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SECTION 01 11 00.98

SUMMARY OF WORK
04/06

PART 1 GENERAL
1.1 SUMMARY

The work to be performed under this project consists of providing the
labor, equipment, and materials to the NASA Glenn Research Center for the
installation of a new domestic waterline system.

This project involves the replacement of the existing dual waterline system,
located along Taylor Road, from the intersection of Stratton Road south to
Road K, as well as along the following roads: Durand Road, from and to its
intersection with Taylor Road; Ames Road, from its intersection with Taylor
Road to where it intersects with Moffett Road; Moffett Road from Durand Road
to Walcott Road; Stratton Road/Walcott Road, from the intersection of
Stratton Road at Taylor Road southwest to the intersection of Walcott Road
and Road K. Additionally, Phase I of this project includes removing and
replacing the existing isolation valve (Valve #1200) located just north of
Building 101, and lining the existing eastern 24-inch steel spiral-weld water
main from the Main Gate valve pit, located at the facility's Brookpark Road
entrance, to its point of intersection with the proposed 24-inch waterline,
between Buildings 101 and 4.

For this phase, horizontal directional drilling (HDD) was selected as the
preferred method of construction for installing the proposed waterline due to
it economical benefits and efficiency over the other construction methods
investigated. Also included in this phase of construction is the pavement
restoration of Taylor Road, between Stratton Road and Ames Road, and Ames
Road, in its entirety. The pavement restoration shall consist of planing and
replacing the asphalt surface course.

New ultrasonic flow meters and reduced pressure backflow preventers will be
installed within certain buildings on campus and connected to the building
automation system. The buildings in which these devices will be installed
are included in the construction plans.

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Upon receipt of Government Furnished Equipment, the Contractor
shall submit records in accordance with the paragraph entitled,
"Government Furnished Property," of this section.
Submit the following items to the Contracting Officer:
Site Specific Health and Safety Plan (HASP) G

Utility Outages G
Confined Space Permits G

SECTION 01 11 00.98 Page 2



NASA DW Line WATERLIN

1.

Connection Requests G
Borrow Permits G
Excavation Permits G
Welding Permits G
Burning Permits G

3 CONTRACT DRAWINGS

See Construction Plans Index Sheet, DOMW-COF16785-GI001, for a list of
drawings which are a part of this contract.

Drawings are available from The NASA Glenn Research Center. Contractors
shall purchase drawings from vendor. Reference publications will not be
furnished.

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

.4 WORK RESCHEDULING

Contractor shall allow for a maximum of 5 days where construction activity
is prohibitive. Further allowance for 3 days of excavation and subsurface
activity abeyance shall be imposed where other construction activities are
permitted. Government will provide 24 hour notification each time the
restrictions are invoked.

Normal duty hours for work shall be from 7:00 a.m. to 3:30 p.m., Monday
through Friday. Requests for additional work shall require written
approval from the Contracting Officer 7 days in advance of the proposed
work period. Special permission will be given in other circumstances on a
case by case basis.

.5 OCCUPANCY OF PREMISES

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

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

.6 ON-SITE PERMITS

.6.1 Utility Outages and Connection Requests

Work shall be scheduled to hold outages to a minimum.

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

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

Requests for utility outages and connections shall be made in writing to
the Contracting Officer at least 15 working days in advance of the time
required. Each request shall state the system involved, area involved,
approximate duration of outage, and the nature of work involved.

SECTION 01 11 00.98 Page 3
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1.6.2 Hot Work, Excavation and Confined Space Permits

ACTIVITY SUBMISSION DATE SUBMISSION FORM
Hot Work Permits 7 days prior to work NASA Form C-7A & NASA Form C-7B
Confined Space 7 days prior to work NASA Form C-199
Excavation Permit 21 days prior to work NASA Form C-927

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

Burning of trash or rubbish is not permitted.

1.7 SALVAGE MATERIAL AND EQUIPMENT

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

It shall be segregated, itemized, delivered, and off-loaded at the
designated storage area located within 20 miles of the construction site.

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

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION

Not Used

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

PRICE AND PAYMENT PROCEDURES
11/11

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)

EP-1110-1-8 (2009) Construction Equipment Ownership
and Operating Expense Schedule

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Schedule of Prices; G

.3 SCHEDULE OF PRICES

.3.1 Data Required

This contract requires the use of a cost-loaded Network Analysis Schedule
(NAS) . The information required for the Schedule of Prices will be entered
as an integral part of the Network Analysis Schedule. Within 15 calendar
days of notice of award, prepare and deliver to the Contracting Officer a
Schedule of Prices (construction contract) as directed by the Contracting
Officer. Provide a detailed breakdown of the contract price, giving
quantities for each of the various kinds of work, unit prices, and extended
prices. Costs shall be summarized and totals provided for each
construction category.

.3.2 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 ft line. Identify costs for the
building(s), and include work out to the 5 ft line. Work out to the 5 ft
line shall include construction encompassed within a theoretical line 5 ft
from the face of exterior walls and shall include attendant construction,
such as pad mounted HVAC cooling equipment, cooling towers, and
transformers placed beyond the 5 ft line.

SECTION 01 20 00.00 20 Page 2
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1.

4 CONTRACT MODIFICATIONS

In conjunction with the Contract Clause "DFARS 252.236-7000, Modification
Proposals-Price Breakdown," and where actual ownership and operating costs
of construction equipment cannot be determined from Contractor accounting
records, equipment use rates shall be based upon the applicable provisions
of the EP-1110-1-8.

.5 CONTRACTOR'S INVOICE AND CONTRACT PERFORMANCE STATEMENT

.5.1 Content of Invoice

Requests for payment will be processed in accordance with the Contract
Clause FAR 52.232-27, Prompt Payment Construction Contracts

and FAR 52.232-5, Payments Under Fixed-Price Construction Contracts. The
requests for payment shall include the documents listed below.

a. Updated Project Schedule and reports required by the contract.

b. Contractor Safety Self Evaluation Checklist.

c. Other supporting documents as requested.

d. Updated copy of submittal register.

e. Invoices not completed in accordance with contract requirements will be
returned to the Contractor for correction of the deficiencies.

.5.2 Submission of Invoices

If NFAS Clause 5252.232-9301 is included in the contract, the documents
listed in paragraph "CONTENT OF INVOICE" shall be provided in their
entirety as attachments in Wide Area Work Flow (WAWF) for each invoice
submitted. The maximum size of each WAWF attachment is two megabytes, but
there are no limits on the number of attachments. If a document cannot be
attached in WAWF due to system or size restriction it shall be provided as
instructed by the Contracting Officer.

.5.3 Final Invoice

a. A final invoice shall be accompanied by the Contractor's Final Release.
If the Contractor is incorporated, the Final Release shall contain the
corporate seal. An officer of the corporation shall sign and the
corporate secretary shall certify the Final Release.

b. For final invoices being submitted via WAWF, the original Contractor's
Final Release Form must be provided directly to the respective
Contracting Officer prior to submission of the final invoice. Once
receipt of the original Final Release Form has been confirmed by the
Contracting Officer, the Contractor shall then submit final invoice and
attach a copy of the Final Release Form in WAWF.

c. Final invoices not accompanied by the Contractor's Final Release will be
considered incomplete and will be returned to the Contractor.

.6 PAYMENTS TO THE CONTRACTOR

Payments will be made on submission of itemized requests by the Contractor
which comply with the requirements of this section, and will be subject to

SECTION 01 20 00.00 20 Page 3

WATERLIN



NASA DW Line WATERLIN

reduction for overpayments or increase for underpayments made on previous
payments to the Contractor.

1.6

.1 Obligation of Government Payments

The obligation of the Government to make payments required under the
provigsions of this contract will, at the discretion of the Contracting
Officer, be subject to reductions and/or suspensions permitted under the
FAR and agency regulations including the following in accordance with "FAR

32.503-6:

a. Reasonable deductions due to defects in material or workmanship;

b. Claims which the Government may have against the Contractor under or in
connection with this contract;

c. Unless otherwise adjusted, repayment to the Government upon demand for
overpayments made to the Contractor; and

d. Failure to provide up to date record drawings not current as stated in
Contract Clause "FAC 5252.236-9310, Record Drawings."

1.6.2 Payment for Onsite and Offsite Materials

Progress payments may be made to the contractor for materials delivered on
the site, for materials stored off construction sites, or materials that
are in transit to the construction sites under the following conditions:

a.

b.

FAR 52.232-5(b) Payments Under Fixed Price Construction Contracts.

Materials delivered on the site but not installed, including completed
preparatory work, and off-site materials to be considered for progress
payment shall be major high cost, long lead, special order, or
specialty items, not susceptible to deterioration or physical damage in
storage or in transit to the construction site. Examples of materials
acceptable for payment consideration include, but are not limited to,
structural steel, non-magnetic steel, non-magnetic aggregate,
equipment, machinery, large pipe and fittings,precast/prestressed
concrete products, plastic lumber (e.g., fender piles/curbs), and
high-voltage electrical cable. Materials not acceptable for payment
include consumable materials such as nails, fasteners, conduits, gypsum
board, glass, insulation, and wall coverings.

Materials to be considered for progress payment prior to installation
shall be specifically and separately identified in the Contractor's
estimates of work submitted for the Contracting Officer's approval in
accordance with Schedule of Prices requirement of this contract.
Requests for progress payment consideration for such items shall be
supported by documents establishing their value and that the title
requirements of the clause at FAR 52.232-5 have been met.

Materials are adequately insured and protected from theft and exposure.

Provide a written consent from the surety company with each payment
request for offsite materials.

Materials to be considered for progress payments prior to installation

shall be stored either in Hawaii, Guam, Puerto Rico, or the Continental
United States. Other locations are subject to written approval by the

SECTION 01 20 00.00 20 Page 4
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Contracting Officer.
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 22 00.00 10

MEASUREMENT AND PAYMENT
04/06

PART 1 GENERAL

1

.1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM A615/A615M (2009b) Standard Specification for
Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

ASTM C127 (2007) Standard Test Method for Density,
Relative Density (Specific Gravity), and
Absorption of Coarse Aggregate

ASTM C128 (2007a) Standard Test Method for Density,
Relative Density (Specific Gravity), and
Absorption of Fine Aggregate

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-03 Product Data

Weight Certificates

.3 LUMP SUM PAYMENT ITEMS

Payment items for the work of this contract for which contract lump sum
payments will be made are listed in the BIDDING SCHEDULE and described
below. All costs for items of work, which are not specifically mentioned
to be included in a particular lump sum or unit price payment item, shall
be included in the listed lump sum item most closely associated with the
work involved. The lump sum price and payment made for each item listed
shall constitute full compensation for furnishing all plant, labor,
materials, and equipment, and performing any associated Contractor quality
control, environmental protection, meeting safety requirements, tests and
reports, and for performing all work required for which separate payment is
not otherwise provided.

SECTION 01 22 00.00 10 Page 2
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1.3.1 Mobilization and Demobilization

1.3.1.1 Payment
Payment will be made for costs associated with mobilization and
demobilization, as defined in Special Clause PAYMENT FOR MOBILIZATION AND
DEMOBILIZATION.

1.3.1.2 Unit of Measure
Unit of measure: lump sum.

1.3.2 Subsurface Utility Exploration (SUE)

1.3.2.1  Payment

Payment will be made for costs associated with operations necessary to
explore underground utilities throughout the length of the project.

1.3.2.2 Unit of Measure

Unit of measure: each.
1.3.3 Maintenance of Traffic
1.3.3.1 Payment

Payment will be made for costs associated with operations necessary for
mainting traffic thoughout the project area.

1.3.3.2 Unit of Measure
Unit of measure: lump sum.
1.4 UNIT PRICE PAYMENT ITEMS

Payment items for the work of this contract on which the contract unit
price payments will be made are listed in the BIDDING SCHEDULE and
described below. The unit price and payment made for each item listed
shall constitute full compensation for furnishing all plant, labor,
materials, and equipment, and performing any associated Contractor quality
control, environmental protection, meeting safety requirements, tests and
reports, and for performing all work required for each of the unit price
items.

1.4.1 Excavation

1.4.1.1 Payment
Payment will be made for costs associated with excavation for the channel
and for the structure, which includes performing required excavation and
other operations incidental thereto, Contractor-furnished disposal area(s)
and disposition of excess excavated material and unsuitable and frozen
materials.

1.4.1.2 Measurement
The total quantity of excavated material for which payment will be made

will be the theoretical quantity between the ground surface as determined

SECTION 01 22 00.00 10 Page 3
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by a survey and the grade and slope of the theoretical cross sections
indicated. ©No allowance will be made for overdepth excavation or for the
removal of any material outside the required slope lines unless authorized.

1.4.1.3 Unit of Measure

Unit of measure: cubic yard.
1.4.2 Deformed Steel Bars for Concrete Reinforcement
1.4.2.1 Payment

Payment will be made for costs associated with furnishing, transporting,
delivering, and placing deformed steel bars for concrete reinforcement,
which includes steel in laps as indicated or as required. No payment will
be made for the additional steel in laps which are authorized for the
convenience of the Contractor. No separate payment will be made for
accessories and payment shall be included in the contract unit price for
the items of work to which the accessories are incidental.

1.4.2.2 Measurement

The measured lengths of deformed steel bars for concrete reinforcement will
be converted to weights for the size of bars listed by the use of the
nominal weights per lineal foot specified in ASTM A615/A615M.

1.4.2.3 Unit of Measure

Unit of measure: per pound in place.
1.4.3 Bituminous Base Course
1.4.3.1 Payment

Payment will be made for costs associated with bituminous base course,
which includes preparing and reconditioning the underlying layer, and other
incidentals necessary to complete the work required by Section 32 12 17.98
HOT MIX BITUMINOUS PAVEMENT. No payment will be made for defective areas
until corrected.

1.4.3.2 Measurement

Bituminous Base Course will be measured for payment based upon the number
of cubic yards of bituminous mixture used in the accepted work. Bituminous
mixture shall be weighed after mixing, and no deductions will be made for
the weight of bituminous material incorporated in the mix. Quantities of
paving mixtures called for in bid schedule are based on aggregates having a
specific gravity of 2.65 as determined according to apparent specific
gravity paragraphs in ASTM C127 and ASTM Cl128. Correction in the tonnage
of bituminous base course mixtures shall be made to compensate for the
difference in the tonnage of mixtures used in the project, when specific
gravities of aggregates used are more than 2.70 and less than 2.60. The
tonnage paid for shall be the number of tons used, proportionately
corrected for specific gravities using 2.65 as the base correctional factor.

1.4.3.3 Unit of Measure

Unit of measure: cubic yards.

SECTION 01 22 00.00 10 Page 4



NASA DW Line WATERLIN

1.4.4 Bituminous Materials
1.4.4.1 Payment

Payment will be made for costs associated with bituminous materials.
1.4.4.2 Measurement

Bituminous materials will be measured for payment based upon the number of
cubic yards of the material used in the accepted work.

1.4.4.3 Unit of Measure
Unit of measure: cubic yards.
1.4.5 Water Mains and Service Branches (Open Trench Construction)
1.4.5.1 Payment
Payment will be made for costs associated with constructing water mains and
service branches, through open trench construction methods, including

fittings, and includes:

A. Excavation for items and preparation of the foundations, necessary
for placing water mains and service branches, including fittings.

B. Furnishing and placing bedding and backfill, including Low Strength
Mortar Backfill in accordance with ODOT Item 613.

C. Constructing and subsequently removing all necessary cofferdams,
bracing, cribs and sheeting.

D. Providing all joints as shown on the plans.
E. Furnishing and installing all necessary bends and branches.

F. Furnishing and installing all necessary Copperhead tracer wire and splice
blocks, or approved equal.

G. Joining to existing and proposed appurtenances as required in the
project plans.

H. Performing all necessary test (leakage test, disinfections,
hydrostatic) .

I. Restoration of disturbed underground facilities.
J. Constructing all required blocking and wedging and/or thrust blocking.

L. Furnishing and installing all necessary restraining of joints and
fittings.

Refer to ODOT Item 638 for additional information on constructing water mains
and service branches.

1.4.5.2 Measurement
Water mains and service branches will be measured for payment based upon

the number of linear feet of the material used in the accepted work.

SECTION 01 22 00.00 10 Page 5
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1.4.5.3 Unit of Measure

Unit of measure: linear foot installed.
1.4.6 Low Strength Mortar Backfill
1.4.6.1  Payment

Payment will be made for costs associated with furnishing and placing Low
Strength Mortar Backfill in accordance with ODOT CMS Item 613.

1.4.6.2 Measurement

Low Strength Mortar Backfill will be measured for payment based upon the
number of cubic yards of the material used in the accepted work except where
used in the construction of water mains and service branches via open trench
construction.

1.4.6.3 Unit of Measure
Unit of measure: cubic yards.
1.4.6 6" Fire Hydrant
1.4.6.1 Payment

The item shall be in accordance with ODOT Item 638.14 and other applicable
sections of Item 638, and includes excavation and furnishing and installing a
new fire hydrant complete with proper jointing, blocking, and backfilling as
outlined below and all other incidental work necessary to complete this item
of work. Payment for all hydrant branches, gate valves, and valve boxes
required to perform the 6" Fire Hydrant Assembly will be included as part of
this pay item. Fire Hydrants shall be Guardian K-81D Hydrant Kennedy Valve
or approved equal.

A. Excavation and Drainage Pits. Excavate according to ODOT Item 638.04.
Excavate a drainage pit 2 feet in diameter and 3 feet deep below the hydrant
and fill it with granular material.

B. Setting Fire Hydrants. Provide a 3-foot minimum radius unobstructed area
around all hydrants. Set the sidewalk flange 2 inches above finished grade.
Set hydrants on hardwood blocks according to ODOT 638.06.K. Provide thrust
blocking according to ODOT 638.06.L.

Cover any hydrant not in service with a burlap or sturdy opaque plastic bag.
C. Fire Hydrant Connections. Construct hydrant branches using a section of
ductile iron pipe from the main to the hydrant, and include a gate valve and
valve box set vertically and placed in the line as indicated. Locate the

valve a minimum of 3 feet from the hydrant streamer connection.

D. Gate Valve and Valve Box. Provide gate valve and valve boxes for hydrant
branches conforming to ODOT 638.13.

1.4.6.2 Measurement
Fire Hydrants will be measured for payment based upon the number of each unit

used in the accepted work.
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1.4.6.3 Unit of Measure
Unit of measure: each.
PART 2 PRODUCTS

Not Used
PART 3 EXECUTION

Not Used

-- End of Section --
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SECTION 01 30 00.98

ADMINISTRATIVE REQUIREMENTS

12/08
PART 1 GENERAL
1.1 SUMMARY
A. This section includes:
1. Project management and coordination.
2. Construction progress documentation.

3. Submittal procedures and general requirements for Submittals.
1.2 PROJECT MANAGEMENT AND COORDINATION - ENVIRONMENTAL

A. Contractor's Environmental Manager: Designate an on-site party
responsible for overseeing the Contractor's conformance to environmental
goals for the project and implementing procedures for environmental
protection.
1. Qualifications: Minimum 5 years construction experience on
projects of similar size and scope; minimum 5
years experience with environmental procedures similar to those of
this project; familiarity with Environmental Management Systems (EMS's)
such as ISO 14001; familiarity with environmental regulations
applicable to construction operations.
2. Responsibilities: Responsibilities shall include:
a. Compliance with applicable Federal, State and local
environmental regulations, including maintaining required

documentation. Refer to Section 01 41 00 (01411) - Regulatory
Requirements.

b. Implementation of the Waste Management Plan.

c. Implementation of the IAQ Management Plan.

d. Implementation of the Environmental Protection Plan.

e. Training for Contractor personnel in accordance with their

position requirements.
f. Monitoring and documentation of environmental procedures.

B. Perform project quality control in accordance with requirements
specified in Related Sections, including:

1. 01 35 43.98 - Environmental Protection Procedures
2. 01 45 00.98 - Quality Control
3. 01 74 19 - Construction & Demolition Waste Management

C. Contractor's Environmental Training Program: contractor shall provide
environmental training for workers performing work on the project site.
Training shall include the following:

1. Overview of environmental issues related to the building industry.
2. Overview of environmental issues related to the Project.
3. Review of site specific procedures and management plans:

a. 01 35 43.98 - Environmental Protection Procedures

b. 01 74 19 - Construction & Demolition Waste Management

SPECIFIER NOTE:
Pollution prevention (P2) means "source reduction,: as defined under the
Pollution Prevention Act, and other practices that reduce or eliminate the
creation of pollutants.
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The U.S. EPA administers a variety of Pollution Prevention (P2) programs.
for information on PS practices, initiatives, and programs administered by
EPA and other organizations, refer to www.epa.gov/P2.
4. Pollution Prevention (P2) practices: Submit evidence of familiarity
with P2 practices.
5. Compliance with environmental regulations: As specified in Section
01 21 00 (01411) - Regulatory Requirements. Submit Contractor 40 CFR
employee training records upon request of Owner.

1.3 CONSTRUCTION PROGRESS DOCUMENTATION

A. Progress Photographs:
1. Photographically document site conditions prior to start of
construction operations.
2. Take weekly photographs throughout the entire project. Photographs
shall be provided for unrestricted use by Owner.

a. Indicate photgraphs demonstrating environmental procedures.

3. Submit minimum 20 photographs on CD, formatted to ISO 9660 or via
email with each application for payment. Organize photgraphs by date
and description.

1.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. The following shall be submitted in accordance with Section

01 33 00.98 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
List of contact personnel; G,
View location map; G,
Progress and completion pictures; G,
1.5 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.

1.6 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 (24 bpp) minimum
resolution in JPEG file format showing the sequence and progress of work.
Take a minimum of 20 digital photographs each week throughout the entire
project from a minimum of ten views from points located by the Contracting
Officer. Submit a view location sketch indicating points of view. Submit
with the monthly invoice two sets of digital photographs each set on a
separate 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 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
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Government.
1.7 MINIMUM INSURANCE REQUIREMENTS

Procure and maintain during the entire period of performance under this
contract the following minimum insurance coverage:

a. Comprehensive general liability: $500,000 per occurrence
b. Automobile liability: $200,000 per person, $500,000 per
occurrence for bodily injury, $20,000 per occurrence for property

damage

c. Workmen's compensation as required by Federal and State workers'
compensation and occupational disease laws.

d. Employer's liability coverage of $100,000, except in States where
workers compensation may not be written by private carriers,

e. Others as required by State.

1.8 CONTRACTOR PERSONNEL REQUIREMENTS

1.8.1 Subcontractors and Personnel
Furnish a list of contact personnel of the Contractor and subcontractors
including addresses and telephone numbers for use in the event of an
emergency. As changes occur and additional information becomes available,
correct and change the information contained in previous lists.

1.8.2 Identification Badges
Identification badges, if required, will be furnished without charge.
Application for and use of badges will be as directed. Immediately report
instances of lost or stolen badges to the Contracting Officer.

1.8.3 Subcontractor Special Requirements

1.8.3.1 Asbestos Containing Material
All contract requirements of Section 02 82 00.98, "Engineering Control of
Asbestos Containing Materials" assigned to the Private Qualified Person
(PQP) shall be accomplished directly by a first tier subcontractor.

1.8.4 Contractor Personnel Requirements

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

1.9 SUPERVISION

Have at least one qualified supervisor capable of reading, writing, and
conversing fluently in the English language on the job site during working
hours. 1In addition, if a Quality Control (QC) representative is required
on the contract, then that individual shall also have fluent English
communication skills.
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1.

10 PRECONSTRUCTION CONFERENCE

After award of the contract but prior to commencement of any work at the
site, meet with the Contracting Officer to discuss and develop a mutual
understanding relative to the administration of the value engineering and
safety program, preparation of the schedule prices, shop drawings, and
other submittals, scheduling programming, and prosecution of the work.
Major subcontractors who will engage in the work shall also attend.

.11 PARTNERING

LEVEL C PARTNERING: To most effectively accomplish this contract, the
Government requires the formation of a cohesive partnership with the
Contractor and its subcontractors. The partnership will draw on the
strength of each organization in an effort to achieve a quality project
done right the first time, within budget, on schedule, and without any
safety mishaps. This level of partnering discusses partnering concepts and
benefits and should become a part of the preconstruction conference. The
senior Government representative and senior Contractor representative
present will jointly host the partnering sessions. The partners will
determine the frequency of the follow-on sessions. Partnering sessions
should be held at or near the location of the activity contracting office.
The participants shall bear their own costs for meals, lodging, and
transportation associated with partnering.

.12 AVAILABILITY OF CADD DRAWING FILES

After award and upon request, the electronic "Computer-Aided Drafting and
Design (CADD)" drawing files will only be made available to the Contractor
for use in preparation of construction data related to the referenced
contract subject to the following terms and conditions.

Data contained on these electronic files shall not be used for any purpose
other than as a convenience in the preparation of construction data for the
referenced project. Any other use or reuse shall be at the sole risk of
the Contractor and without liability or legal exposure to the Government.
The Contractor shall make no claim and waives to the fullest extent
permitted by law, any claim or cause of action of any nature against the
Government, its agents or sub consultants that may arise out of or in
connection with the use of these electronic files. The Contractor shall,
to the fullest extent permitted by law, indemnify and hold the Government
harmless against all damages, liabilities or costs, including reasonable
attorney's fees and defense costs, arising out of or resulting from the use
of these electronic files.

These electronic CADD drawing files are not construction documents.
Differences may exist between the CADD files and the corresponding
construction documents. The Government makes no representation regarding
the accuracy or completeness of the electronic CADD files, nor does it make
representation to the compatibility of these files with the Contractors
hardware or software. In the event that a conflict arises between the
signed and sealed construction documents prepared by the Government and the
furnished CADD files, the signed and sealed construction documents shall
govern. The Contractor is responsible for determining if any conflict
exists. TUse of these CADD files does not relieve the Contractor of duty to
fully comply with the contract documents, including and without limitation,
the need to check, confirm and coordinate the work of all contractors for
the project.
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If the Contractor uses, duplicates and/or modifies these electronic CADD
files for use in producing construction data related to this contract, all
previous indicia of ownership (seals, logos, signatures, initials and
dates) shall be removed.

1.13 ELECTRONIC MAIL (E-MAIL) ADDRESS

The Contractor shall establish and maintain electronic mail (e-mail)
capability along with the capability to open various electronic attachments
in Microsoft, Adobe Acrobat, and other similar formats. Within 10 days
after contract award, the Contractor shall provide the Contracting Officer
a single (only one) e-mail address for electronic communications from the
Contracting Officer related to this contract including, but not limited to
contract documents, invoice information, request for proposals, and other
correspondence. The Contracting Officer may also use email to notify the
Contractor of base access conditions when emergency conditions warrant,
such as hurricanes, terrorist threats, etc. Multiple email address will
not allowed.

It is the Contractor's responsibility to make timely distribution of all
Contracting Officer initiated e-mail with its own organization including
field office(s). The Contractor shall promptly notify the Contracting
Officer, in writing, of any changes to this email address.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTION

Not used.
-- End of Section --
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SECTION 01 31 19.98

PROJECT MEETINGS
04/06

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 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

A Project Submittal Schedule shall be submitted in accordance with
paragraph entitled, "Project Meetings," of this section.

The Contractor shall submit a Monthly Progress Report at the first
meeting of each month.

.3 PRECONSTRUCTION CONFERENCE

The Contractor shall attend a preconstruction conference scheduled by the
Contracting Officer. Work shall not commence prior to the conference.
Subcontractor representatives shall attend.

Discussion shall address project orientation, personnel contact, safety
issues, permits, deficiencies, and the location of the Contractor's office.

.4 PROJECT MEETINGS

The Contractor shall attend weekly project meetings scheduled by the
Government. Subcontractor representatives shall attend.

Prepare a Two-Week Planning Schedule for each weekly project meeting.
highlighting utility outages, material deliveries, subcontractors onsite,
equipment on site, coordination issues and updates to the master schedule
described in Section 01 33 00.98, "Submittal Procedures".

Meeting Minutes shall be kept by the COTR and distributed after concurrence
by the Construction Manager.

A Monthly Progress Report shall be submitted which addresses the progress
schedule, potential factors of delay, deficiencies, material delivery
schedules, submittals, and safety issues.

A Project Submittal Schedule shall be submitted showing full coordination

with the project schedule. All products and tests under each submittal
number shall be prioritized and linked to the progress schedule.
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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 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)

ER 1-1-11 (1995) Administration -- Progress,
Schedules, and Network Analysis Systems

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Project Schedule; G

.3 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 the entire project, including the
design and construction sequences, is required. 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
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in developing and maintaining an accurate Project Schedule. Provide a
schedule that is a forward planning as well as a project monitoring tool.

3.1.1 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.

3.1.2 Schedule Status Reports

Provide a Schedule Status Report on at least a monthly basis. If, in the
opinion of the Contracting Officer, the Contractor falls behind the
approved schedule, take steps necessary to improve its progress including
those that may be required by the Contracting Officer, without additional
cost to the Government. In this circumstance, the Contracting Officer may
require the Contractor to increase the number of shifts, overtime
operations, days of work, and/or the amount of construction plant, and to
submit for approval any supplementary schedule or schedules as the
Contracting Officer deems necessary to demonstrate how the approved rate of
progress will be regained.

3.1.3 Default Terms

Failure of the Contractor to comply with the requirements of the
Contracting Officer shall be grounds for a determination, by the
Contracting Officer, that the Contractor is not prosecuting the work with
sufficient diligence to ensure completion within the time specified in the
contract. Upon making this determination, the Contracting Officer may
terminate the Contractor's right to proceed with the work, or any separable
part of it, in accordance with the default terms of the contract.

3.2 BASIS FOR PAYMENT AND COST LOADING

Use the schedule as the basis for determining contract earnings during each
update period and therefore the amount of each progress payment. Lack of
an approved schedule update, or qualified scheduling personnel, will result
in the inability of the Contracting Officer to evaluate contract earned
value for the purposes of payment. Failure of the Contractor to provide
all required information will result in the disapproval of the preliminary,
initial and subsequent schedule updates. In the event schedule revisions
are directed by the Contracting Officer and those revisions have not been
included in subsequent revisions or updates, the Contracting Officer may
hold retainage up to the maximum allowed by contract, each payment period,
until such revisions to the Project Schedule have been made. Activity cost
loading shall be reasonable, as determined by the Contracting Officer. The
aggregate value of all activities coded to a contract CLIN shall equal the
value of the CLIN on the Schedule.

3.3 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. Failure of the Contractor to meet the requirements of this
specification will result in the disapproval of the schedule.
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3.3.1 Critical Path Method
Use the Critical Path Method (CPM) of network calculation to generate the
Project Schedule. Prepare the Project Schedule using the Precedence
Diagram Method (PDM) .

3.3.2 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:

3.3.2.1 Activity Durations
Reasonable activity durations are those that allow the progress of ongoing
activities to be accurately determined between update periods. Less than 2
percent of all non-procurement activities shall have Original Durations
(OD) greater than 20 work days or 30 calendar days. Procurement activities
are defined herein.

3.3.2.2 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
activities: submit, approve, procure, fabricate, and deliver.

3.3.2.3 Mandatory Tasks
The following tasks must be included and properly scheduled:
a. Submission, review and acceptance of design packages.
b. Submission of mechanical/electrical/information systems layout drawings.
c. Submission and approval of O & M manuals.
d. Submission and approval of as-built drawings.
e. Submission and approval of data and installed equipment lists.
f. Submission and approval of testing and air balance (TAB).
g. Submission of TAB specialist design review report.
h. Submission and approval of fire protection specialist.
i. Air and water balancing.
j. Controls testing plan submission.

k. Controls testing.

