EXCAVATION AND FILL.

.2 CONSTRUCTION

Provide construction in accordance with the applicable requirements of
Sections 31 23 00.00 20 EXCAVATION AND FILL and 32 11 33 FULL DEPTH
PAVEMENT REPLACEMENT BASE COURSE AT AIRFIELDS AND ROADS
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3

2.1 Subgrade

Requirements for Subgrade are specified in Section 31 23 00.00 20
EXCAVATION AND FILL, except where indicated or specified otherwise.

.2.2 Base Course

Place aggregate base course on prepared subgrade in accordance with the
requirements of Section 39 of SS-1 and Section 32 11 33 FULL DEPTH PAVEMENT
REPLACEMENT BASE COURSE AT AIRFIELDS AND ROADS. Maintain base course in
proper condition until asphalt concrete is in place, including drainage,
rolling, shaping and watering. Maintain sufficient moisture at the surface
to prevent a dusty condition by light sprinkling with water. Recondition,
reshape, and recompact areas of completed base course damaged by wet
weather in accordance with the specified requirements.

.2.3 Prime Coat

Prior to application of asphalt concrete, apply a prime coat of liquid
asphalt. Apply by pressure distributors. Allow sufficient time before
placing asphalt concrete to permit prime coat to penetrate base.

.2.3.1 Liquid Asphalt Application

Apply liquid asphalt on prepared compacted base at a rate of 0.25 gallons
per square yard in accordance with Section 39 of SS-1.

.2.3.2 Asphalt Emulsion Application

Apply emulsion (Paint Binder, Tack Coat, or Slurry Seal) at a rate of 0.05
gallon per square yard, as described in Section 37 of SS-1.

.2.3.3 Paint Binder

Apply paint binder (asphalt emulsion) to existing pavement surfaces in
accordance with Section 39 of SS-1. Unless otherwise directed, apply at a
rate of 0.05 gallon per square yard to the exposed edges of existing
pavement against which new asphalt concrete pavement is indicated to be
placed.

.2.4 Surface Course

Uniformly mix mineral aggregate with bituminous material in a central plant
in accordance with Section 39 of SS-1. The percentage of asphalt cement
binder shall be between five and seven percent. Type B asphalt concrete
shall be placed only when the atmospheric temperature is 50 degrees F and
rising. Deliver bituminous mixtures to the previously prepared base course
surface in accordance with Section 39 of SS-1. Spread in accordance with
Section 39 of SS-1. Placement will not be permitted unless the Contractor
has a working asphalt thermometer on site. The paving asphalt shall be
delivered at a temperature of not less than 285 degrees F or more than 350
degrees F. Asphalt concrete shall be placed in maximum layers to achieve
the finished pavement thickness shown, with no single layer exceeding a
compacted thickness of 3 inches.

.2.4.1 Compaction

Perform initial or breakdown rolling by making one pass over asphalt
pavement with a two-axle or three-axle tandem steel wheel roller or a three
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wheel steel roller with rollers weighing at least 12 tons. Initial or
breakdown rolling shall be performed when the temperature of the asphalt
concrete is not less than 250 degrees F. Commence rolling at the lower edge
and progress toward the highest portion. Under no circumstances shall the
center be rolled first. Perform rolling with the drive wheel of the tandem
roller forward with respect to the direction of spreading operations.
Follow the initial or breakdown rolling with three complete passes of a
pneumatic-tired roller while the temperature of the mixture is at least 200
degrees F. Perform final rolling of the uppermost layer of asphalt concrete
using an 8-ton two-axle tandem roller in a manner that will avoid cracking,
shoving or displacement.

3.2.4.2 Joining Pavement

Carefully make joints between old and new pavement and of successive day's
work in such manner as to ensure a continuous bond between old and new
sections of the course. Expose and clean edges of existing pavement. Cut
edges to straight, vertical surfaces. Paint joints with a uniform coat of
paint binder before the fresh mixture is placed. Prepare joints in the new
pavement in accordance with Section 39 of SS-1.

3.2.4.3 Miscellaneous Areas

Surfacing of areas outside of the traveled way shall be designated
miscellaneous areas and shall be paved with asphalt concrete in accordance
with Section 39-7 of SS-1.

3.2.5 Striping
3.2.5.1 Application

SS-1, Section 84-3, use type of paint specified. Apply one coat of paint at
a maximum rate of 110 square feet per gallon of paint. Apply paint to
required width, with clean true edges and without sharp breaks. Allow
bituminous pavement to cure for at least 30 days before paint and
reflective media are applied. Pavement shall be thoroughly clean and
entirely free of loose sand, stones, dust, oil, grease, water, and other
substances that will be deleterious to the paint or will adversely affect
the adhesion of the paint. Clean pavement surfaces immediately prior to
painting with power broom followed by a power blower using compressed air.
Do not apply paint during high wind (over 15 miles per hour) or high
humidity (over 70 percent). Apply paint only when ambient temperature is 40
degrees F or above and rising but not more than 95 degrees F. Edges of
markings shall be sharply outlined with dimensions and arrangement of
markings as indicated.

3.2.5.2 Paint And Reflective Media

Paint shall be applied to clean, dry surfaces, and only when air and
pavement temperatures are above 40 degrees F and less than 95 degrees F.
Apply paint to a wet film thickness of 0.015 inch by means of approved
conventional pneumatic traffic line striping equipment. The Contractor
shall provide guide lines and templates to control paint application.
Special precautions shall be taken in marking numbers, letters, and
symbols. Traffic shall not be permitted to use the painted areas for a
minimum of 6 hours after painting of lines has been completed. Repaint
existing markings damaged by construction. Individual raised pavement
markers shall be located as indicated.
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3

3

.2.5.3 Rates Of Application

Pigmented binder (i.e., paint) shall be applied evenly to the pavement area
at a rate of 110 plus/minus 5 square feet per gallon. Glass spheres
(reflective media) shall be applied uniformly to the wet paint on the
pavement at a rate of 6 plus/minus 0.5 pounds of glass spheres per gallon
of paint.

.2.6 Traffic Signs

SS-1, Section 56.

.2.7 SLURRY SEAL Applicaion

Conform to SS-1, Section 37-2.

.3 FIELD QUALITY CONTROL

Sample shall be taken by Contractor as specified herein. Contractor shall
replace pavement where sample cores have been removed. Submit 2 pavement
cores when using the in-place nuclear density method.

.3.1 Sample and Core Identification

Place each sample and core in a container and securely seal to prevent loss
of material. Tag each sample for identification. Tag shall contain the
following information:

a. Contract No.

b. Sample No.

c. Quantity

d. Date of Sample

e. Sample Description

f. Source/Location/Stations Placed/depth below the finish grade

g. Intended Use

h. Thicknesses of various lifts placed

.3.2 Testing

.3.2.1 Bituminous Mix Testing

Take two samples per day per mix type at plant or from truck. Test
uncompacted mix for extraction in accordance with ASTM D 2172 and sieve
analysis in accordance with AASHTO T 30. Test samples for stability and
flow in accordance with ASTM D 1559. When two consecutive tests fail to
meet requirements of specifications, cease placement operations and test a
new trial batch prior to resumption of placement operations. Submit 2 per
day of each mix type. When two tests on uncompacted mix fail submit new
trial batch for approval.
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Testing of Pavement Course

Density: Determine density of pavement by testing cores obtained
from the binder and wearing course in accordance with AASHTO T 230.
Take three cores at location designated by Contracting Officer for
each 100 tons, or fraction thereof, of asphalt placed. Deliver
cores undisturbed and undamaged to laboratory and provide test
results within 48 hours of each day placement of paving materials.

Thickness: Determine thickness of the pavement course from cores
taken for density test.

Straightedge Test: Test compacted surface of binder course and
wearing course with a straightedge as work progresses. Apply
straightedge parallel with, and at right angles to, the center
line of each travel lane after final rolling. Variations in the
pavement course surface shall not be more than 1/4 inches from the
lower edge of the 10 foot straightedge. Pavement showing
irregularities greater than that specified shall be corrected as
directed by Contracting Officer.

Alternate Testing Method for Pavement Courses

At Contractor's option the following in-place testing method may be used to
determine density and thickness in lieu of testing specified above.
Frequency of testing shall be the same. When in-place nuclear method to
determine density is used, take two pavement cores at locations designated
by Contracting Officer and turn over to Government to verify pavement
thickness.

a.

Density: Determine density of pavement by in-place testing using
Nuclear Method in accordance with ASTM D 2950.

Thickness: Determine thickness of finished pavement by use of
following equation:

W
0.75d

Where t= pavement thickness, in inches.
W= average weight per square yard of mixture actually used in work.
d= compacted density as measured by nuclear density device.

End of Section --
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SECTION 32 11 33

FULL DEPTH PAVEMENT REPLACEMENT BASE COURSE AT AIRFIELDS AND ROADS

PART 1

GENERAL

1.1 REFERENCES

08/08

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 C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM INTERNATIONAL

117

136

150/C 150M

171

595/C 595M

1140

1556

1557

1632

1633

4318

558

559

(ASTM)

(2004) Standard Test Method for Materials
Finer than 75-um (No. 200) Sieve in
Mineral Aggregates by Washing

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

(2009) Standard Specification for Portland
Cement

(2007) Standard Specification for Sheet
Materials for Curing Concrete

(2009) Standard Specification for Blended
Hydraulic Cements

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

(2007) Density and Unit Weight of Soil in
Place by the Sand-Cone Method

(2009) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN-m/m3)

(2007) Making and Curing Soil-Cement
Compression and Flexure Test Specimens in
the Laboratory

(2000; R 2007) Compressive Strength of
Molded Soil-Cement Cylinders

(2005) Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

(2004) Moisture-Density (Unit Weight)
Relations of Soil-Cement Mixtures

(2003) Wetting and Drying Compacted
Soil-Cement Mixtures
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ASTM D 560 (2003) Freezing and Thawing Compacted
Soil-Cement Mixtures

ASTM D 6938 (2008a) Standard Test Method for In-Place
Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow

Depth)
ASTM D 75/D 75M (2009) Standard Practice for Sampling
Aggregates

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH 81-123 (1981) Occupational Health Guideline for
Chemical Hazards, (Vols. 1, 2, and 3)

U.S. GENERAL SERVICES ADMINISTRATION (GSA)
FS CCC-C-467 (Rev C) Cloth, Burlap, Jute (or Kenaf)
"GREENBOOK" COMMITTEE OF PUBLIC WORKS STANDARDS, INC. (PWSI)
SSPWC 200-2.8 (2009) STANDARD SPECIFICATIONS FOR PUBLIC

WORKS CONSTRUCTION (SSPWC) - Pulverized
Miscellaneous Base

SSPWC 200-2.8.4 (2009) STANDARD SPECIFICATIONS FOR PUBLIC
WORKS CONSTRUCTION (SSPWC) - Quality
Requirements

1.2 SUBMITTALS

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

01 33 00 SUBMITTAL PROCEDURES:

SD-04 Samples
Subbase Aggregate
Submit duplicate samples of material to be subjected to field
testing, as required in paragraph entitled "Field Sampling and
Testing." Select the source(s) and provide sample of the
aggregate listed above before the materials are required for mix
design. For determining optimum moisture content and maximum
density, samples of the blended mixture(s) shall be representative
of the processing area before addition of cement.