1. Performance Verification testing.
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m. Other systems testing, if required.
n. Contractor's pre-final inspection.
0. Correction of punchlist from Contractor's pre-final inspection.
p. Government's pre-final inspection.
g. Correction of punch list from Government's pre-final inspection.
r. Final inspection.

3.3.2.4 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.

3.3.2.5 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: DOR (for the designer of record); ELEC (for the
electrical subcontractor); MECH (for the mechanical subcontractor); and
GOVT (for USACE). Unacceptable code values are abbreviations of the names
of subcontractors.

3.3.2.6 Activity Work Area Coding

Assign Work Area code to activities based upon the work area in which the
activity occurs. Define work areas based on resource constraints or space
constraints that would preclude a resource, such as a particular trade or
craft work crew, from working in more than one work area at a time due to
restraints on resources or space. Examples of Work Area Coding include
different areas within a floor of a building, different floors within a
building, and different buildings within a complex of buildings.

Activities shall not have more than one Work Area Code. Not all activities
are required to be Work Area coded. A lack of Work Area coding will
indicate the activity is not resource or space constrained.

3.3.2.7 Contract Changes/Requests for Equitable Adjustment (REA) Coding
(MODF)

Assign Activity code to any activity or sequence of activities added to the
schedule as a result of a Contract Modification, when approved by the
Contracting Officer, with a Contract Changes/REA Code. Key all Code values
to the Government's modification numbering system. Any activity or
sequence of activities added to the schedule as a result of alleged
constructive changes made by the Government may be added to a copy of the
current schedule, subject to the approval of the Contracting Officer.
Assign Activity codes for these activities with a Contract Changes/REA
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Code. Key the code values to the Contractor's numbering system. Approval
to add these activities does not necessarily mean the Government accepts
responsibility and, therefore, liability for such activities and any
associated impacts to the schedule, but rather the Government recognizes
such activities are appropriately added to the schedule for the purposes of
maintaining a realistic and meaningful schedule. Such activities shall not
be Responsibility Coded to the Government unless approved. An activity
shall not have more than one Contract Changes/REA Code.

3.3.2.8 Contract Line Item (CLIN) Coding (BIDI)

Code all activities to the CLIN on the Contract Line Item Schedule to which
the activity belongs. An activity shall not contain more than one CLIN
Item Code. CLIN Item code all activities, even when an activity is not
cost loaded.

3.3.2.9 Phase of Work Coding (PHAS)

Assign Phase of Work Code to all activities based upon the phase of work in
which the activity occurs. Code activities to a Construction Phase. Code
fast track construction phases proposed by the Contractor to allow
filtering and organizing the schedule by fast track design and construction
packages. If the contract specifies construction phasing with separately
defined performance periods, identify a Construction Phase Code to allow
filtering and organizing the schedule accordingly. Each activity shall be
identified with a single project phase and have only one Phase of Work code.

3.3.2.10 Category of Work Coding (CATW)

Assign Category of Work Code to all Activities based upon the category of
work to which the activity belongs. Category of Work Code must include,
but is not limited to: construction submittal approvals, Acceptance,
Procurement, Fabrication, Delivery, Weather Sensitive Installation,
Non-Weather Sensitive Installation, Start-Up, Test and Turnover. Assign a
Category of Work Code to each activity. Each activity shall have only one
Category of Work Code.

3.3.2.11 Definable Features of Work Coding (FOW1l, FOW2, FOW3)

Assign a Definable Feature of Work Code 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 00.98 QUALITY
CONTROL. An activity shall not have more than one Definable Feature of
Work Code. Not all activities are required to be Definable Feature of Work
Coded.

3.3.3 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
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weekends and holidays. Assign the Category of Work Code - Weather
Sensitive Installation to those activities that are weather sensitive.
Original 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.

3.3.3.1 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). The "Start Project" activity
shall have an "ES" constraint date equal to the date that the NTP was
acknowledged, and a zero day duration.

3.3.3.2 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. Include as the last activity in the project
schedule an activity called "End Project". The "End Project" activity
shall have an "LF" constraint date equal to the contract completion date
for the project, and with a zero day duration or by using the "project must
finish by" date in the scheduling software. The schedule shall have no
constrained dates other than those specified in the contract. The use of
artificial float constraints such as "zero fee float" or "zero total float"
are typically prohibited. There shall only be 2 open ended activities:
Start Project (or NTP) with no predecessor logic and End Project with no
successor logic.

3.3.3.3 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.

3.3.4 Interim Completion Dates
Constrain contractually specified interim completion dates to show negative
float when the calculated early finish date of the last activity in that
phase is later than the specified interim completion date.

3.3.4.1 Start Phase
Include as the first activity for a project phase an activity called "Start
Phase X" where "X" refers to the phase of work. The "Start Phase X"

activity shall have an "ES" constraint date equal to the date on which the
NTP was acknowledged, and a zero day duration.
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3.3.4.2 End Phase

Include as the last activity for a project phase an activity called "End
Phase X" where "X" refers to the phase of work. The "End Phase X" activity
shall have an "LF" constraint date equal to the specified completion date
for that phase and a zero day duration.

3.3.4.3 Phase "X" Hammock

Include a hammock type activity for each project phase called "Phase X"
where "X" refers to the phase of work. The "Phase X" hammock activity
shall be logically tied to the earliest and latest activities in the phase.

3.3.5 Default Progress Data Disallowed

Do not automatically update Actual Start and Finish dates with default
mechanisms that may be included in the scheduling software. Activity
Actual Start (AS) and Actual Finish (AF) dates assigned during the updating
process shall match those dates provided from Contractor Quality Control
Reports. Failure of the Contractor to document the AS and AF dates on the
Daily Quality Control report for every in-progress or completed activity,
and failure to ensure that the data contained on the Daily Quality Control
reports is the sole basis for schedule updating shall result in the
disapproval of the Contractor's updated schedule and the inability of the
Contracting Officer to evaluate Contractor progress for payment purposes.
Updating of the percent complete and the remaining duration of any activity
shall be independent functions. Disable program features which calculate
one of these parameters from the other.

3.3.6 Out-of-Sequence Progress

Activities that have progressed before all preceding logic has been
satisfied (Out-of-Sequence Progress) will be allowed only on a case-by-case
basis subject to approval by the Contracting Officer. Propose logic
corrections to eliminate all out of sequence progress or justify not
changing the sequencing for approval prior to submitting an updated project
gschedule. Correct out of sequence progress that continues for more than
two update cycles by logic revision, as approved by the Contracting Officer.

3.3.7 Negative Lags and Start to Finish Relationships

Lag durations contained in the project schedule shall not have a negative
value. Do not use Start to Finish (SF) relationships.

3.3.8 Calculation Mode

Schedule calculations shall retain the logic between predecessors and
successors even when the successor activity starts and the predecessor
activity has not finished. Software features that in effect sever the tie
between predecessor and successor activities when the successor has started
and the predecessor logic is not satisfied ("progress override") will not
be allowed.

3.3.9 Milestones
The schedule must include milestone activities for each significant project
event including but not limited to: milestone activities for each fast

track design package released for construction; design complete;
foundation/substructure construction complete; superstructure construction
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complete; building dry-in or enclosure complete to allow the initiation of
finish activities; permanent power complete; and building systems
commissioning complete.

3.4 PROJECT SCHEDULE SUBMISSIONS

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

3.4.1 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) as well as
design activities, the planned submissions of all early design packages,
permitting activities, design review conference activities and other
non-construction activities intended to occur within the first 90 calendar
days. 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. Activity code any activities that
are summary in nature after the first 90 calendar days with Responsibility
Code (RESP) and Feature of Work code (FOW1l, FOW2, FOW3).

3.4.2 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.

3.4.3 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.

3.4.4 Standard Activity Coding Dictionary
Use the activity coding structure defined in the Standard Data Exchange

Format (SDEF) in ER 1-1-11, Appendix A. This exact structure is mandatory,
even if some fields are not used. A template SDEF compatible schedule
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backup file (sdef.prx) is available on the QCS website:
http://rms.usace.army.mil/. The SDEF format is as follows:

SDEF Format
Field |Activity Code |Length |Description
1 WRKP 3 Workers per Day
2 RESP 4 Responsible Party (e.g. GC, subcontractor,
USACE)
3 AREA 4 Area of Work
4 MODF 6 Modification or REA number
5 BIDI 6 Bid Item (CLIN)
6 PHAS 2 Phase of Work
7 CATW 1 Category of Work
8 FOW1 10 Feature of Work (used up to 10 characters
in length)
9 FOW2 10 Feature of Work (used up to 20 characters
in length)
10 FOW3 10 Feature of Work (used up to 30 characters
in length)

3.5 SUBMISSION REQUIREMENTS

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

3.5.1 Data CD's

Provide two sets of data CD's containing the project schedule in the backup

format. Each CD shall also contain all previous update backup files. 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.

3.5.2 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 calculated late dates,
should have either started or finished during the update period but did not.
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.5.3 Approved Changes Verification

Include only those project schedule changes in the schedule submission that
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.

.5.4 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.

.5.4.1 Activity Report

A list of all activities sorted according to activity number.

.5.4.2 Logic Report

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

.5.4.3 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.

.5.4.4 Earnings Report by CLIN

A compilation of the Contractor's Total Earnings on the project from the
NTP to the data date. This report shall reflect the earnings of specific
activities based on the agreements made in the schedule update meeting
defined herein. Provided that the Contractor has furnished a complete
schedule update, this report shall serve as the basis of determining
progress payments. Group activities by CLIN item number and sort by
activity number. This report shall: sum all activities coded to a
particular CLIN and provide a CLIN item percent earned value; and complete
and sum CLIN items to provide a total project percent complete. The
printed report shall contain, for each activity: the Activity Number,
Activity Description, Original Budgeted Amount, Total Quantity, Quantity to
Date, Percent Complete (based on cost), and Earnings to Date.

.5.5 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:
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3.5.5.1 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.

3.5.5.2 Project Milestone Dates

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

3.5.5.3 Critical Path
Clearly show the critical path.
3.5.5.4 Banding

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

3.5.5.5 S-Curves

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

3.6 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 logic 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.

3.6.1 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.

SECTION 01 32 01.00 10 Page 13



NASA DW Line WATERLIN

3.6.2 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.

3.6.2.1 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.

3.6.2.2 Remaining Duration

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.

3.6.2.3 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).

3.6.2.4 Logic Changes

Specifically identify and discuss all logic changes pertaining to NTP on
change orders, change orders to be incorporated into the schedule,
Contractor proposed changes in work sequence, corrections to schedule logic
for out-of-sequence progress, and other changes that have been made
pursuant to contract provisions. The Government will only approve logic
revisions for the purpose of keeping the schedule valid in terms of its
usefulness in calculating a realistic completion date, correcting erroneous
logic ties, and accurately sequencing the work.

3.6.2.5 Other Changes

Other changes required due to delays in completion of any activity or group
of activities include: 1) delays beyond the Contractor's control, such as
strikes and unusual weather. 2) delays encountered due to submittals,
Government Activities, deliveries or work stoppages which make re-planning
the work necessary. 3) Changes required to correct a schedule that does
not represent the actual or planned prosecution and progress of the work.
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3.7 REQUESTS FOR TIME EXTENSIONS

In the event the Contractor believes it is entitled to an extension of the
contract performance period, completion date, or any interim milestone
date, furnish the following for a determination by the Contracting
Officer: Jjustification, project schedule data, and supporting evidence as
the Contracting Officer may deem necessary. Submission of proof of
excusable delay, based on revised activity logic, duration, and costs
(updated to the specific date that the delay occurred) is a condition
precedent to any approvals by the Government. In response to each Request
For Proposal issued by the Government, submit a schedule impact analysis
demonstrating whether or not the change contemplated by the Government
impacts the critical path.

3.7.1 Justification of Delay

The project schedule shall clearly display that the Contractor has used, in
full, all the float time available for the work involved with this

request. The Contracting Officer's determination as to the number of
allowable days of contract extension shall be based upon the project
schedule updates in effect for the time period in question, and other
factual information. Actual delays that are found to be caused by the
Contractor's own actions, which result in a calculated schedule delay, will
not be a cause for an extension to the performance period, completion date,
or any interim milestone date.

3.7.2 Submission Requirements
Submit a justification for each request for a change in the contract
completion date of less than 2 weeks based upon the most recent schedule
update at the time of the NTP or constructive direction issued for the
change. Such a request shall be in accordance with the requirements of
other appropriate Contract Clauses and shall include, as a minimum:

a. A list of affected activities, with their associated project schedule
activity number.

b. A brief explanation of the causes of the change.
c. An analysis of the overall impact of the changes proposed.
d. A sub-network of the affected area.

Identify activities impacted in each justification for change by a unique
activity code contained in the required data file.

3.7.3 Additional Submission Requirements

The Contracting Officer may request an interim update with revised
activities for any requested time extension of over 2 weeks. Provide this
disk within 4 days of the Contracting Officer's request.

3.8 DIRECTED CHANGES

If the NTP is issued for changes prior to settlement of price and/or time,
submit proposed schedule revisions to the Contracting Officer within 2
weeks of the NTP being issued. The Contracting Officer will approve
proposed revisions to the schedule prior to inclusion of those changes
within the project schedule. If the Contractor fails to submit the
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proposed revisions, the Contracting Officer may furnish the Contractor with
suggested revisions to the project schedule. Include these revisions in
the project schedule until revisions are submitted, and final changes and
impacts have been negotiated. If the Contractor has any objections to the
revisions furnished by the Contracting Officer, advise the Contracting
Officer within 2 weeks of receipt of the revisions. Regardless of the
objections, continue to update the schedule with the Contracting Officer's
revisions until a mutual agreement in the revisions is reached. If the
Contractor fails to submit alternative revisions within 2 weeks of receipt
of the Contracting Officer's proposed revisions, the Contractor will be
deemed to have concurred with the Contracting Officer's proposed
revisions. The proposed revisions will then be the basis for an equitable
adjustment for performance of the work.

.9 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. Provide a bar chart produced by the scheduling software, organized by
Total Float and Sorted by Early Start Date, and a two week "look-ahead"
schedule by filtering all schedule activities to show only current
ongoing activities and activities schedule to start during the upcoming
two weeks, organized by Work Area Code (AREA) and sorted by Early Start
Date.

c. 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.

.10 OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for
the exclusive use of either the Government or the Contractor.

.11 TRANSFER OF SCHEDULE DATA INTO RMS/QCS

Download and upload the schedule data into the Resident Management System
(RMS) prior to RMS databases being transferred to the Government and is
considered to be additional supporting data in a form and detail required
by the Contracting Officer pursuant to FAR 52.232-5 - Payments under
Fixed-Price Construction Contracts. The receipt of a proper payment
request pursuant to FAR 52.232-27 - Prompt Payment for Construction
Contracts is contingent upon the Government receiving both acceptable and
approvable hard copies and electronic export from QCS of the application
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for progress payment.

-- End of Section --
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CONSTRUCTION PROGRESS DOCUMENTATION
11/09

PART 1 GENERAL

1.

1 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. The following shall be submitted in accordance with Section

01 33 00.98 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Construction schedule; G

.2 ACCEPTANCE

Prior to the start of work, prepare and submit to the Contracting Officer
for acceptance a construction schedule in the form of a Bar Chart or
Network Analysis Schedule (NAS) in accordance with the terms in Contract
Clause "FAR 52.236-15, Schedules for Construction Contracts," except as
modified in this contract. Acceptance of an error free Baseline Schedule
and updates is a condition precedent to processing the Contractor's pay
request.

.3 SCHEDULE FORMAT

.3.1 Bar Chart Schedule

The Bar Chart shall show submittals, government review periods,
material/equipment delivery, utility outages, on-site construction,
inspection, testing, and closeout activities. The Bar Chart shall be time
scaled and generated using an electronic spreadsheet program.

.3.2 Network Analysis Schedule (NAS)

The Contractor shall use the critical path method (CPM) to schedule and
control project activities. Project schedules shall be prepared and
maintained using Primavera P3, Primavera SureTrak or current mandated
scheduling program. Save files in Concentric P3 or current mandated
scheduling program file format, compatible with the Governments version of
the scheduling program. Importing data into P3/SureTrak/current mandated
scheduling program using data conversion techniques or third party software
will be cause for rejection of the submitted schedule. The schedule shall
be built as follows:

The Project Schedule shall show submittals, government review periods,
material/equipment delivery, utility outages, all on-site construction,
inspection, testing, and closeout activities. Government and Contractor
on-site work activities shall be driven by calendars that reflect
Saturdays, Sundays and all Federal Holidays as non-work days.

With the exception of the Contract Award and End Contract milestone
activities, no activities shall be open-ended; each activity shall have
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predecessor and successor ties.

Each activity shall be assigned its appropriate Responsibility Code
indicating responsibility to accomplish the work indicated by the activity,
Phase Code and Work Location Code.

Date/time constraint (s) and/or lags, other than those required by the
contract, shall not be allowed unless accepted by the Contracting Officer.
The Contractor shall include as the last activity in the contract schedule,
a milestone activity named "Contract Completion Date". The "Contract
Completion Date" milestone shall have a "Mandatory Finish" constraint equal
to the contract completion date.

1.3.2.1 NAS Submittals and Procedures

Submit all network analysis and updates in hard copy and on electronic
media that is acceptable to the Contracting Officer. Submit an electronic
back-up of the project schedule in an import format compatible with the
governments scheduling program.

1.4 UPDATED SCHEDULES

Update the Construction schedule at monthly intervals or when the schedule
has been revised. The updated schedule shall be kept current, reflecting
actual activity progress and plan for completing the remaining work. Submit
copies of purchase orders and confirmation of delivery dates as directed.

1.5 3-WEEK LOOK AHEAD SCHEDULE

The Contractor shall prepare and issue a 3-Week Look Ahead schedule to
provide a more detailed day-to-day plan of upcoming work identified on the
Construction Schedule. The work plans shall be keyed to activity numbers
when a NAS is required and updated each week to show the planned work for
the current and following two-week period. Additionally, include upcoming
outages, closures, preparatory meetings, and initial meetings. Identify
critical path activities on the Three-Week Look Ahead Schedule. The detail
work plans are to be bar chart type schedules, maintained separately from
the Construction Schedule on an electronic spreadsheet program and printed
on 8 % by 11 sheets as directed by the Contracting Officer. Activities
shall not exceed 5 working days in duration and have sufficient level of
detail to assign crews, tools and equipment required to complete the work.
Three hard copies and one electronic file of the 3-Week Look Ahead Schedule
shall be delivered to the Contracting Officer no later than 8 a.m. each
Monday and reviewed during the weekly CQC Coordination Meeting.

1.6 CORRESPONDENCE AND TEST REPORTS:
All correspondence (e.g., letters, Requests for Information (RFIs),
e-mails, meeting minute itemg, Production and QC Daily Reports, material
delivery tickets, photographs, etc.) shall reference Schedule activities
that are being addressed. All test reports (e.g., concrete, soil
compaction, weld, pressure, etc.) shall reference schedule activities that
are being addressed.

PART 2 PRODUCTS

Not used.
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PART 3 EXECUTION

Not used.
-- End of Section --
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SECTION 01 33 00.98

SUBMITTAL PROCEDURES
04/06

PART 1 GENERAL

1.

1 SUMMARY

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

.2 SUBMITTALS

A standard transmittal form provided by the Government shall be used to
transmit each submittal.

Submittal Description (SD): Drawings, diagrams, layouts, schematics,
descriptive literature, illustrations, schedules, performance and test
data, and similar materials to be furnished by the Contractor explaining in
detail specific portions of the work required by the contract.

The following items, SD-01 through SD-11, are descriptions of data to be
submitted for the project. The requirements to actually furnish the
applicable items will be called out in each specification.

However, as a minimum, provide test reports, installation, operation and
maintenance submittals and manuals as original data bound in three ring
binders. Equipment actually installed will be clearly marked.

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

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

SD-02 Shop Drawings

Submittals which graphically show relationship of various components of
the work, schematic diagrams of systems, detail of fabrications, layout
of particular elements, connections, and other relational aspects of
the work. Upon approval by the Government, shop drawings shall be
provided in an electronic pdf file format on compact disc(s).

SD-03 Product Data
Data composed of catalog cuts, brochures, circulars, specifications and

product data, and printed information in sufficient detail and scope to
verify compliance with requirements of the contract documents. Upon
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approval by the Government, this data shall be provided in an
electronic pdf file format on compact disc(s).

SD-04 Samples

Samples, including both fabricated and unfabricated physical examples
of materials, products, and units of work as complete units or as
portions of units of work.

SD-05 Design Data

Design calculations, mix design analyses, or other data, written in
nature, and pertaining to a part of the work.

SD-06 Test Reports

Written reports of a manufacturer's findings of his product during
field inspections, attesting that the products are installed in
accordance with the manufacturer's installation instructions, shop
drawings, or other manufacturer's requirements. Written reports by a
general contractor or his subcontractors including daily logs reporting
on the progress of daily activities or attesting that the work has been
installed in accordance with the contract plans and specifications.

SD-07 Certificates

A document, required of the Contractor, or through the Contractor by
way of a supplier, installer, manufacturer, or other Lower Tier
Contractor, the purpose of which is to further the quality or orderly
progression of a portion of the work by documenting procedures,
acceptability of methods or personnel, qualifications, or other
verification of quality.

Statements signed by responsible officials of a manufacturer of a
product, system, or material attesting that the product, system or
material meet specified requirements. Statements must be dated after
the award of this contract, name the project, and list the gpecific
requirements which it is intended to address.

SD-08 Manufacturer's Instructions

Preprinted material describing installation of a product, system, or
material, including special notices and material safety data sheets, if
any concerning impedances, hazards, and safety precautions. These
materials shall be provided in an electronic pdf file format on compact
disc(s) .

SD-09 Manufacturer's Field Reports

A written report which includes the findings of a test made at the job
site, in the vicinity of the job site, or on a sample taken from the
job site, on a portion of the work, during or after installation.
Report must be signed by an authorized official of a testing laboratory
or agency and must state the test results; and indicate whether the

material, product, or system has passed or failed the test. These
materials shall be provided in an electronic pdf file format on compact
disc(s) .

SD-10 Operation and Maintenance Data
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Data intended to be incorporated in an operations and maintenance
manual. Operation and Maintenance Data shall be provided in an
electronic pdf file format on compact disc(s).

For each new mechanical or electrical equipment provided, a completed
NASA Form C-134 "CMMS Request for Modifications" shall be submitted.

SD-11 Closeout Submittals

Special requirements necessary to properly close out a construction
contract. For example, as-built record drawings, manufacturer's help
and product lines necessary to maintain and install equipment. Also,
submittal requirements necessary to properly close out a major phase of
construction on a multi-phase contract.

1.3 PREPARATION
1.3.1 Marking

Prepare, review and stamp with Contractor's approval all specified
submittals.

Permanently mark each submittal to identify it by contract number; NASA
Project I.D. number; transmittal date; Contractor's, Subcontractor's, and
supplier's name, address(es) and telephone number (s); submittal name;
specification or drawing reference; and similar information to distinguish
it from other submittals. Submittal identification shall include space to
receive the review action by the Contracting Officer.

1.3.2 Drawing Format
Drawing submittals shall be prepared on translucent, reproducible sheets,
not less than 8-1/2 by 11 inches nor larger than 30 by 42 inches in size,
except for full size patterns or templates. Drawings shall be prepared to
accurate size, with scale indicated, unless other form is required.
Drawing reproducibles shall be suitable for microfilming and reproduction
on the Diazo or Ozalid machines and shall be of a quality to produce clear,
distinct lines and letters. Drawings shall have dark lines on a white
background.

Copies of each drawing shall have the following information clearly marked
thereon:

a. Job name, which shall be the general title of the contract
drawings.

b. Date of the drawings and revisions.

c. Name of Contractor.

d. Name of Subcontractor.

e. Name of the item, material, or equipment detailed thereon.

f. Submittal number (e.g., first submittal to last submittal) in a
uniform location adjacent to the title block.

g. Specification section to which submittal applies.
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h. Government contract number shall appear in the margin, immediately
below the title block.

Drawings shall be numbered in logical sequence. Contractor may use his own
number system. Each drawing shall bear the number of the submittal in a
uniform location adjacent to the title block. Government contract number
shall appear in the margin, immediately below the title block, for each
drawing.

A blank space, no smaller than 3 inches shall be reserved on the right hand
side of each sheet for the Government disposition stamp.

1.3.3 Data Format

Required data submittals for each specific material, product, unit of work,
or system shall be collected into a single submittal and marked for
choices, options, and portions applicable to the submittal. Marking of
each copy of product data submitted shall be identical. Partial submittals
will be accepted for expedition of construction effort.

1.3.4 Samples

Samples shall be physically identical with the proposed material or product
to be incorporated in the work, fully fabricated and finished in the
specified manner, and full scale. Where variations in color, finish,
pattern, or texture are inherent in the material or product represented by
the sample, multiple units of the sample, showing the near-limits of the
variations and the "average" of the whole range (not less than 3 units),
shall be submitted. Each unit shall be marked to describe its relation to
the range of the variation. Where samples are specified for selection of
color, finish, pattern, or texture, the full set of available choices shall
be submitted for the material or product specified. Sizes and quantities
of samples shall represent their respective standard unit.

1.4 SUBMISSION REQUIREMENTS
1.4.1 Schedules

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

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

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

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

one of the above schedules. If a submittal is called for but does
not pertain to the contract work, the Contractor shall include the
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submittal in the applicable schedule and annotate it "N/A" with a
brief explanation. Approval of the schedules by the Contracting
Officer does not relieve the Contractor of supplying submittals
required by the contract documents but which have been omitted
from the schedules or marked "N/A".

d. Re-submit copies of both schedules and annotate monthly by the
Contractor with actual submission and approval dates. When all
items on a schedule have been fully approved, no further
re-submittal of the schedule is required.

1.4.2 Drawings Submittals

Submit 2 translucent reproducible copy(s) of each drawing. 2 prints,
marked with review notations by the Contracting Officer, will be returned
to the Contractor. All required installation, fabrication and connection
drawings shall be submitted and approved prior to the start of work
detailed on these drawings.

1.4.3 Data Submittals

Submit Five complete sets of indexed and bound product data. Three sets,
marked with review notations by the Contracting Officer, will be returned
to the Contractor.

At the completion of the project the Contractor shall submit 2 sets of
bound data along with 2 CDs containing PDF files of all data submitted.

1.4.4 Samples

Submit one set of identified samples. A copy of the transmittal form,
marked with review notations including selections by the Contracting
Officer, will be returned to the Contractor.

Samples that are intended or permitted to be returned and actually
incorporated in the work are so indicated in the individual technical
sections. These samples will be returned to the Contractor, at his
expense, to be clearly labeled, with installation location recorded.
Samples shall be in undamaged condition at the time of installation.

Where mockups and similar large samples are required by individual
technical sections, it is recognized that these are a special type of
sample which cannot be readily "transmitted" as specified for submittal of
samples. Otherwise, and except as indicated in the individual technical
sections, the requirements for samples shall be complied with and a
transmittal form shall be processed for each mockup, to provide a record of
the activity.

1.5 GOVERNMENT'S REVIEW

1.5.1 Review Notations
Contracting Officer will review submittals and provide pertinent notation
within 7 calendar 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.
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1

.5.2

Furnish,

Submittals marked "approved as noted" authorize the Contractor to
proceed with the work covered provided he takes no exception to
the corrections. Notes shall be incorporated prior to submission
of the final submittal.

Submittals marked "return for correction" require the Contractor
to make the necessary corrections and revisions and to re-submit
them for approval in the same routine as before, prior to
proceeding with any of the work depicted by the submittal.

Submittals marked "not approved" or "disapproved" indicate
noncompliance with the contract requirements and shall be
re-submitted with appropriate changes. No item of work requiring
a submittal shall be accomplished until the submittals are
approved or approved as noted.

Contractor shall make corrections required by the Contracting
Officer. 1If the Contractor considers any correction or notation
on the returned submittals to constitute a change to the contract
drawings or specifications; notice as required under the clause
entitled, "Changes" shall be given to the Contracting Officer.
Approval of the submittals by the Contracting Officer shall not be
construed as a complete check, but will indicate only that the
general method of construction and detailing is satisfactory.
Contractor shall be responsible for the dimensions and design of
connection details and construction of work. Failure to point out
deviations may result in the Government requiring rejection and
removal of such work at the Contractor's expense.

If changes are necessary to approved 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 shall be accomplished until the changed
submittals are approved.

Sample Approval

for the approval of the Contracting Officer, samples required by

the specifications or by the Contracting Officer. Shipping charges shall be
paid by the Contractor. Materials or equipment requiring sample approval
shall not be delivered to the site or used in the work until approved in
writing by the Contracting Officer.

Each sample shall have a label indicating:

a.

b.

Name of project

Name of Contractor

Material or equipment

Place of origin

Name of producer and brand

Specification section to which samples applies

Samples of furnished material shall have additional markings that

will identify them under the finished schedules.
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1.

1.

Contractor shall submit to the Contracting Officer two samples of materials
where samples are requested. Transmit to the Contracting Officer with each
sample a letter, original and two copies, containing the above information.

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

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

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

Variations from contract requirements shall be specifically pointed out 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.

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

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

6 PROGRESS SCHEDULE
6.1 Bar Chart
a. Submit the progress chart, for approval by the Contracting
Officer, at the Preconstruction Conference in one reproducible and
4 copies.
b. Prepare the progress chart in the form of a bar chart utilizing
form "Construction Progress Chart" or comparable format acceptable

to the Contracting Officer.

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

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

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

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

(4) A materials bar and a separate labor bar for each line item. Both
bars will show the scheduled percentage complete for any given
date within the contract performance period. Labor bar will also
show the number of men (man-load) expected to be working on any
given date within the contract performance period.

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

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

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

6.2 Project Network Analysis

Submit the initial progress schedule within 21 calendar days of notice to
proceed. Schedule shall be updated and resubmitted monthly beginning 7
calendar days after return of the approved initial schedule. Updating shall
entail complete revision of the graphic and data displays incorporating
changes in scheduled dates and performance periods. Redlined updates will
only be acceptable for use as weekly status reviews.

Contractor shall provide a single point contact from his on-site
organization as his Schedule Specialist. Schedule Specialist shall have
the responsibility of updating and coordinating the schedule with actual
job conditiong. Schedule Specialist shall participate in weekly status
meetings and present current information on the status of purchase orders,
shop drawings, off-site fabrication, materials deliveries, Subcontractor
activities, anticipated needs for Government furnished equipment, and any
problem which may impact the contract performance period.

Include the following in the project network analysis:

a. Graphic display shall be a standard network or arrow diagram
capable of illustrating the required data. Drafting shall be
computer generated on standard 24 by 36 inch (nominal size
drafting sheets or on small ( 11 by 17 inch minimum) sheets with
separate overview and detail breakouts. Provide a project network
analysis that is legible with a clear, consistent method for
continuations and detail referencing. Clearly delineate the
critical path on the display. Clearly indicate the contract
milestone date on the project network analysis graphic display.

b. Data shall be presented as a separate printout on paper or, where
feasible, may be printed on the same sheet as the graphic display.
Data shall be organized in a logical coherent display capable of
periodic updating.

c. Data shall include verbal activity descriptions with a numerical
ordering system cross referenced to the graphic display.
Additionally, costs (broken down into separate materials and labor
costs), duration, early start date, early finish date, late start
date, late finish date, and float shall be detailed for each
activity. A running total of the percent completion based on
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completed activity costs versus total contract cost shall be
indicated. A system for indicating scheduled versus actual
activity dates and durations shall be provided.
d. Schedule shall be of sufficient detail to facilitate the
Contractor's control of the job and to allow the Contracting
Officer to readily follow progress for portions of the work.
1.7 STATUS REPORT ON MATERIALS ORDERS
Within 15 calendar days after notice to proceed, submit, for approval by
the Contracting Officer, an initial material status report on all materials
orders. This report will be updated and re-submitted every 14 calendar
days as the status on material orders changes.
Report shall 1list, in chronological order by need date, materials orders
necessary for completion of the contract. The following information will
be required for each material order listed:
a. Material name, supplier, and invoice number.

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

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

d. Current delivery date agreed on by supplier.

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

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

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION

Not Used

-- End of Section --
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SECTION 01 35 26.98

GENERAL SAFETY REQUIREMENTS
04/06

PART 1 GENERAL
1.1 SUMMARY

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

1.2 REFERENCES

The documents listed below are incorporated by reference into this contract
as if fully rewritten herein.

CODE OF FEDERAL REGULATIONS (CFR)

10 CFR 20 (1991) Standards for Protection Against
Radiation

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for
Construction

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NASA NPR 8621.1 NASA Procedural Requirements for Mishap
and Close Call Reporting, Investigating,
and Recordkeeping

NASA NPR 8715.3 NASA General Safety Program Requirements
GLM-QS-1700.1 Glenn Research Center, Safety Manual
GLM-QS-1800.1 Glenn Research Center, Occupational Health

Programs Manual
1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

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, "Safety Plan" and "Protection
Plan," of this section.
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Site Specific Health and Safety Plan G
Protection Plan G

Add training certifications for fall protection compentent person.
1.3.1 Site Specific Health and Safety Plan

Contractor shall submit a site specific safety plan to the Contracting
Officer for approval within 10 working days after award of contract and it
shall be approved prior to notice to proceed. Compliance to the safety
plan is mandatory. A copy of this approved plan shall be maintained on the
construction site..

The Site Specific Health and Safety plan shall include, as a minimum, the
following:

a. Health and Safety program objectives.

b. Description of work.

c. Methods to attain safety objectives.

d. Responsibility of key personnel for the Contractor.

e. List of subcontractors and their competent persons.

f. Safety meetings, surveys, inspections, and reports.

g. Identification of safety hazards and mitigation plan to allow for
safe conduct of work. If the hazard cannot be mitigated, include
specific PPE that shall be worn.

h. Emergency plan including emergency number and muster locations.

i. Lists of key personnel to be contacted in times of emergency.

j. Program to show compliance with Federal OSHA Safety and Health
Standards 29 CFR 1910 and 29 CFR 1926 and various safety
requirements of NASA NPR 8715.3. This shall include an overall
site Fall Protection Plan that demonstrates that the requirements
and criteria for fall protection in construction workplaces
covered under 29 CFR part 1926 will be met for every activity
taking place during the project.

k. Methods to comply with the requirement for immediate reporting of
mishaps to the Contracting Officer in accordance with

NASA NPR 8621.1. This document is available at:
http://nodis3.gsfc.nasa.gov/displayDir.cfm?Internal ID=N PR 8621 001B &page name

1. 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.

m. Procedures for securing the mishap site so that the area remains
secure until arrival of a safety investigator. Mishap site will
remain secured until released by the Contracting Officer.

n. Provide MSDS sheets for all chemicals which will be used. Methods
for handling and storage shall be identified.
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1.

3.

o. Identify the competent person and the competent person for
specific activities as required by 29 CFR 1926.

p. The Health and Safety plan shall be reviewed and signed by all
site personnel.

g. Daily documented site safety inspections shall be performed and
documented.

r. A C-979 Fall Prevention Plan form shall be completed if the
workers are working at a height of 6 feet or greater.

s. If the prime contractor is writing the HASP for a subcontractor,
then the subcontractor shall submit documentation on company
letterhead indicating that they concur with the HASP and are able
to comply with all controls and personal protective equipment
requirements as specified by the prime contractor.

Protection Plan

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

.4

SAFETY SUPERVISION

Contractor's Safety Supervisor shall ensure that:

a.

.5

NASA fall protection requirements are included in work instructions
where NASA employees and/or contractors will be working in situations
that require fall protection.

Ensure that anyone who is identified as a qualified person (per
ANSI/ASSE 7359.0-2007, paragraph 2.109) to serve as a subject matter
expert in support of the Center's Fall Protection Program has been
trained by an industry-recognized trainer, NASA-recognized
trainer/training center, or NASA-developed training program equivalent
to ANSI and OSHA compliant training (Ref: ANSI/ASSE Z359.2 -2007
Section C.5).

For each situation that requires fall protection, ensure that there is
a competent person (per ANSI/ASSE Z359.0-2007, paragraph 2.27) assigned
responsibility for the immediate application of fall protection work
where fall protection is required whose education and training has been
administered by an industry-recognized trainer, NASA-recognized
trainer/training center, or NASA-developed training program equivalent
to ANSI and OSHA compliant training.

Construction personnel are performing work in compliance with the
approved site specific health and safety plan.

GENERAL SAFETY PROVISIONS

The GRC Safety Manual, GLM-QS-1700.1, is available online at
http://smad-ext.grc.nasa.gov/shed/pub/gsm/gsm-manual .pdf.

The GRC Occupational Health Programs Manual, GLM-QS-1800.1, is available
on-line at http://smad-ext.grc.nasa.gov/shed/pub/ohpm/ohpm-manual .pdf
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These documents are incorporated by reference into this contract as if
fully rewritten herein.

The Contractor and all subcontractors are subject to applicable federal,
state, and local laws, regulations, ordinances, codes, 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.

All contractor and subcontractor employees shall sign the HASP to document
that they understand and will comply with the contents.

Contractor shall comply with the requirements of NASA NPR 8715.3. This
document is available at
http://nodis3.gsfc.nasa.gov/displayDir.cfm?Internal ID=N PR 8715 003C &page name=main

The contractor shall protect workers who may be exposed to a fall of six
feet or greater to a lower level for construction activities. This
requirement is more stringent in some cases than that required by 29 CFR
1926, such as for steel erection.

1.6 SAFETY LOCKOUT/TAGOUT PROCEDURES

Contractor shall ensure that each employee is familiar with and complies
with these procedures and 29 CFR 1910.147.

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

No person, regardless of position or authority, shall operate any switch,
valve, or equipment that has an official lockout/tagout red lock and 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 red
lock and tag unless he, his immediate supervisor, project leader, or a
subordinate has in his possession the stubs of the required lockout/tagout
red lock and tags.

A supervisor who is required to enter an area protected by a lockout/tagout
red lock and 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, the apparatus, valves,

electrical circuits, or systems shall be secured in a passive condition
with the appropriate vents, pins, and locks.
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Pressurized or vacuum systems shall be vented to relieve differential
pressure completely.

Vent valves shall be tagged and locked 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.

1.6.1 Tag Placement and Removal

Lockout/tagout red locks and tags shall be completed in accordance with the
regulations in Chapter 9 of the GRC Safety Manual, GRC-MQSA.001 and
attached to any device which, if operated, could cause an unsafe condition
to exist.

1.7 ACCIDENT TREATMENT AND RECORDS

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

Emergency response shall require the Contractor to call 911 on a NASA phone
or 216 433-8888 on an outside line.

1.8 FIRE PREVENTION AND PROTECTION

Open-flame heating devices will not be permitted except by approval in
writing from the Authority Having Jurisdiction (AHJ) at GRC. 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.

All hot work operations shall comply with NASA GRC Safety Manual, Chapter
28, Hot Work Authorization. Prior to hot work, a C-7a Hot Work
Authorization Permit shall be issued by the Safety, Health and
Environmental Division. Immediately prior to hot work operations, a C-7b
form and associated inspection shall be completed by the responsible person.

Contractor shall discontinue burning, welding, or cutting operations 1 hour
prior to the end of the normal work day. A workman shall remain at the
gsite for 1 hour after discontinuing these operations to make thorough
inspection of the area for possible sources of latent combustion. The
Contractor shall be equipped with the appropriate fire extinguishers and
shall be trained in the proper use of fire extinguishers. Any unsafe
conditions shall be reported to SHED. (Telephone: (216) 433-2088)

1.9 ELECTRICAL
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.

1.10 UNDERGROUND UTILITIES
A Confined Space Entry Permit, NASA C-199, as per Chapter 16 of the Glenn

Safety Manual is required before any Contractor personnel enters a
manhole. Contractor shall contact the Contracting Officer for support
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services by calling (216) 433-8888 at least 72 hours in advance.

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

1.11 RADIATION SAFETY REQUIREMENTS

License Certificates for radiation materials and equipment shall be
submitted by the Contracting Officer for all specialized material and
equipment per Chapter 9 of the Glenn Occupational Programs Manual.

Operations performed by the Contractor which utilize nuclear density gauges
shall be included in the HASP.

Workers shall be protected from radiation exposure in accordance with
10 CFR 20. Standards for Protection Against Radiation

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 assumptiong 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.

1.12 FACILITY OCCUPANCY CLOSURE

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

1.13 DIGGING, TRENCHING, AND/OR EXCAVATION

Prior to performing any excavation work or any surface penetrations on any
ground surface, the Contractor shall obtain from the Facilities Division an
Excavation Permit. The Contractor shall comply with GRC Safety Manual,
Chapter 35, Digging, Trenching and Excavation Procedure. Excavations
greater than 4 ft in depth may be considered to be confined spaces. As
such, these shall be evaluated by SHED with regard to existing and
potential hazards to determine if the excavation shall be considered a
permit-required confined space. Further regulations regarding confined
spaces follow:

-Below 4 and 20 ft, SHED shall evaluate and determine if an excavation
is to be considered a permit-required confined space based upon the
known and potential hazards.

-Below 20 ft in depth, all excavations shall be considered to be
permit-required confined spaces and the requirements of the Glenn
Safety Manual, Chapter 16, Confined Space Entry, shall be in effect.

Employees who work in or around excavations must be provided training
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according to their work activities.
1.14 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, number and location of drilled piers, point of test, date, and time
of test.

All gas detection equipment shall be calibrated as per the manufacturer's
requirements. Documentation of this calibration shall be made available to
the Government upon request.

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. The contractor shall not enter a
confined space that is oxygen deficient or may be immediately dangerous to
life and health.

1.15 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.

1.16 HIGH NOISE LEVEL PROTECTION
Operations performed by the Contractor that involve the use of equipment
with output of high noise levels (jackhammers, air compressors, and
explosive device activated tools) shall be scheduled for after duty working
hours. Use of any such equipment shall be approved in writing by the
Contracting Officer prior to commencement of work.

1.17 LASER
Operations performed by the Contractor which utilize lasers shall be
included in the HASP. For further requirements, see GRC Occupational Health

Program Manual Chapter 13, "Laser Safety," at
http://smad-ext.grc.nasa.gov/shed/pub/ohpm/ohpml3-laser.pdf

1.18 SEVERE STORM PLAN

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

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

b. Check surrounding area, including roof, for loose material,
equipment, debris, and other objects that could be blown away or
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against existing facilities.
c. Ensure that temporary erosion controls are adequate.
1.19 CONFINED SPACE

Comply with the requirements in Chapter 16 of the GRC Safety Manual,
29 CFR 1910.146.

Prior to a permit required confined space entry, a confined space permit
C-199 form shall be submitted for approval from SHED. All contractors
involved with entry into or working in confined spaces shall have training
in confined space entry.

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 SHED for entry procedures.) All hazards pertaining to the
space shall be reviewed with each employee.

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

c. Manholes and excavations require continuous atmosphere monitoring
with audible alarm for toxic gas detection and low oxygen levels.

d. Include training information for employees who will be involved as
entrant attendants for the work.

e. Entry Permit. Use C-199 , completed by the qualified person.
Post the permit in a conspicuous place close to the confined space
entrance.

1.20 MISHAP INVESTIGATIONS

Refer to the Glenn Safety Manual, Chapter 21. If a mishap occurs during
the project that requires investigation per Chapter 21, the mishap site,
which may include the entire construction work area, may be secured by NASA
and not released to the Contractor for up to 75 working days. Contractor
shall not be entitled to additional payment for any expenses incurred as a
result of the investigation. Contractor shall submit a schedule recovery
plan once the site is release back to the Contractor showing how the
remaining work will be accomplished within the current contract period. If
the Contractor determines the schedule cannot be recovered within the
current contract period, a contract extension may be negotiated at no cost
to the Government.

1.21 FALL PROTECTION
It is NASA's policy to provide fall protection for any walking working
surface where a person is exposed to a fall to a lower level. Fall
protection programs shall focus on eliminating, mitigating, and/or
controlling the fall hazard before an individual is exposed to the hazard.
a. Fall protection programs shall protect workers who may be exposed to

a fall six feet or greater to a lower level for all construction
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activities.

b. "Fall hazards” from any height to lower level shall require

protection if the work is over a collateral hazard (e.g. moving

machinery, chemicals, electrical hazards, impalement hazards).
Competent person: For each situation that requires fall protection at GRC,
there is a competent person (per ANSI/ASSE Z359.0-2007, paragraph 2.27)
assigned responsibility for the immediate application of fall protection
work where fall protection is required whose education and training has
been administered by an industry-recognized trainer.
Written Fall Protection Plan: specific fall protection requirements,
including rescue plans, shall be developed and submitted to NASA for

approval, using the C-979 Fall Prevention Plan form, as an appendix to the
Health and Safety Plan.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 35 43.98
ENVIRONMENTAL PROTECTION PROCEDURES
04/06
PART 1 GENERAL
1.1 SUMMARY

The pollution prevention, environmental compliance, and sustainability
provisions described in this section apply to all work under this contract.

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

basic designation only.

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

29 CFR 1910.120 Hazardous Waste Operations and Emergency
Response

29 CFR 1910.1200 Hazard Communication

29 CFR 1910 Occupational Safety and Health Standards

40 CFR 82 Protection of Stratospheric Ozone

40 CFR 112 0il Pollution Prevention

40 CFR 261 Identification and Listing of Hazardous
Waste

40 CFR 262 Standards Applicable to Generators of

Hazardous Waste

40 CFR 265.16 (2003) Personnel Training

40 CFR 273.2 (2003) Batteries

40 CFR 273.3 (2003) Pesticides

40 CFR 273.4 (2003) Mercury Thermometers

40 CFR 273.5 (2003) Lamps

40 CFR 173 (2005) Shippers -- general requirements

for shipments and packagings

40 CFR 177 (2005) Carriage by public highway
40 CFR 178 (2005) Specifications for packaging
40 CFR 761 Polychlorinated Biphenyls (PCBs)

Manufacturing, Processing, Distribution in
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Commerce, and Use Prohibitions

49 CFR 100-185 (2002) Transportation

49 CFR 171 General Information, Regulations, and
Definitions

50 CFR 17 (2002) Endangered and Threatened Wildlife

and Plants
1.3 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00.98,
"SUBMITTAL PROCEDURES," in sufficient detail to show full compliance with
the specification:

SD-01 Preconstruction Submittals
Environmental protection plan; G
Dirt and dust control plan; G

Hazardous Materials Inventories Statement (HMIS) and Material
Safety Data Sheets (MSDS), at project commencement and as
necessary to reflect changes in materials stored; G.

A copy of the Hazard Communication Written Program per 29 CFR 1910.1200(e) ;
G.

MSDSs of all products before bringing these materials on-site; G.

List of Solid Waste, Hazardous Waste, Construction Debris (CD) and
Commercial/Industrial Fill (CIF) Subcontractors four weeks prior
to removal from site; G.

Storm Water Pollution Prevention Plan. See section 01 57 23.98.

Treatment, Storage and Disposal Facility List: The Contractor
shall submit a list of storage and disposal facilities (TSDF) that
perform treatment, storage, or disposal services under this
contract. Each facility shall have, as a minimum, EPA RCRA
interim status or state approval as a treatment of disposal
facility and be in good standing with regulatory community.
Recycling facilities shall meet all federal, state and local
regulations. The Contractor shall not use a facility other than
those initially approved for use under this contract without first
obtaining the written approval of the COTR.

SD-06 Test Reports

Site Inspection Checklists, every week for projects handling
hazardous materials.

RCRA 90-Day Waste Accumulation Site Inspection Checklists, weekly
for all hazardous waste storage areas for the duration of the
on-site project work.

Hazardous Waste Profiles, and supporting analytical data three

weeks prior to disposal for NASA GRC Waste Management (WM) to

SECTION 01 35 43.98 Page 3



NASA DW Line WATERLIN

review prior to Safety, Health and Environmental Division (SHED)
signature.

Laboratory analysis
Disposal Requirements
SD-07 Certificates

TSDF Letter of Acceptance and Hazardous Waste Manifests 3 weeks
prior to shipment and for review by WM and signature by NASA GRC
SHED immediately prior to shipment.

Final, signed hazardous waste manifests completed by the
contractor and disposal facility in accordance with 40 CFR 261.
NASA GRC Waste Management shall receive the final signed manifest
directly from the disposal facility. In the event the contractor
receives the final signed manifest, it shall be immediately

forwarded to the NASA Waste Management. For Solid Waste/CD/CIF
all documents shall be forwarded to the Contracting Officer by the
Contractor.

SD-11 Closeout Submittals
Some of the records listed below are also required as part of
other submittals. For the "Records" submittal, maintain on-site a
separate three-ring Environmental Records binder and submit at the
completion of the project. Make separate parts to the binder
corresponding to each of the applicable sub items listed below.
Preconstruction survey
Waste determination documentation

Disposal documentation for solid, hazardous, and regulated waste

Contractor employee training records in compliance with
40 CFR 265.16, 29 CFR 1910.120, 29 CFR 1910.1200 and 40 CFR 82.

Regulatory notification

Erosion and sediment control inspection reports

Solid waste disposal report

Contractor Hazardous Material Inventory Log

Hazardous Waste/Debris Management

Reclamation of Equipment Containing Hazardous Waste Residues: The
Contractor shall submit to the COTR the facility to which
equipment containing hazardous material residues are shipped for
reclamation, such as electrical wrapped with asbestos and
electrical panels containing asbestos. The disclosure shall be
documented on the Bill of Lading or by other written means. This
process shall be managed by NASA GRC WM.

Disposal of Non-Hazardous Waste Containing Hazardous Material

Residue: The Contractor shall submit to the COTR the facility to
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1.

which equipment containing hazardous material residues are shipped
for disposal, such as steel coated with lead paint. The
disclosure shall be documented on the Bill of Lading or by other
written means. Supporting analytical data shall be included to
document the equipment is not hazardous waste.

4 GENERAL RESPONSIBILITIES

Conduct project activities in a manner that protects surface/ground water
and air quality, conserves resources, and minimizes the use of toxic
chemicals and hazardous materials.

Minimize environmental pollution and damage that may occur as the result of
construction and demolition operations. The environmental resources within
the project boundaries and those affected outside the limits of permanent
work shall be protected during the entire duration of this contract.

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

The Contractor shall be responsible for payment of all fines/fees for
violation or non-compliance with Federal, State, Regional and local
environmental laws and regulations.

.5 CONSTRUCTION AND DEMOLITION DEBRIS (C&DD) MANAGEMENT

Any removed or demolished item that meets the definition of C&DD shall be
evaluated for reuse and/or recycling. The Contractor shall reuse or
recycle any item that can be segregated from the waste stream and reused or
recycled in a cost effective manner. NASA GRC WM manages the Construction
Waste Management Program. All reuse, recycling and disposal activities
shall be coordinated with the NASA GRC WM. The Contractor shall submit a
manifest for any C&DD materials that will be reused off site, recycled or
disposed of to the COTR, which will then be reviewed and approved by NASA
GRC WM for transportation off-site. Materials that will be reused or
recycled shall be segregated and manifested individually. NASA has
specifically targeted the following materials for reuse or recycling:
Asphalt, Concrete, Gravel/Stone, Commercial/Industrial Fill Soil, Topsoil,
Trees/Bushes, Ferrous and Non-Ferrous Metals, Concrete Block, Bricks,
Carpeting, and Ceramic Tiles.

.6 DEFINITIONS

Construction and Demolition Debris - Those materials resulting from the
alteration, construction, destruction, rehabilitation, or repair of any
manmade physical structure, including, without limitation, houses,
buildings, industrial or commercial facilities, or roadways. "Construction
and demolition debris" does not include materials identified or listed as
solid wastes, infectious wastes, or hazardous wastes pursuant to Chapter

SECTION 01 35 43.98 Page 5



NASA DW Line WATERLIN

3734 of the Revised Code and rules adopted under it; or materials from
mining operations, nontoxic fly ash, spent nontoxic foundry sand, and slag;
or reinforced or non-reinforced concrete, asphalt, building or paving
brick, or building or paving stone that is stored for a period of less than
two years for recycling into a usable construction material. For the
purpose of this definition, "materials resulting from the alteration,
construction, destruction, rehabilitation, or repair of any manmade
physical structure," are those structural and functional materials
comprising the structure and surrounding site improvements, such as brick,
concrete and other masonry materials, stone, glass, wall coverings,
plaster, drywall, framing and finishing lumber, roofing materials, plumbing
fixtures, heating equipment, electrical wiring and components containing no
hazardous fluids or refrigerants, insulation, affixed carpeting, asphalt
substances, metals incidental to any of the above, and weathered railroad
ties and utility poles. "Materials resulting from the alteration,
construction, destruction, rehabilitation, or repair" do not include
materials whose removal has been required prior to demolition, and
materials which are otherwise contained within or exist outside the
structure such as solid wastes, yard wasteg, furniture, and appliances.
Also excluded in all cases are liquids including containerized or bulk
liquids, fuel tanks, drums and other closed or filled containers, tires,
and batteries.

"Clean hard fill" - C&DD which consists only of reinforced or
non-reinforced concrete, asphalt concrete, brick, block, tile, and/or stone
which can be reutilized as construction material. Brick in clean hard fill
includes but is not limited to refractory brick and mortar. Clean hard fill
does not include materials contaminated with solid wastes, hazardous
wastes, or infectious wastes.

Hazardous Material - Any material that poses a significant present or
potential hazard to human health and safety or to the environment if
released into the workplace or the environment. Common examples are oil,
fuel, caustic and acid cleaners, mineral spirits, petroleum distillate
based solvents, oil based paints, aerosol spray paints, coolants and
antifreeze, and solvents/cleaners containing chlorinated compounds.

Hazardous Waste - Asgs defined in 40 CFR 261.3.

Non-Hazardous Solid Waste - Includes rubbish, debris, garbage, and other
discarded solid materials resulting from industrial, commercial,
construction, and agricultural operations, and from community activities.
Also includes soil with contaminant levels above Voluntary Action Program
(VAP) commercial/industrial fill standards.

Non-Sewerable - Wastewater that contains at least one contaminant above the
allowable discharge limit set by the Publicly Owned Treatment Works (POTWS)
for discharge to the sanitary sewer.

Reclamation - A process to recover or regenerate a usable product.
Examples are recovery of lead from spent batteries and regeneration of
spent solvents.

Recycling - In general, the use of discarded materials and objects in
original or changed form rather than disposing of them. Examples include
paper, cardboard boxes, empty containers and certain elements of
Construction and Demolition Debris, including but not limited to metal
building materials, piping, electrical, wiring, concrete, and masonry
building materials, gypsum products and various floor coverings.
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Solid Waste - As defined in 40 CFR 261.2.

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

Universal Waste - Universal Waste means any of the following hazardous
wastes that are subject to the universal waste requirements of 40 CFR part
273:

(1) Batteries as described in 40 CFR 273.2

(2) Pesticides as described in 40 CFR 273.3

(3) Thermostats as described in 40 CFR 273.4; and
(4) Lamps as described in 40 CFR 273.5.

1.7 NATURAL AND CULTURAL RESOURCES

The Contractor shall conduct activities in a manner that does not
unnecessarily negatively impact fauna or flora, and in accordance with

50 CFR 17. The Contractor shall minimize interference with, disturbance
to, and damage to all fish, wildlife, and plants including their habitat.
The Contractor shall be responsible for the protection of threatened and
endangered animal and plant species including their habitat in accordance
with Federal, State, and local laws and regulations.

If during excavation or other construction activities any previously
unidentified or unanticipated historical, archaeological, and cultural
resources are discovered or found, all activities that may damage or alter
such resources shall be temporarily suspended. Resources covered by this
paragraph include but are not limited to any human skeletal remains or
burials, artifacts, shell, midden (refuse heap), bone, charcoal, or other
deposits, rock or coral alignments, pavings, wall, or other constructed
features, and any indication of agricultural or other human activities.
Upon such discovery or find, the Contractor shall immediately notify the
Contracting Officer so that the appropriate authorities may be notified and
a determination made as to their significance. The Contractor shall cease
all activities that may result in impact to or the destruction of these

resources. The Contractor shall secure the area and prevent employees or
other persons form trespassing on, removing, or otherwise disturbing such
resources. The Contractor may proceed with work in areas devoid of

cultural resources.
1.7.1 INDIANA BAT HABITAT

Whenever practicable, unavoidable cutting of living, or dead trees, or
snags with exfoliating, peeling, or loose bark, split trunks, and/or
branches, or cavities tree shall be performed after September 30th, and
before April 1st. If at all possible, trees containing suitable Indiana
bat roost habitat that must be removed by the project between April 1st,
and September 30th shall be marked by the contractor for avoidance during
these months.

This project is within the range of the federally endangered Indiana bat
(Myotis Sodalis). If any bats are found roosting in an area impacted by
the project, and not mentioned above, the USFWS, ecological services
division shall be contacted to provide this information.
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1.8 WASTEWATER DISCHARGE PERMITS

In accordance with the Clean Water Act and State of Ohio regulations, a
specific Incidental Sewer Discharge permit is required before discharging
wastewaters to the sanitary sewer system from project activities such as
excavation dewatering, cleaning operations, and decontamination water.

The Contractor shall complete and submit a Request for Incidental Sewer
Discharge form to the Contracting Officer at least 7 days prior to the
planned discharge of contaminated groundwater or other wastewater. The
Contracting Officer will inform the GRC SHED of this request and obtain
approval for discharge. The request shall include the estimated discharge
volume, discharge rate, source of the wastewater and the duration of
discharge. Analyses may be needed to obtain discharge approval from EMB.

1.8.1 Wastewater Discharge

With the exception of non-contaminated groundwater from an excavation,
wastewater from Contractor operations shall be containerized by the
Contractor until the Contractor is notified of discharge approval.

The Contractor shall record and submit information specified in the
discharge permit issued to the project including, but not limited to, the
location of discharge, dates of discharge, quantity of water discharged,
source of the wastewater, dates wastewater was sampled and analyzed (if
required), and filtering method (if required).

Non-sewerable wastewater that is hazardous waste shall be managed and
disposed of properly by the Contractor. Non-sewerable waastewater that is
nonhazardous waste shall be treated, managed, and disposed of properly by
the Contractor.

1.9 AIR QUALITY

Construction operations and materials used on the project shall be in
compliance with federal, state, and local air pollution standards, rules
and regulations.

Chlorofluorocarbons (CFCs), Hydrochlorofluorocarbon (HCFC), Other Ozone
Depleting Substances (ODS) and their substitutes.

Class I Ozone Depleting Substances shall not be used in the performance
of this contract, nor be provided as part of the equipment without
prior written permission from the Environmental Management Branch.

This prohibition shall prevail over any other provision, specification,
drawing, or referenced documents. A list of Class I ODS may be
obtained from US EPA or their web page at
http://www.epa.gov/ozone/ods.html.

Class II Ozone Depleting Substances shall not be used in the
performance of this contract, nor be provided as part of the equipment
without prior written permission from the Environmental Management
Branch. This prohibition shall prevail over any other provision,
specification, drawing, or referenced documents. A list of Class II
ODS may be obtained from US EPA or their web page at
http://www.epa.gov/ozone/ods2.html.

Chemicals used in lieu of ozone depleting substances (Substitutes or
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alternatives) must conform with US EPA's Significant New Alternatives
Policy (SNAP) program. These rules are summarized on the US EPA web
page at http://www.epa.gov/ozone/snap/lists/index.html.

Service, maintain, renovate, and demolish ODS and ODS Substitute
containing equipment in accordance with 40 CFR 82. The Contractor
shall ensure that ODS refrigerants and their substitutes are handled by
a certified technician. The recovery equipment shall meet applicable
EPA requirements and be certified with US EPA.

Hazardous Air Pollutants (HAPs).

The list of specific chemicals and compounds defined as HAPs in Section
112b of the 1990 Clean Air Act Amendments is available from Ohio EPA
on-line at: http://www.epa.state.oh.us/dapc/general/haplist.html. This
listing is subject to change and only the currently listed items
require tracking.

The use of HAPs and materials containing HAPs is allowed at GRC however
the airborne release of HAPs shall be minimized at all times.

Records of the use of HAPs and materials containing HAPs must be
provided to the CO for forwarding to the Environmental Management
Branch. At a minimum, this should include Material Safety Data Sheets
and quantities of each HAP and materials containing HAPs used.

Product and waste HAPs and materials containing HAPs must be stored in
such a way as to prevent their release to the atmosphere.

Prohibition of Air Pollution Nuisances

No air pollution generating activity shall be allowed if it is expected
to cause an air pollution nuisance.

No air pollution generating activity shall be allowed to continue if it
is found to be an air pollution nuisance.

.10 HAZARDOUS WASTE LIABILITY

Hazardous Waste Liability - For the purpose of this contract, the
Contractor shall be responsible for any release or threatened release of
the materials or substances handled under this contract, as well as any
liabilities resulting or arising from or related to this contract, and
shall bear all costs pertaining to such releases including, but not limited
to, responses, remediation, testing, or disposal costs, and further shall
defend and indemnify the Government for any costs including, but not
limited to, any judgments, penalties, assessments, litigation, or attorney
fees.

.11 HAZARDOUS WASTE TRANSPORTATION

Certified Waste Haulers shall be utilized. Government directed waste shall
be transported to the disposal facility or interim storage facility without
delay, in accordance with Department of Transportation (DOT) manifest
regulations. The Contractor shall notify the Government if 10 days or more
have a elapsed during shipment.
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1.

1.

12 SUSTAINABILITY

The Contractor shall conduct its activities in a manner that conserves
resources and minimizes pollution in accordance with Executive Order 13101
"Greening the Government Through Waste Prevention, Recycling and Federal
Acquisition" and Executive Order 13123 "Greening the Government Through
Efficient Energy Management".

Minimize the amount of energy required during construction and
operation by using resource efficient construction techniques, building
systems (including HVAC, heating, electrical, water, lighting,
heat-pumps and boilers), insulation, fixtures, appliances, and controls.

Whenever possible, utilize energy efficient office equipment through
the Environmental Protection Agency's Energy Star labeling program (@
http://www.epa.gov/energystar/) .

Use automated monitors and controls for energy, water, waste,
temperature, moisture, and ventilation.

Conserve water with systems that reduce consumption and recycle water
through reclamation and treatment systems.

Maximize the reduction, reuse, recycling or composting of waste and
scrap materials.

Minimize waste, spillage, pilferage, spoil, and misuse of building
materials.

Follow federal Comprehensive Procurement Guidelines (@
http://www.epa.gov/epaoswer/non-hw/procure/) for building materials and
products, and select materials that have a long-life cycle; select
least toxic materials; select recyclable materials; select materials
that are resource-efficient; select materials with the maximum recycled
content; select materials harvested on a sustained yield basis; select
products causing the least pollution during their manufacture, use and
reuse.