SD-05 Design Data
Mix design
Job-mix formula
Submit a contractor-furnished mix design thirty days prior to

commencement of work. After receiving approval of the mix design,
submit a job-mix formula.
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1.

SD-06 Test Reports

Aggregate plasticity index

Sieve analysis of aggregate

Compressive strength

Soil-cement weight loss

Existing soil moisture-density

Liquid limit of aggregates

Plasticity index of aggregates

Sieve analysis of combined material

Compressive strength of soil aggregate material
Optimum moisture content and maximum density

Submit results of ASTM C 136 sieve analysis and ASTM D 1633
compressive strength testing.

SD-07 Certificates

Portland cement

Location of aggregate source
Method of installation
Construction equipment list

3 DELIVERY AND STORAGE
3.1 Cement

Store cement immediately upon receipt. Store cement in bags on pallets in
an airtight and weatherproof structure. Elevate pallets above surface a
distance sufficient to prevent the absorption of moisture. Stack bags close
together to reduce circulation of air, but do not stack against outside
walls. The manner of storage shall permit easy access for inspection and
identification of each shipment. Transfer bulk cement to elevated airtight
and weatherproof bins. Cement shall be free-flowing and free of lumps. Test
cement that has been in storage longer than 6 months by standard mortar
tests or loss on ignition test and use such cement only with approval of
the Contracting Officer. Show the date of receipt of shipment on each bag
of cement.

.3.2 Aggregates

Store aggregates in a manner to minimize segregation and contamination. To
prevent the inclusion of contaminants, store aggregates on surfaces covered
with tightly laid wooden planks, sheet metal, or other hard and clean
material. Store aggregates of different sizes in separate piles. Form
stockpiles of coarse aggregates by spreading the materials in horizontal
layers not exceeding 5 feet in depth. Stockpiling may be the single-core
type, cast and spread type or truck-dumped type. Should the coarse
aggregates become segregated, re-mix the stockpile to conform to specified
grading requirements. Aggregate obtained from below existing watertable
shall be drained before use.

.3.3 Curing Materials

Deliver curing materials in original sealed containers showing trade name,
specification number and manufacturer's name. Store in a manner that will
prevent damage and contamination.
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1.4 ENVIRONMENTAL CONDITIONS

Do not construct base when weather conditions will detrimentally affect
quality of the finished course. Apply cement when the ambient temperature
is a minimum of 40 degrees F and rising. Do not apply cement to aggregate
materials that are frozen or contain frost. If ambient temperature falls
below 40 degrees F, protect completed cement-treated areas against
freezing. Reprocess, reshape, and recompact damaged material. Provide
drainage to prevent water from collecting or standing stabilized areas, and
on the pulverized, mixed, or partially mixed materials.

1.5 QUALITY ASSURANCE
1.5.1 Required Data

Submit Submit a construction equipment list, and method of proportioning,
spreading, compacting and curing to be used, thirty days prior to
commencement of work.

PART 2 PRODUCTS
2.1 CEMENT
ASTM C 150/C 150M, Type I or II or ASTM C 595/C 595M Type IP or Type I PM.
2.2 AGGREGATE MATERIALS
2.2.1 Subbase Aggregate

Aggregate materials shall consist of existing aggregate base material plus
ground pavment (2" or less in gradation) where indicated. The combined
aggregate materal shall be produced in place and shall conform to

SSPWC 200-2.8, Pulverized Miscellaneous Base, Table 200-2.8.2 (A). The
quality requirements of the aggregate mixture shall conform to

SSPWC 200-2.8.4. Sample materials in accordance with ASTM D 75/D 75M.
Plasticity index shall not exceed 12 or liquid limit not more than 21 when
tested in accordance with ASTM D 4318. Perform sieve analysis in accordance
with ASTM C 117 AND ASTM C 136.

After preparation of the combined aggregates, the combined material shall
be thouroghly mixed by blading into windrows along the paved area in
preparation for the addition of cement. The mixed and windrowed aggregate
base material shall be watered to bring the moisture content to within 2%
of optimum before the cement is added.

2.3 WATER

Provide potable, clean, fresh and free from injurious amounts of oils,
acid, salt, alkali, organic matter and other substances deleterious to the
hardening of soil-cement.

2.4 CEMENT-TREATED BASE

After the combined agggregate material has been mixed and moisturized, the
cement can be added. Uniformly blend aggregates and cement together, mixed
with water. After initial grading and compaction, finish grade the treated
base course to the lines and grades indicated on the drawings in
preparation for the application of finished pavement material. Provide
cement treated base produced with the following characteristics:
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4.1 Compressive Strength

Unconfined compressive strength at optimum moisture content a minimum of
650 psi at 7 days when tested in accordance with ASTM D 1633.

4.2 Cement Content

When blended with soil aggregates and water, mixture shall meet the
indicated compressive strength not to exceed 5 percent of cement by weight
of drying aggregate for base.

.4.3 Weight Loss of Specimens

Less than 14 percent when subjected to 12 cycles of wet-dry tests in
accordance with ASTM D 559.

Less than 14 percent when subjected to 12 cycles of freeze-thaw tests in
accordance with ASTM D 560.

.5 MIX DESIGN

Provide a mix design and job-mix formula for mixed-in-place material for
base prepared by an approved laboratory. Show amount of cement needed and
the moisture-density relations of the composite aggregate mixture in
accordance with ASTM D 558. Mix design shall include certified test reports
showing results of tests and results of 7-day compressive test. Mold a
minimum of two cylinders of each cement mixture in accordance with

ASTM D 1632, except that test specimen molds shall be 4 inches in diameter
by 4.6 inches high. Cure and test specimens in accordance with ASTM D 1633
with the following exceptions: (1) cure specimens in moist room at 100
percent relative humidity for 7 days; and (2) after curing, cap specimens
and immerse in water at room temperature for a period of 4 hours prior to
testing. Before or during construction, if there is any variation in
quality of materials furnished, conduct additional tests and adjust amount
of cement as required to obtain the specified results.

.6 CURING MATERIALS

.6.1 Burlap

FS CCC-C-467.

.6.2 Polyethylene Sheeting

White, opaque, free of defects, uniform in appearance, a minimum 4 mils
thick. Water retention requirements shall be in accordance with ASTM C 171.

.6.3 Polyethylene-Coated Burlap

White, opaque, 4 mil thick film, impregnated into, extruded on, or
permanently affixed to surface of one side of burlap weighing not less than
9 ounces per square yardprior to coating. Water retention requirements
shall be in accordance with ASTM C 171.

.6.4 Waterproof Paper

White topside. Water retention requirements shall be in accordance with
ASTM C 171.
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3

3

.1 SITE PREPARATION

1.1 Cleaning and Grading

Clean debris from the area to be pulverizes and stabilized. Inspect base
material for capability to withstand without displacement, compaction
specified for the aggregate-cement mixture. Correct ruts, soft or yielding
areas in base by removing or adding material or aerating or wetting
materials as required. Grade and shape the stabilized area to conform to
lines, grades, and cross sections prior to placing new surface wearing
course pavement material with a minimum compaction of 100 percent of
maximum density in accordance with ASTM D 1557. The surface shall be
approved by the Contracting Officer prior to wearing course pavement
placement. Determine moisture-density relationship of existing soils in
accordance with ASTM D 1557. Perform laboratory tests on existing materials
prior to initial construction.

.1.2 Grade Control

Maintain lines and grades indicated. When the stabilized base course is
part of a pavement which is to meet a fixed grade, construct a transition
of sufficient length to minimize abrupt or noticeable grade changes.

.2 MIXING AND PLACING

2.1 Mixing

Mix cement and aggregate in place. Proportion aggregate by weight or by
volume in such quantities that specified gradation, bearing ratio, liquid
limit, and plasticity index requirements are met after base has been placed
and compacted. Proportion cement by weight in accordance with job-mix
formula. Provide necessary moisture content for specified compaction by
addition of water by weight or by volume. Mixing operations shall produce
uniform blending and the method of discharging shall not produce
segregation.

.2.2 Mixed-In-Place Materials

Materials which are proportioned and mixed or blended in place. Add cement
in accordance with the job-mix formula. Apply water uniformly prior to and
during the mixing operation, i1f necessary, to maintain required moisture
content.

.2.3 Placing

Loose thickness of individual layers shall not exceed 8 incheg. When
stabilized course is constructed in more than one layer, clean previously
constructed layers of loose and foreign matter by sweeping with power
sweepers or power brooms, except that hand brooms may be used where
permitted by the Contracting Officer. Not more than 60 minutes shall elapse
between start of moist mixing and start of compaction of treated layer.

Not more than 30 minutes shall elapse between placement of cement-treated
aggregates in adjacent lanes. If elapsed time exceeds 30 minutes, provide
construction joint. Layers are to be uniform in thickness.
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.2.4 Compaction

Thoroughly loosen blended materials to full depth by disks or scarifiers
and determine moisture content of mixture and compare with laboratory
optimum moisture content. Begin rolling and compaction when moisture
content is within plus or minus 2 percentage points of optimum moisture
content. Compact layers of base course materials. Continue compaction until
layer or layers are compacted through full depth of base. Begin rolling at
outside edge of a minimum one half the width of the roller. Subsequent
rolled trips shall be slightly different lengths. In places not accessible
to rolling equipment, compact the material by mechanical tamping. Continue
blading, rolling and tamping until surface is smooth and free from waves
and irregularities. Determine in-place density of compacted
cement-aggregate mixture in accordance with ASTM D 1556 with minimum
compaction of 100 percent of maximum density in accordance with ASTM D 558.