13 TRAINING REQUIREMENTS

Personnel handling hazardous materials shall have received Hazard
Communication Training per 29 CFR 1910.1200(h), and personnel handling
hazardous waste shall have received appropriate DOT and Hazardous Waste and
Emergency Response Operations (HAZWOPER) Emergency Response Awareness Level
Training per 29 CFR 1910.120. Employee training documents shall be kept at
the jobsite.

Personnel containing spills or conducting cleanup of small spills shall
have received First Responder Operators level training per 29 CFR 1910.120.
(Note: Personnel with First Responder Operators level training can contain
a spill to stop its spread from a safe distance. Their function is to
contain the release from a safe distance, keep it from spreading, and
prevent exposures.

Personnel generating hazardous waste shall have receive training on the
proper management of hazardous waste per 40 CFR 265.16.

Personnel Handling Refrigerants shall have training in accordance with
40 CFR 82.
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1.14 CHEMICAL USGAE, STORAGE, AND HANDLING

Hazardous material shall be used only as described on the Material Safety
Data Sheet and/or Contractor's written instructions. The Contractor shall
wear the protective equipment recommended by the manufacturer of the
hazardous material. Containers of hazardous materials and hazardous wastes
shall be kept closed except when in use. Containers of liquid hazardous
materials shall be stored in secondary containment at the end of each work
shift.

1.14.1 Hazardous Materials Storage

Hazardous materials storage shall be in accordance with Federal, State, and
local regulations, and the General Storm Water Permit. Hazardous materials
shall be handled in a manner that minimizes the potential for releases.

All liquid hazardous materials must be secondarily contained. Adequate
spill response equipment shall be readily available.

Hazardous materials and hazardous wastes shall be labeled, handled
properly, and stored in secondary containment at the end of each work day.
Secondary containment shall be of adequate size and compatible with the
materials stored. Storage areas shall be properly labeled and secured.
Storage areas shall be in accordance with Section 01 57 23.98, Storm Water
Pollution Prevention.

At the beginning of the project, an accurate inventory of hazardous
materials and hazardous wastes to be generated including the estimated
maximum quantity of each hazardous material to be brought on-site shall be
provided to the COTR. Material Safety Data Sheets (MSDSs) for hazardous
materials shall be maintained by the Contractor so they are immediately
available to assist emergency response personnel in the event of a
hazardous materials incident. Copies of the MSDSs shall be provided in the
Health and Safety Plan (HASP).

1.14.2 Refuse Bins

Refuse bins shall not be overloaded. Liquid materials shall not be placed
in dumpsters or bins. Leaking dumpsters shall be replaced. Dumpsters and
bins shall not be cleaned on-site. Dumpsters shall remain covered except
when actively being loaded.

1.14.3 Site Inspections

The project site and storage areas shall be inspected weekly to ensure
compliance. Compliance status shall be verified by the Contractor. The
checklists shall be submitted to the COTR, within 48 hours following the
inspection.

1.14.4 Labeling

Containers, drums, vessels, tanks, and associated piping containing
hazardous materials shall be labeled in accordance with 29 CFR 1910.1200
(f) .

Hazardous material labels must have a description of the contents
(including percentages of components for compounds), an appropriate hazard
warning and the name and address of the manufacturer or other responsible

party.
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Hazardous waste and solid waste containers shall be appropriately marked,
pending analysis, in accordance with 40 CFR 262 with, at a minimum,
accumulation start date and contents and documented during weekly
inspections.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

3

.1 SITE OPERATIONS AND MAINTENANCE

Site Operations shall be conducted in accordance with the Clean Water Act
and GRC Storm Water Pollution Prevention Plan. For projects over 1 acre
(total) in size, a Storm Water Pollution Prevention Plan must be submitted
to the GRC SHED 2 months prior to project commencement for review and
approval. (See Storm Water Pollution Prevention Section 01 57 23.98.)

Equipment Fueling and Maintenance - Equipment fluid changes and fueling
shall be conducted over drip pans to prevent spilled materials from
contacting the ground surface. The operator of leaking equipment shall
contain and control the leak. The Contractor shall contact NASA GRC Waste
Management through the Contracting Officer to coordinate proper disposal of
waste materials generated during equipment maintenance.

1.1 Paint Clean-up

Painting operations must be conducted in accordance with GRC Storm Water
Pollution Prevention Plan and applicable State of Ohio requirements.

Water Based Paints:

The Contractor shall paint out as much excess paint as possible from
brushes, rollers, and equipment before starting clean up. Rinse
brushes, rollers, and other tools over a sink that drains to the
sanitary sewer using water only. Tools and equipment shall not be
cleaned into streets, gutters, storm drains, or creeks. Dispose of dry
brushes, rollers, rags, and drop cloths as solid waste.

Disposal of containers with any liquids as a solid waste is

prohibited. These materials must be used elsewhere or handled as a
regulated waste and disposed of in accordance with paragraph entitled
Contractor Disposal. All empty paint containers and surplus paint shall
be turned over to the government via a NASA C260A form along with the
product's MSDS.

0il Based Paints:

The Contractor shall paint out as much excess paint as possible from
brushes, rollers, and equipment before starting clean up. Cleaning

solutions shall be containerized and disposed of as hazardous waste.
Reuse thinners and solvents by pouring back into original container

through a filter.

Dispose of waste thinners, solvents, paint sludge, and solutions from

cleaning of equipment and tools as hazardous waste. Containers with
residual product shall be managed as a hazardous waste and disposed of.
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All empty paint containers and surplus paint shall be turned over to
the government via a NASA C260A form along with the product's MSDS.

3.1.2 Concrete/Asphalt Cutting and Core Drilling

The Contractor shall prevent not allow slurry run-off from saw cutting or
core drilling to enter the storm or sanitary sewer collection systems.
Catch basins and drains shall be protected.

3.1.3 Sweeping

Roadways and on-site paved areas impacted by the project shall be cleaned
to the satisfaction of the COTR and swept at the end of each phase or at
project completion. Hosing down paved areas and streets is prohibited.

3.1.4 Sewage Sludge

Sewage Sludge and Compost Materials containing human waste is prohibited
from use at GRC.

3.1.5 Draining, Tanks, Piping, and Equipment
Tanks, piping, and equipment shall be drained as required. Devices to
properly contain the product shall be provided by the Contractor. Storm

drains in the vicinity shall be covered during drainage operations.

The Government will obtain the necessary sanitary sewer discharge permits
if the discharge is sewerable. Non-sewerable water shall be treated to a
level to allow discharge to the sanitary sewer or managed and disposed of
properly by the Government.

3.1.6 Monitoring Wells
Monitoring Wells shall not be disturbed for any reason. If they are
disturbed, inadvertently or not, the contractor shall incur all costs
associated with the abandonment (i.e. removal) of the well in accordance
with Ohio EPA requirements.

3.2 CONTAMINATED SOIL MANAGEMENT

The Contractor shall immediately stop work and notify the COTR if soil
appears discolored or has an odor different from what is expected.

3.3 PCBs/PCB CONTAMINATED EQUIPMENT
All PCB-contaminated material shall be handled in accordance with 40 CFR 761.
The Contractor shall dial 911 from any NASA phone or 216-433-8888 from an
outside phone to inform Emergency Dispatch of any spills or leaks of

PCB-contaminated material.

The contractor shall notify the Contracting Officer of any PCB-contaminated
material that needs disposal.

3.4 SPILL PREVENTION, CONTROL AND REPORTING
All liquid petroleum products must be secondarily contained in accordance

with Annex Q of GRC's Emergency Preparedness Plan and 40 CFR 112. Spill
clean-up materials (such as rags, absorbent booms/pads), and tools (such as
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shovels and brooms) shall be maintained at the project site and be readily
accessible. Releases of hazardous materials to the environment shall be
contained and measures implemented to prevent leaks and spills from
entering storm drains.

Dial 911 from any NASA phone or 216-433-8888 from an outside phone to
inform Emergency Dispatch of any spills or leaks

3.5 HAZARDOUS WASTE DISPOSAL

The Contractor shall label, package, and secondarily contain hazardous
waste in accordance with 49 CFR 171, 40 CFR 173, 40 CFR 177, and 40 CFR 178.

Storage of hazardous waste shall not exceed 90 days from the date of
generation in accordance with 40 CFR 262. Hazardous waste shall be shipped
for disposal no later than 90 days from the date of generation/accumulation
start date.

No hazardous material or waste shall remain at the worksite upon completion
of the project unless specified otherwise.

3.5.1 Hazardous Waste Manifest

NASA Glenn Research Center shall be designated as the generator on the
manifest and only approved GRC Environmental Management Branch personnel
shall sign any shipping documents, including Uniform Hazardous Waste
Manifests.

NASA Glenn Research Center SHED shall be designated as the emergency
contact.

The Contractor shall perform transportation services in compliance with
49 CFR 100-185.

The Contractor shall use only disposal facilities that have a valid permit
to manage hazardous waste, and shall be responsible for determining that
permit allows for the type of management and disposal intended for that
waste. The Contractor shall be responsible for ensuring that any party
handling hazardous waste, including subcontractors, transporters, and TSDF
Letter of Acceptance and Hazardous Waste Manifests are in compliance with
applicable federal, state, and local regulations. GRC EMB shall have final
approval of TSDFs.

3.5.2 Containerized Hazardous Waste

Hazardous wastes and other materials shipped by the Contractor with wastes
from other facilities shall not be commingled.

3.5.3 Bulk Hazardous Waste
Bulk hazardous waste shipments shall be weighed to confirm shipping weight.
3.5.4 Miscellaneous Hazardous Waste
Fluorescent light tubes, mercury containing items (batteries, emergency and
exit lights) and PCB lighting ballasts and thermostats shall be turned over

to the Government for recycling.

-- End of Section --
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SECTION 01 42 00

SOURCES FOR REFERENCE PUBLICATIONS
08/10

PART 1 GENERAL

1

.1 REFERENCES

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

.2 ORDERING INFORMATION

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

AMERICAN CONCRETE INSTITUTE 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)
1210 West Northwest Highway
Palatine, IL 60067

Ph: 847-934-8800

Fax: 847-934-8803

E-mail: aha@hardboard.org

Internet: http://www.hardboard.org

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
One East Wacker Drive, Suite 700

Chicago, IL 60601-1802

Ph: 312-670-2400
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Fax: 312-670-5403
Publications: 800-644-2400
E-mail: pubs@aisc.org
Internet: http://www.aisc.org

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
1819 L Street, NW, 6th Floor
Washington, DC 20036

Ph: 202-293-8020
Fax: 202-293-9287
E-mail: info@ansi.org

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

AMERICAN PETROLEUM INSTITUTE (API)
1220 L Street, NW
Washington, DC 20005-4070

Ph: 303-397-7993
Fax: 303-397-2740
E-mail: greg.kallio@ihs.com

Internet: http://www.api.org

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

1791 Tullie Circle, NE

Atlanta, GA 30329

Ph: 800-527-4723 or 404-636-8400
Fax: 404-321-5478
E-mail: ashrae@ashrae.org

Internet: http://www.ashrae.org

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)
901 Canterbury, Suite A
Westlake, OH 44145

Ph: 440-835-3040
Fax: 440-835-3488
E-mail: info@asse-plumbing.org

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

AMERICAN WATER WORKS ASSOCIATION (AWWA)
6666 West Quincy Avenue

Denver, CO 80235

Ph: 800-926-7337

Fax: 303-347-0804

E-mail: smorrison@awwa.org

Internet: http://www.awwa.org

AMERICAN WELDING SOCIETY (AWS)
550 N.W. LeJeune Road
Miami, FL 33126

Ph: 800-443-9353 - 305-443-9353
Fax: 305-443-7559
E-mail: info@aws.org or customerservice@awspubs.com

Internet: http://www.aws.org

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

Birmingham, AL 35236-1784

Ph: 205-733-4077

Fax: 205-733-4075
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E-mail: email@awpa.com
Internet: http://www.awpa.com

ASME INTERNATIONAL (ASME)

Three Park Avenue, M/S 10E

New York, NY 10016-5990

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

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

ASTM INTERNATIONAL (ASTM)

100 Barr Harbor Drive, P.0O. Box C700
West Conshohocken, PA 19428-2959
Ph: 610-832-9585

Fax: 610-832-9555

E-mail: service@astm.org

Internet: http://www.astm.org

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)
933 North Plum Grove Road

Schaumburg, IL 60173-4758

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

Fax: 847-517-1206

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

COPPER DEVELOPMENT ASSOCIATION (CDA)
260 Madison Avenue

New York, NY 10016

Ph: 212-251-7200

Fax: 212-251-7234

E-mail: questions@cda.copper.org
Internet: http://www.copper.org

ELECTRONIC INDUSTRIES ALLIANCE (EIA)
2500 Wilson Boulevard

Arlington, VA 22201-3834

Ph: 703-907-7500

Fax: 703-907-7501

E-mail: infor@ecaus.org

Internet: http://www.eia.org

FM GLOBAL (FM)
270 Central Avenue
P.O. Box 7500
Johnston, RI 02919

Ph: 401-275-3000 ext. 1945
Fax: 401-275-3029
E-mail: servicedesk.myriske@efmglobal.com

Internet: http://www.fmglobal.com

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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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 ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS
(IAPMO)

4755 E. Philadelphia St.

Ontario, CA 91761

Ph: 909-472-4100
Fax: 909-472-4150
E-mail: iampo@iampo.org

Internet: www.lampo.org

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

Ph: 1-888-422-7233

Fax: 562-908-5524

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

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

Case Postale 56

CH-1211 Geneve 20 Switzerland

Ph: 41-22-749-01-11

Fax: 41-22-733-34-30

E-mail: central@iso.ch

Internet: http://www.iso.org

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

127 Park Street, NE

Vienna, VA 22180

Ph: 703-281-6613
Fax: 703-281-6671
E-mail: infoe@emss-hqg.com

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

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

Superintendent of Documents at

U.S. Government Printing Office

732 North Capitol Street, NW

Washington, DC 20401-0001

Ph: 202-783-3238

Fax: 202-512-1800

E-mail: ContactCenter@gpo.gov

Internet: http://www.nasa.gov or http://www.gpoaccess.gov/help

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

Rosslyn, VA 22209

Ph: 703-841-3200
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Fax: 703-841-5900
Internet: http://www.nema.org/

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
1 Batterymarch Park

Quincy, MA 02169-7471

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

Fax: 617-770-0700

E-mail: webmastere@enfpa.org

Internet: http://www.nfpa.org

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

Stop 1070

Gaithersburg, MD 20899-1070

Ph: 301-975-NIST (6478

E-mail: inquiries@nist.gov

Internet: http://www.nist.gov

NSF INTERNATIONAL (NSF)

789 North Dixboro Road

P.O. Box 130140

Ann Arbor, MI 48113-0140

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

E-mail: infoe@ensf.org

Internet: http://www.nsf.org

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE)
400 Commonwealth Drive
Warrendale, PA 15096-0001

Ph: 724-776-4970
Fax: 724-776-0790
E-mail: customerservice@sae.org

Internet: http://www.sae.org

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)
40 24th Street, 6th Floor

Pittsburgh, PA 15222-4656

Ph: 412-281-2331

Fax: 412-281-9992

E-mail: info@sspc.org

Internet: http://www.sspc.org

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

Camas, WA 98607-8542

Ph: 877-854-3577

Fax: 360-817-6278

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

U.S. 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
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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. 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: info@ntis.gov

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@hg.afis.asd.mil

Internet: http://www.dod.gov

Obtain Military Specifications, Standards and Related Publications
from:

Acquisition Streamlining and Standardization Information System
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(ASSIST)

Department of Defense Single Stock Point (DODSSP)
Document Automation and Production Service (DAPS)
Building 4/D

700 Robbins Avenue

Philadelphia, PA 19111-5094

Ph: 215-697-6396 - for account/password issues
Internet: http://assist.daps.dla.mil/online/start/; account
registration required

Obtain Unified Facilities Criteria (UFC) from:

Whole Building Design Guide (WBDG)

National Institute of Building Sciences (NIBS)

1090 Vermont Avenue NW, Suite 700

Washington, CD 20005

Ph: 202-289-7800

Fax: 202-289-1092

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

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

1200 Pennsylvania Avenue, N.W.

Washington, DC 20004

Ph: 202-272-0167

for Fax and E-mail see below

Internet: http://www.epa.gov

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

Alexandria, VA 22312

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

Fax: 703-605-6900

E-mail: info@ntis.gov

Internet: http://www.ntis.gov

U. S. GREEN BUILDING COUNCIL (USGBC)
2101 L St NW, Suite 500

Washington, D.C. 20037

Fax: 202-828-5110

E-mail: info@usgbc.org

Internet: http://www.usgbc.org

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

College Park, MD 20740-6001

Ph: 866-272-6272

Fax: 301-837-0483

E-mail: contactcenter@gpo.gov
Internet: http://www.archives.gov
Order documents from:

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

Ph: 202-512-1800

Fax: 202-512-2104

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

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not used

-- End of Section --
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PART 1

1.1

SECTION 01 45 00.98

QUALITY CONTROL
04/06

GENERAL

SUMMARY

The requirements of this Section apply to, and are a component part of,

each

1.2

section of the specifications.

SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit

the

1.2.1

following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:
SD-06 Test Reports

Contractor shall submit the following items in accordance with the
paragraph entitled, "Records," of this section.

Quality Control Data

Quality Control Coordinating Actions
Quality Control Training

Inspection Records

Letters of Authority or Delegation
Field Tests

Factory Tests

SD-07 Certificates
Contractor shall submit a detailed written statement describing
procedures that will be implemented to achieve quality on the
project according to the paragraph entitled, "Quality Assurance

(QA) Plan," of this section.

Contractor shall submit the following in accordance with the
paragraph entitled, "Qualifications," of this section.

Contractor's Quality Representative Qualifications
Special Certifications

Quality Assurance (QA) Plan

QA plan shall address the following:

Description of the authority, responsibilities and coordinating
procedures, of on-site/off-site quality assurance personnel, including
those QA personnel not under direct control of the Contractor.

QA plan shall list personnel designated by the Contractor to accomplish
the work required by the contract.

QA plan shall also contain an appendix with a copy of each form, report
format, or similar record to be used in the QA program.
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1.

Contractor's organization that handles construction contract activities.

Contractor's operational plan for accomplishing and reviewing work
controls, fabrication controls, certifications, and documentation of
quality control operations, inspections, and test records, including
those for subcontractors.

These provisions shall include the methods to be used during the
procurement cycle (order to delivery) for those materials or equipment
that require source inspections, shop fabrications, or similar
operations located separately from the work site.

Description of on-site personnel training.
Certification(s) of personnel, procedures, processes, and equipment.
Nondestructive testing requirements.
Identification of independent certifying and testing laboratories.
2.2 Records
Records shall include all quality control data; factory tests or

manufacturer's certifications, quality control coordinating actions;
records of quality control training/certifications as well as routine
hydrostatic, electrical continuity, grounding, welding, line cleaning,
field tests and similar tests. Quality records shall be available for
examination by the Contracting Officer.

Legible copies of the test and inspection records shall be furnished to the
Contracting Officer. Records shall cover work placement traceable to the
contract schedule, specifications and drawings, and shall be verified by
the Contractor.

Contractor shall submit for approval, the narrative description of an
inspection system which provides for compliance with the quality
requirements and technical criteria of the contract within 7 calendar days
after notice to proceed.

Contractor shall submit a monthly performance report that summarizes the
quality operations. This report shall identify inspections made, tests
performed, nonconformances, corrective actions taken, status of
plans/procedures being developed, and status of open items/problems in work.

Contractor shall submit Letters of Authority or Delegation outlining the
authority and responsibilities of quality control personnel along with a
copy of the letter of delegation to the Contracting Officer that defines
delegated duties and responsibilities.

In-process inspection records and control away from the job site may be

used as evidence of quality of materials/work and may reduce further
inspection or testing after delivery to the job site.
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1.

1.

3 QUALITY ASSURANCE
3.1 Qualifications

Contractor's Quality Representative Qualifications shall be submitted to
the Contracting Officer for approval. Quality Representative may be
assigned to more than one contract provided that the assigned contracts are
located at the same site.

When approval or certification of special processes, operating personnel,
and special equipment or procedures is required by the specifications, the
Contractor shall obtain necessary approvals or special certifications prior
to starting the work.

.3.2 Quality Control Requirements

Contractor shall provide a quality control program encompassing: selection
of construction materials and sources; suppliers; subcontractors; on-site
and off-site fabrication of Contractor-furnished assemblies; on-sgsite and
off-site assembly; erection; work procedures; workmanship; inspection; and
testing.

Contractor's program shall provide document systems ensuring that quality
provisions of contract schedule, specifications, and drawings have been
performed.

.3.2.1 Management and Organization

Contractor shall designate an individual within the on-site organization
whose sole responsibility shall be the day-to-day on-site management and
direction of the Quality Program.

The Quality Program Manager shall report to the Contractor's management and
shall have the necessary authority to discharge contractual
responsibilities.

.3.2.2 Identification and Data Retrieval

Contractor shall have an identification and data retrieval system.

Records, drawings, submittals, and equipment shall be identified by
referencing the Contract Number; Contract Specification Number; Contract
Drawing Number; Submittal Document Number; Contract Change Number; and the
Contractor's Drawing Number System.

.3.2.3 Procurement

Contractor shall be responsible for controlling procurement sources and
those of his subcontractors to ensure that each purchase meets quality
requirements.

.3.2.4 Receiving Inspection System

Contractor shall maintain a site receiving inspection system that ensures
procured materials and equipment are inspected and tested.

Receiving inspection records shall accompany each procurement delivery to

the construction site. Records of site receiving inspections shall be
maintained by the Contractor.
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Records shall show defects, discrepancies, dispositions, and waivers,
including evidence of Government source inspection.

1.3.2.5 Nonconforming Articles and Material Control
The Contractor shall control nonconformances discovered by the Contractor,
subcontractors, suppliers or Government gquality representatives to prevent

their use and to correct deficient operations.

a. Contractor shall prepare a "nonconformance" report for each
instance comprising:

(1) A unique and traceable number.
(2) Identification of the nonconforming article or material.

(3) A description of the nonconformance and the applicable

requirement.

(4) Cause or reason for the nonconformance.

(5) Remedial actions taken or recommended.

(6) Disposition of the nonconforming article or material.

b. The Contractor shall identify and mark each nonconforming article
for removal from the work area.

c. The Contractor shall monitor and correct deficient operations.
1.3.2.6 Fabrication, Process, and Work Control

Contractor's procedures and controls shall ensure compliance with
requirements in contract specifications and drawings.

Contractor shall establish in-process inspections, to ensure compliance
with quality requirements.

Special processes may include, but are not limited to, plating, anodizing,
nondestructive testing, welding, and soldering.

1.3.2.7 Quality Control Records
Quality control records shall be maintained at a central on-site location.
Maintenance of quality control records shall not relieve the Contractor
from submitting samples, test data, detail drawings, material certificates,

or other information required by each section in the specification.

Contractor shall ensure each record is identified and traceable to specific
requirements in the specifications and drawings.

1.3.2.8 Drawings and Change Control
Drawing-control system shall be maintained to provide revised drawings and
ensure continuous removal of obsolete drawings from work areas. Changes

involving interface with other work areas, or affecting materials
controlled by others shall be controlled by the Contractor. This system
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shall be integrated with the document requirements of the contract.

Drawing changes shall be clearly annotated. Implemented changes shall be
clearly identified and associated drawings shall be revised accordingly.
Drawings that have been approved, or approved as noted, by the Contracting
Officer shall be used for fabrication and inspection.

1.3.3 Quality Inspections
1.3.3.1 Government Inspections

Work performed under this contract will be subject to inspection by the
Contracting Officer. Changes to the specifications or drawings will not be
allowed without written authorization of the Contracting Officer.

When the Contracting Officer determines that inspected work needs to be
corrected, the Contracting Officer will be allowed 24 hours to complete
reinspection of the corrected work.

Contracting Officer shall also be notified in writing before backfilling or
encasing any underground utility so that work may be inspected. Failure to
notify the Contracting Officer before backfill or encasement occurs shall
require the work be uncovered at no additional cost to the Government.

Contractor's program ig subject to continuous evaluation, review, and
verification by the Contracting Officer. Contractor will be notified in
writing of any noncompliance and will be given 7 calendar days to correct
identified deficiencies.

1.3.3.2 Contractor's Quality Inspections
Contractor shall implement an inspection system. Documentation shall
indicate quality control through records of inspections, tests, and
procedures.

Contractor's quality assurance system shall include the following:

a. Single Contractor's representative responsible for on-site
communication and operation of the inspection program.

b. Purchasing control system documenting project procurement to
drawings, specifications, and approved submittals.

c. Receiving inspection system documenting inspections for each
procurement.

d. Documentation for handling and disposing of nonconforming
components and materials.

e. Inspection records for each specific section of the specification
and drawings.

f. Identification of test(s) to be performed, test procedures,
records, and independent organizations used.

g. Documenting and maintaining certification or re-certification of
procedures.

h. Management of government-furnished equipment, components, and

SECTION 01 45 00.98 Page 6



NASA DW Line WATERLIN

materials.

i. Calibration of gages, tools, measuring instruments, and
independent laboratories used.

Contractor shall establish a system of scheduled or random audits to ensure
task completion.

1.3.4 Field Services
1.3.4.1 Responsibility for Inspection and Testing

Contractor shall be responsible for all inspections and tests, and the
accompanying documentation for each inspection and test. Contractor may
utilize independent inspection and testing laboratories or services as
approved by the Contracting Officer.

Contractor shall also be responsible for tests of construction materials
utilizing the services of an approved independent testing laboratory.

1.3.4.2 Inspection and Test Records

Contractor shall provide on-site records of each inspection and test
performed throughout the life of the contract. Records shall include, but
not be limited to, factual evidence that the required inspections or tests
have been performed, including type and number of inspections or tests
involved, identification of operators and inspectors, result of inspections
or tests, nature of defects, causes for rejection, proposed remedial
action, and corrective actions taken.

Inspection records, test procedures, test results, and associated forms be
verified by and provided to the Contracting Officer. Final test data shall
have a cover letter/sheet clearly marked with the system name, date, and
the words "Final Test Data - Forward to the Systems Engineer/Condition
Monitoring Office/Predictive Testing Group for inclusion in the Maintenance
Database."

1.4 HANDLING AND STORAGE

Contractor shall provide controls, procedures and documentation with each
shipment, that meet requirements of each section of the specifications.

The Contractor shall include documentation with each shipment. The data
shall consist of documentation required by the contract along with
specifications required to identify, store, preserve, operate, and maintain
the items shipped.

1.5 SEQUENCING AND SCHEDULING

Contractor shall notify the Government at least 24 hours prior to scheduled
inspections and tests.

Contractor shall provide 24 hour notice to the Government of the date when
the contract work will begin at the site.

When Contractor suspends work for 3 calendar days or longer prior to

completion, the Contracting Officer shall be notified. Work shall not
resume without notification of the Contracting Officer.
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Contracting Officer shall be notified at least 24 hours in advance of
backfilling or encasing any underground utility.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 50 00.98

TEMPORARY FACILITIES AND CONTROLS
04/06

PART 1 GENERAL

1.

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.

FEDERAL AVIATION ADMINISTRATION (FAA)

FAA AC 70/7460-1 (Rev k; Change 1) Obstruction Marking and
Lighting

3 SUBMITTALS

Not Used

PART 2 PRODUCTS

2

.1 CONSTRUCTION SIGN

Contractor shall provide a construction identification sign.

Sign shall comprise a face sheet of 4- by 8-foot exterior grade plywood,
1/2-inch thick, mounted on a substantial frame of treated lumber. Frame
and sign shall be given one coat of lead-free alkyd primer paint and two
coats of an exterior type white enamel.

.2 CONSTRUCTION DETAILS

Lettering and further details of construction shall be in accordance with
the drawings.

PART 3 EXECUTION

3

.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.

Contractor shall 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 shall
comply with FAA AC 70/7460-1. Lights shall be operational during periods
of reduced visibility, darkness, and as directed by the Contracting Officer.
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3.1.1 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
use of power cords. 120/240 electrical volt feeder service is available.
Lighting shall be provided by the Contractor. Electricity used will be
furnished by the Government.

3.1.2 Water
Contractor shall make connections to existing facilities to provide water
for construction purposes. Water used will not be furnished by the
Government. Hose connections shall be fitted with anti-syphon devices.
Domestic water shall not be discharged to the storm sewer system without
approval of the Contracting Officer.

3.1.3 Telephone Service

Contractor shall provide telephone service. Contractor shall pay costs of
service.

3.1.4 Sanitary Facilities
Contractor shall provide temporary sanitary facilities and shall service,
clean, and maintain these facilities and enclosures. Temporary facilities
shall be removed from the site at the completion of the work.

3.1.5 Fire Protection
Contractor shall provide temporary fire protection equipment for the
protection of personnel and property during construction. Debris and
flammable materials shall be removed daily to minimize potential hazards.

3.2 SIGNS

3.2.1 Construction Sign
Within 30 days after notice to proceed, the Contractor shall install the
construction identification sign at the location designated by the
Contracting Officer.

3.2.2 Other Signs and Advertisements
Only signs necessary to expedite deliveries, maintain traffic flow, promote
safety (e.g. caution, danger, blasting, hardhat area), and prevent
interference with Government operations shall be erected.

3.3 TRAFFIC PROVISIONS

3.3.1 Maintenance of Traffic
Contractor shall conduct his operations in a manner that will not close any
thoroughfare or interfere in any way with traffic on railways or highways
except with written permission of the Contracting Officer. Contractor may

move oversized and slow-moving vehicles to the worksite provided
requirements of the highway authority have been met.
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Work shall be conducted so as to minimize obstruction of traffic, and
traffic shall be maintained on at least half of the roadway width at all
times. Approval shall be obtained from the Contracting Officer prior to
starting any activity that will obstruct traffic.

Contractor shall provide, erect, and maintain, at his own expense, lights,
barriers, signals, passageways, detours, etc., that may be required.

3.3.2 Rush Hour Restrictions

Contractor shall not interfere with the peak traffic flows preceding and
during normal operations without notification to and approval by the
Contracting Officer.

3.3.3 Dust Control

Contractor's dust control methods and procedures shall be approved by the
Contracting Officer. Dust abatement on access roads shall be treated with
applications of calcium chloride, water sprinklers, or similar methods or
treatment.

3.4 WASTE MANAGEMENT

3.4.1 Refuse Bins
Refuse bins shall not be overloaded. Liquid materials shall not be placed
in dumpsters or bins. Leaking dumpsters shall be replaced. Dumpsters and
bins shall not be cleaned on-site. Dumpsters shall remain covered except
when actively being loaded.

3.5 PROTECTION OF EXISTING SYSTEMS

3.5.1 Utility

Connection to existing utilities, identified on the drawings to the
Contractor, shall be protected from damage during construction activity.

3.5.2 Safety

Contractor shall protect the integrity of any installed safety systems or
personnel safety devices.

If entrance into systems serving safety devices is required, the Contractor
shall obtain prior approval from the Contracting Officer. If it is
temporarily necessary to remove or disable personnel safety devices in
order to accomplish contract requirements, the Contractor shall provide
alternative means of protection prior to removing or disabling any
permanently installed safety devices or equipment and shall obtain prior
approval from the Contracting Officer.

-- End of Section --
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PART 1

1

GENERAL

.1 REFERENCES

SECTION 01 57 23.98

TEMPORARY STORM WATER POLLUTION CONTROL
04/06

WATERLIN

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

extent referenced.

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ODNR

The Contractor shall implement the storm water pollution prevention
measures specified in this section in a manner which will meet the

requirements of Section 01 35 43.98 ENVIRONMENTAL PROTECTION PROCEDURES,

ASTM INTERNATIONAL (ASTM)

4439

4491

4533

4632

4751

4873

(2004) Geosynthetics

(1999a; R 2009) Water Permeability of

Geotextiles by Permittivity

(2004; R 2009) Trapezoid Tearing Strength

of Geotextiles

(2008) Grab Breaking Load and Elongation

of Geotextiles

(2004) Determining Apparent Opening Size

of a Geotextile

(2002; R 2009) Identification,

Storage,

and Handling of Geosynthetic Rolls and

Samples

STATE OF OHIO DEPARTMENT OF NATURAL RESOURCES

.2 GENERAL

(2006) Rainwater and Land Development

and the requirements of the National Pollution Discharge Elimination System
permit attached to that Section.

(NPDES)

Government approval is required for all submittals.

.3 SUBMITTALS

accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Stormwater Pollution Prevention Plan (SWP3) and details.

Submit the following in

Company check to fund the State of Ohio EPA Notice of Intent (NOI).
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Ohio EPA Co-Permittee Form
SD-07 Certificates
Mill Certificate or Affidavit

Certificate attesting that the Contractor has met all specified
requirements.

1.4 EROSION AND SEDIMENT CONTROLS
The controls and measures required by the Contractor are described below.
1.4.1 Stabilization Practices

The stabilization practices to be implemented shall include temporary
seeding, mulching, geotextiles, vegetative buffer strips, erosion control
matts, protection of trees, preservation of mature vegetation. On the
Contractor's daily CQC Report, the Contractor shall record the dates when
the major grading activities occur, (e.g., clearing and grubbing,
excavation, embankment, and grading); when construction activities
temporarily or permanently cease on a portion of the site; and when
stabilization practices are initiated. Except as provided in paragraphs
UNSUITABLE CONDITIONS and NO ACTIVITY FOR LESS THAN 21 DAYS, stabilization
practices shall be initiated as soon as practicable, but no more than 14
days, in any portion of the site where construction activities have
temporarily or permanently ceased.

1.4.1.1 Unsuitable Conditions

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

1.4.1.2 No Activity for Less Than 21 Days

Where construction activity will resume on a portion of the site within 21
days from when activities ceased (e.g., the total time period that
construction activity is temporarily ceased is less than 21 days), then
stabilization practices do not have to be initiated on that portion of the
site by the fourteenth day after construction activity temporarily ceased.

1.4.2 Structural Practices

Structural practices shall be implemented to divert flows from exposed
soils, temporarily store flows, or otherwise limit runoff and the discharge
of pollutants from exposed areas of the site. Structural practices shall
be implemented in a timely manner during the construction process to
minimize erosion and sediment runoff. Structural practices shall include,
but not limited to, the following devices. Location and details of
installation and construction are shown on the drawings.

1.4.2.1 Silt Fences
The Contractor shall provide silt fences as a temporary structural practice
to minimize erosion and sediment runoff. Silt fences shall be properly

installed to effectively retain sediment immediately after completing each
phase of work where erosion would occur in the form of sheet and rill
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erosion (e.g. clearing and grubbing, excavation, embankment, and grading) .
Silt fences shall be installed in the locations indicated on the drawings.
Final removal of silt fence barriers shall be upon approval by the
Contracting Officer.

.4.2.2 Diversion Dikes

Diversion dikes shall have a maximum channel slope of 2 percent and shall
be adequately compacted to prevent failure. The minimum height measured
from the top of the dike to the bottom of the channel shall be 18 inches.
The minimum base width shall be 6 feet and the minimum top width shall be 2
feet. The Contractor shall ensure that the diversion dikes are not damaged
by construction operations or traffic. Diversion dikes shall be located as
shown on the drawings.

.4.2.3 Rock Check Dams

The contractor shall provide rock check dams as a temporary structural
practice to slow down the velocity of the runoff in order to prevent
erosion. Rock check dams should be properly installed according to the
details provided on the plans. Rock check dam shall be placed where
standing water or excessive siltation are minimized or where vegetative
death is insignificant. Rock check dams shall be installed in the locations
indicated on the plans and were deemed necessary during the time of
construction. Sediment shall be removed from behind check dam once it
accumulates to one-half the original height of the check dam. Final removal
of the check dam shall be upon approval by the Contracting Officer.

.4.2.4 Compost Filter Socks

The Contractor shall provide compost filter socks as a permanent structural
practice to minimize erosion and sediment runoff. Filter socks shall be
properly installed to effectively retain sediment immediately after
completing each phase of work where erosion would occur in the form of
sheet and rill erosion (e.g., clearing, grubbing, excavation, embankment,
and grading). Filter socks shall be installed in the locations indicated
on the drawings. The filter socks shall remain in place and seeded as
indicated on the drawings at time temporary seeding, and at the time of
installation for establishment of permanent vegetation.

PART 2 PRODUCTS

2

2

All products shall meet ODNR 2006 Rainwater and Land Development Manual.

.1 COMPONENTS FOR SILT FENCES

1.1 Filter Fabric

The geotextile shall comply with the requirements of ASTM D 4439, and
shall consist of polymeric filaments which are formed into a stable network
such that filaments retain their relative positions. The filament shall
consist of a long-chain synthetic polymer composed of at least 85 percent
by weight of ester, propylene, or amide, and shall contain stabilizers
and/or inhibitors added to the base plastic to make the filaments
resistance to deterioration due to ultraviolet and heat exposure.

Synthetic filter fabric shall contain ultraviolet ray inhibitors and
stabilizers to provide a minimum of six months of expected usable
construction life at a temperature range of 0 to 120 degrees F. The filter
fabric shall meet the following requirements:
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FILTER FABRIC FOR SILT SCREEN FENCE

PHYSICAL PROPERTY TEST PROCEDURE STRENGTH REQUIREMENT
Grab Tensile ASTM D 4632 100 lbs. min.
Elongation (%) 30 % max.
Trapezoid Tear ASTM D 4533 55 1lbs. min.
Permittivity ASTM D 4491 0.2 sec-1

AOS (U.S. Std Sieve) ASTM D 4751 20-100

2.1.2 Silt Fence Stakes and Posts

The Contractor may use either wooden stakes or steel posts for fence
construction. Wooden stakes utilized for silt fence construction, shall
have a minimum cross section of 2 inches by 2 inches when oak is used and 6
inches by 6 inches when pine is used, and shall have a minimum length of 5
feet. Steel posts (standard "U" or "T" section) utilized for silt fence
construction, shall have a minimum weight of 1.33 pounds per linear foot
and a minimum length of 5 feet.

2.1.3 Mill Certificate or Affidavit

A mill certificate or affidavit shall be provided attesting that the fabric
and factory seams meet chemical, physical, and manufacturing requirements
specified above. The mill certificate or affidavit shall specify the
actual Minimum Average Roll Values and shall identify the fabric supplied
by roll identification numbers. The Contractor shall submit a mill
certificate or affidavit signed by a legally authorized official from the
company manufacturing the filter fabric.

2.1.4 Identification Storage and Handling

Filter fabric shall be identified, stored and handled in accordance with
ASTM D 4873.

2.2 COMPONENTS FOR FILTER SOCKS
2.2.1 Filter Sock Fabric

The filter sock shall be produced from a 5 mil thick continuous
biodegradable plastic filament, woven into a tubular mesh netting material,
with openings in the knitted mesh of 3/8" (10mm). The size of the filter
sock shall be as indicated on the drawings.

2.2.2 Compost

Use sanitized, mature compost that has no identifiable feedstock
constituents or offensive odors. The compost used in filter socks should
meet all local, state, and Federal quality requirements. Biosolids compost
must meet the Standards for Class A biosolids outlined in 40 Code of
Federal Regulations (CFR) Part 503. The compost shall be certified by the
U.S. Composting Council (USCC) under its Seal of Testing Assurance (STA)
Program. Quality and particle size specifications for compost to be used in
vegetated filters socks shall meet AASHTO Specification MP 9-03 (Alexander,
2003) . Very course composts that contain less than 30% of fine particles (1
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mm in size) should be avoided for optimum reduction in total suspended
solids (TSS).

2.2.3 Stakes

Wooden stakes, 2" (5 cm) by 2" (5 cm), and shall have a minimum length of
3' (90 cm). Wooden stakes permanently installed on the project shall be
certified by the Forest Stewardship Council (FSC).

PART 3 EXECUTION
3.1 INSTALLATION OF SILT FENCES

Silt fences shall extend a minimum of 16 inches above the ground surface
and shall not exceed 34 inches above the ground surface. Filter fabric
shall be from a continuous roll cut to the length of the barrier to avoid
the use of joints. When joints are unavoidable, filter fabric shall be
spliced together at a support post, with a minimum 6 inch overlap, and
securely sealed. A trench shall be excavated approximately 4 inches wide
and 4 inches deep on the upslope side of the location of the silt fence.
The 4-inch by 4-inch trench shall be backfilled and the soil compacted over
the filter fabric. Silt fences shall be removed upon approval by the
Contracting Officer.

3.1.1 Installation of Compost Filter Socks

No trenching is required. Once the filter sock is filled and put in place,
it should be anchored to the slope. Drive stakes through the center of the
sock at regular intervals, and into the soil 1-foot (30 cm) deep, and
leaving 3"-4" (7.5 to 10 cm) protruding above the Filter Sock.

3.2 MAINTENANCE

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

3.2.1 Silt Fence Maintenance

Silt fences shall be inspected in accordance with paragraph INSPECTIONS.
Any required repairs shall be made promptly. Close attention shall be paid
to the repair of damaged silt fence resulting from end runs and
undercutting. Should the fabric on a silt fence decompose or become
ineffective, and the barrier is still necessary, the fabric shall be
replaced promptly. Sediment deposits shall be removed when deposits reach
one-third of the height of the barrier. When a silt fence is no longer
required, it shall be removed. The immediate area occupied by the fence
and any sediment deposits shall be shaped to an acceptable grade. The
areas disturbed by this shaping shall be seeded per Section 32 92 19.98
"Seeding".

3.2.2 Diversion Dike Maintenance

Diversion dikes shall be inspected in accordance with paragraph
INSPECTIONS. Close attention shall be paid to the repair of damaged
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diversion dikes and necessary repairs shall be accomplished promptly. When
diversion dikes are no longer required, they shall be shaped to an
acceptable grade. The areas disturbed by this shaping shall be seeded in
accordance with Section 32 92 19.98 "Seeding".

3.2.3 Compost Filter Socks

Compost Filter Socks shall be inspected in accordance with paragraph
INSPECTIONS. TIf there is excessive ponding behind the filter sock or
accumulated sediments reach the top of the sock, an additional sock should
be added on top or in front of the existing filter sock in these areas,
without disturbing the soil or accumulated sediment. If the filter sock
was overtopped during a storm event, the operator should consider
installing an additional filter sock on top of the original, and placing an
additional filter sock further up the slope.

3.3 INSPECTIONS
3.3.1 General

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

3.3.2 Inspections Details

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

3.3.3 Inspection Reports

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

3.3.4 Monthly Inspection Report and Certification Form for Erosion and
Sediment Controls

On the first working day of each month the Contractor shall complete, sign,
and submit the original form to the NASA Construction Manager.

Unless otherwise notified by the OEPA or NASA, the Contractor shall submit
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the Monthly Inspection Report and Certification Formg on the first working
day of each month for an additional two months after the final completion
of all storm water pollution prevention measures required in this contract

have been implemented.

-- End of Section --
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SECTION 01 60 00.98

PRODUCT REQUIREMENTS
04/06

PART 1 GENERAL

1

.1 SUMMARY

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

.2 SUBMITTALS

Not Used

.3 SHIPMENT AND PROTECTION OF MATERIAL AND EQUIPMENT

Shipments shall be addressed to the Contractor who shall be responsible for
their receipt, unloading, handling, and storage at the site. Government
will not accept deliveries on behalf of the Contractor or his
subcontractors or assume responsibility for security of materials,
equipment, or supplies delivered to the site.

Contractor shall protect and preserve materials, supplies, and equipment of
every description (including property which may be Government-furnished or
-owned) and work performed.

.4 STORAGE AND PROTECTION OF MATERIAL

4.1 Salvage Material

Material to be salvaged and reinstalled by the Contractor shall be
protected during removal and stored to prevent damage.

.4.2 New Material and Construction Equipment

Only material and construction equipment designated for performance of
contract work may be stored at the construction site or located in
Government-controlled warehouses or shop facilities.

PART 2 PRODUCTS

2

.1 MATERIALS AND EQUIPMENT

Materials and equipment to be provided under this contract shall be
standard catalogue products of manufacturers regularly engaged in the
manufacture of the products. All material "cut sheets" and factory
acceptance test data shall be provided to the Contracting Officer.
Information and data shall have a cover letter/sheet clearly marked with
the system name, date, and the words "Final Test Data - Forward to the
Systems Engineer/Condition Monitoring Office/Predictive Testing Group for
inclusion in the Maintenance Database."
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Material and equipment shall be installed in accordance with the
requirements of the contract drawings , contract specifications and
referenced standards and specifications.

PART 3 EXECUTION
Not Used

-- End of Section --

SECTION 01 60 00.98 Page 3



NASA DW Line WATERLIN

SECTION TABLE OF CONTENTS
DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01 62 35
RECYCLED / RECOVERED MATERIALS

07/06

PART 1 GENERAL

REFERENCES

OBJECTIVES

EPA DESIGNATED ITEMS INCORPORATED IN THE WORK

EPA PROPOSED ITEMS INCORPORATED IN THE WORK

EPA LISTED ITEMS USED IN CONDUCT OF THE WORK BUT NOT INCORPORATED
IN THE WORK

B R R R
6 NI

PART 2 TITLE

PART 3 TITLE

-- End of Section Table of Contents --

SECTION 01 62 35 Page 1



NASA DW Line WATERLIN

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 gpecified
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.

U.S. GREEN BUILDING COUNCIL (USGBC)

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

1.2 GOVERNMENT POLICY

Government policy is to apply sound environmental principles in the design,
construction and use of facilities. As part of the implementation of that
policy: (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 50 percent by
weight of total project solid waste shall be diverted from the landfill.

1.3 MANAGEMENT

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

1.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
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1.

1.

used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

5

SD-01 Preconstruction Submittals
Waste Management Plan; G; (LEED)
SD-11 Closeout Submittals
Records; (LEED)

MEETINGS

Conduct Construction Waste Management meetings. After award of the
Contract and prior to commencement of work, schedule and conduct a meeting
with the Contracting Officer to discuss the proposed Waste Management Plan
and to develop a mutual understanding relative to the details of waste
management. The requirements for this meeting may be fulfilled during the
coordination and mutual understanding meeting outlined in Section 01 45
00.98 QUALITY CONTROL. At a minimum, environmental and waste management
goals and issues shall be discussed at the following additional meetings:

6

a. Pre-bid meeting.

b. Preconstruction meeting.
c. Regular site meetings.
d. Work safety meetings.

WASTE MANAGEMENT PLAN

A waste management plan shall be submitted within 15 days after notice to
proceed and not less than 10 days before the preconstruction meeting. The
plan shall demonstrate how the project waste diversion goal shall be met
and shall include the following:

a.

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

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

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

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.

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

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

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

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

1.7 RECORDS

Records shall be maintained to document the quantity of waste generated;
the quantity of waste diverted through sale, reuse, or recycling; and the
quantity of waste disposed by landfill or incineration. 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.

Demolition accomplished by other parties on this project site count toward
the project's total waste diversion cumulative score for LEED. Information
on the quantity and disposition of these materials will be provided by the
Contracting Officer. Include this data in records, annotated to indicate
that it was accomplished by another party.

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
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and recyclable or reusable. Locate out of the way of construction traffic.
Provide adequate space for pick-up and delivery and convenience to
subcontractors. Recycling and waste bin areas are to be kept neat and
clean, and recyclable materials shall be handled to prevent contamination
of materials from incompatible products and materials. Clean contaminated
materials prior to placing in collection containers. Use cleaning materials
that are nonhazardous and biodegradable. Handle hazardous waste and
hazardous materials in accordance with applicable regulations and
coordinate with Section 01 35 43.98 ENVIRONMENTAL PROTECTION PROCEDURES.
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
process). 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).
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(4) Type 4: Low Density Polyethylene (LDPE).
(5) Type 5: Polypropylene (PP).
(6) Type 6: Polystyrene (PS).
(7) Type 7: Other. Use of this code indicates that the package in
question is made with a resin other than the six listed above, or
is made of more than one resin listed above, and used in a
multi-layer combination.
j. Gypsum.
k. ©Non-hazardous paint and paint cans.
1. Carpet.
m. Ceiling tiles.
n. Insulation.
o. Beverage containers.
1.8.2 Co-Mingled Method.
Waste products and recyclable materials shall be placed into a single
container and then transported to a recycling facility where the recyclable
materials are sorted and processed.

1.8.3 Other Methods.

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

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.
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1.9.3 Waste.

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

1.9.4 Return

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

PART 2 PRODUCTS
Not used.
PART 3 EXECUTION

Not used. -- End of Section --
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SECTION 01 75 00.98

STARTING AND ADJUSTING
04/06

PART 1 GENERAL

1.

1 SUMMARY

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

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-06 Test Reports
Test reports shall be submitted in accordance with the paragraphs
entitled, "Factory Tests", "Functional Test" and "Final Acceptance

Test," of this section.

Test procedures and the recording forms shall be submitted
according to paragraph entitled, "Test Procedures."

2.1 Tests Required

Tests shall be performed to verify proper functioning of fire protection,

fire suppression, HVAC, compressed air, electrical switchgear, protective

relaying, fluid and gas systems, pump/motor combinations, boiler systems,

hydraulic and pneumatic control, condition/performance monitoring systems,
energy control and monitoring systems, and other assemblies and components
that need to be tested as an interrelated whole.

.2.2 Factory Tests

Tests shall be performed at the factory to verify proper build. These test
results will be used in the "Final Acceptance Test" section to verify no
shipping damage and proper installation.

.2.3 Functional Test

Contractor shall perform an "in-house" test to verify that the system and
components have been properly installed and are functioning properly. Test
shall be performed in the presence of the Contracting Officer. Test shall
be completed and found acceptable when system has performed per other
sections and referenced industry standards.

.2.4 Final Acceptance Test

Contractor shall perform a formal test with full documentation using the
approved recording form. Contracting Officer will witness this test and
issue a written final acceptance. Final test data shall be provided to the
Contracting Officer. Data shall have a cover letter/sheet clearly marked
with the system name, date, and the words "Final Test Data - Forward to the
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Systems Engineer/Condition Monitoring Office/Predictive Testing Group for
inclusion in the Maintenance Database."

1.2.5 Test Procedures
Test procedure and recording forms that document the test steps shall be
submitted for approval to the Contracting Officer 21 calender days prior to
the proposed test date. Procedure shall consist of step by step
instruction to verify system parameters, components, and functions.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION

Not Used

-- End of Section --
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SECTION 01 78 00.98

CLOSEOUT SUBMITTALS
04/06

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 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

The following shall be submitted in accordance with paragraph
entitled, "General," of this section.

Reproducible Drawings
CAD System Drawings

SD-02 Shop Drawings

As-Built Drawings shall be submitted in accordance with paragraph
entitled, "General," of this section.

SD-03 Product Data

Spare Parts Data shall indicate manufacturer's name, part number,
nomenclature, and stock level recommended for maintenance and
repair. List those items that may be standard to the normal
maintenance of the system.

SD-07 Certificates

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

SD-08 Manufacturer's Instructions

The following shall be submitted in accordance with paragraph
entitled, "General," of this section.

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

Schedule shall 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. Each test feature; e.g., gpm, rpm, psi,
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shall have a signoff blank for the Contractor and Contracting
Officer. A remarks column of the testing validation procedure
shall include references to operating limits of time, pressure,
temperature, volume, voltage, current, acceleration, velocity,
alignment, calibration, adjustments, cleaning, or special system
notes. Procedures for preventative maintenance, condition
monitoring (predictive testing) and inspection, adjustment,
lubrication and cleaning necessary to prevent failure shall be
delineated.

Posted Instructions
SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals shall be submitted in accordance
with paragraph entitled, "Operation and Maintenance," of this
section. Equipment data sheets will be included for each piece of
equipment purchased and/or installed, with specific model numbers
and optional equipment or features listed. Equipment data shall
be provided on NASA Form C-134: "CMMS Request for Modification" by
the Contractor or their designated subcontractor.

All O&M data shall be submitted on CD in a Adobe Acrobat version
6.0 or greater, PDF Format. The COTR will provide the Contractor
with a structured file format for the purposes of archiving PDF
files on the CD.

1.3 GENERAL
Reproducible Drawings and CAD System Drawings shall be submitted as follows:

Three reproducible copy(s) of each drawing, product data record, or
log 3 CAD system compact discs showing each drawing, product data
record, or log shall be submitted for historical record.

Final drawings shall incorporate contract changes and plan deviations.
Lines, letters, and details will be sharp, clear, and legible.
Additions or corrections to the drawings will be drawn to the scale of
the original drawing. One copy, marked with review notations by the
Contracting Officer, will be returned to the Contractor. Drawings are
to be resubmitted within 30 calendar days after the completion of the
representative work effort.

Documents shall be current. Contractor shall not conceal record
information until as-built drawings have been made. Record drawings
shall be submitted with a transmittal letter containing date, project
title, Contractor's name and address, document list, and Contractor's
signature.

As-Built Drawings shall be submitted under the following criteria:

In order to minimize the time for final payment at the completion of
the project, the Contractor shall update the as-built drawings every
month with the Contracting Officer's authorized representative. This
update will be a part of "the monthly request for payment meeting," and
payment--or a portion of the payment, including final payment--may be
withheld until the as-built drawings have been updated, and accepted by
the Contracting Officer.
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After completion of all construction and before final payment is made
under this contract, the Contractor shall provide the Contracting
Officer with one complete set of full size blue line contract drawings
with alterations shown in red pencil.

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

Schedule shall 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. Each
test feature; e.g., gpm, rpm, psi, shall have a signoff blank for the
Contractor and Contracting Officer. A remarks column of the testing
validation procedure shall include references to operating limits of time,
pressure, temperature, volume, voltage, current, acceleration, velocity,
alignment, calibration, adjustments, cleaning, or special system notes.
Procedures for preventative maintenance, inspection, adjustment,
lubrication and cleaning necessary to minimize corrective maintenance and
repair shall be delineated.

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

A Work Plan shall be submitted to the Contracting Officer for project
closeout. Plan shall include all scheduled inspections, instruction
classes, items, closeout dates for all functions, and shall list the
required Government and Contractor personnel that will be taking part in
these functions.

Posted Instructions shall be submitted by the Contractor with labels,
signs, and templates of operating instructions that are required to be
mounted or installed on or near the product for normal, safe operation.

Contractor shall submit 6 copies of the project operation and maintenance
manuals 30 days prior to testing the system involved. Data shall be
updated and resubmitted for final approval no later than 30 days prior to
contract completion.

Spare Parts Data shall 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.

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

1.4 WARRANTY OF CONSTRUCTION

In accordance with FAR clause 52.246-12 the Contractor shall provide a
l-year warranty from "acceptance of the work". NASA Glenn Research Center
interprets this as 1l-year from the completion date. Subcontracts or Supply
Purchase Orders shall include these provisions. The following
clarifications are made to assure complete understanding of warranty
provisions:
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The prime Contractor shall operate and maintain all equipment and
systems installed until the contract completion date. This includes
maintenance service inspections, filter replacements and other work as
recommended by the manufacturer. Following completion, the Government
will assume O&M responsibilities in accordance with the manufacturer's
recommendations.

The prime Contractor shall provide a written 1 -year warranty from the
contract completion date to the Government covering all materials,
labor and workmanship. Warranty repairs may require the services of
subcontractors or suppliers, but shall be managed and coordinated by
the prime.

The prime COntractor shall provide a l-year certificate of warranty
from each supplier or provider for all purchased equipment or systems.
Requests for warranty repairs shall be made will be made directly to
the manufacturer or supplier.

This provision is not affected by the Government's benefical use or
occupancy prior to the final completion. The waranty date may be adjusted
throughout the course of his contract as required to include contract time
extensions with an equitable adjustment to the contract. Should the
contractor complete the work ahead of schedule, the warranty provisions
will be revised to reflect the actual completion.

The warranty start date for this contract is calculated as the bid
guarantee date plus the awarded period of performance.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
3.1 OPERATION AND MAINTENANCE

Operation and Maintenance Manuals shall be consistent with the
manufacturer's standard brochures, schematics, printed instructions,
general operating procedures, and safety precautions. Information shall be
bound in manual format and grouped by technical sections. Test data shall
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 shall have 10 millimeter
holes and be bound in 3-ring, loose-leaf binders. Data shall be organized
by separate index and tabbed sheets, in a loose-leaf binder. Binder shall
lie flat with printed sheets that are easy to read. Caution and warning
indications shall be clearly labeled.

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

-- End of Section --
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PART 3 EXECUTION

-- End of Section Table of Contents --

SECTION 01 78 23 Page 2



NASA DW Line WATERLIN

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. 1Include an index preceding each submittal. Submit in
accordance with this section and Section 01 33 00.98 SUBMITTAL PROCEDURES.

.1.1 Package Quality

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

1.2 Package Content

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

.1.3 Changes to Submittals

Manufacturer-originated changes or revisions to submitted data shall be
furnished by the Contractor if a component of an item is so affected
subsequent to acceptance of the 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.

.1.4 Review and Approval

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

1.1.5 O&M Database

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

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.
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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.

.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.

.2.2.2 Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive maintenance,
ingpections, 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.

.2.3 Corrective Maintenance (Repair)

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

.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.

.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.

.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.
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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.

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 sectiomns.

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,

SECTION 01 78 23 Page 6



NASA DW Line WATERLIN

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

1.2.5.6 Personnel Training Requirements

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

1.2.5.7 Testing Equipment and Special Tool Information

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

1.2.5.8 Testing and Performance Data

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

1.2.5.9 Contractor Information

Provide a list that includes the name, address, and telephone number of the
General Contractor and each Subcontractor who installed the product or
equipment, or system. For each item, also provide the name address and
telephone number of the manufacturer's representative and service
organization that can provide replacements most convenient to the project
gsite. 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 print out of all schedules and set points after testing and
acceptance of the system.

e. Full as-built print out of software program.
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1.

f. Electronic copy on disk or CD of the entire program for this facility.
4 SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

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

4.1 Data Package 1

a. Safety precautions

b. Cleaning recommendations

c. Maintenance and repair procedures
d. Warranty information

e. Contractor information

f. Spare parts and supply list

.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

k. Warranty information

1. Contractor information

.4.3 Data Package 3

a. Safety precautions

b. Operator prestart

c. Startup, shutdown, and post-shutdown procedures
d. Normal operations

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

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

-- End of Section --
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SECTION 02 41 00.98

DEMOLITION
04/06

PART 1 GENERAL

1.

1.

1 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Contractor shall record Existing Conditions prior to starting work
in accordance with the paragraph entitled, "Existing Conditions,"
of this section.

Interruption of the following shall be submitted:

Utility Outages; G
Traffic Interruptions; G

SD-07 Certificates

Contractor shall submit a detailed Demolition Plan of the work
procedures and safety precautions to be used prior to the
beginning of work.

2 DEMOLITION PLAN

Contractor shall prepare and submit a detailed Demolition Plan of the work
procedures and safety precautions to be used in the identification,
demolition, handling, removal, transportation, and reclamation or disposal
of removed materials. Contractor shall meet with the Contracting Officer,
prior to beginning work, to discuss in detail the demolition plan.

.3 EXISTING CONDITIONS

Existing Conditions shall be recorded in the presence of the Contracting
Officer showing the condition of structures and other facilities adjacent
to areas of alteration or removal. Such record shall contain 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 the start
of work. Copies of the record shall be submitted and the stated conditions
before starting work shall be verified.

.4 INTERRUPTION OF SERVICE

Written approval by the Contracting Officer for interruption of service
Utility Outages and Traffic Interruptions shall be submitted at least 48
hours prior to work.

SECTION 02 41 00.98 Page 2



NASA DW Line WATERLIN

PART 2 PRODUCTS

PART 3 EXECUTION

3

.1 DISCONNECTING EXISTING UTILITIES

Prior to the start of work, utilities serving each area of alteration or
removal will be shut off by the Government and shall be disconnected and
sealed by the Contractor.

.2 TEMPORARY UTILITY SERVICES

Install temporary utility service before disconnecting existing utilities
unless approved by the government.

.3 PRECAUTION AGAINST MOVEMENT

Contractor shall provide shoring and bracing or other supports to prevent
movement, settlement, or collapse of facilities that are to remain which
are adjacent to areas of alteration and removal.

.4 DEMOLITION AND REMOVAL WORK

4.1 Protective Measures

Existing construction shall not be disturbed beyond the extent indicated or
necessary for installation of new work. Temporary shoring and bracing
shall be provided for support of building components to prevent settlement
or other movement.

Protective measures shall be provided to control accumulation and migration
of dust and dirt in all areas of work. Dust, dirt, and debris shall be
removed from the areas of work daily.

4.2 Salvageable Materials and Equipment

Government will designate materials and equipment to be salvaged.

Salvageable materials and equipment shall be removed in a manner that will
cause the least possible damage thereto. Contractor personnel shall
handle, store, and protect removed items that are to be reused in the work
or are to be retained by the Government.

Identification tags shall be provided on items boxed or placed in
containers, indicating the type, size, and quantity of materials.

.4.3 Scrap Metal

Scrap metal shall be stockpiled in designated areas, according to type of
metal.

.4.4 Site Work

Chain link fencing, gates, and other salvaged items shall be removed and
stored. Gates shall be removed as whole units. Chain link fabric shall be
cut to lengths of 25 feet and stored in rolls off the ground.
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3.4.5 Buildings and Structures

Specified removal operations shall be performed in existing buildings as
required to complete the work.

Concrete:

Existing concrete shall be demolished, removed, and disposed of.
Square, straight edges shall be provided where existing concrete
adjoins new work and other locations. Existing steel
reinforcement shall be protected where indicated or shall be cut
off flush with face of concrete.

Structural steel:

Structural steel components shall be dismantled at field
connections and in a manner that will prevent bending or damage.

When approved, flame-cutting torches may be used where other
methods of dismantling are not practical.

Trusses and joists shall be transported as whole units and not
dismantled.

Structural steel shall be transported to designated storage area,
stacked according to size, type of member and length, and stored
off the ground and protected from the weather.

Miscellaneous metals:

Shop-fabricated items such as access doors and frames, steel
gratings, metal ladders, wire mesh partitions, metal railings, and
similar items shall be salvaged as whole units.

Light-gage metal items, such as metal gutters, roofing and siding,
and similar items, shall be salvaged unless designated as scrap
metal by the Contracting Officer.

Carpentry:

Lumber, millwork items, and finished boards, except those that are
unfit for reuse, shall be salvaged.

Windows, doors and frames, and similar items shall be removed as
units, complete with trim and accessories. Hardware shall be left
intact and attached to units, except that door closers shall be
removed. Open end of door frames shall be braced to prevent
damage thereto.

Bolts, nuts, washers, timber connectors, and other rough hardware
shall be classified as debris and disposed of.

Salvaged items shall be transported to designated storage area and
stored as directed by the Contracting Officer.
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3.5 DISPOSAL OF REMOVED MATERIALS

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

3.5.2 Burning on Government Property

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

3.5.3 Removal from Government Property
Waste materials removed from demolished structures, except waste soil,
shall be transported from Government property and legally disposed of.
Waste soil shall be disposed of as directed.