.3 FINISHING

.3.1 Finishing

After compaction, moisten surface if necessary, and shape to required
lines, grades and cross section. Lightly scarify surface to eliminate
imprints made by the compacting or shaping equipment. Thoroughly compact
surface to specified density with rubbertired rollers and smooth-wheel
tandem rollers to provide a smooth, dense, uniform surface free of surface
checking, ridges or loose material and conforming to crown, grade and line
indicated. Complete finishing operations within 2 hours after completion of
mixing operations. In places not accessible to finishing and shaping
equipment, compact mixture with mechanical tampers to density specified;
shape and finish by hand methods. Reprocess with additional cement, the
portion of the compacted mix with density less than that specified, or that
has not properly hardened, or that is improperly finished.

.3.2 Edges of Stabilized Course

Place material along edges of the stabilized course in a quantity that will
compact to thickness of course being constructed. If constructed in two or
more layers, place in a quantity that will compact to thickness of each
layer. Allow in each operation, a minimum width of one foot of the shoulder
to be rolled and compacted simultaneously with each layer of the stabilized
course.

.3.3 Thickness Control

Where average measured thickness of stabilized course is more than 1/2 inch
deficient in thickness, conduct additional tests and correct deficiencies
as directed by the Contracting Officer. Correct excesses in thickness if so
directed by the Contracting Officer. Average job thickness is the average
of the job measurements determined as specified in paragraph entitled
"Thickness Test," in this section, but within 1/2 inch of the thickness
indicated. Replace material removed for test holes or for deficient
thickness reconstruction and compact with new soil-cement mixture.

.3.4 Construction Joints

At the end of each work day, form a straight transverse construction joint
by cutting back into completed work to form a true vertical face free of
loose or shattered material. Remove improperly compacted material along
construction joints and replace with soil-cement that is mixed, moistened,
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and compacted in accordance with this specification.

.4 CURING AND PROTECTION

.4.1 Curing, Protection and Cover

Immediately after completion of finishing operations, but no later than the
end of each days stabilization work, protect the surface against rapid
drying for seven days by one of the methods specified. In addition, protect
the stabilized area from freezing during the curing period or until
hardened, whichever period is longer.

4.2 Burlap or Cotton Mats

Burlap covers consisting of two or more layers of burlap having a combined
weight of 14 ounces or more per square yard in a dry condition. Burlap may
be either new or have been used only for curing concrete. Cotton mats and
burlap strips shall have a length, after shrinkage, at least one foot
greater than required to cover the entire width and edges of finished
stabilized area. Mats shall overlap each other at least 6 inches.
Thoroughly wet mats before placing and keep them continuously wet and in
intimate contact with surface and edges of finished stabilized area during
entire curing period.

4.3 Waterproof Paper, Blankets, or Impermeable Sheets

Moisten surface with a fine spray of water, then cover with
waterproof-paper, waterproof-paper blankets, polyethylene-coated burlap
blankets, or polyethylene sheeting. Thoroughly saturate polyethylene-coated
burlap with water before placing. Place waterproof-paper blankets,
polyethylene-coated burlap blankets, or polyethylene sheeting with the
light-colored side up. Extend sheets over the edges of stabilized area and
secure in place during the curing period. Overlap edges of sheets a minimum
of one foot and securely cement or tape to form continuous closed joints.
Immediately repair tears and holes in sheets. Reject curing material that
does not provide a continuous cover.

4.4 Moist Curing

Apply a 2 inch covering of soil or minimum 4 pounds per square yard of
straw. Moisten material initially and keep moistened throughout curing
period.

.5 MAINTENANCE AND TRAFFIC CONTROL

.5.1 Maintenance

After stabilization is completed, maintain base except where succeeding
course is under construction. Maintenance shall include drainage and
watering as required to maintain course in proper condition. Correct
deficiencies in thickness, composition, construction, smoothness or density
which develop during maintenance to conform to requirements specified.
Maintain surface moisture by lightly sprinkling with water to prevent dust.

.5.2 Traffic Control

Completed portions of the cement-stabilized area may be opened to light,
local traffic provided the curing process is not impaired and to other
traffic after curing period has elapsed, provided that the
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cement-stabilized course has hardened sufficiently to prevent surface
marring or distortion by equipment or traffic. Do not permit heavy
equipment on the area during protection and curing periods. Necessary
cement and water may be hauled over the area with pneumatic-tired equipment
on approval of the Contracting Officer. Protect finished portions of cement
stabilized base from traffic of equipment used in constructing adjoining
sections in a manner to prevent marring or damaging completed work.

3.6 SAFETY REQUIREMENTS
In addition to Safety Requirements contained within the Contract Clauses;
prevent employee respiratory, eye or skin contact with Portland Cement
during wet or dry mixing or of cutback asphalts during transport or
application. Provide and require employee to use and dispose or clean the
following in accordance with the pertinent provisions of NIOSH 81-123:
a. Impervious: Clothing, boots and gloves.
b. Splash-proof safety goggles and face shields.
c. Respiratory protection equipment.
3.7 FIELD SAMPLING AND TESTING
In addition to provisions set forth elsewhere in this contract, specified
sampling and testing shall be conducted by an approved laboratory. Provide
duplicate samples to the Contracting Officer on the average of two samples
a week. Take duplicate samples at the same time and in the same manner as
the original.
3.7.1 Sampling
3.7.1.1 Aggregates at Location of aggregate source
Collect samples by taking three incremental specimens at random from source
material to make a composite sample a minimum of 150 pounds. Thereafter,
during the course of the project, take one random sample from each 4000 tons
of material or a day's run, whichever is less. Take the samples at random
to make a composite sample of not less than 50 pounds. Repeat the sampling
when source of material is changed or when unacceptable deficiencies or
variations from specified grading of materials are found in testing.
3.7.1.2 Cement-Treated Materials
After cement and water have been added to the aggregates, thoroughly blend
the mixture. Place a sample in a closed and insulated container, before
cement hydration is completed, and promptly transport to the laboratory.

3.7.1.3 Sample Identification

Place each sample in a clean container and securely close. Identify each
sample with a tag containing the following information:

Contract No.:
Sample No.: Quantity:

Date of Sample:
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Sampler:
Source:
Intended Use:

For Testing:

.7.2 Testing

.7.2.1 Aggregate Testing

Perform the following tests on each sample of the specified aggregate and
existing soil-aggregate materials:

a. Sieve analysis of combined material: ASTM C 136 and ASTM D 1140.
b. Liguid limit: ASTM D 4318.
c. Plasticity index: ASTM D 4318.

Perform other specified tests when there is a change of aggregate source.

Material shall conform to approved test results developed for the mix
design.

.7.2.2 Compressive Tests

Test composite sample of cement treated materials for compressive strength.
Mold specimens in accordance with ASTM D 558, Method A or B (as
appropriate), cure and test according to ASTM D 1632 and ASTM D 1633. Test
specimens for compressive strength at 7 days, and submit results to the
Contracting Officer.

.7.2.3 Smoothness Test

Test compacted surface with a 10 foot straightedge applied parallel with,
and at right angles to center line of paved area, and correct deviations in
excess of 1/2 inch. When base course is to be constructed in more than one
layer, specified smoothness requirements apply only to the top layer.

.7.2.4 Thickness Test

Measure thickness of the base course using 3 inch diameter test holes
through the full depth for each 500 square yards of completed course.
Refill holes with cement treated material and compact.

.7.2.5 Field Density Tests

Perform field density tests in accordance with ASTM D 1556 or ASTM D 6938.
Perform one field density test for each 2000 square yards for each layer of
base material placed.

.7.2.6 Laboratory Test

Determine optimum moisture content and maximum density relationship in
accordance with ASTM D 558. -- End of Section --
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SECTION 32 17 23.00 20

PAVEMENT MARKINGS
04/06

PART 1 GENERAL
1.1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM D 4280 (2008) Extended Life Type, Nonplowable,
Raised, Retroreflective Pavement Markers

INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)
ICRI 03732 (1997) Selecting and Specifying Concrete
Surface Preparation for Sealers, Coatings,
and Polymer Overlays

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS TT-B-1325 (Rev C) Beads (Glass Spheres)
Retro-Reflective (Metric)

FS TT-P-1952 (Rev D) Paint, Traffic and Airfield
Markings, Waterborne

CODE OF FEDERAL REGULATIONS (CFR)
28 CFR Part 36 Title III Regulations, ADA Standards for
Accessible Design, Appendix A, Section
4.29.2 Detectable Warnings on Walking

Surfaces

CALIFORNIA CODE OF REGULATIONS, TITLE 24 (CCR)

CCR Section 205 "Detectable Warning", Definition of
CCR Section 1117A.4 Curb Ramps

CCR Section 1127B.5 Curb Ramps

CCR Section 1133B.8.5 Detectable Warnings at Vehicular Areas

INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)
ICRI 03732 (1997) Selecting and Specifying Concrete
Surface Preparation for Sealers, Coatings,
and Polymer Overlays

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
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SD-03 Product Data

Reflective media for roads and streets
Paints for roads and streets

Tactile warning surface tile

Raised Pavement Markers and Adhesive
Equipment

Lists of proposed equipment, including descriptive data, and
notifications of proposed Contractor actions as specified in this
section. List of removal equipment shall include descriptive data
indicating area of coverage per pass, pressure adjustment range,
tank and flow capacities, and safety precautions required for the
equipment operation.

Qualifications

Documentation on personnel qualifications, as specified.

SD-06 Test Reports

Reflective media for roads and streets
Paints for roads and streets

Tactile warning surface tile

Raised Pavement Markers and Adhesive

Certified reports from sampling and testing made in accordance
with paragraph entitled "Sampling and Testing" prior to the use of
the materials at the jobsite. Testing shall be performed in an
approved independent laboratory.

SD-07 Certificates

Reflective media for roads and streets
Paints for roads and streets

Tactile warning surface tile

Volatile Organic Compound, (VOC)

Certificate stating that the proposed pavement marking paint meets
the VOC regulations of the local Air Pollution Control District
having jurisdiction over the geographical area in which the
project is located.

Construction equipment list

SD-08 Manufacturer's Instructions

Paints for roads and streets
Tactile warning surface tile

Submit manufacturer's Material Safety Data Sheets.

DELIVERY AND STORAGE

Deliver paints and paint materials in original sealed containers that
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plainly show the designated name, specification number, batch number,
color, date of manufacture, manufacturer's directions, and name of
manufacturer. Provide storage facilities at the job site for maintaining
materials at temperatures recommended by the manufacturer.