3.6 REUSE OF SALVAGED ITEMS
Salvaged materials and equipment designated for reuse shall be
reconditioned as specified in the plans before installation. Items damaged
during removal and salvage operations shall be repaired or replaced as

necessary to restore them to usable condition.

-- End of Section --
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SECTION 02 61 00.98 00

REMOVAL AND DISPOSAL OF CONTAMINATED SOILS
10/06

PART 1 GENERAL

1

.1 REFERENCES

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

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards

40 CFR 261 Identification and Listing of Hazardous
Waste

49 CFR 171 General Information, Regulations, and
Definitions

49 CFR 172 Hazardous Materials, Tables, and Hazardous

Materials Communications Regulations

49 CFR 178 Specifications for Packaging

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-07 Certificates
Statements shall be submitted for the following items in
accordance with paragraphs entitled, "Site Specific Health and

Safety Plan" and "Site Specific Work Plan," of this section.

Site Specific Health and Safety Plan G
Site Specific Work Plan G

2.1 Site Specific Health and Safety Plan

For companies performing contaminated waste soil operations, a Detailed
Description of the work to be performed shall be submitted. The plan shall
include but not be limited to objectives, methods, resources and personnel
required to complete the task and shall evaluate the potential hazards of
the chemical contaminants and explain how workers shall be protected from
those hazards. Personnel performing solid andhazardous waste activities
shall be trained pursuant to 29 CFR 1910, Hazardous Waste Operations and
Emergency Response (HAZWOPER) and 49 CFR 172, Transportation of Hazardous
Materials. For all workers and supervisors performing solid and hazardous
waste activities, include 40-hour HAZWOPER training certificates.

SECTION 02 61 00.98 Page 2



NASA DW Line WATERLIN

Employees handling hazardous materials shall be trained in compliance with
49 CFR 172, and the Work Plan shall include evidence of such training. For
companies performing hazardous waste operations, a copy of the Contractor's
Hazard Communication Program shall be attached to the Site Specific Health
and Safety Plan as an Appendix. The Program shall address the evaluation
of the potential hazards of chemicals in the work place, communicating
information concerning these hazards to employees and descriptions of
appropriate measures.

1.2.2 Site Specific Work Plan

For contaminated waste soil operations, a Detailed Description of the work
to be performed shall be submitted. The work plan shall include but not be
limited to objectives, methods, resources and personnel required to
complete the task including plans for the decontamination of equipment and
personnel. The following shall be included:

1. Licenses/Permits - Provide the name and licenses for the waste hauler
and the disposal facility.

2. Container Sizes and Suppliers - Provide sizes and suppliers of drums,
roll-offs, dump trailers, dump trucks, tanker trucks and frac tank.

3. Profiles - Provide completed Waste Profile Sheets, Waste Product
Questionnaires, or Waste Characterization Reports describing the type
of solid or hazardous waste generated, volume, frequency, generator
name and address, broker and certification statement. Land Disposal
Restriction Notification forms shall be included if applicable.
Analytical data, to be provided by NASA, shall accompany the Waste
Profile. The COTR will obtain the required NASA signatures on the
Waste Profiles.

4. Draft Manifests - Provide completed DRAFT Hazardous Waste and Solid
Waste Manifests describing the waste being disposed of in accordance
with 40 CFR 261.

5. A description of how stormwater and surface runoff will be prevented
from entering the excavation shall also be included.

6. If Hazardous Waste soils are to be excavated, a description of the
Hazardous Waste Zones Implementation shall be included (see paragraph
3.3 of this specification section).

1.3 NOTIFICATIONS
1.3.1 Landfill Approval Letter

Letters, forms, or other written documents supplied to the Contractor from
the facility designated for the disposal of hazardous or solid waste
acknowledging the wastes are acceptable for disposal. All approvals shall
be on company letterhead and bear the signature of an authorized
representative of the disposal facility. Provide approval letters at least
one week (1) prior to beginning excavation activities. No excavation
activities shall be permitted prior to NASA's receipt and acknowledgement
of the landfill approval letter.
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1.3.2 Disposal Records

Provide Disposal Tickets, Weigh Tickets or other records supplied by the
disposal facility documenting the weight of waste material disposed of at
the disposal facility.

Provide disposal records to NASA within one (1) week of receipt by the
Contractor.

1.3.3 Final Manifests

Provide Final, Signed Hazardous Waste and Solid Waste Manifests completed
by the Contractor and the disposal facility in accordance with 40 CFR 261.
The NASA Waste Management Team (WMT) (address: Glenn Research Center, Mail
Stop 6-1, 21000 Brookpark Road, Cleveland, Ohio 44135) shall receive the
final signed Manifest directly from the disposal facility. In the event
that the Contractor receives the Final signed manifests, it shall be
immediately forwarded to the NASA WMT.

1.4 QUALITY ASSURANCE
No contaminated soil shall be removed from the site without written
authorization from the Government in the form of completed and signed Waste
Manifests and Property Passes.
The COTR will obtain the required NASA signature on all waste profiles,
(Land Disposal Restriction Forms, if applicable), property passes and
manifests for contaminated waste soil shipments.
The COTR may perform inspections of containers intended for the storage or
transportation of soils at any time, and will perform weekly inspections of
all containers storing contaminated waste soils.

PART 2 PRODUCTS

2.1 DRUMS
Metal and fiberglass drums shall comply with 49 CFR 178.

Drums shall be marked with the manufacturer's certification, specification,
approval, or exemption mark.

Reconditioned drums shall be free of old labels and markings.
Containers shall be of a suitable size and constructed of material which is
compatible with the waste being placed in them. Containers shall be leak
proof, sift proof and lined with 10 mil (minimum) plastic liner to prevent
materials from coming into contact with the inner surface of the container.
Drums shall be identified with number provided by the COTR.

2.2 ROLL-OFFS
Containers shall be leak proof, sift proof and lined with 10 mil (minimum)
plastic liner to prevent materials from coming into contact with the inner
surface of the container.
Containers shall be constructed of materials which are compatible with the

waste being placed in them.

SECTION 02 61 00.98 Page 4



NASA DW Line WATERLIN

Containers shall be covered with leak proof tarpaulin and secured at all
times except when being loaded so that no foreign materials, debris, or
rainwater enters the container.

Rolloff boxes shall be identified with number provided by the COTR.

.3 DUMP TRAILERS AND SUMP TRUCKS

Containers shall be leak proof, sift proof and lined with 10 mil (minimum)
plastic liner to prevent materials form coming into contact with the inner
liner surface of the container.

Containers shall be covered with a tarpaulin and secured at all times
except when loaded so that no foreign materials, debris, or rainwater
enters the container.

.4 TANKER TRUCKS

Inner and outer valves shall be in working condition with visible means of
secure closure to prevent leakage.

.5 FRAC TANKS

Inner and outer valves shall be in working condition with visible means of
secure closure to prevent leakage.

Holding tanks used for the temporary storage shall be made of material
which are compatible with the liquid waste.

.6 CONTAINERS

All containers used for storage and transportation of hazardous waste soils
shall meet the requirements of 49 CFR 178. Containers and liners shall
also meet the requirements of the disposal facility. Containers used for
the transportation of hazardous waste soils shall be labeled in accordance
with 49 CFR 171 and 49 CFR 172.

PART 3 EXECUTION

3

.1 STORAGE AND TRANSPORTATION

The Contractor shall obtain approval from the COTR for the location of any
temporary stored soils and containers.

Excavated solid waste soil shall be placed directly into containers or
trucks to prohibit infusion of rainwater or foreign debris. Excavated
solid waste soils shall not be permitted to be stockpiled.

All containers shall be properly labeled and marked prior to filling. If
the soil is non-hazardous solid waste, the standard green non-hazardous
waste label shall be used. If the soil is hazardous waste, the standard
red and white Environmental Protection Agency (EPA)/ Department of
Transportation (DOT) label shall be used until shipped. At the time of
shipping, the yellow and red hazardous waste label shall be placed over the
red and white label and completely filled out. Labels shall include, at a
minimum, the date of generation, the project title, the Contractor's name
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and phone number, and the COTR's name and phone number.

Vehicles transporting waste soils for disposal shall be weighed on NASA
scales located at Building 215. Vehicles shall be weighed by the
Government prior to and after loading of excavated materials. The
resulting weight of the waste shall be recorded on the Waste Manifests.

Vehicles transporting waste soils for disposal shall not leave NASA without

a completed , numbered and signed Waste Manifest. This paperwork is
required for each load leaving GRC. NASA employees are the only ones
legally authorized to sign a manifest on the Government's behalf. The

Contractor shall not sign any Waste Manifests. The COTR shall also obtain
manifest numbers for each document. The top white copy of the Property Pass
with the actual signature shall be surrendered to the Security Guards at
the Main Gate when exiting the Glenn Research Center.

3.2 DISPOSAL

All soil designated as a solid waste shall be disposed of at an OEPA
licensed solid waste facility. The Contractor shall comply with the
requirements of the disposal facility.

Soil has been designated a solid waste in areas shown on drawings due to
low levels of metals, semi-volatile organics, volatile organics and
petroleum products. All levels are below the threshold values that would
requie the soil to be classified as a RCRA hazardous waste. The government
has chosen to handle and dispose of this soil as a solid waste.

3.3 HAZARDOUS WASTE OPERATIONS

To reduce the spread of hazardous waste soil form contaminated areas, the
Contractor shall delineate zones on the site where different types of
operations will occur. The flow of personnel among these zones shall be
controlled. This information shall be provided in the Work Plan.

The site sghall be divided into at least 3 zones.

1. Exclusion Zone - This is the area where most of the work is
accomplished and contamination is present. The outer boundary shall be
identified as the Hotline. The Hotline shall be marked by hazard tape,
signg, barricades and fences. Flow of personnel and equipment shall be
controlled.

2. Containment Reduction Zone - This is the transition area between the
contamination area and the «clean area. Decontamination of personnel
and equipment shall take place in this area. The outer boundary shall
be identified as Contamination Control Line.

3. Support Zone - This is the outermost area. No contamination of any
kind shall exist in this area. Administrative and support functions
shall be performed in this area.

3.4 STORM AND SURFACE WATER
The Contractor shall prevent Storm Water runoff from entering any open

Solid Waste or Hazardous Waste excavation. The Contractor shall notify the
COTR of the presence of Storm Water in excavations. Any Storm Water that
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accumulates in such an excavation shall be considered as a solid waste or a
hazardous waste liquid and shall be containerized by the Contractor for
analysis. The Contractor shall obtain sampling and analysis of the liquid
in accordance with the Northeast Ohio Regional Sewer District (NEORSD)
Pre-Treatment Standards. The Contractor shall coordinate the sampling and
analytical through the COTR. Once the data is available, NASA will
coordinate with the COTR, and shall be in accordance with this Section. If
NEORSD determines that the liquid meets the Pre-Treatment Standards, NASA
will direct the Contractor on the appropriate method of discharge to the
Sanitary Sewer System. With either determination, the Contractor shall be
responsible for all costs associated with the sampling, analysis,
containerizing, transportation and disposal of the Storm Water Runoff.

3.5 GROUNDWATER

The Contractor shall notify the COTR of the presence of groundwater in
excavations. Any groundwater that accumulates in such an excavation shall
be considered as a solid waste or a hazardous waste liquid and shall be
containerized for analysis. NASA shall obtain sampling and analysis of the
liquid in accordance with the Northeast Ohio Regional Sewer District
(NEORSD) Pre-Treatment Standards and shall coordinate the sampling and
analytical. Once the data is available, NASA will coordinate with the
NEOSRD and determine the disposition of the water. If NEORSD determines
that a liquid does not meet the Pre-Treatment Standards, all subsequent
transportation and disposal shall be coordinated with the COTR, and shall
be in accordance with this Section. If NEORSD determines that the liquid
meets the Pre-Treatment Standards, NASA will direct the Contractor on the
appropriate method of discharge to the Sanitary Sewer System. With either
determination, NASA shall be responsible for all costs associated with the
sampling, analysis, containerizing, transportation and disposal of the
groundwater.

3.6 DIFFERING SITE CONDITIONS

There is the possibility that the Contractor, in the execution of the Work,
may encounter a pre-existing soil or groundwater contamination, of which
NASA ig unaware. If a condition occurs where contamination appears that is
different than the contamination expected, the Contractor shall stop work
within the immediate area of the impact and notify the COTR. The
Contractor shall isolate the impacted area of the differing site condition
to the smallest possible footprint, and may continue work in areas outside
of the impacted area.

-- End of Section --
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SECTION 02 82 00.98
ENGINEERING CONTROL OF ASBESTOS CONTAINING MATERIALS
04/06
PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z9.2 (1979; R 1991) Fundamentals Governing the
Design and Operation of Local Exhaust
Systems

ANSTI Z88.2 (1992) Respiratory Protection

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 732 (1995) Aging Effects of Artificial
Weathering on Latex Sealants

ASTM D 522 (1993a; R 2008) Mandrel Bend Test of
Attached Organic Coatings

ASTM D 1331 (1989; R 2001) Surface and Interfacial
Tension of Solutions of Surface-Active
Agents

ASTM D 2794 (1993) Resistance of Organic Coatings to

the Effects of Rapid Deformation (Impact)

ASTM E 84 (2011a) Standard Test Method for Surface
Burning Characteristics of Building
Materials

ASTM E 96 (1995) Water Vapor Transmission of
Materials

ASTM E 119 (2011) Standard Test Methods for Fire
Tests of Building Construction and
Materials

ASTM E 736 (1992) Cohesion/Adhesion of Sprayed
Fire-Resistive Materials Applied to

Structural Members

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

ASTM E 1494 (1992) Encapsulants for Spray- or
Trowel-Applied Friable Asbestos-Containing
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Building Materials

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1926.103 Respiratory Protection

29 CFR 1926.51 Sanitation

29 CFR 1926.200 Accident Prevention Signs and Tags

29 CFR 1926.59 Hazard Communication

29 CFR 1926.1101 Asbestos, Tremolite, Anthophyllite,
Actinolite

40 CFR 61-SUBPART A General Provisions

40 CFR 61-SUBPART M National Emission Standard for Asbestos

40 CFR 763 Asbestos Containing Material

Ohio Administrative Code (OAC)
OAC 3701-34 (2005) Asbestos Hazard Abatement
OAC 3745-20 (2005) Asbestos Emission Control
UNDERWRITERS LABORATORIES INC. (UL)

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

1.2 DEFINITIONS

1.2.1 ACM
Asbestos Containing Materials.

1.2.2 Amended Water
Water containing a wetting agent or surfactant with a maximum surface
tension of 29 dynes per centimeter when tested in accordance with
ASTM D 1331.

1.2.3 Area Sampling
Sampling of asbestos fiber concentrations which approximates the
concentrations of asbestos in the theoretical breathing zone but is not
actually collected in the breathing zone of an employee.

1.2.4 Asbestos
The term asbestos includes chrysotile, amosite, crocidolite, tremolite
asbestos, anthophyllite asbestos, and actinolite asbestos and any of these
minerals that has been chemically treated or altered. Materials are

considered to contain asbestos if the asbestos content of the material is
determined to be at least one percent.
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1.2.5 Asbestos Control Area
That area where asbestos removal operations are performed which is isolated
by physical boundaries which assist in the prevention of the uncontrolled
release of asbestos dust, fibers, or debris.

1.2.6 Asbestos Fibers
Those fibers having an aspect ratio of at least 3:1 and longer than 5
micrometers as determined by National Institute for Occupational Safety and
Health (NIOSH) Method 7400.

1.2.7 Asbestogs Permissible Exposure Limit
0.1 fibers per cubic centimeter of air as an 8-hour time weighted average
measured in the breathing zone as defined by 29 CFR 1926.1101 or other
Federal legislation having legal jurisdiction for the protection of workers
health.

1.2.8 Background
The ambient airborne asbestos concentration in an uncontaminated area as
measured prior to any asbestos hazard abatement efforts. Background
concentrations for other (contaminated) areas are measured in similar but
asbestos free locations.

1.2.9 Contractor

The Contractor is that individual, or entity under contract to perform the
herein listed work.

1.2.10 Encapsulation

The abatement of an asbestos hazard through the appropriate use of chemical
encapsulants.

1.2.11 Encapsulants
Specific materials in various forms used to chemically or physically entrap
asbestos fibers in various configurations to prevent these fibers from
becoming airborne. There are four types of encapsulants as follows which
must comply with performance requirements as specified herein.

a. Removal Encapsulant (can be used as a wetting agent)

b. Bridging Encapsulant (used to provide a tough, durable surface
coating to asbestos containing material)

c. Penetrating Encapsulant (used to penetrate the asbestos containing
material encapsulating all asbestos fibers and preventing fiber
release due to routine mechanical damage)

d. Lock-Down Encapsulant (used to seal off or "lock-down" minute
asbestos fibers left on surfaces from which asbestos containing
material has been removed) .

1.2.12 Friable Asbestos Material

One percent asbestos containing material that can be crumbled, pulverized,
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or reduced to powder by hand pressure when dry.
1.2.13 Glovebag Technique

Those asbestos removal and control techniques put forth in 29 CFR 1926.1101
Appendix G.

1.2.14 HEPA Filter Equipment

High efficiency particulate air (HEPA) filtered vacuum and/or exhaust
ventilation equipment with a filter system capable of collecting and
retaining asbestos fibers. Filters shall retain 99.97 percent of particles
0.3 microns or larger as indicated in UL 586.

1.2.15 NASA Consultant (NC)

That qualified person employed directly by the Government to monitor,
sample, inspect the work or in some other way advise the Contracting
Officer. The NC is normally a private consultant, but can be an employee
of the Government.

1.2.16 Negative Pressure Enclosure (NPE)

That engineering control technique described as a negative pressure
enclosure in 29 CFR 1926.1101.

1.2.17 Nonfriable Asbestos Material

Material that contains asbestos in which the fibers have been immobilized
by a bonding agent, coating, binder, or other material so that the asbestos
is well bound and will not normally release asbestos fibers during any
appropriate use, handling, storage or transportation. It is understood
that asbestos fibers may be released under other conditions such as
demolition, removal, or mishap.

1.2.18 Personal Sampling

Air sampling which is performed to determine asbestos fiber concentrations
within the breathing zone of a specific employee, as performed in
accordance with 29 CFR 1926.1101.

1.2.19 Private Qualified Person (PQP)

That qualified person hired by the Contractor to perform the herein listed
tasks.

1.2.20 Qualified Person (QP)

A Registered Architect, Professional Engineer, Certified Industrial
Hygienist, consultant or other qualified person who has successfully
completed training and is therefore accredited under a legitimate State
Model Accrediation Plan as described in 40 CFR 763 as a Building Inspector,
Contractor/Supervisor Abatement Worker, and Asbestos Project Designer; and
has successfully completed the National Institute of Occupational Safety
and Health (NIOSH) 582 course "Sampling and Evaluating Airborne Asbestos
Dust" or equivalent. The QP must be qualified to perform visual
ingspections as indicated in ASTM E 1368. The QP shall be appropriately
licensed in the State of Ohio.
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1.2.21 TEM
Refers to Transmission Electron Microscopy.
1.2.22 Time Weighted Average (TWA)

The TWA is an 8-hour time weighted average airborne concentration of
asbestos fibers.

1.2.23 Wetting Agent

A chemical added to water to reduce the water's surface tension thereby
increasing the water's ability to soak into the material to which it is

applied. An equivalent wetting agent must have a surface tension of at most
29 dynes per centimeter when tested in accordance with ASTM D 1331.

1.3 REQUIREMENTS
1.3.1 Description of Work

The work covered by this section includes the handling and control of
asbestos containing materials and describes some of the resultant
procedures and equipment required to protect workers, the environment and
occupants of the building or area, or both, from contact with airborne
asbestos fibers. The work also includes the disposal of any asbestos
containing materials generated by the work. More specific operational
procedures shall be outlined in the Asbestos Hazard Abatement Plan called
for elsewhere in this specification. The asbestos work includes the
demolition and removal of Cooling Tower Materials located which is governed
by 40 CFR 763. Under normal conditions non-friable or chemically bound
materials containing asbestos would not be considered hazardous; however,
this material may release airborne asbestos fibers during demolition and
removal and therefore must be handled in accordance with the removal and
disposal procedures as specified herein. Provide negative pressure
enclosure techniques as outlined in this specification. The Government
will evacuate the work area during the asbestos abatement work.

1.3.2 Medical Requirements

Provide medical requirements including but not limited to medical
surveillance and medical record keeping as listed in 29 CFR 1926.1101.

1.3.2.1 Medical Examinations

Before exposure to airborne asbestos fibers, provide workers with a
comprehensive medical examination as required by 29 CFR 1926.1101 or other
pertinent State or local directives. This requirement must have been
satisfied within the 12 months prior to the start of work on this
contract. The same medical examination shall be given on an annual basis
to employees engaged in an occupation involving asbestos and within 30
calendar days before or after the termination of employment in such
occupation. Specifically identify x-ray films of asbestos workers to the
consulting radiologist and mark medical record jackets with the word
"ASBESTOS."

1.3.2.2 Medical Records

Maintain complete and accurate records of employees' medical examinations,
medical records, and exposure data for a period of 50 years after
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termination of employment and make records of the required medical
examinations and exposure data available for inspection and copying to:

The Assistant Secretary of Labor for Occupational Safety and Health (OSHA),
or authorized representatives of them, and an employee's physician upon the
request of the employee or former employee.

1.3.3 Training

Train all personnel involved in the asbestos control work in accordance
with United States Environmental Protection Agency (USEPA) Asbestos Hazard
Emergency Response Act (AHERA) training criteria or State training criteria
whichever is more stringent. The Contractor shall document the training by
providing: dates of training, training entity, course outline, names of
instructors, and qualifications of instructors upon request by the
Contracting Officer. Furnish each employee with respirator training and
fit testing administered by the PQP as required by 29 CFR 1926.1101. Fully
cover engineering and other hazard control techniques and procedures.

1.3.4 Permits, Licenses, and Notifications

Obtain necessary permits 1in conjunction with asbestos removal,
encapsulation, hauling, and disposition, and furnish notification of such
actions required by Federal, State, regional, and local authorities prior
to the start of work. Notify the local air pollution control
district/agency and the Contracting Officer in writing 10 working days
prior to commencement of work in accordance with 40 CFR 61-SUBPART M.

1.3.5 Environment, Safety and Health Compliance

In addition to detailed requirements of this specification, comply with
those applicable laws, ordinances, criteria, rules, and regulations of
Federal, State, regional, and local authorities regarding handling,
storing, transporting, and disposing of asbestos waste materials. Comply
with the applicable requirements of the current issue of 29 CFR 1926.1101,
40 CFR 61-SUBPART A, and 40 CFR 61-SUBPART M. Submit matters of
interpretation of standards to the appropriate administrative agency for
resolution before starting the work. Where the requirements of this
specification, applicable laws, rules, criteria, ordinances, regulations,
and referenced documents vary, the most stringent requirement as defined by
the Government shall apply. The following laws, ordinances, criteria,
rules and regulations regarding removal, handling, storing, transporting
and disposing of asbestos materials apply:

a. OAC 3701-34
b. OAC 3745-20

c. 40 CFR 763

1.3.6 Respiratory Protection Program
Establish and implement a respirator program as required by ANSI Z88.2,
29 CFR 1926.1101, and 29 CFR 1926.103. Submit a written description of the
program to the Contracting Officer.

1.3.7 Asbestos Hazard Control Supervisor

The Contractor shall be represented on site by a supervisor, trained using
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1.

1

the model Contractor accreditation plan as indicated in the Federal
statutes for all portions of the herein listed work.

.3.8 Hazard Communication

Adhere to all parts of 29 CFR 1926.59 and provide the Contracting Officer
with a copy of the Material Safety Data Sheets (MSDS) for all materials
brought to the site.

.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:
4.1 SD-02, Manufacturer's Catalog Data

a. Local exhaust equipment

b. Vacuums

c. Respirators

d. Pressure differential automatic recording instrument

e. Amended water

f. Glovebags

g. Material Safety Data Sheets (MSDS) for all materials proposed for
transport to the project site

h. Encapsulants

4.2 SD-08, Statements

a. Asbestos hazard abatement plan

b. Testing laboratory

c. Private qualified person documentation

d. Landfill approval

e. Employee training

f. Medical certification requirements

g. Waste shipment records and if applicable exemption report
h. Respiratory Protection Program

i. Hazardous waste manifest

.4.2.1 Asbestos Hazard Abatement Plan

Submit a detailed plan of the safety precautions such as lockout, tagout,
tryout, fall protection, and confined space entry procedures and equipment
and work procedures to be used in the removal and demolition of materials
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containing asbestos. The plan shall be prepared, signed, and sealed by the
PQP. Such plan shall include but not be limited to the precise personal
protective equipment to be used including, but not limited to, respiratory
protection, type of whole-body protection and if reusable coveralls are to
be employed decontamination methods (operations and quality control plan),
the location of asbestos control areas including clean and dirty areas,
buffer zones, showers, storage areas, change rooms, removal method,
interface of trades involved in the construction, sequencing of asbestos
related work, disposal plan, type of wetting agent and asbestos sealer to
be used, locations of local exhaust equipment, planned air monitoring
strategies, and a detailed description of the method to be employed in
order to control environmental pollution. The plan shall also include
(both fire and medical emergency) response plans. The Asbestos Hazard
Abatement Plan must be approved in writing prior to starting any asbestos
work. The Contractor, Asbestos Hazard Control Supervisor, and PQP shall
meet with the Contracting Officer prior to beginning work, to discuss in
detail the Asbestos Hazard Abatement Plan, including work procedures and
safety precautions. Once approved by the Contracting Officer, the plan
will be enforced as if an addition to the specification. Any changes
required in the specification as a result of the plan shall be identified
specifically in the plan to allow for free discussion and approval by the
Contracting Officer prior to starting work.

1.4.2.2 Testing Laboratory

Submit the name, address, and telephone number of each testing laboratory
selected for the sampling, analysis, and reporting of airborne
concentrations of asbestos fibers along with evidence that each laboratory
selected holds the appropriate State license and/or permits and
certification that each laboratory is American Industrial Hygiene
Association (AIHA) accredited and that persons counting the samples have
been judged proficient by current inclusion on the ATHA Asbestos Analysis
Registry (AAR) and successful participation of the laboratory in the
Proficiency Analytical Testing (PAT) Program. Where analysis to determine
asbestos content in bulk materials or transmission electron microscopy is
required, submit evidence that the laboratory is accredited by the National
Institute of Science and Technology (NIST) under National Voluntary
Laboratory Accreditation Program (NVLAP) for asbestos analysis.

1.4.2.3 Private Qualified Person Documentation

Submit the name, address, and telephone number of the Private Qualified
Person (PQP) selected to prepare the Asbestos Hazard Abatement Plan, direct
monitoring and training, and documented evidence that the PQP has
successfully completed training in and is accredited and where required is
certified as, a Building Inspector, Contractor/Supervisor Abatement Worker,
and Asbestos Project Designer as described by 40 CFR 763 and has
successfully completed the National Institute of Occupational Safety and
Health (NIOSH) 582 course "Sampling and Evaluating Airborne Asbestos Dust"
or equivalent. The PQP shall be appropriately licensed in the State of
Ohio.

1.4.2.4 Landfill Approval

Submit written evidence that the landfill for disposal is approved for
asbestos disposal by the USEPA and State regulatory agency(s). Submit to
the Contracting Officer, waste shipment records, prepared in accordance
with Federal regulations, signed and dated by an agent of the landfill,
certifying the amount of asbestos materials delivered to the landfill,
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within 3 days after delivery. In those States that require a hazardous
waste manifest the Contractor shall submit, within 3 days, signed copies of
such to the Contracting Officer.

1.4.2.5 Employee Training

Submit certificates signed by each employee indicating that the employee
has received training in the proper handling of materials and wastes that
contain asbestos in accordance with 40 CFR 763; understands the health
implications and risks involved, including the illnesses possible from
exposure to airborne asbestos fibers; understands the use and limits of the
respiratory equipment to be used; and understands the results of monitoring
of airborne quantities of asbestos as related to health and respiratory
equipment as indicated in 29 CFR 1926.1101 on an initial and annual basis.
Post appropriate evidence of compliance with the training requirements of
40 CFR 763.

1.4.2.6 Medical Certification
Provide a written certification for each worker and supervisor, signed by a
licensed physician indicating that the worker and supervisor has met or
exceeded all of the medical prerequisites listed herein and in
29 CFR 1926.1101 and 29 CFR 1926.103 as prescribed by law.

1.4.2.7 Respiratory Protection Program

Submit a written program manual or operating procedure including methods of
compliance with regulatory statutes.

1.4.3 SD-12, Field Test Reports
a. Air sampling results
b. Pressure differential recordings for local exhaust system
c. Asbestos disposal quantity report
d. Encapsulation test patches
e. Clearance sampling
1.4.3.1 Air Sampling Results
Complete fiber counting and provide results to the PQP for review within 16
hours of the "time off" of the sample pump. Notify the Contracting Officer
immediately of any airborne levels of asbestos fibers in excess of the
acceptable limits. Submit sampling results to the Contracting Officer and
the affected Contractor employees where required by law within 3 working
days, signed by the testing laboratory employee performing air sampling,
the employee that analyzed the sample, and the PQP. Notify the Contractor
and the Contracting Officer immediately of any variance in the pressure
differential which could cause adjacent unsealed areas to have asbestos
fiber concentrations in excess of 0.01 fibers per cubic centimeter or
background whichever is higher. In no circumstance shall levels exceed 0.1
fibers per cubic centimeter.

1.4.3.2 Pressure Differential Recordings for Local Exhaust System

Provide a local exhaust system that creates a negative pressure of at least
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1.

1

0.02 inches of water relative to the pressure external to the enclosure
and operate it continuously, 24 hours a day, until the temporary enclosure
of the asbestos control area is removed. Submit pressure differential
recordings for each work day to the PQP for review and to the Contracting
Officer within 24 hours from the end of each work day.

4.4 SD-13, Certificates
a. Vacuums
b. Water filtration equipment
c. Ventilation systems
d. Other equipment used to contain airborne asbestos fibers
e. Chemical encapsulants sealers
Show compliance with ANSI Z9.2 by providing manufacturers' certifications.
4.5 SD-18, Records
a. Notifications
b. Rental equipment
c. Respirator program records
d. Permits

e. Protective clothing decontamination quality control records

f. Protective clothing decontamination facility notification

.4.5.1 Notifications

Notify the Contracting Officer and other appropriate Government agencies in
writing 10 working days prior to the start of asbestos work as indicated in
applicable laws, ordinances, criteria, rules, and regulations. Notify the

local fire department 3 days prior to removing fire-proofing material from

the building including notice that the material contains asbestos.

.4.5.2 Rental Equipment

Provide a copy of the written notification to the rental company concerning
the intended use of the equipment and the possibility of asbestos
contamination of the equipment.

.4.5.3 Respirator Program Records

Submit records of the respirator program as required by ANSI Z88.2,
29 CFR 1926.103, and 29 CFR 1926.1101.

.4.5.4 Protective Clothing Decontamination Quality Control Records

Provide all records that document quality control for the decontamination
of reusable outer protective clothing.
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1.4.5.5 Protective Clothing Decontamination Facility Notification
Submit written evidence that persons who decontaminate, store, or transport
asbestos contaminated clothing used in the performance of this contract
were duly notified in accordance with 29 CFR 1926.1101.

PART 2 PRODUCTS

2.1 ENCAPSULANTS
Shall conform to current USEPA requirements, shall contain no toxic or
hazardous substances as defined in 29 CFR 1926.59, and shall conform to the

following performance requirements.