1.4 WEATHER LIMITATIONS

Apply paint to clean, dry surfaces, and unless otherwise approved, only
when the air and pavement surface temperature is at least 5 degrees above
the dew point and the air and pavement temperatures are above 40 degrees F
and less than 95 degrees F for oil-based materials; above 50 degrees F and
less than 110 degrees F for water-based materials. Maintain paint
temperature within these same limits.

1.5 EQUIPMENT

Machines, tools, and equipment used in the performance of the work shall be
approved by the Contracting Officer and maintained in satisfactory
operating condition. Submit construction equipment list for approval by the
Contracting Officer.

1.5.1 Mobile and Maneuverable

Application equipment shall be mobile and maneuverable to the extent that
straight lines can be followed and normal curves can be made in a true
arc.

1.5.2 Paint Application Equipment
1.5.2.1 Hand-Operated, Push-Type Machines

Provide hand-operated push-type applicator machine of a type commonly used
for application of paint to pavement surfaces. Paint applicator machine
shall be acceptable for marking small street and parking areas. Applicator
machine shall be equipped with the necessary paint tanks and spraying
nozzles, and shall be capable of applying paint uniformly at coverage
specified. Applicator for water-based markings shall be equipped with
non-stick coated hoses; metal parts in contact with the paint material
shall be constructed of grade 302, 304, 316, or equal stainless steel.

1.5.3 Reflective Media Dispenser

The dispenser for applying the reflective media shall be attached to the
paint dispenser and shall operate automatically and simultaneously with the
applicator through the same control mechanism. The dispenser shall be
capable of adjustment and designed to provide uniform flow of reflective
media over the full length and width of the stripe at the rate of coverage
specified in paragraph APPLICATION, at all operating speeds of the
applicator to which it is attached.

1.5.4 Surface Preparation Equipment

1.5.4.1 Sandblasting Equipment
Sandblasting equipment shall include an air compressor, hoseg, and nozzles
of proper size and capacity as required for cleaning surfaces to be
painted. The compressor shall be capable of furnishing not less than 150 cfm

of air at a pressure of not less than 90 psi at each nozzle used, and
shall be equipped with traps that will maintain the compressed air free of
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0oil and water.
1.5.4.2 Waterblast Egquipment

The water pressure shall be specified at 2600 psi at 140 degrees F in order
to adequately clean the surfaces to be marked. Water will be furnished at
no cost to the Contractor from a fire hydrant designated by the Contracting
Officer or authorized representative and located within a reasonable
proximity to the work area. The Contractor shall install a gate valve and a
back-flow prevention device on the fire hydrant tap. The Contractor shall
furnish all equipment, material, and labor required to obtain and deliver
water from the designated fire hydrant to the work area(s).

1.5.5 Marking Removal Egquipment

Equipment shall be mounted on rubber tires and shall be capable of removing
markings from the pavement without damaging the pavement surface or joint
sealant. Waterblasting equipment shall be capable of producing an
adjustable, pressurized stream of water. Sandblasting equipment shall
include an air compressor, hoses, and nozzles. The compressor shall be
equipped with traps to maintain the air free of oil and water.

1.5.5.1 Shotblasting Equipment

Shotblasting equipment shall be capable of producing an adjustable depth of
removal of marking and pavement. Each unit shall be self-cleaning and
self-contained, shall be able to confine dust and debris from the
operation, and shall be capable of recycling the abrasive for reuse.

1.5.5.2 Chemical Equipment

Chemical equipment shall be capable of application and removal of chemicals
from the pavement surface, and shall leave only non-toxic biodegradeable
residue.

1.5.6 Traffic Controls

Suitable warning signs shall be placed near the beginning of the worksite
and well ahead of the worksite for alerting approaching traffic from both
directions. Small markers shall be placed along newly painted lines or
freshly placed raised markers to control traffic and prevent damage to
newly painted surfaces or displacement of raised pavement markers.
Painting equipment shall be marked with large warning signs indicating
slow-moving painting equipment in operation.

1.6 MAINTENANCE OF TRAFFIC

1.6.1 Roads, Streets, and Parking Areas
When traffic must be rerouted or controlled to accomplish the work, the
necessary warning signs, flagpersons, and related equipment for the safe
passage of vehicles shall be provided.

1.7 WEATHER LIMITATIONS FOR REMOVAL
Pavement surface shall be free of snow, ice, or slush. Surface temperature
shall be at least 40 degrees F and rising at the beginning of operations,

except those involving shot or sand blasting. Operation shall cease during
thunderstorms. Operation shall cease during rainfall, except for
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waterblasting and removal of previously applied chemicals. Waterblasting
shall cease where surface water accumulation alters the effectiveness of
material removal.

1.8 QUALIFICATIONS

The Contractor shall submit documentation certifying that pertinent
personnel are qualified for equipment operation and handling of chemicals.

PART 2 PRODUCTS
2.1 MATERIALS

Provide materials conforming to the requirements specified herein.
2.1.1 Paints for Roads and Streets

FS TT-P-1952, color as indicated. Ensure paint meets applicable Volatile
Organic Compound, (VOC) air pollution regulations

2.1.2 Reflective Media for Roads and Streets
FS TT-B-1325, Type I, Gradation A.
2.1.3 Raised Pavement Markers

Prismatic reflector type may be used. Markers shall be of permanent colors
as specified for pavement marking, and shall retain the color and
brightness under the action of traffic. Markers shall have a diameter of
not less than 4 inches, and shall be spaced not more than 40 feet apart on
gsolid longitudinal lines or as indicatwed. Broken centerline marker
spacings shall be in segments as indicated with gaps as indicated between
segments. Markers shall have rounded surfaces presenting a smooth contour
to traffic and shall not project more than 3/4 inch above level of
pavement. Pavement markers and adhesive epoxy shall conform to ASTM D 4280

2.1.4 Tactile Warning Surface Tile

Tactile warning surface tile shall be located at each cross walk entrance
or entry locations to streets or parking lots as idicated. Tiles shall be
located over the areas indicated and shall conform to 28 CFR Part 36,

CCR Section 205, CCR Section 1117A.4, CCR Section 1127B.5, and

CCR Section 1133B.8.5 with the preferred truncated dome pattern of markings
for detection. Tiles shall be fabricated of fiber-reinforced plastic
polymer composite material. Color shall Safety Yellows or as seleted by the
Contracting Officer from the manufactuer's standard chart of contrasting
colors (for visibility). Tile colors shall be consistant through the entire
thickness of each tile. The tiles shall be resistant to UV light exposure
and ambient temperatures ranging from 130 degrees F to 20 degrees F to
cover the rypical range of temperatures over the course of the year in the
Mojave Desert. Individual tiles shall have a rated compressive strength of
not less than 27,000 psi and be readily replaceable without requiring
demolishing/removal of the underlying concrete surface.

PART 3 EXECUTION
3.1 SURFACE PREPARATION

Allow new pavement surfaces to cure for a period of not less than 30 days
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before application of marking materials. Thoroughly clean surfaces to be
marked before application of the paint. Remove dust, dirt, and other
granular surface deposits by sweeping, blowing with compressed air, rinsing
with water, or a combination of these methods as required. Remove existing
paint markings, residual curing compounds, and other coatings adhering to
the pavement by water blasting. For Portland Cement Concrete pavement,
grinding, light shot blasting, and light scarification, to a resulting
profile equal to ICRI 03732 CSP 2, CSP 3, and CSP 4, respectively, can be
used in addition to water blasting, to either remove existing coatings or
for surface preparation on most pavements. Scrub affected areas, where oil
or grease is present on old pavements to be marked, with several
applications of trisodium phosphate solution or other approved detergent or
degreaser and rinse thoroughly after each application. After cleaning
oil-soaked areas, seal with shellac or primer recommended by the
manufacturer to prevent bleeding through the new paint. Do not commence
painting in any area until pavement surfaces are dry and clean.

3.1.1 Early Painting of Rigid Pavements

Pretreat rigid pavements that require early painting with an aqueous
solution containing 3 percent phosphoric acid and 2 percent zinc chloride.
Apply the solution to the areas to be marked.

3.1.2 Early Painting of Asphalt Pavements

For asphalt pavement systems requiring painting application at less than 30
days, apply the paint and beads at half the normal application rate,
followed by a second application at the normal rate after 30 days.

3.2 APPLICATION
3.2.1 Testing for Moisture

Apply pavement markings to dry pavement only. The Contractor shall test
the pavement surface for moisture before beginning work after each period
of rainfall, fog, high humidity, or cleaning, or when the ambient
temperature has fallen below the dew point. Do not commence marking until
the pavement is sufficiently dry and the pavement condition has been
approved by the CO or authorized representative. Employ the "plastic wrap
method" to test the pavement for moisture as follows: Cover the pavement
with a 12 inch by 12 inch section of clear plastic wrap and seal the edges
with tape. After 15 minutes, examine the plastic wrap for any visible
moisture accumulation inside the plastic. Do not begin marking operations
until the test can be performed with no visible moisture accumulation
ingside the plastic wrap.

3.2.2 Rate of Application
3.2.2.1 Reflective Markings

Apply paint evenly to the pavement area to be coated at a rate of 105 plus
or minus 5 square feet per gallon. Apply glass spheres uniformly to the
wet paint on road and street pavement at a rate of (6) plus or minus (0.5)
pounds of glass spheres per gallon. Collect and record readings for white
and yellow retroreflective markings at the rate of one reading per marking
site. The minimum acceptable average for white markings is 200
millicandelas per square meter per lux (mcd/m2/1x) (measured with Mirolux
12 Retroreflectometer or similar instrument as agreed). The minimum
acceptable average for yellow markings is 175 millicandelas per square
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meter per lux (mcd/m2/1x). Readings shall be computed by averaging a
minimum of 10 readings taken within the area at random locations. Areas
not meeting the retroreflective requirements stated above shall be
re-marked.

3.2.3 Painting

Apply paint pneumatically with approved equipment at rate of coverage
specified herein. Provide guidelines and templates as necessary to control
paint application. Take special precautions in marking numbers, letters,
and symbols. Manually paint numbers, letters, and symbols. Sharply
outline all edges of markings. The maximum drying time requirements of the
paint specifications will be strictly enforced, to prevent undue softening
of bitumen, and pickup, displacement, or discoloration by tires of traffic.
Discontinue painting operations if there is a deficiency in drying of the
markings until cause of the slow drying is determined and corrected.

3.2.4 Reflective Media

Application of reflective media shall immediately follow the application of
paint. Accomplish drop-on application of the glass spheres to ensure even
distribution at the specified rate of coverage. Should there be
malfunction of either paint applicator or reflective media dispenser,
discontinue operations until deficiency is corrected.

3.2.5 Raised Pavement Markers

Prefabricated markers shall be aligned carefully at the required spacing or
as directed and permanently fixed in place by means of epoxy adhesives. To
ensure good bond, areas where markers will be set shall be thoroughly
cleaned by water blasting and use of compressed air prior to applying
adhesive.

3.2.6 Tactile Warning Surface Tile

Verify that concrete surfaces to receive tactile warning surface tiles have
been properly leveled, cured, and cleaned. Install tile anchors and secure
the individual tiles. 1Istall caulking around the perimeter of the tile
field(s). Conform to tile manufactuer's written instructions.

3.3 FIELD TESTING, INSPECTION, AND DEMONSTRATIONS
3.3.1 Sampling and Testing

As soon as the paint and reflective materials are available for sampling,
obtain by random selection from the sealed containers, two quart samples of
each batch in the presence of the Contracting Officer. Accomplish adequate
mixing prior to sampling to ensure a uniform, representative sample. A
batch is defined as that quantity of material processed by the manufacturer
at one time and identified by number on the label. Clearly identify
samples by designated name, specification number, batch number, project
contract number, intended use, and gquantity involved. Test samples by an
approved laboratory. If a sample fails to meet specification, replace the
material in the area represented by the samples and retest the replacement
material as specified above. Submit copy of the test results to the
Contracting Officer. Include in the report of test results a listing of
any specification requirements not verified by the test laboratory. At the
discretion of the Contracting Officer, samples provided may be tested by
the Government for verification.
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.3.2 Inspection

Examine material at the job site to determine that it is the material
referenced in the report of test results or certificate of compliance. A
certificate of compliance shall be accompanied by test results
substantiating conformance to the specified requirements.

.3.3 Surface Preparations and Application Procedures

Surface preparations and application procedures will be examined by the
Contracting Officer to determine conformance with the requirements
specified. Approve each separate operation prior to initiation of
subsequent operations.

.3.3.1 Surface Preparation Demonstration

Prior to surface preparation or existing marking removal, demonstrate
surface preparation using the proposed materials, methods and equipment.
Prepare areas large enough to determine cleanliness, adhesion of remaining
coating, and rate of cleaning.

.3.3.2 Test Stripe Demonstration

Prior to paint application, demonstrate test stripe application within the
work area using the proposed materials and equipment. Apply separate test
stripes in each of the line widths and configurations required herein using
the proposed equipment. The test stripes shall be long enough to determine
the proper speed and operating pressures for the vehicle(s) and machinery,
but not less than 50 feet long.

.3.3.3 Application Rate Demonstration

During the Test Stripe Demonstration, demonstrate compliance with the
application rates specified herein. Document the equipment speed and
operating pressures required to meet the specified rates in each
configuration of the equipment and provide a copy of the documentation to
the Contracting Officer or authorized representative 7 days prior to
proceeding with the work.

.3.3.4 Retroreflective Value Demonstration

After the test stripes have cured to a "no-track" condition, demonstrate
compliance with the average retroreflective values specified herein. Take
a minimum of ten readings on each test stripe with a Mirolux 12
Retroreflectometer, or similar instrument with the same measuring geometry
and direct readout in millicandelas per square meter per lux (mcd/m2/1x).

.3.3.5 Level of Performance Demonstration

The Contracting Officer or authorized representative will be present at the
application demonstrations to observe the results obtained and to validate
the operating parameters of the vehicle(s) and equipment. If accepted by
the Contracting Officer or authorized representative, the test stripe shall
be the measure of performance required for this project. Work shall not
proceed until the demonstration results are satisfactory to the Contracting
Officer or authorized representative.
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.4 TRAFFIC CONTROL AND PROTECTION

Place warning signs near the beginning of the work site and well ahead of
the work site for alerting approaching traffic from both directions. Place
small markers along newly painted lines to control traffic and prevent
damage to newly painted surfaces. Mark painting equipment with large
warning signs indicating slow-moving painting equipment in operation. Do
not use foil-backed material for temporary pavement marking because of its
potential to conduct electricity during accidents involving downed power
lines.

.5 QUALITY ASSURANCE

Demonstrate success of bond of reflective media, new paint marking and the
pavement surface, vacuum cured surface of new marking after a seven (7) day
dry time. 1Inspect newly applied markings for signs of bond failure based
on visual inspection and comparison to results from Test Stripe
Demonstration paragraph.

.5.1 Reflective Media and Coating Bond Verification

Within seven (7) days after pavement marking application, use industrial
vacuum to sweep new markings. Visually inspect the pavement markings and
the material captured by the vacuum. Verify that no significant loss of
reflective media has occured to the pavement marking due to the vacuum
cleaning.

.5.2 Reflective Media and Coating Application Verification

Use a wet film thickness guage to masure the application of wet paint.

Use a microscope or magnifying glass to evaluate the embedment of glass
beads in the paint. Verify the glass bead embedment with approximately 50%
of the beads embedded and 50% of the beads exposed.

-- End of Section --
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CHAIN LINK FENCES AND GATES
08/10

PART 1 GENERAL

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

basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B 117 (2003) Operating Salt Spray (Fog) Apparatus
ASTM C 94 (2006) Ready-Mixed Concrete
ASTM F 883 (2004) Padlocks

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS RR-F-191 (Rev K) Fencing, Wire and Post Metal (and
Gates, Chain-Link Fence Fabric, and
Accessories)

FS RR-F-191/1 (Rev D) Fencing, Wire and Post, Metal

(Chain-Link Fence Fabric)

FS RR-F-191/2 (Rev D) Fencing, Wire and Post, Metal
(Chain-Link Fence Gates)

FS RR-F-191/3 (Rev D) Fencing, Wire and Post, Metal
(Chain-Link Fence Posts, Top Rails and
Braces)

FS RR-F-191/4 (Rev D) Fencing, Wire and Post, Metal

(Chain-Link Fence Accessories)
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. The
following shall be submitted in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES:
SD-02 Shop Drawings

Gates; G

Post spacing; G

Location of gate, corner, end, and pull posts; G

SD-03 Product Data

Chain-link fencing components; G
Accessories; G
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SD-06 Test Reports
Weight in ounces for zinc coating
SD-07 Certificates

Fabric
Posts
Braces
Framing
Rails
Gates
Padlocks

SD-08 Manufacturer's Instructions
Fence
1.3 DELIVERY, STORAGE, AND HANDLING

Deliver materials to site in an undamaged condition. Store materials off
the ground to provide protection against oxidation caused by ground contact.

1.4 QUALITY ASSURANCE
1.4.1 Required Report Data

Submit reports of listing of chain-link fencing and accessories regarding
Weight in ounces for zinc coating.

PART 2 PRODUCTS
2.1 CHAIN-LINK FENCING AND ACCESSORIES

FS RR-F-191 and detailed specifications as referenced and other
requirements as specified.

2.1.1 Fabric

FS RR-F-191/1; Type I, zinc-coated steel, 9 gage core wire size. Mesh size,
2 inches. Provide selvage knuckled at one selvage and twisted and barbed at
the other. Height of fabric, as indicated.

2.1.2 Gates

FS RR-F-191/2; Type I, single swing and Type II, double swing, as
indicated. Shape and size of gate frame, as indicated. Framing and bracing
members, round of steel alloy. Steel member finish, zinc-coated. Gate
frames and braces of minimum sizes listed in FS RR-F-191/3 for each Class
and Grade except that steel pipe frames shall be 1.90 inches od, 0.120
inches minimum wall thickness. Gate fabric, as specified for fencing
fabric. Barbed wire top on gate, as specified herein. Coating for steel
latches, stops, hinges, keepers, and accessories, galvanized. Gate latches,
fork type. Gate leaves more than 8 feet wide shall have intermediate
members as necessary to provide rigid construction, free from sag or twist.
Gate leaves less than 8 feet wide shall have truss rods or intermediate
braces. Attach gate fabric to gate frame in accordance with manufacturer's
standards, except that welding will not be permitted. Arrange padlocking
latches to be accessible from both sides of gate, regardless of latching
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2

arrangement.

.1.3 Posts, Top Rails, Bottom Rails, and Braces

FS RR-F-191/3 line posts; Class 1, steel pipe, Grade A or B. End, corner,
and pull posts; Class 1, steel pipe, Grade A or B. Braces and rails; Class
1, steel pipe, Grade A or B, in minimum sizes listed in FS RR-F-191/3 for
each class and grade. Steel pipe, Class 1, Grade B shall meet the following
performance criteria when subjected to salt spray testing in accordance
with ASTM B 117:

a. Exterior 1,000 hours with maximum 5 percent red rust.

b. Interior 650 hours with maximum 5 percent red rust.

.1.4 Fencing Accessories

FS RR-F-191/4. Provide wire ties constructed of the same material as the
fencing fabric.

.1.5 Concrete

ASTM C 94, using 3/4 inch maximum-size aggregate, and having minimum
compressive strength of 3000 psi at 28 days.

.1.6 Grout

Provide grout of proportions one part portland cement to three parts clean,
well-graded sand and a minimum amount of water to produce a workable mix.

1.7 Padlocks

ASTM F 883, with chain.

PART 3 EXECUTION

3

3

.1 SITE PREPARATION

1.1 Clearing and Grading

Clear fence line of trees, brush, and other obstacles to install fencing.
Establish a graded, compacted fence line prior to fencing installation.
Compact fill used to establish fence line.

1.2 Excavation

Excavate to dimensions indicated for concrete-embedded items. Clear post
holes of loose material. Dispose of waste material outside limits of
station.

.2 FENCE INSTALLATION

Install fence on prepared surfaces to line and grade indicated. Secure
fastening and hinge hardware in place to fence framework by peening or
welding. Allow for proper operation of components. Coat peened or welded
areas with a repair coating matching original coating. Install fence in
accordance with fence manufacturer's written installation instructions
except as modified herein.
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2.1 Post Spacing

Provide line posts spaced equidistantly apart, not exceeding 10 feet on
center. Provide gate posts spaced as necessary for size of gate openings.
Do not exceed 500 feet on straight runs between braced posts. Provide
corner or pull posts, with bracing in both directions, for changes in
direction of 15 degrees or more, or for abrupt changes in grade. Provide
drawings showing location of gate, corner, end, and pull posts.