2.1.1 Removal Encapsulants

Requirement Test Standard
Flame Spread - 25, Smoke Emission - 50 ASTM E 84
Life Expectancy - 20 years ASTM C 732 Accelerated

Aging Test
Permeability - Minimum 0.4 perms ASTM E 96

2.1.2 Bridging Encapsulant

Requirement Test Standard
Flame Spread - 25, Smoke Emission - 50 ASTM E 84
Life Expectancy - 20 years ASTM C 732 Accelerated

Aging Test
Permeability - Minimum 0.4 perms ASTM E 96

Fire Resistance - Negligible affect on ASTM E 119
fire resistance rating over 3 hour test

(Classified by UL for use over fibrous

and cementitious sprayed fireproofing)

Impact Resistance - Minimum ASTM D 2794
43 in/1b Gardner Impact Test
Flexibility - no rupture or cracking ASTM D 522

Mandrel Bend Test

2.1.3 Penetrating Encapsulant

Requirement Test Standard
Flame Spread - 25, Smoke Emission - 50 ASTM E 84
Life Expectancy - 20 years ASTM C 732 Accelerated

Aging Test
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Requirement Test Standard
Permeability - Minimum 0.4 perms ASTM E 96
Cohesion/Adhesion Test - ASTM E 736

50 pounds of force/foot

Fire Resistance - Negligible affect on ASTM E 119
fire resistance rating over 3 hour test

(Classified by UL for use over fibrous

and cementitious sprayed fireproofing)

Impact Resistance - Minimum ASTM D 2794
43 in/1b Gardner Impact Test
Flexibility - no rupture or cracking ASTM D 522

Mandrel Bend Test

.1.4 Lock-down Encapsulant

Requirement Test Standard

Flame Spread: 25, Smoke Emission - 50 ASTM E 84

Life Expectancy: 20 years ASTM C 732 Accelerated
Aging Test

Permeability: Minimum 0.4 perms ASTM E 96

Fire Resistance: Negligible affect on ASTM E 119

fire resistance rating over 3 hour test
(Tested with fireproofing over encapsulant
applied directly to steel member)

Bond Strength: ASTM E 736

100 pounds of force/foot (Tests
compatibility with cementitious and fibrous
fireproofing)

PART 3 EXECUTION

3

.1 EQUIPMENT

At all times, provide the Contracting Officer or the Contracting Officer's
Representative, with at least two complete sets of personal protective
equipment including decontaminating reusable coveralls as required for
entry to and inspection of the asbestos control area. Provide equivalent
training to the Contracting Officer or a designated representative as
provided to Contractor employees in the use of the required personal
protective equipment. Provide manufacturer's certificate of compliance for
all equipment used to contain airborne asbestos fibers.

1.1 Respirators

Select respirators from those approved by the National Institute for
Occupational Safety and Health (NIOSH), Department of Health and Human
Services.
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3.1.1.1 Respirators for Handling Asbestos

Provide personnel engaged in pre-cleaning, cleanup, handling, removal and
demolition of asbestos materials with respiratory protection as indicated
in 29 CFR 1926.1101 and 29 CFR 1926.103.

3.1.2 Exterior Whole Body Protection
3.1.2.1 Outer Protective Clothing

Provide personnel exposed to asbestos with disposable "non-breathable," or
reusable "non-breathable" whole body outer protective clothing, head
coverings, glovesg, and foot coverings. Provide disposable plastic or
rubber gloves to protect hands. Cloth gloves may be worn inside the
plastic or rubber gloves for comfort, but shall not be used alone. Make
sleeves secure at the wrists, make foot coverings secure at the ankles, and
make clothing secure at the neck by the use of tape. Reusable whole body
outer protective clothing shall be either disposed of as asbestos
contaminated waste upon exiting from the asbestos regulated work area or be
properly decontaminated.

3.1.2.2 Work Clothing

Provide cloth work clothes for wear under the outer protective clothing and
foot coverings and either dispose of or properly decontaminate them as
recommended by the PQP after each use.

3.1.2.3 Personal Decontamination Unit

Provide a temporary, negative pressure unit with a separate decontamination
locker room and clean locker room with a shower that complies with

29 CFR 1926.51(f) (4) (ii) through (V) in between for personnel required to
wear whole body protective clothing. Provide two separate lockers for each
asbestos worker, one in each locker room. Keep street clothing and street
shoes in the clean locker. HEPA vacuum and remove asbestos contaminated
disposable protective clothing while still wearing respirators at the
boundary of the asbestos work area and seal in impermeable bags or
containers for disposal. Do not wear work clothing between home and
work. Locate showers between the decontamination locker room and the clean
locker room and require that all employees shower before changing into
street clothes. Collect used shower water and filter with approved water
filtration equipment to remove asbestos contamination. Dispose of filters
and residue as asbestos waste. Discharge clean water to the sanitary
system. Dispose of asbestos contaminated work clothing as asbestos
contaminated waste or properly decontaminate as specified in the
Contractor's Asbestos Hazard Abatement Plan. Decontamination units shall
be physically attached to the asbestos control area. Build both a
personnel decontamination unit and an equipment decontamination unit onto
and integral with each asbestos control area.

3.1.2.4 Decontamination of Reusable Outer Protective Clothing

When reusable outer protective clothing is used, transport the double
bagged clothing to a previously notified commercial/industrial
decontamination facility for decontamination. Perform non-destructive
testing to determine the effectiveness of asbestos decontamination. If
representative sampling is used, ensure the statistical validity of the
sampling results. If representative sampling is used, reject any entire
batch in which any of the pieces exceed 40 fibers per square millimeter.
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Inspect reusable protective clothing prior to use to ensure that it will
provide adequate protection and is not or is not about to become ripped,
torn, deteriorated, or damaged, and that it is not visibly contaminated.
Notify, in writing, all personnel involved in the decontamination of
reusable outer protective clothing as indicated in 29 CFR 1926.1101.

3.1.2.5 Eye Protection

Provide goggles to personnel engaged in asbestos abatement operations when
the use of a full face respirator is not required.

3.1.3 Warning Signs and Labels
Provide bilingual warning signs printed in English and Spanish at all
approaches to asbestos control areas. Locate signs at such a distance that
personnel may read the sign and take the necessary protective steps
required before entering the area. Provide labels and affix to all
asbestos materials, scrap, waste, debris, and other products contaminated
with asbestos.

3.1.3.1 Warning Sign
Provide vertical format conforming to 29 CFR 1926.200, and 29 CFR 1926.1101
minimum 20 by 14 inches displaying the following legend in the lower panel:
Legend Notation

Danger 1-inch Sans Serif
Gothic or Block

Asbestos 1-inch Sans Serif
Gothic or Block

Cancer and Lung Disease Hazard 1/4-inch Sans Serif
Gothic or Block

Authorized Personnel Only 1/4-inch Gothic
Respirators and Protective 1/4-inch Gothic
Clothing are Required in

this Area

Spacing between lines shall be at least equal to the height of the upper of
any two lines.

3.1.3.2 Warning Labels

Provide labels conforming to 29 CFR 1926.1101 of sufficient size to be
clearly legible, displaying the following legend:
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3

DANGER

CONTAINS ASBESTOS FIBERS

AVOID CREATING DUST

CANCER AND LUNG DISEASE HAZARD

BREATHING ASBESTOS DUST MAY
CAUSE SERIOUS BODILY HARM

.1.4 Local Exhaust System

Provide a local exhaust system in the asbestos control area in accordance
with ANSI Z9.2 and 29 CFR 1926.1101 that will provide at least four air
changes per hour inside of the negative pressure enclosure. Local exhaust
equipment shall be operated 24 hours per day, until the asbestos control
area is removed and shall be leak proof to the filter and equipped with
HEPA filters. Maintain a minimum pressure differential in the control area
of minus 0.02 inch of water column relative to adjacent, unsealed areas.
Provide continuous 24-hour per day monitoring of the pressure differential
with a pressure differential automatic recording instrument. In no case
shall the building ventilation system be used as the local exhaust system
for the asbestos control area. Filters on exhaust equipment shall conform
to ANSI Z9.2 and UL 586. The local exhaust system shall terminate out of
doors and remote from any public access or ventilation system intakes.

.1.5 Tools

Vacuums shall be leak proof to the filter and equipped with HEPA filters.
Filters on vacuums shall conform to ANSI Z9.2 and UL 586. Do not use power
tools to remove asbestos containing materials unless the tool is equipped
with effective, integral HEPA filtered exhaust ventilation systems. Remove
all residual asbestos from reusable tools prior to storage or reuse.

.1.6 Rental Equipment

If rental equipment is to be used, furnish written notification to the
rental agency concerning the intended use of the equipment and the
possibility of asbestos contamination of the equipment.

1.7 Glovebags

Submit written manufacturers proof that glovebags will not break down under
expected temperatures and conditions.

.2 WORK PROCEDURE

Perform asbestos related work in accordance with 29 CFR 1926.1101,

40 CFR 61-SUBPART M, and as specified herein. Use appropriate
encapsulation procedures as listed in the asbestos hazard abatement plan
and negative pressure enclosure techniques. Personnel shall wear and
utilize protective clothing and equipment as specified herein. Eating,
smoking, drinking, chewing gum, tobacco, or applying cosmetics shall not be
permitted in the asbestos work or control areas. Personnel of other trades
not engaged in the removal and demolition of asbestos containing material
shall not be exposed at any time to airborne concentrations of asbestos
unless all the personnel protection and training provisions of this

SECTION 02 82 00.98 Page 18



NASA DW Line WATERLIN

specification are complied with by the trade personnel. Seal all roof top
penetrations, except plumbing vents, prior to asbestos roofing work. Shut
down the building heating, ventilating, and air conditioning system, cap
the openings to the system, and provide temporary ventilation, prior to the
commencement of asbestos work. Disconnect electrical service when wet
removal is performed and provide temporary electrical service with
verifiable ground fault circuit interrupter (GFCI) protection prior to the
use of any water. If an asbestos fiber release or spill occurs outside of
the asbestos control area, stop work immediately, correct the condition to
the satisfaction of the Contracting Officer including clearance sampling,
prior to resumption of work.

3.2.1 Protection of Existing Work to Remain

Perform work without damage or contamination of adjacent work. Where such
work is damaged or contaminated as verified by the Contracting Officer
using visual inspection or sample analysis, it shall be restored to its
original condition or decontaminated by the Contractor at no expense to the
Government as deemed appropriate by the Contracting Officer. This includes
inadvertent spill of dirt, dust, or debris in which it is reasonable to
conclude that asbestos may exist. When these spills occur, stop work
immediately. Then clean up the spill. When satisfactory visual inspection
and air sampling results are obtained from the PQP work may proceed at the
discretion of the Contracting Officer.

3.2.2 Precleaning

Wet wipe and HEPA vacuum all surfaces potentially contaminated with
asbestos prior to establishment of an enclosure.

3.2.3 Asbestos Control Area Requirements
3.2.3.1 Negative Pressure Enclosure

Block and seal openings in areas where the release of airborne asbestos
fibers can be expected. Establish an asbestos negative pressure enclosure
with the use of curtains, portable partitions, or other enclosures in order
to prevent the escape of asbestos fibers from the contaminated asbestos
work area. Negative pressure enclosure development shall include
protective covering of uncontaminated walls, and ceilings with a continuous
membrane of two layers of minimum 6-mil plastic sheet sealed with tape to
prevent water or other damage. Provide two layers of 6-mil plastic sheet
over floors and extend a minimum of 12 inches up walls. Seal all joints
with tape. Provide local exhaust system in the asbestos control area.
Openings will be allowed in enclosures of asbestos control areas for
personnel and equipment entry and exit, the supply and exhaust of air for
the local exhaust system and the removal of properly containerized asbestos
containing materials. Replace local exhaust system filters as required to
maintain the efficiency of the system.

3.2.4 Removal Procedures

Wet asbestos material with a fine spray of amended water during removal,
cutting, or other handling so as to reduce the emission of airborne
fibers. Remove material and immediately place in 6-mil plastic disposal
bags. Remove asbestos containing material in a gradual manner, with
continuous application of the amended water or wetting agent in such a
manner that no asbestos material is disturbed prior to being adequately
wetted. Where unusual circumstances prohibit the use of 6-mil plastic
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bags, submit an alternate proposal for containment of asbestos fibers to
the Contracting Officer for approval. For example, in the case where both
piping and insulation are to be removed, the Contractor may elect to wet
the insulation, wrap the pipes and insulation in plastic and remove the
pipe by sections. Asbestos containing material shall be containerized
while wet. At no time shall asbestos material be allowed to accumulate or
become dry. Lower and otherwise handle asbestos containing material as
indicated in 40 CFR 61-SUBPART M.

3.2.4.1 Sealing Contaminated Items Designated for Disposal

Remove contaminated architectural, mechanical, and electrical appurtenances
such as venetian blinds, full-height partitions, carpeting, duct work,
pipes and fittings, radiators, light fixtures, conduit, panels, and other
contaminated items designated for removal by completely coating the items
with an asbestos lock-down encapsulant at the demolition site before
removing the items from the asbestos control area. These items need not be
vacuumed. The asbestos lock-down encapsulant shall be tinted a contrasting
color. It shall be spray-applied by airless method. Thoroughness of
sealing operation shall be visually gauged by the extent of colored coating
on exposed surfaces. Lock-down encapsulants shall comply with the
performance requirements specified herein.

3.2.4.2 Exposed Pipe Insulation Edges

Contain edges of asbestos insulation to remain that are exposed by a
removal operation. Wet and cut the rough ends true and square with sharp
tools and then encapsulate the edges with a 1/4-inch thick layer of
non-asbestos containing insulating cement troweled to a smooth hard
finish. When cement is dry, lag the end with a layer of non-asbestos
lagging cloth, overlapping the existing ends by at least 4 inches. When
insulating cement and cloth is an impractical method of sealing a raw edge
of asbestos, take appropriate steps to seal the raw edges as approved by
the Contracting Officer.

3.2.5 Encapsulation Procedures
3.2.5.1 Preparation of Test Patches

Install three test patches of encapsulant as indicated. Use airless spray
at the lowest pressure and as recommended by the encapsulant manufacturer.
Follow exactly the manufacturer's instructions for thinning
recommendationg, application procedures and rates. Curing time shall be
not less than five days or that recommended by the manufacturer, whichever
is more. A test patch shall be 9 square feet in size.

3.2.5.2 Field Testing

Field test the encapsulation test patches in accordance with ASTM E 1494,
paragraph "Required Field Test," in the presence of the Contracting Officer.
Keep a written record of the testing procedures and test results. Upon
successful testing of the encapsulant, submit a signed statement to the
Contracting Officer certifying that the encapsulant is suitable for
installation on the particular asbestos containing material.

3.2.5.3 Large-Scale Application

Apply encapsulant using the same equipment and procedures as employed for
the test patches. Keep the encapsulant material stirred to prevent
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settling. Keep a clean work area. Change pre-filters in the ventilation
equipment as soon as they appear clogged by encapsulant aerosol or pressure
differential drops below 0.02 Hg.

3.2.6 Air Sampling

Sampling of airborne concentrations of asbestos fibers shall be performed
in accordance with 29 CFR 1926.1101 and as specified herein. Sampling
performed in accordance with 29 CFR 1926.1101 shall be performed by the
PQP. Sampling performed for environmental and quality control reasons
shall be performed by the PQP. Unless otherwise specified, use NIOSH
Method 7400 for sampling and analysis. Monitoring may be duplicated by the
Government at the discretion of the Contracting Officer. If the air
sampling results obtained by the Government differ from those results
obtained by the Contractor, the Government will determine which results
predominate.

3.2.6.1 Sampling Prior to Asbestos Work

Provide area air sampling and establish the baseline one day prior to the
masking and sealing operations for each demolition or removal site.
Establish the background by performing area sampling in similar but
uncontaminated sites in the building.

3.2.6.2 Sampling During Asbestos Work

The PQP shall provide personal and area sampling as indicated in

29 CFR 1926.1101 and governing environmental regulations. In addition,
provided the same type of work is being performed, provide area sampling at
least once every work shift close to the work inside the enclosure, outside
the clean room entrance to the enclosure, and at the exhaust opening of the
local exhaust system. If sampling outside the enclosure shows airborne
levels have exceeded background or 0.01 fibers per cubic centimeter,
whichever is greater, stop all work, correct the condition(s) causing the
increase, and notify the Contracting Officer immediately. Where alternate
methods are used, perform personal and area air sampling at locations and
frequencies that will accurately characterize the evolving airborne
asbestos levels.

3.2.6.3 Sampling After Final Clean-Up (Clearance Sampling)

Provide area sampling of asbestos fibers and establish an airborne
asbestos concentration of less than 0.01 fibers per cubic centimeter after
final clean-up but before removal of the enclosure or the asbestos work
control area. After final cleanup and the asbestos control area is dry but
prior to clearance sampling, the PQP shall perform a visual inspection in
accordance with ASTM E 1368 to ensure that the asbestos control and work
area is free of any accumulations of dirt, dust, or debris. Prepare a
written report signed and dated by the PQP documenting that the asbestos
control area is free of dust, dirt, and debris and all waste has been
removed. Perform at least 3 samples. The asbestos fiber counts from these
samples shall be less than 0.01 fibers per cubic centimeter or be not
greater than the background, whichever is greater. Should any of the final
samples indicate a higher value, the Contractor shall take appropriate
actions to re-clean the area and shall repeat the sampling and analysis at
the Contractor's expense.
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.2.7 Lock-Down

Prior to removal of plastic barriers and after pre-clearance clean up of
gross contamination, the PQP shall conduct a visual inspection of all areas
affected by the removal in accordance with ASTM E 1368. Inspect for any
visible fibers.

.2.8 Site Inspection

While performing asbestos engineering control work, the Contractor shall be
subject to on-site inspection by the Contracting Officer who may be
assisted by or represented by safety or industrial hygiene personnel. If
the work is found to be in violation of this specification, the Contracting
Officer or his representative will issue a stop work order to be in effect
immediately and until the violation is resolved. All related costs
including standby time required to resolve the violation shall be at the
Contractor's expense.

.3 CLEAN-UP AND DISPOSAL

.3.1 Housekeeping

Essential parts of asbestos dust control are housekeeping and clean-up
procedures. Maintain surfaces of the asbestos control area free of
accumulations of asbestos fibers. Give meticulous attention to restricting
the spread of dust and debris; keep waste from being distributed over the
general area. Use HEPA filtered vacuum cleaners. DO NOT BLOW DOWN THE
SPACE WITH COMPRESSED AIR. When asbestos removal is complete, all asbestos
waste is removed from the work-site, and final clean-up is completed, the
Contracting Officer will attest that the area is safe before the signs can
be removed. After final clean-up and acceptable airborne concentrations
are attained but before the HEPA unit is turned off and the enclosure
removed, remove all pre-filters on the building HVAC system and provide new
pre-filters. Dispose of filters as asbestos contaminated materials.
Reestablish HVAC mechanical, and electrical systems in proper working
order. The Contracting Officer will visually inspect all surfaces within
the enclosure for residual material or accumulated dust or debris. The
Contractor shall re-clean all areas showing dust or residual materials. If
re-cleaning is required, air sample and establish an acceptable asbestos
airborne concentration after re-cleaning. The Contracting Officer must
agree that the area is safe in writing before unrestricted entry will be
permitted. The Government shall have the option to perform monitoring to
determine if the areas are safe before entry is permitted.

.3.2 Title to Materials

All waste materials, except as specified otherwise, shall become the
property of the Contractor and shall be disposed of as specified in
applicable local, State, and Federal regulations and herein.

.3.3 Disposal of Asbestos

.3.3.1 Procedure for Disposal

Collect asbestos waste, asbestos contaminated water, scrap, debris, bags,
containers, equipment, and asbestos contaminated clothing which may produce
airborne concentrations of asbestos fibers and place in sealed fiber-proof,
waterproof, non-returnable containers (e.g. double plastic bags 6-mils
thick, cartons, drums or cans). Wastes within the containers must be
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adequately wet in accordance with 40 CFR 61-SUBPART M. Affix a warning and
Department of Transportation (DOT) label to each container including the
bags or use at least 6-mils thick bags with the approved warnings and DOT
labeling preprinted on the bag. The name of the waste generator and the
location at which the waste was generated shall be clearly indicated on the
outside of each container. Prevent contamination of the transport vehicle
(especially if the transport vehicle igs a rented truck likely to be used in
the future for non-asbestos purposes). These precautions include lining
the vehicle cargo area with plastic sheeting (similar to work area
enclosure) and thorough cleaning of the cargo area after transport and
unloading of asbestos debris is complete. Dispose of waste asbestos
material at an Environmental Protection Agency (EPA) or State-approved
asbestos landfill off Government property. For temporary storage, store
sealed impermeable bags in asbestos waste drums or skids. An area for
interim storage of asbestos waste-containing drums or skids will be
assigned by the Contracting Officer or his authorized representative.
Procedure for hauling and disposal shall comply with 40 CFR 61-SUBPART M,
State, regional, and local standards. Sealed plastic bags may be dumped
from drums into the burial site unless the bags have been broken or
damaged. Damaged bags shall remain in the drum and the entire contaminated
drum shall be buried. Uncontaminated drums may be recycled. Workers
unloading the sealed drums shall wear appropriate respirators and personal
protective equipment when handling asbestos materials at the disposal site.

3.3.3.2 Asbestos Disposal Quantity Report

Allow the NC to inspect, record and report the amount of asbestos
containing material removed and released for disposal on a daily basis.

-- End of Section --
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SECTION 02 83 00.98

LEAD PAINT ABATEMENT
12/06

PART 1 GENERAL

1

.1 REFERENCES

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

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z9.2 (1979; R 1991) Fundamentals Governing the
Design and Operation of Local Exhaust
Systems

ANSTI Z88.2 (1992) Respiratory Protection

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1926.21 Safety Training and Education

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

29 CFR 1926.59 Hazard Communication

29 CFR 1926.62 Lead Exposure in Construction

29 CFR 1926.65 Hazardous Waste Operations and Emergency
Response

29 CFR 1926.103 Respiratory Protection

40 CFR 260 Hazardous Waste Management Systems: General

40 CFR 261 Identification and Listing of Hazardous
Waste

40 CFR 262 Standards Applicable to Generators of

Hazardous Waste
40 CFR 263 Transporters of Hazardous Waste

40 CFR 264 Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities

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

40 CFR 268 Land Disposal Restrictions

40 CFR 745 Lead; Requirements for Lead-Based Paint
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Activities

49 CFR 172 Hazardous Materials, Tables, and Hazardous
Materials Communications Regulations

49 CFR 178 Specifications for Packaging
UNDERWRITERS LABORATORIES INC. (UL)

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

1.2 DEFINITIONS

1.2.1 Action Level
Employee exposure, without regard to use of respirators, to an airborne
concentration of lead of 30 micrograms per cubic meter of air averaged over
an 8 hour period in an occupational/industrial environment.

1.2.2 Area Sampling
Sampling of lead concentrations within the lead control area and inside the
physical boundaries which is representative of the airborne lead
concentrations but is not collected in the breathing zone of personnel.

1.2.3 Competent Person (CP)
As used in this section, refers to a person employed by the Contractor who
is trained in the recognition and control of lead hazards in accordance
with current federal, State, and local regulations. An industrial
hygienist or safety professional certified for comprehensive practice by
the American Board of Industrial Hygiene or by the Board of Certified
Safety Professionals is the best choice.

1.2.4 Contaminated Room
Room for removal of contaminated personal protective equipment (PPE).

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

1.2.6 Eight-Hour Time Weighted Average (TWA)

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

1.2.7 High Efficiency Particulate Air (HEPA) Filter Equipment
HEPA filtered vacuuming equipment with a UL 586 filter system capable of
collecting and retaining lead-contaminated paint dust. A high efficiency

particulate filter means 99.97 percent efficient against 0.3 micron or
larger size particles.
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1.

2.8 Lead

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

.2.9 Lead Based Paint (LBP)

Protective or decorative coating which contains lead.

.2.10 Lead Control Area

An enclosed area or structure, constructed as a temporary containment
equipped with HEPA filtered local exhaust, which prevents the spread of
lead dust, paint chips, or debris existing as a condition of lead based
paint removal operations. The lead control area is also isolated by
physical boundaries to prevent unauthorized entry of personnel.

.2.11 Lead Permissible Exposure Limit (PEL)

Fifty micrograms per cubic meter of air as an 8 hour time weighted average
as determined by 29 CFR 1926.62. If an employee is exposed for more than
eight hours in a work day, the PEL shall be determined by the following
formula:

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

.2.12 Personal Sampling

Sampling of airborne lead concentrations within the breathing zone of an
employee to determine the 8 hour time weighted average concentration in
accordance with 29 CFR 1926.62. Samples shall be representative of the
employees' work tasks. Breathing zone shall be considered an area within a
hemisphere, forward of the shoulders, with a radius of six to nine inches
and centered at the nose or mouth of an employee.

.2.13 Physical Boundary

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

.3 QUALITY ASSURANCE

.3.1 Medical Examinations

Before exposure to lead-contaminated dust, provide workers with a
comprehensive medical examination as required by 29 CFR 1926.62 and

29 CFR 1926.103. The examination will not be required if adequate records
show that employees have been examined as required by 29 CFR 1926.62 within
the last year.

.3.1.1 Medical Records

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

1

1.

Provide medical surveillance to all personnel exposed to lead as indicated
in 29 CFR 1926.62.

.3.2 Competent Person (CP) Responsibilities

a. Certify training as meeting all federal, State, and local
requirements.

b. Review and approve lead based paint removal plan for conformance
to the applicable referenced standards.

c. Continuously inspect lead based paint removal work for conformance
with the approved plan.

d. Perform air and wipe sampling.

e. Ensure work is performed in strict accordance with specifications
at all times.

f. Control work to prevent hazardous exposure to human beings and to
the environment at all times.

g. Certify the conditions of the work as called for elsewhere in this
specification.

3.3 Training

Train each employee performing paint removal, disposal, and air sampling
operations prior to the time of initial job assignment and annually
thereafter, in accordance with 29 CFR 1926.21, 29 CFR 1926.62, and State
and local regulations.

.3.3.1 Training Certification

Submit a certificate for each employee, signed and dated by the approved
training source, stating that the employee has received the required lead
training.

.3.4 Respiratory Protection Program

a. Furnish each employee required to wear a negative pressure
respirator or other appropriate type with a respirator fit test at
the time of initial fitting and at least every six months
thereafter as required by 29 CFR 1926.62.

b. Establish and implement a respiratory protection program as
required by ANSI Z88.2, 29 CFR 1926.103, 29 CFR 1926.62, and
29 CFR 1926.55.

.3.5 Hazard Communication Program

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

.3.6 Hazardous Waste Management

The Hazardous Waste Management Plan shall comply with applicable
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1.

requirements of federal, State, and local hazardous waste regulations and
address:

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

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

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

d. Names and qualifications (experience and training) of personnel
who will be working on-site with hazardous wastes.

e. List of waste handling equipment to be used in performing the
work, to include cleaning, volume reduction, and transport
equipment.

f. Spill prevention, containment, and cleanup contingency measures
including a health and safety plan to be implemented in accordance
with 29 CFR 1926.65.

g. Work plan and schedule for waste containment, removal and
disposal. Wastes shall be cleaned up and containerized daily.

h. Cost for hazardous waste disposal according to this plan.
3.7 Safety and Health Compliance

In addition to the detailed requirements of this specification, comply with
laws, ordinances, rules, and regulations of Federal, State, and local
authorities regarding removing, handling, storing, transporting, and
disposing of lead waste materials. Comply with the applicable requirements
of the current issue of 29 CFR 1926.62. Submit matters regarding
interpretation of standards to the Contracting Officer for resolution
before starting work. Where specification requirements and the referenced
documents vary, the most stringent requirement shall apply. The following
local and State laws, ordinances, criteria, rules and regulations regarding
removing, handling, storing, transporting, and disposing of
lead-contaminated materials apply:

a. Ohio Department of Health, Lead Hazard Abatement, Chapter 3701-32,
Ohio Administrative Code

b. Ohio Department of Health, Lead Training, Programs; Environmental
Lead, analytical Laboratories, Chapter 3701-82, Ohio
Administrative Code

c. Glenn Occupational Health Programs Manual,
http://smad-ext.grc.nasa.gov/emo/pub/ohpm/ohpm5-lead (13) .pdf

.3.8 Pre-Construction Conference

Along with the CP, meet with the Contracting Officer to discuss in detail
the hazardous waste management plan and the lead based paint removal plan,
including work procedures and precautions for the removal plan.
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1.4 DESCRIPTION OF WORK
All paint in the work area is considered lead based paint (LBP). Abate
all paint in a peeling/flaking condition prior to demolition. Hot work
on painted surfaces is prohibited. Abate LBP as needed to complete work
under this contract.
1.5 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:
1.5.1 SD-03, Product Data
a. Vacuum filters
b. Respirators
1.5.2 SD-03, Manufacturer's Instructions
a. Chemicals and equipment
b. Materials
c. Material safety data sheets for all chemicals
1.5.3 SD-07, Certificates
a. Qualifications of CP

b. Testing laboratory and consultant qualifications

c. Lead based paint removal plan including CP approval (signature,
date, and certification number)

d. Rental equipment notification
e. Respiratory protection program
f. Hazard communication program

g. EPA approved hazardous waste treatment or disposal facility for
lead disposal

h. Hazardous waste management plan
i. Vacuum filters

j. Completed and signed hazardous waste manifest from treatment or
disposal facility

k. Certification of medical examinations

1. Employee training certification
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1.5.3.1 Qualifications of CP

Submit name, address, and telephone number of the CP selected to perform
responsibilities specified in paragraph entitled "Competent Person (CP)
Responsibilities." Provide previous experience of the CP. Submit proper
documentation that the CP is trained and licensed in accordance with
federal, State, and local laws.

1.5.3.2 Testing Laboratory and Consultant

Submit the name, address, and telephone number of the testing laboratory
and consultant selected to perform the sampling, testing, and reporting of
airborne concentrations of lead. Use a laboratory accredited under the EPA
National Lead Laboratory Accreditation Program (NLLAP) by either the
American Association for Laboratory Accreditation (A2LA) or the American
Industrial Hygiene Association (AIHA) and that is successfully
participating in the Environmental Lead Proficiency Analytical Testing
(ELPAT) program to perform sample analysis.

1.5.3.3 Lead Based Paint Removal Plan (LBPRP)

Submit a detailed job-specific plan of the work procedures to be used in
the removal of LBP. The plan shall include a sketch showing the location,
size, and details of lead control areas, location and details of
decontamination facilities, viewing ports, and mechanical ventilation
system. Include in the plan, eating, drinking, smoking and sanitary
procedures, interface of trades, sequencing of lead related work, collected
waste water and paint debris disposal plan, air sampling plan, respirators,
personal protective equipment, and a detailed description of the method of
containment of the operation to ensure that airborne lead concentrations of
30 micrograms per cubic meter of air and baseline lead dust concentrations
are not reached or exceeded outside of the lead control area. Include
occupational and environmental sampling, training and strategy, sampling
methodology, frequency, duration of sampling, and qualifications of
sampling personnel in the air sampling portion of the plan.

1.5.4 SD-06, Test Reports
a. Sampling results

1.5.4.1 Occupational and Environmental Sampling Results
Submit occupational and environmental sampling results to the Contracting
Officer within three working days of collection, signed by the testing
laboratory employee performing the analysis, the employee that performed
the sampling, and the CP.