.2.2 Post Setting

Set posts plumb. Allow concrete and grout to cure a minimum of 72 hours
before performing other work on posts.

.2.2.1 Earth and Bedrock

Provide concrete bases of dimensions indicated.

.2.2.2 Concrete Slabs and Walls

Set posts into zinc-coated sleeves, set in concrete slab or wall, to a
minimum depth of 12 inches. Fill sleeve joint with lead, nonshrink grout,
or other approved material. Set posts for support of removable fence
sections into sleeves that provide a tight sliding joint and hold posts
aligned and plumb without use of lead or setting material.

.2.3 Bracing

Brace gate, corner, end, and pull posts to nearest post with a horizontal
brace used as a compression member, placed at least 12 inches below top of
fence, and a diagonal truss rod and truss tightener used as a tension
member.

.2.4 Top and Bottom Rails

Install top and bottom rails before installing chain-link fabric. Pass top
rail through intermediate post caps. Provide expansion coupling spaced as
indicated.

.2.5 Fabric

Pull fabric taut and secure fabric to top rail and bottom rail, close to
both sides of each post and at maximum intervals of 24 inches on center.
Secure fabric to posts using stretcher bars, ties or clips spaced 15 inches
on center, or by integrally weaving to integral fastening loops of end,
corner, pull, and gate posts for full length of each post. Install fabric
on opposite side of posts from area being secured. Install fabric so that
bottom of fabric is 2 inches above ground level. Install fence fabric to
provide approximately 2 inch deflection at center of fabric span between
two posts, when a force of approximately 30 pounds is applied perpendicular
to fabric. Fabric should return to its original position when force is
removed.

.3 ACCESSORIES INSTALLATION

.3.1  Post Caps

Design post caps to accommodate top rail. Install post caps as recommended
by the manufacturer.
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.3.2 Supporting Arms

Design supporting arms to accommodate top rail. Install supporting arms as
recommended by manufacturer. In addition to manufacturer's standard
connections, permanently secure supporting arms to posts. Studs driven by
low-velocity powder-actuated tools may be used with steel, wrought iron,
ductile iron, or malleable iron. Do not use studs driven by powder-actuated
tools with gray iron or other material that will fracture.

.3.3 Barbed Wire

Install barbed wire on supporting arms above fence posts. Extend each end
member of gate frames sufficiently above top member to carry three strands
of barbed wire in horizontal alignment with barbed wire strands on the
fence. Pull each strand taut and securely fasten each strand to each
supporting arm or extended member. Secure wires in accordance with fence
manufacturer's recommendations.

.3.4 Gates

Install swing gates to swing through 180 degrees from closed to open.

.3.5 Padlocks

Provide padlocks for gate openings and provide chains that are securely
attached to gate or gate posts. Provide padlocks keyed alike, and provide
two keys for each padlock.

.4 GROUNDING

Ground fencing as specified in Division 26.

.5 CLEANUP

Remove waste fencing materials and other debris from the station.

-- End of Section --
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SECTION 33 40 00

STORM DRAINAGE UTILITIES
02/10

PART 1 GENERAL

1.

1 REFERENCES

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

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 198 (2005) Joints for Concrete Pipe, Manholes,
and Precast Box Sections Using Preformed
Flexible Joint Sealants

ASTM INTERNATIONAL (ASTM)

ASTM A 48/A 48M (2003) Gray Iron Castings
ASTM A 536 (1984; R 2004) Ductile Iron Castings
ASTM C 231 (2004) Air Content of Freshly Mixed

Concrete by the Pressure Method
ASTM C 270 (2006) Mortar for Unit Masonry

ASTM C 443 (2005a) Joints for Concrete Pipe and
Manholes, Using Rubber Gaskets

ASTM C 478 (2006b) Precast Reinforced Concrete
Manhole Sections

ASTM C 923 (2002) Resilient Connectors Between
Reinforced Concrete Manhole Structures,
Pipes and Laterals

ASTM D 1056 (2000) Flexible Cellular Materials -
Sponge or Expanded Rubber

ASTM D 1171 (1999) Rubber Deterioration - Surface
Ozone Cracking Outdoors or Chamber
(Triangular Specimens)

ASTM D 1557 (2009) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-1bf/
ft3) (2700 kN-m/m3)

ASTM D 1751 (2004) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)
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ASTM D 1752 (2004a) Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete
Paving and Structural Construction

ASTM D 1784 (2006a) Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly (Vinyl
Chloride) (CPVC) Compounds

ASTM D 2167 (1994; R 2001) Density and Unit Weight of
Soil in Place by the Rubber Balloon Method

ASTM D 2321 (2005) Underground Installation of
Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

ASTM D 2922 (2005) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (2005) Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)

ASTM D 3034 (2006) Type PSM Poly(Vinyl Chloride) (PVC)
Sewer Pipe and Fittings

ASTM D 3212 (1996a; R 2003el) Joints for Drain and
Sewer Plastic Pipes Using Flexible
Elastomeric Seals

ASTM F 1417 (1992; R 2005) Installation Acceptance of
Plastic Gravity Sewer Lines Using
Low-Pressure Air

ASTM F 679 (2003) Poly(Vinyl Chloride) (PVC)
Large-Diameter Plastic Gravity Sewer Pipe
and Fittings

ASTM F 794 (2003) Poly(Vinyl Chloride) (PVC) Profile

Gravity Sewer Pipe and Fittings Based on
Controlled Inside Diameter

ASTM F 949 (2003) Poly(Vinyl Chloride) (PVC)
Corrugated Sewer Pipe with a Smooth
Interior and Fittings

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C105/A21.5 (2005) Polyethylene Encasement for
Ductile-Iron Pipe Systems

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

01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data
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1.

Placing Pipe

Printed copies of the manufacturer's recommendations for
installation procedures of the material being placed, prior to
installation.

SD-07 Certificates

Pipeline Testing

Pipe Resin Certification

Hydrostatic Test on Watertight Joints
Frame and Cover for Gratings

Determination of Density Certified copies of test reports
demonstrating conformance to applicable pipe specifications,
before pipe is installed. Certification on the ability of frame
and cover or gratings to carry the imposed live load.

.3 DELIVERY, STORAGE, AND HANDLING

.3.1 Delivery and Storage

Materials delivered to site shall be inspected for damage, unloaded, and
stored with a minimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected from any environment that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherwise by
the Contracting Officer. Solvents, solvent compoundsg, lubricants,
elastomeric gaskets, and any similar materials required to install plastic
pipe shall be stored in accordance with the manufacturer's recommendations
and shall be discarded if the storage period exceeds the recommended shelf
life. Solvents in use shall be discarded when the recommended pot life is
exceeded.

3.2 Handling

Materials shall be handled in a manner that ensures delivery to the trench
in sound, undamaged condition. Pipe shall be carried to the trench, not

dragged.

PART 2 PRODUCTS

2

2

.1 PIPE FOR CULVERTS AND STORM DRAINS

1.1 PVC Pipe

The pipe manufacturer's resin certification, indicating the cell
classification of PVC used to manufacture the pipe, shall be submitted
prior to installation of the pipe.

.1.1.1 Type PSM PVC Pipe

ASTM D 3034, Type PSM, maximum SDR 35, produced from PVC certified by the
compounder as meeting the requirements of ASTM D 1784, minimum cell class
12454-B.
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2.1.1.2 Profile PVC Pipe

ASTM F 794, Series 46, produced from PVC certified by the compounder as
meeting the requirements of ASTM D 1784, minimum cell class 12454-B.

2.1.1.3 Smooth Wall PVC Pipe

ASTM F 679 produced from PVC certified by the compounder as meeting the
requirements of ASTM D 1784, minimum cell class 12454-B.

2.1.1.4 Corrugated PVC Pipe

ASTM F 949 produced from PVC certified by the compounder as meeting the
requirements of ASTM D 1784, minimum cell class 12454-B.

2.2 MISCELLANEOUS MATERIALS
2.2.1 Concrete

Unless otherwise specified, concrete and reinforced concrete shall conform
to the requirements for 4,000 psi concrete under Section 03 30 00.00 20
CAST-IN-PLACE CONCRETE. The concrete mixture shall have air content by
volume of concrete, based on measurements made immediately after discharge
from the mixer, of 5 to 7 percent when maximum size of coarse aggregate
exceeds 1-1/2 inches. Air content shall be determined in accordance with
ASTM C 231. The concrete covering over steel reinforcing shall not be less
than 1 inch thick for covers and not less than 1-1/2 inches thick for walls
and flooring. Concrete covering deposited directly against the ground shall
have a thickness of at least 3 inches between steel and ground.
Expansion-joint filler material shall conform to ASTM D 1751, or ASTM D 1752,
or shall be resin-impregnated fiberboard conforming to the physical
requirements of ASTM D 1752.

2.2.2 Mortar

Mortar for pipe joints and connections to other drainage structures shall
conform to ASTM C 270, Type M, except that the maximum placement time shall
be 1 hour. The quantity of water in the mixture shall be sufficient to
produce a stiff workable mortar. Water shall be clean and free of harmful
acids, alkalies, and organic impurities. The mortar shall be used within 30
minutes after the ingredients are mixed with water. The inside of the joint
shall be wiped clean and finished smooth. The mortar head on the outside
shall be protected from air and sun with a proper covering until
satisfactorily cured.

2.2.3 Precast Reinforced Concrete Manholes

Precast reinforced concrete manholes shall be manufactured in accordance
with Section 03 30 00.00 20 CAST IN PLACE CONCRETE and conform to

ASTM C 478. Joints between precast concrete risers and tops shall be made
with flexible watertight, rubber-type gaskets meeting the requirements of
paragraph JOINTS.

2.2.4 Frame and Cover for Gratings
Frame and cover for gratings shall be cast gray iron, ASTM A 48/A 48M,
Class 35B or cast ductile iron, ASTM A 536, Grade 65-45-12. Weight, shape,

size, and waterway openings for grates and curb inlets shall be as
indicated on the plans.
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2.2.5 Joints
2.2.5.1 Flexible Watertight, Gasketed Joints

a. Gaskets: When infiltration or exfiltration is a concern for
pipe lines, the couplings may be required to have gaskets. The
closed-cell expanded rubber gaskets shall be a continuous band
approximately 7 inches wide and approximately 3/8 inch thick,
meeting the requirements of ASTM D 1056, Type 2 Al or B3, and
shall have a quality retention rating of not less than 70 percent
when tested for weather resistance by ozone chamber exposure,
Method B of ASTM D 1171. Rubber O-ring gaskets shall be 13/16 inch
in diameter for pipe diameters of 36 inches or smaller and 7/8 inch
in diameter for larger pipe having 1/2 inch deep end corrugation.
Rubber O-ring gaskets shall be 1-3/8 inches in diameter for pipe
having 1 inch deep end corrugations. O-rings shall meet the
requirements of AASHTO M 198 or ASTM C 443. Flexible plastic
gaskets shall conform to regquirements of AASHTO M 198, Type B.

2.2.5.2 PVC Plastic Pipes
Joints shall be solvent cement or elastomeric gasket type in accordance
with the specification for the pipe and as recommended by the pipe
manufacturer.

2.3 DOWNSPOUT BOOTS
Boots used to connect exterior downspouts to the storm-drainage system
shall be of gray cast iron conforming to ASTM A 48/A 48M, Class 30B or 35B.
Shape and size shall be as indicated.

2.4 RESILIENT CONNECTORS

Flexible, watertight connectors used for connecting pipe to manholes and
inlets shall conform to ASTM C 923.

2.5 HYDROSTATIC TEST ON WATERTIGHT JOINTS

2.5.1 PVC Pipe
A hydrostatic test shall be made on the watertight joint types as proposed.
Only one sample joint of each type needs testing; however, if the sample
joint fails because of faulty design or workmanship, an additional sample
joint may be tested. During the test period, gaskets or other jointing
material shall be protected from extreme temperatures which might adversely
affect the performance of such materials. Test requirements for joints in
PVC and PE plastic pipe shall conform to ASTM D 3212.

2.6 Clean Catch Basins And Culverts
Clean silt and debris from indicated catch basins and culverts.

PART 3 EXECUTION

3.1 EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES
Excavation of trenches, and for appurtenances and backfilling for culverts

and storm drains, shall be in accordance with the applicable portions of
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Section 31 23 00.00 20 EXCAVATION AND FILL and the requirements specified
below.

3.1.1 Trenching

The width of trenches at any point below the top of the pipe shall be not
greater than the outside diameter of the pipe plus 12 inches to permit
satisfactory jointing and thorough tamping of the bedding material under
and around the pipe. Sheeting and bracing, where required, shall be placed
within the trench width as specified. Contractor shall not overexcavate.
Where trench widths are exceeded, redesign with a resultant increase in
cost of stronger pipe or special installation procedures will be necessary.
Cost of this redesign and increased cost of pipe or installation shall be
borne by the Contractor without additional cost to the Government.

3.1.2 Removal of Unstable Material

Where wet or otherwise unstable soil incapable of properly supporting the
pipe, as determined by the Contracting Officer, is unexpectedly encountered
in the bottom of a trench, such material shall be removed to the depth
required and replaced to the proper grade with select granular material,
compacted as provided in paragraph BACKFILLING. When removal of unstable
material is due to the fault or neglect of the Contractor while performing
shoring and sheeting, water removal, or other specified requirements, such
removal and replacement shall be performed at no additional cost to the
Government .

3.2 BEDDING

The bedding surface for the pipe shall provide a firm foundation of uniform
density throughout the entire length of the pipe.

3.2.1 Plastic Pipe

Bedding for PVC and PE pipe shall meet the requirements of ASTM D 2321.
Bedding, haunching, and initial backfill shall be either Class IB or II
material.

3.3 PLACING PIPE

Each pipe shall be thoroughly examined before being laid; defective or
damaged pipe shall not be used. Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, if necessary to maintain
adequate pipe stiffness and meet installation deflection requirements.
Pipelines shall be laid to the grades and alignment indicated. Proper
facilities shall be provided for lowering sections of pipe into trenches.
Lifting lugs in vertically elongated metal pipe shall be placed in the same
vertical plane as the major axis of the pipe. Pipe shall not be laid in
water, and pipe shall not be laid when trench conditions or weather are
unsuitable for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary. Deflection of installed
flexible pipe shall not exceed the following limits:

MAXIMUM ALLOWABLE
TYPE OF PIPE DEFLECTION (%)

Plastic 7.5
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Not legs than 30 days after the completion of backfilling, the Government
may perform a deflection test on the entire length of installed flexible
pipe using a mandrel or other suitable device. Installed flexible pipe
showing deflections greater than those indicated above shall be retested by
a run from the opposite direction. If the retest also fails, the suspect
pipe shall be replaced.

3.3.1 PVC and Ribbed PVC Pipe

Laying shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow.

3.3.2 Corrugated PE Pipe

Laying shall be with the separate sections joined firmly on a bed shaped to
line and grade and shall follow manufacturer's recommendations.

3.3.3 Corrosion Protection For Buried Ductile Iron Pipe

Buried ductile iron pipelines shall be completely encased (wrapped) with a
double thhickness of polyethylene tube or sheet, using Class A or Class C
polyethylene film, in accordance with AWWA C105/A21.5.

3.4 DRAINAGE STRUCTURES
3.4.1 Manholes and Inlets

Construction shall be of precast reinforced concrete; complete with frames
and covers or gratings.

3.4.2 Walls and Headwalls
Construction shall be as indicated.

3.5 BACKFILLING

3.5.1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected material from excavation
or borrow, at a moisture content that will facilitate compaction, shall be
placed along both sides of pipe in layers not exceeding 6 inches in
compacted depth. The backfill shall be brought up evenly on both sides of
pipe for the full length of pipe. The fill shall be thoroughly compacted
under the haunches of the pipe. Each layer shall be thoroughly compacted
with mechanical tampers or rammers. This method of filling and compacting
shall continue until the f£ill has reached an elevation of at least 12 inches
above the top of the pipe. The remainder of the trench shall be backfilled
and compacted by spreading and rolling or compacted by mechanical rammers
or tampers in layers not exceeding 6 inches. Tests for density shall be
made as necessary to ensure conformance to the compaction requirements
specified below. Where it is necessary, in the opinion of the Contracting
Officer, that sheeting or portions of bracing used be left in place, the
contract will be adjusted accordingly. Untreated sheeting shall not be left
in place beneath structures or pavements.

3.5.2 Movement of Construction Machinery

When compacting by rolling or operating heavy equipment parallel with the
pipe, displacement of or injury to the pipe shall be avoided. Movement of
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construction machinery over a culvert or storm drain at any stage of
construction shall be at the Contractor's risk. Any damaged pipe shall be
repaired or replaced.

3.5.3 Compaction
3.5.3.1 General Requirements

Cohesionless materials include gravels, gravel-sand mixtures, sands, and
gravelly sands. Cohesive materials include clayey and silty gravels,
gravel-silt mixtures, clayey and silty sands, sand-clay mixtures, clays,
silts, and very fine sands. When results of compaction tests for
moisture-density relations are recorded on graphs, cohesionless soils will
show straight lines or reverse-shaped moisture-density curves, and cohesive
soils will show normal moisture-density curves.

3.5.3.2 Minimum Density

Backfill over and around the pipe and backfill around and adjacent to
drainage structures shall be compacted at the approved moisture content to
the following applicable minimum density, which will be determined as
specified below.

a. Under airfield and heliport pavements, paved roads, streets,
parking areas, and similar-use pavements including adjacent
shoulder areas, the density shall be not less than 90 percent of
maximum density for cohesive material and 95 percent of maximum
density for cohesionless material, up to the elevation where
requirements for pavement subgrade materials and compaction shall
control.

b. TUnder unpaved or turfed traffic areas, density shall not be less
than 90 percent of maximum density for cohesive material and 95
percent of maximum density for cohesionless material.

c. Under nontraffic areas, density shall be not less than that of the
surrounding material.

3.5.4 Determination of Density

Testing shall be the responsibility of the Contractor and performed at no
additional cost to the Government. Testing shall be performed by an
approved commercial testing laboratory or by the Contractor subject to
approval. Tests shall be performed in sufficient number to ensure that
specified density is being obtained. Laboratory tests for moisture-density
relations shall be made in accordance with ASTM D 1557 except that
mechanical tampers may be used provided the results are correlated with
those obtained with the specified hand tamper. Field density tests shall be
determined in accordance with ASTM D 2167 or ASTM D 2922. When ASTM D 2922
is used, the calibration curves shall be checked and adjusted, if
necessary, using the sand cone method as described in paragraph Calibration
of the referenced publications. ASTM D 2922 results in a wet unit weight of
soil and when using this method ASTM D 3017 shall be used to determine the
moisture content of the soil. The calibration curves furnished with the
moisture gauges shall be checked along with density calibration checks as
described in ASTM D 3017 or ASTM D 2922. Test results shall be furnished
the Contracting Officer. The calibration checks of both the density and
moisture gauges shall be made at the beginning of a job on each different
type of material encountered and at intervals as directed.
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3

.6 PIPELINE TESTING

.6.1 Leakage Tests

Lines shall be tested for leakage by low pressure air or water testing or
exfiltration tests, as appropriate. Low pressure air testing for plastic
pipe shall conform to ASTM F 1417. Prior to exfiltration tests, the trench
shall be backfilled up to at least the lower half of the pipe.If required,
sufficient additional backfill shall be placed to prevent pipe movement
during testing, leaving the joints uncovered to permit inspection. Visible
leaks encountered shall be corrected regardless of leakage test results.
When the water table is 2 feet or more above the top of the pipe at the
upper end of the pipeline section to be tested, infiltration shall be
measured using a suitable weir or other device acceptable to the
Contracting Officer. An exfiltration test shall be made by filling the line
to be tested with water so that a head of at least 2 feet is provided above
both the water table and the top of the pipe at the upper end of the
pipeline to be tested. The filled line shall be allowed to stand until the
pipe has reached its maximum absorption, but not less than 4 hours. After
absorption, the head shall be reestablished. The amount of water required
to maintain this water level during a 2-hour test period shall be measured.
Leakage as measured by the exfiltration test shall not exceed 0.2 gallons
per inch in diameter per 100 feet of pipeline per hour. When leakage
exceeds the maximum amount specified, satisfactory correction shall be made
and retesting accomplished.

.6.2 Deflection Testing

Perform a deflection test on entire length of installed plastic pipeline on
completion of work adjacent to and over the pipeline, including leakage
tests, backfilling, placement of fill, grading, paving, concreting, and any
other superimposed loads. Deflection of pipe in the installed pipeline
under external loads shall not exceed 4.5 percent of the average inside
diameter of pipe. Determine whether the allowable deflection has been
exceeded by use of a pull-through device or a deflection measuring device.

a. Pull-through device: This device shall be a spherical, spheroidal,
or elliptical ball, a cylinder, or circular sections fused to a
common shaft. Circular sections shall be so spaced on the shaft
that distance from external faces of front and back sections will
equal or exceed diameter of the circular section. Pull-through
device may also be of a design promulgated by the Uni-Bell Plastic
Pipe Association, provided that the device meets the applicable
requirements specified in this paragraph, including those for
diameter of the device. Ball, cylinder, or circular sections shall
conform to the following:

(1) A diameter, or minor diameter as applicable, of 95 percent of
the average inside diameter of the pipe; tolerance of plus 0.5
percent will be permitted.

(2) A homogeneous material throughout, with a density greater
than 1.0 as related to water at 39.2 degrees F, and a surface
Brinell hardness of not less than 150.

(3) Center bored and through bolted with a 1/4 inch minimum

diameter steel shaft having a yield strength of not less than
70,000 psi, with eyes or loops at each end for attaching pulling
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cables.

(4) Each eye or loop shall be suitably backed with a flange or
heavy washer such that a pull exerted on opposite end of shaft
will produce compression throughout remote end.

Deflection measuring device: Sensitive to 1.0 percent of the
diameter of the pipe being tested and accurate to 1.0 percent of
the indicated dimension. Deflection measuring device shall be
approved by the Contracting Officer prior to use.

Pull-through device: Pass the pull-through device through each run
of pipe, either by pulling it through or flushing it through with
water. If the device fails to pass freely through a pipe run,
replace pipe which has the excessive deflection and completely
retest in same manner and under same conditions as specified.

Deflection measuring device procedure: Measure deflections through
each run of installed pipe. If deflection readings in excess of
4.5 percent of average inside diameter of pipe are obtained,
retest pipe by a run from the opposite direction. If retest
continues to show a deflection in excess of 4.5 percent of average
inside diameter of pipe, remove pipe which has excessive
deflection, replace with new pipe, and completely retest in same
manner and under same conditions.

Warranty period test: Pipe found to have a deflection of greater
than 5 percent of average inside diameter when deflection test is
performed just prior to end of one-year warranty period shall be
replaced with new pipe and tested as specified for leakage and
deflection.

.7 FIELD PAINTING

After installation, clean cast-iron frames, covers, gratings, and steps not
buried in masonry or concrete to bare metal of mortar, rust, grease, dirt,
and other deleterious materials and apply a coat of bituminous paint. Do
not paint surfaces subject to abrasion.

End of Section --
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SECTION 33 71 02.00 20

UNDERGROUND ELECTRICAL DISTRIBUTION
08/08

PART 1 GENERAL

1.

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

basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM F 512 (2006) Smooth-Wall Poly (Vinyl Chloride)
(PVC) Conduit and Fittings for Underground
Installation

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

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

IEEE Std 100 (2000) The Authoritative Dictionary of
IEEE Standards Terms

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA TC 6 & 8 (2003) Standard for Polyvinyl Chloride PVC
Plastic Utilities Duct for Underground
Installations

NEMA TC 9 (2004) Standard for Fittings for Polyvinyl

Chloride (PVC) Plastic Utilities Duct for
Underground Installation

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 (2011) National Electrical Code
TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-758-A (2004) Customer-Owned Outside Plant
Telecommunications Cabling Standard

U.S. DEPARTMENT OF AGRICULTURE (USDA)
RUS Bull 1751F-644 (2002) Underground Plant Construction
UNDERWRITERS LABORATORIES (UL)

UL 514B (2004; Rev thru Aug 2007) Standard for
Conduit, Tubing and Cable Fittings

UL 651 (2005; Rev thru May 2007) Standard for
Schedule 40 and 80 Rigid PVC Conduit and
Fittings
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1.

1.

2 DEFINITIONS

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

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

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

3 SUBMITTALS

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

SD-06 Test Reports
Field Acceptance Checks and Tests; G

Six copies of the information described below in 8-1/2 by 11 inch
binders having a minimum of three rings from which material may
readily be removed and replaced, including a separate section for
each cable pull. Sections shall be separated by heavy plastic
dividers with tabs, with all data sheets signed and dated by the
person supervising the pull.

.4 QUALITY ASSURANCE

.4.1 Regulatory Requirements

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

4.2 Standard Products

Provide materials and equipment that are products of manufacturers
regularly engaged in the production of such products which are of equal
material, design and workmanship. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipment and materials under similar
circumstances and of similar size. The product shall have been on sale on
the commercial market through advertisements, manufacturers' catalogs, or
brochures during the 2-year period. Where two or more items of the same
class of equipment are required, these items shall be products of a single
manufacturer; however, the component parts of the item need not be the
products of the same manufacturer unless stated in this section.
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1.

4.2.1 Alternative Qualifications

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

.4.2.2 Material and Equipment Manufacturing Date

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

PART 2 PRODUCTS

.1 CONDUIT, DUCTS, AND FITTINGS

1.1 Plastic Conduit for Direct Burial

UL 651, Schedule 40.

1.2 Plastic Duct for Concrete Encasement

NEMA TC 6 & 8 and ASTM F 512.

.1.3 Fittings

.1.3.1 PVC Conduit Fittings

UL 514B, UL 651.

.1.3.2 PVC Duct Fittings

NEMA TC 9.

.2 PULL ROPE

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

.3 CAST-IN-PLACE CONCRETE

Provide concrete in accordance with Section 03 30 00.00 20 CAST-IN-PLACE
CONCRETE. In addition, provide concrete for encasement of underground ducts
with 3000 psi minimum 28-day compressive strength. Concrete associated with
electrical work for other than encasement of underground ducts shall be4000
psi minimum 28-day compressive strength unless specified otherwise.

PART 3 EXECUTION

3

.1 INSTALLATION

After Field Acceptance Checks and Tests submissions are approved, install
equipment and devices in accordance with the manufacturer's published
instructions and with the requirements and recommendations of NFPA 70 and
IEEE C2 and CALPUC G.0.128 as applicable. In addition to these
requirements, install telecommunications in accordance with TIA-758-A and
RUS Bull 1751F-644.
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.2 UNDERGROUND CONDUIT AND DUCT SYSTEMS

.2.1 Requirements

Depths to top of the conduit shall be in accordance with NFPA 70. Run
conduit in straight lines except where a change of direction is necessary.
Numbers and sizes of ducts shall be as indicated. Ducts shall have a
continuous slope downward toward underground structures and away from
buildings, laid with a minimum slope of 3 inches per 100 feet. Depending on
the contour of the finished grade, the high-point may be at a terminal, a
manhole, a handhole, or between manholes or handholes. Short-radius
manufactured 90-degree duct bends may be used only for pole or equipment
risers, unless sgpecifically indicated as acceptable. The minimum
manufactured bend radius shall be 18 inches for ducts of less than 3 inch
diameter, and 36 inches for ducts 3 inches or greater in diameter.
Otherwise, long sweep bends having a minimum radius of 25 feet shall be
used for a change of direction of more than 5 degrees, either horizontally
or vertically. Both curved and straight sections may be used to form long
sweep bends, but the maximum curve used shall be 30 degrees and
manufactured bends shall be used. Ducts shall be provided with end bells
whenever duct lines terminate in structures.

.2.2 Treatment

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

.2.3 Conduit Cleaning

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

.2.4 Multiple Conduits

Separate multiple conduits by a minimum distance of 2 1/2 inches, except
that light and power conduits shall be separated from control, signal, and
telephone conduits by a minimum distance of 3 inches. Stagger the joints of
the conduits by rows (horizontally) and layers (vertically) to strengthen
the conduit assembly. Provide plastic duct spacers that interlock
vertically and horizontally. Spacer assembly shall consist of base spacers,
intermediate spacers, ties, and locking device on top to provide a
completely enclosed and locked-in conduit assembly. Install spacers per
manufacturer's instructions, but provide a minimum of two spacer assemblies
per 10 feet of conduit assembly.
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3.2.5 Conduit Plugs and Pull Rope

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

3.2.6 Conduit and Duct Without Concrete Encasement

Provide not less than 3 inches clearance from the conduit to each side of
the trench. Grade bottom of trench smooth; where rock, soft spots, or
sharp-edged materials are encountered, excavate the bottom for an additional
3 inches, fill and tamp level with original bottom with sand or earth free
from particles, that would be retained on a 1/4 inch sieve. The first 6 inch
layer of backfill cover shall be sand compacted as previously specified.

The rest of the excavation shall be backfilled and compacted in3 to 6 inch
layers. Provide color, type and depth of warning tape as specified in
Section 31 23 00.00 20 EXCAVATION AND FILL.

3.2.7 Duct Encased in Concrete

Construct underground duct lines of individual conduits encased in
concrete. Do not mix different kinds of conduit in any one duct bank.
Concrete encasement surrounding the bank shall be rectangular in
cross-section and shall provide at least 3 inches of concrete cover for
ducts. Separate conduits by a minimum concrete thickness of 2 1/2 inches,
except separate light and power conduits from control, signal, and
telecommunications conduits by a minimum concrete thickness of 3 inches.
Before pouring concrete, anchor duct bank assemblies to prevent the
assemblies from floating during concrete pouring. Anchoring shall be done
by driving reinforcing rods adjacent to duct spacer assemblies and
attaching the rods to the spacer assembly. Provide color, type and depth of
warning tape as specified in Section 31 23 00.00 20 EXCAVATION AND BACKFILL.

3.3 EXCAVATING, BACKFILLING, AND COMPACTING

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

3.3.1 Reconditioning of Surfaces
3.3.1.1 Unpaved Surfaces

Restore to their original elevation and condition unpaved surfaces
disturbed during installation of duct. Preserve sod and topsoil removed
during excavation and reinstall after backfilling is completed. Replace sod
that is damaged by sod of quality equal to that removed. When the surface
is disturbed in a newly seeded area, re-seed the restored surface with the
same quantity and formula of seed as that used in the original seeding, and
provide topsoiling, fertilizing, liming, seeding, sodding, sprigging, or
mulching.

3.3.1.2 Paving Repairs

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

Provide concrete in accordance with Section 03 30 00.00 20 CAST-IN-PLACE
CONCRETE.

-- End of Section --
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