1.6 REMOVAL

1.6.1 Title to Materials
Materials resulting from demolition work, except as specified otherwise,

shall become the property of the Contractor and shall be disposed of in
accordance with Section 01 35 43.98, except as specified herein.
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1.7 EQUIPMENT

1.7.1 Respirators
Furnish appropriate respirators approved by the Mine Safety and Health
Administration (MSHA) and the National Institute for Occupational Safety
and Health (NIOSH), Department of Health and Human Services, for use in
atmospheres containing lead dust. Respirators shall comply with the
requirements of 29 CFR 1926.62.

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

1.7.3 Rental Equipment Notification
If rental equipment is to be used during lead based paint handling and
disposal, notify the rental agency in writing concerning the intended use
of the equipment. Furnish a copy of the written notification to the
Contracting Officer.

1.7.4 Vacuum Filters
UL 586 labeled HEPA filters.

1.7.5 Equipment for Government Personnel
Furnish the Contracting Officer with two complete sets of personal
protective equipment (PPE) daily, as required herein, for entry into and
inspection of the paint removal work within the lead controlled area.
Personal protective equipment shall include disposable whole body covering,
including appropriate foot, head, and hand protection. PPE shall remain
the property of the Contractor. Respiratory protection for the Contracting
Officer will be provided by the Government.

PART 2 PRODUCTS

2.1 CHEMICALS
Submit applicable Material Safety Data Sheets for all chemicals used in
paint removal work. Use the least toxic product approved by the
Contracting Officer.

2.2 MATERIALS

The soluble metal content and the total metal content shall not exceed
valuesg which would cause a material to be classified as a hazardous waste.

PART 3 EXECUTION
3.1 PROTECTION
3.1.1 Notification

Notify the Contracting Officer 20 days prior to the start of any paint
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3

removal work.

1.2 Lead Control Area Requirements

Establish a lead control area by completely enclosing with containment
screens and lead caution tapethe area or structure where lead based paint
removal operations will be performed.

.1.3 Protection of Existing Work to Remain

Perform paint removal work without damage or contamination of adjacent
areas. Where existing work is damaged or contaminated, restore work to its
original condition or better.

.1.4 Boundary Requirements

Provide physical boundaries around the lead control area by roping off the

area designated in the work plan or providing curtains, portable partitions
or other enclosures to ensure that airborne concentrations of lead will not
reach 30 micrograms per cubic meter of air outside of the lead control area.

.1.5 Furnishings

The Government will remove furniture and equipment from the building before
lead based paint removal work begins.

1.6 Heating, Ventilating and Air Conditioning (HVAC) Systems

Shut down, lock out, and isolate HVAC systems that supply, exhaust, or pass
through the lead control areas. Seal intake and exhaust vents in the lead
control area with 6 mil plastic sheet and tape. Seal seamg in HVAC
components that pass through the lead control area. Provide temporary HVAC
system for areas in which HVAC has been shut down outside the lead control
area.

1.7 Decontamination Facility

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

.1.8 Mechanical Ventilation System

a. Use adequate ventilation to control personnel exposure to lead in
accordance with 29 CFR 1926.62.

b. To the extent feasible, use fixed local exhaust ventilation
connected to HEPA filters or other collection systems, approved by
the CP. Local exhaust ventilation systems shall be designed,
constructed, installed, and maintained in accordance with ANSI Z9.2.

c. Vent local exhaust outside the building only and away from
building ventilation intakes.

d. Use locally exhausted, power actuated, paint removal tools.

.1.9 Personnel Protection

Personnel shall wear and use protective clothing and equipment as specified
herein. Eating, smoking, or drinking or application of cosmetics is not
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permitted in the lead control area. No one will be permitted in the lead
control area unless they have been appropriately trained and provided with
protective equipment.

3.1.10 Warning Signs

Provide warning signs at approaches to lead control areas. Locate signs at
such a distance that personnel may read the sign and take the necessary
precautions before entering the area. Signs shall comply with the
requirements of 29 CFR 1926.62.

3.2 WORK PROCEDURES

Perform removal of lead based paint in accordance with approved lead based
paint removal plan. Use procedures and equipment required to limit
occupational and environmental exposure to lead when lead based paint is
removed in accordance with 29 CFR 1926.62, except as specified herein.
Dispose of removed paint chips and associated waste in compliance with
Environmental Protection Agency (EPA), federal, State, and local
requirements.

3.2.1 Personnel Exiting Procedures

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

a. Vacuum themselves off.

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

c. Wash hands, face and exposed skin.

d. Change to clean clothes prior to leaving the physical boundary
designated around the lead control area.

3.2.2 Air and Wipe Sampling

Air sample for lead in accordance with 29 CFR 1926.62 and as specified
herein. Air and wipe sampling shall be directed or performed by the CP.

a. The CP shall be on the job site directing the air and wipe
sampling and inspecting the lead based paint removal work to
ensure that the requirements of the contract have been satisfied
during the entire lead based paint removal operation.

b. Collect personal air samples on employees who are anticipated to
have the greatest risk of exposure as determined by the CP. 1In
addition, collect air samples on at least twenty-five percent of
the work crew or a minimum of two employees, whichever is greater,
during each work shift.

c. Submit results of air samples, signed by the CP, within 72 hours
after the air samples are taken. Notify the Contracting Officer
immediately of exposure to lead at or in excess of the action
level of 30 micrograms per cubic meter of air outside of the lead
control area.
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d. Before any work begins, collect and analyze baseline wipe samples
in accordance with methods defined in federal, State, and local
standards inside and outside of the physical boundary to assess
the degree of dust contamination in the facility prior to lead
based paint removal.

3.2.2.1 Air Sampling During Paint Removal Work

Conduct area air sampling daily, on each shift in which lead based paint
removal operations are performed, in areas immediately adjacent to the lead
control area. Sufficient area monitoring shall be conducted to ensure
unprotected personnel are not exposed at or above 30 micrograms per cubic
meter of air. If 30 micrograms per cubic meter of air is reached or
exceeded, stop work, correct the conditions(s) causing the increased
levels. Notify the Contracting Officer immediately. Determine if
condition(s) require any further change in work methods. Removal work
shall resume only after approval is given by the CP and the Contracting
Officer. For outdoor operations, at least one sample on each shift shall
be taken on the downwind side of the lead control area.

3.2.3 Lead Based Paint Removal

Manual or power sanding of interior and exterior surfaces is not
permitted. Provide methodology for removing LBP in work plan. Remove
paint within the areas designated on the drawings in order to completely
expose the substrate. Take whatever precautions necessary to minimize
damage to the underlying substrate.

Avoid flash rusting or other deterioration of the substrate. Provide
surface preparations for painting in accordance with Section 09 90 00.00 98,
"PAINTING AND COATING".

Select paint removal processes to minimize contamination of work areas with
lead-contaminated dust or other lead-contaminated debris/waste. Describe
this paint removal process in the lead based paint removal plan. Perform
manual wet sanding and scraping to the maximum extent feasible.

3.2.3.1 Indoor Lead Paint Removal

Perform manual or mechanical paint removal in lead control areas using
negative pressure enclosures with HEPA filtered exhaust and power actuated
locally exhausted paint removal tools. Collect paint residue for disposal
in accordance with EPA, State, and local requirements.

3.2.3.2 Outdoor Lead Paint Removal

Perform outdoor LBP removal as indicated in federal, State, and local
regulations and in the work plan.

3.2.3.3 Air and Wipe Sampling After Paint Removal

After the visual inspection, collect air samples inside and outside the
lead control area to determine the airborne levels of lead inside and
outside the work area. Collect wipe samples according to the HUD protocol
to determine the lead content of settled dust and dirt in micrograms per
square foot of surface area.
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.2.4 Cleanup and Disposal

.2.4.1 Cleanup

Maintain surfaces of the lead control area free of accumulations of paint
chips and dust. Restrict the spread of dust and debris; keep waste from
being distributed over the work area. Do not dry sweep or use compressed
air to clean up the area. At the end of each shift and when the paint
removal operation has been completed, clean the area of visible lead paint
contamination by vacuuming with a HEPA filtered vacuum cleaner, wet mopping
the area and wet wiping the area as indicated by the CP. Reclean areas
showing dust or residual paint chips or debris. After visible dust, chips
and debris is removed, wet wipe and HEPA vacuum all surfaces in the work
area. If adjacent areas become contaminated at any time during the work,
clean, visually inspect, and then wipe sample all contaminated areas. The
CP shall then certify in writing that the area has been cleaned of lead
contamination before restarting work.

.2.4.2 Certification

The CP shall certify in writing that the final air samples collected inside
and outside the lead control area are less than 30 micrograms per cubic
meter of air; the respiratory protection used for the employees was
adequate; the work procedures were performed in accordance with

29 CFR 1926.62 and 40 CFR 745; and that there were no visible accumulations
of lead based paint and dust left in the work site. Do not remove the lead
control area or roped off boundary and warning signs prior to the
Contracting Officer's acknowledgement of receipt of the CP certification.

.2.4.3 Disposal

a. Collect lead-contaminated waste, scrap, debris, bags, containers,
equipment, and lead-contaminated clothing which may produce
airborne concentrations of lead particles. Label the containers
in accordance with 29 CFR 1926.62 and 40 CFR 261. Dispose of
lead-contaminated waste material at an EPA or State approved
hazardous waste treatment, storage, or disposal facility off
Government property.

b. Store waste materials in U.S. Department of Transportation (
49 CFR 178) approved 55 gallon drums. Properly label each drum to
identify the type of waste (49 CFR 172) and the date the drum was
filled. The Contracting Officer or an authorized representative
will assign an area for interim storage of waste-containing
drums. Do not store hazardous waste drums in interim storage
longer than 90 calendar days from the date affixed to each drum.

c. Handle, store, transport, and dispose lead or lead-contaminated
waste in accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262,
40 CFR 263, 40 CFR 264, and 40 CFR 265. Comply with land disposal
restriction notification requirements as required by 40 CFR 268.

.2.5 Disposal Documentation

Submit written evidence that the hazardous waste treatment, storage, or
disposal facility (TSD) is approved for lead disposal by the EPA and State
or local regulatory agenciesg. Submit one copy of the completed manifest,
signed and dated by the initial transporter in accordance with 40 CFR 262.
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3.2.6 Payment for Hazardous Waste
Payment for disposal of hazardous waste will not be made until a signed
copy of the manifest from the treatment or disposal facility certifying the
amount of lead-containing materials delivered is returned and a copy is
furnished to the Government.

-- End of Section --
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SECTION 03 20 00.00 10

CONCRETE REINFORCING
08/10

PART 1 GENERAL

1.1 UNIT PRICES

1.1.1 Deformed Steel Bars

1.1.1.1 Payment
Payment will be made for costs associated with furnishing and placing
deformed steel bars for concrete reinforcement. Payment for steel in laps
will be made as indicated or required. No payment will be made for
additional steel in laps wherein the additional steel lap was made for the
convenience of the Contractor.

1.1.1.2 Measurement
Deformed Steel Bars for Concrete Reinforcement will be measured for payment
based upon the quantity of pounds in place. The measured lengths will be
converted to weights for the size of bars listed by the use of the nominal
weights per linear foot specified in ASTM A615/A615M.

1.1.1.3 Unit of Measure
Unit of measure: per pound.

1.1.2 Fabricated Deformed Steel Bar Mats

1.1.2.1 Payment
Payment will be made for costs associated with furnishing and placing
fabricated deformed steel bar mats for concrete reinforcement. Payment for
steel in laps will be made as indicated or required. No payment will be
made for additional steel in laps wherein the additional steel lap was made
for the convenience of the Contractor.

1.1.2.2 Measurement
Fabricated Deformed Steel Bar Mats for Concrete Reinforcement will be
measured for payment based upon the quantity of pounds in place. The
weights shall be determined by weighing or by manufacturer's or catalog
weights when weighing is not practicable.

1.1.2.3 Unit of Measure
Unit of measure: per pound.

1.1.3 Butt-Splices in Deformed Steel Bars

1.1.3.1  Payment

Payment will be made for costs associated with making butt-splices in
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deformed steel bars for concrete reinforcement. No separate payment will
be made for test splices, tension testing, or radiographic examination of
butt-splices since these costs are included in the contract unit price for
Butt-Splices in Deformed Steel Bars for Concrete Reinforcement.

1.1.3.2 Measurement

Butt-Splices in Deformed Steel Bars for Concrete Reinforcement will be
measured for payment based upon each butt-splice in place.

1.1.3.3 Unit of Measure
Unit of measure: each.

1.1.4 Steel Welded Wire Fabric

1.1.4.1 Payment
Payment will be made for costs associated with furnishing and placing steel
welded wire fabric for concrete reinforcement. Payment for steel in laps
will be made as indicated or required. No payment will be made for
additional steel in laps wherein the additional steel lap was made for the
convenience of the Contractor.

1.1.4.2 Measurement
Steel Welded Wire Fabric for Concrete Reinforcement will be measured for
payment based upon the gquantity of pounds in place. The weights shall be
determined by weighing or by manufacturer's or catalog weights when
weighing is not practicable.

1.1.4.3 Unit of Measure
Unit of measure: per pound.

1.1.5 Resplicing Bars

1.1.5.1  Payment
Payment will be made for costs associated with resplicing bars selected for
supplemental examinations and tests for those splices found to be
acceptable. No payment will be made for costs associated with resplicing
bars selected for supplemental examinations and tests for those splices
found to be defective. No payment will be made for costs associated with
the supplemental examinations and tests performed by the Government.

1.1.5.2 Measurement

Resplicing Bars, selected for examinations and tests and found to be
acceptable, will be measured for payment based upon 150 percent of the
applicable contract unit price for pay item Butt-Splices in Deformed Steel
Bars for Concrete Reinforcement. Resplicing Bars, selected for
examinations and tests and found to be defective, will not be measured for
payment.

1.1.5.3 Unit of Measure

Unit of measure: each.
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1.

1.6 Accessories

No payment will be made for costs associated with furnishing and placing
accessories incidental to and included in the payment for other items of
work.

.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 CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACTI 318 (2011; Errata 2011) Building Code
Requirements for Structural Concrete and
Commentary

ACI SP-66 (2004) ACI Detailing Manual

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4/D1.4M (2011) Structural Welding Code -
Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

ASTM A1035/A1035M (2011) Standard Specification for Deformed
and Plain, Low-carbon, Chromium, Steel
Bars for Concrete Reinforcement

ASTM A184/A184M (2006el) Standard Specification for
Fabricated Deformed Steel Bar Mats for
Concrete Reinforcement

ASTM A370 (2011) Standard Test Methods and
Definitions for Mechanical Testing of
Steel Products

ASTM A497/A497M (2007) Standard Specification for Steel
Welded Wire Reinforcement, Deformed, for
Concrete

ASTM A53/A53M (2010) Standard Specification for Pipe,

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

ASTM A615/A615M (2009b) Standard Specification for
Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

ASTM A675/A675M (2003; R 2009) Standard Specification for
Steel Bars, Carbon, Hot-Wrought, Special
Quality, Mechanical Properties

ASTM A706/A706M (2009b) Standard Specification for

Low-Alloy Steel Deformed and Plain Bars
for Concrete Reinforcement
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ASTM A767/A767M (2009) Standard Specification for
Zinc-Coated (Galvanized) Steel Bars for
Concrete Reinforcement

ASTM A775/A775M (2007b) Standard Specification for
Epoxy-Coated Steel Reinforcing Bars

ASTM A82/A82M (2007) Standard Specification for Steel
Wire, Plain, for Concrete Reinforcement

ASTM A884/A884M (2006) Standard Specification for
Epoxy-Coated Steel Wire and Welded Wire
Reinforcement

ASTM A934/A934M (2007) Standard Specification for

Epoxy-Coated Prefabricated Steel
Reinforcing Bars

ASTM C1116/C1116M (2010a) Standard Specification for
Fiber-Reinforced Concrete

ASTM E94 (2004; R 2010) Radiographic Examination
CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI 10MSP (2009; 28th Ed) Manual of Standard Practice
U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-310-04 (2007; Change 1) Seismic Design for
Buildings

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Reinforcement; G
SD-03 Product Data
Welding
Butt-Splices; G
Material; G
SD-04 Samples
Epoxy-Coated Bars

SD-06 Test Reports

Material; G
Tests, Inspections, and Verifications; G
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SD-07 Certificates

Reinforcing Steel
Qualification of Steel Bar Butt-Splicers

1.4 QUALITY ASSURANCE
1.4.1 Welding Qualifications

Welders shall be qualified in accordance with AWS D1.4/D1.4M.
Qualification test shall be performed at the worksite and notify the
Contracting Officer 24 hours prior to conducting tests. Special welding
procedures and welders qualified by others may be accepted as permitted by
AWS D1.4/D1.4M. Submit a list of qualified welders names.

1.4.2 Qualification of Steel Bar Butt-Splicers

Qualification of steel bar butt-splicers shall be certified to have
satisfactorily completed a course of instruction in the proposed method of
butt-splicing or have satisfactorily performed such work within the
preceding year. Submit certificates on the Qualifications of Steel Bar
Butt-Splicers prior to commencing butt-splicing.

1.4.3 Qualification of Butt-Splicing Procedure

As a condition of approval of the butt-splicing procedure, make three test
butt-splices of steel bars of each size to be spliced using the proposed
butt-splicing method, in the presence of the Contracting Officer. These
test butt-splices and unspliced bars of the same size shall be tension
tested to destruction with stress-strain curves plotted for each test.
Test results shall show that the butt-splices meet the specified strength
and deformation requirements in order for the splicing procedure to be
approved.

1.5 DELIVERY, STORAGE, AND HANDLING

Reinforcement and accessories shall be stored off the ground on platformsg,
skids, or other supports.

PART 2 PRODUCTS

2.1 DOWELS
Dowels shall conform to ASTM A675/A675M, Grade 80 or ASTM A1035/A1035M.
Steel pipe conforming to ASTM A53/A53M, Schedule 80, may be used as dowels
provided the ends are closed with metal or plastic inserts or with mortar.

2.2 FABRICATED BAR MATS
Fabricated bar mats shall conform to ASTM A184/A184M.

2.3 REINFORCING STEEL
Reinforcing steel shall be deformed bars conforming to ASTM A615/A615M,
ASTM A706/A706M, or ASTM A1035/A1035M grades and sizes as indicated. Cold
drawn wire used for spiral reinforcement shall conform to ASTM A82/A82M.
In highly corrosive environments or when directed by the Contracting

Officer, reinforcing steel shall conform to ASTM A767/A767M, ASTM A775/A775M,
ASTM A1035/A1035M or ASTM A934/A934M as appropriate. If Grade 40 bars are
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unavailable the Contractor may substitute Grade 50 or Grade 60 bars of the
same size and spacing as indicated for Grade 40 bars when authorized.

Submit certified copies of mill reports attesting that the reinforcing
steel furnished contains no less than 25 percent recycled scrap steel and
meets the requirements specified herein, prior to the installation of
reinforcing steel.

2.3.1 Epoxy-Coated Bars

Epoxy-coated steel bars shall comply with the requirements of

ASTM A775/A775M, including written certifications for coating material and
coated bars, sample of coating material, and 1.5 pounds of patching
material.

2.4 WELDED WIRE FABRIC

Welded wire fabric shall conform to ASTM A497/A497M. When directed by the
Contracting Officer for special applications, welded wire fabric shall
conform to ASTM A884/A884M. For wire with a specified yield strength (fy)
exceeding 60,000 psi, fy shall be the stress corresponding to a strain of
0.35 percent.

2.5 WIRE TIES

Wire ties shall be 16 gauge or heavier black annealed steel wire. Ties for
epoxy-coated bars shall be vinyl-coated or epoxy-coated. Ties for
zinc-coated bars shall be zinc-coated.

2.6 SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in
accordance with CRSI 10MSP and shall be steel or precast concrete blocks.
Precast concrete blocks shall have wire ties and shall be not less than 4
inches square when supporting reinforcement on ground. Precast concrete
block shall have compressive strength equal to that of the surrounding
concrete. Where concrete formed surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
concrete surface shall be galvanized, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
same color and texture as the finish surface. For slabs on grade, supports
shall be precast concrete blocks, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
plastic.

Bar supports shall comply with the requirements of ACI SP-66. Supports for
bars in concrete with formed surfaces exposed to view or to be painted
shall be plastic-coated wire, stainless steel or precast concrete

supports. Precast concrete supports shall be wedged-shaped, not larger
than 3-1/2 by 3-1/2 inches, of thickness equal to that indicated for
concrete cover and have an embedded hooked tie-wire for anchorage. Bar
supports used in precast concrete with formed surfaces exposed to view
shall be the same quality, texture and color as the finish surfaces.

2.7 SYNTHETIC FIBER REINFORCEMENT

Synthetic fiber shall be polypropylene with a denier less than 100 and a
nominal fiber length of 2 inches.
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.8 TESTS, INSPECTIONS, AND VERIFICATIONS

Perform material tests, specified and required by applicable standards, by
an approved laboratory and certified to demonstrate that the materials are
in conformance with the specifications. Tests, inspections, and
verifications shall be performed and certified at the Contractor's
expense. Submit certified tests reports of reinforcement steel showing
that the steel complies with the applicable specifications for each steel
shipment and identified with specific lots prior to placement. Submit
three copies of the heat analyses for each lot of steel furnished
certifying that the steel conforms to the heat analyses.

.8.1 Reinforcement Steel Tests

Mechanical testing of steel shall be in accordance with ASTM A370 except as
otherwise specified or required by the material specifications. Tension
tests shall be performed on full cross-section specimens using a gage
length that spans the extremities of specimens with welds or sleeves
included. Chemical analyses of steel heats shall show the percentages of
carbon, phosphorous, manganese, sulphur and silicon present in the steel.

.8.2 Radiographic Examination of Welds

Radiographic examination of welds shall be in accordance with ASTM E94 and
shall be performed and evaluated by an approved testing agency adequately
equipped to perform such services. Radiographs of welds and evaluations of
the radiographs submitted for approval shall become the property of the
Government.

PART 3 EXECUTION

3

.1 REINFORCEMENT

Reinforcement steel and accessories shall be fabricated and placed as
specified and shown and approved shop drawings. Fabrication and placement
details of steel and accessories not specified or shown shall be in
accordance with ACI SP-66 and ACI 318. Reinforcement shall be cold bent
unless otherwise authorized. Bending may be accomplished in the field or
at the mill. Zinc-Coated and epoxy-coated bars shall be mill-bent prior to
coating. All steel shall be bent cold unless authorized. Bars shall not

be bent after embedment in concrete. Safety caps shall be placed on all
exposed ends of vertical concrete reinforcement bars that pose a danger to
life safety. Wire tie ends shall face away from the forms. Submit detail

drawings showing reinforcing steel placement, schedules, sizes, grades, and
splicing and bending details. Drawings shall show support details
including types, sizes and spacing.

1.1 Placement

Reinforcement shall be free from loose rust and scale, dirt, oil, or other
deleterious coating that could reduce bond with the concrete.

Reinforcement shall be placed in accordance with ACI 318 at locations shown
plus or minus one bar diameter. Reinforcement shall not be continuous
through expansion joints and shall be as indicated through construction or
contraction joints. Concrete coverage shall be as indicated or as required
by ACI 318. If bars are moved more than one bar diameter to avoid
interference with other reinforcement, conduits or embedded items, the
resulting arrangement of bars, including additional bars required to meet
structural requirements, shall be approved before concrete is placed.
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3

1.2 Splicing

Splices of reinforcement shall conform to ACI 318 and shall be made only as
required or indicated. Splicing shall be by lapping or by mechanical or
welded butt connection; except that lap splices shall not be used for bars
larger than No. 11 unless otherwise indicated. Welding shall conform to
AWS D1.4/D1.4M. Welded butt splices shall be full penetration butt welds.
Lapped bars shall be placed in contact and securely tied or spaced
transversely apart to permit the embedment of the entire surface of each
bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required length of lap or 6 inches. Mechanical butt splices
shall be in accordance with the recommendation of the manufacturer of the
mechanical splicing device. Butt splices shall develop 125 percent of the
specified minimum yield tensile strength of the spliced bars or of the
smaller bar in transition splices. Bars shall be flame dried before butt
splicing. Adequate jigs and clamps or other devices shall be provided to
support, align, and hold the longitudinal centerline of the bars to be butt
spliced in a straight line.

.1.3 Placing Tolerances

.1.3.1 Spacing

The spacing between adjacent bars and the distance between layers of bars
may not vary from the indicated position by more than one bar diameter nor
more than 1 inch.

.1.3.2 Concrete Cover

The minimum concrete cover of main reinforcement steel bars shall be as
shown. The allowable variation for minimum cover shall be as follows:

MINIMUM COVER (inch) VARIATION (inch)
6 plus 1/2
4 plus 3/8
3 plus 3/8
2 plus 1/4
1-1/2 plus 1/4
1 plus 1/8
3/4 plus 1/8

3

.1.4 Splicing

Splices in steel bars shall be made only as required. Bars may be spliced
at alternate or additional locations at no additional cost to the
Government subject to approval.
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3.1.4.1 Lap Splices

Lap splices shall be used only for bars smaller than size 14 and welded
wire fabric. Lapped bars may be placed in contact and securely tied or
spaced transversely apart to permit the embedment of the entire surface of
each bar in concrete. Lapped bars shall not be spaced farther apart than
1/5 the required length of lap or 6 inches.

3.1.4.2 Butt-Splices

Use butt-splices only for splicing size 14 and 18 bars and for splicing #11
bars to larger bars except where otherwise shown or authorized. Make
butt-splices by a method which develops splices suitable for tension,
compression and stress reversal applications. Welded butt-splices shall be
full penetration butt welds. Butt-splices shall develop 90 percent of the
specified minimum ultimate tensile strength of the smallest bar of each
splice. Bars shall be cleaned of all oil, grease, dirt, rust, scale and
other foreign substances and shall be flame dried before splicing.

Adequate jigs and clamps or other devices shall be provided to support,
align and hold the longitudinal centerline of the bars to be butt-spliced
in a straight line. Submit proposed procedure for butt-splicing steel bars
prior to making the test butt-splices for qualification of the procedure.
Properties and analyses of steel bars and splicing materials shall be

included in the submitted procedure. Physical properties of splicing
sleeves shall include length, inside and outsgside diameters, and inside
surface details.. Butt-splices shall be as follows:

a. Thermit Welded Butt Splices - Bars to be thermit welded shall be
restricted to steel shown by heat analysis to have a sulfur content not
exceeding 0.05 percent. The ends of bars to be thermit welded shall be
cut square and smooth. Flame cutting will be permitted provided
grinding is employed to remove the resulting scale and to square and
smooth the cut ends to a condition equivalent to a saw cut. No
shearing will be permitted. Bars shall be cleaned and flame dried
before splicing. The joint shall be properly aligned in the mold with
a gap opening in accordance with the manufacturer's recommendations.
Charging and firing shall conform to the manufacturer's
recommendations. The end of bars and the welded mold shall be
preheated before welding to a temperature of not less than 100 degrees F
and the mold shall be left in place for at least 15 minutes after
ignition. Risers shall be broken or burned off after removing the
mold. Tension splices shall be staggered longitudinally a minimum of 5
feet so that no more than half of the bars are spliced at any one
section or as otherwise indicated.

b. Mechanical Butt-Splices - Mechanical butt-splices shall be an
approved exothermic, threaded coupling, swaged sleeve or other positive
connecting type. Bars to be spliced by a mechanical butt-splicing
process may be sawed, sheared or flame cut provided the ends of sheared
bars are reshaped after shearing and all slag is removed from the ends
of flame cut bars by chipping and wire brushing prior to splicing.
Surfaces to be enclosed within a splice sleeve or coupling shall be
cleaned by wire brushing or other approved method prior to splicing.
Splices shall be made using manufacturer's standard jigs, clamps,
ignition devices and other required accessories. In addition to the
strength requirements specified paragraph BUTT-SPLICES the additional
deformation of number 14 and smaller bars due to slippage or other
movement within the splice sleeve shall not exceed 0.015 inches (unit
strain 0.0015 inches/inch) beyond the elongation of an unspliced bar
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based upon a 10 inch gage length spanning the extremities of the sleeve
at a stress of 30,000 psi. The additional deformation of number 18
bars shall not exceed 0.03 inches (unit strain 0.003 inches/inch)
beyond the elongation of an unspliced bar based upon a 10 inch gage
length spanning the extremities of the sleeve at a stress of 30,000 psi.
The amount of the additional deformation shall be determined from the
stress-strain curves of the unspliced and spliced bars tested as
required paragraph QUALIFICATION OF BUTT-SPLICING PROCEDURE for
qualification of the butt-splicing procedure. Tension splices of number
14 or smaller bar shall be staggered longitudinally a minimum of 5 feet
or as otherwise indicated so that no more than half of the bars are
spliced at any one section. Tension splices of number 18 bars shall be
staggered longitudinally a minimum of 5 feet so that no more than 1/3
of the bars are spliced at any one section.

3.2 WELDED-WIRE FABRIC PLACEMENT

Welded-wire fabric shall be placed in slabs as indicated. Fabric placed in
slabs on grade shall be continuous between expansion, construction, and
contraction joints. Fabric placement at joints shall be as indicated.

Lap splices shall be made in such a way that the overlapped area equals the
distance between the outermost crosswires plus 2 inches. Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 4 feet.

Fabric shall be positioned by the use of supports.

3.3 DOWEL INSTALLATION
Dowels shall be installed in slabs on grade at locations indicated and at
right angles to joint being doweled. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete
placement. Dowels shall be rigidly supported during concrete placement.
One end of dowels shall be coated with a bond breaker.

3.4 SYNTHETIC FIBER REINFORCED CONCRETE
Fiber reinforcement shall be added to the concrete mix in accordance with
the applicable sections of ASTM C1116/C1116M and the recommendations of the
manufacturer, and in an amount of 0.1 percent by volume.

3.5 SPECIAL INSPECTION AND TESTING FOR SEISMIC-RESISTING SYSTEMS

Special inspections and testing for seismic-resisting systems and
components shall be done in accordance with UFC 3-310-04.

3.6 FIELD TESTS AND INSPECTIONS

3.6.1 Identification of Splices
Establish and maintain an approved method of identification of all field
butt-splices which will indicate the splicer and the number assigned each
splice made by the splicer.

3.6.2 Examining, Testing, and Correcting

Perform the following during the butt-splicing operations as specified and
as directed:

a. Visual Examination - All welded splices shall be visually examined
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for the presence of cracks, undercuts, inadequate size and other
visible defects. Respliced connections resulting from correction of
visual defects may be radiographically examined at the option of the
Contracting Officer as specified in paragraph SUPPLEMENTAL

EXAMINATION. Exothermic mechanical butt-splices shall be visually
examined to determine if the filler metal is clearly visible at the tap
holes and completely fills the sleeves at both ends except for spaces
of not more than 3/8 inch occupied by packing.

b. Tension Tests - Tensions tests to 90 percent of the minimum
specified ultimate tensile strength of the spliced bars or to
destruction shall be performed on one test specimen made in the field
for every 25 splices made. Test specimens shall be made by the
splicers engaged in the work, using the approved splicing procedure and
the same size bars placed in the same relative position, and under the
same conditions as those in the groups represented by the specimens.
Stress-strain curves shall be furnished for each butt-splice tested.

c. Radiographic Examination - Not less than one of each 25 welded
splices selected at random by the Contracting Officer shall be examined
radiographically and evaluated for defects. The greatest dimension of
any porosity (gas pocket or similar void) or fusion-type defect (slag
inclusion, incomplete fusion or similar generally elongated defect in
weld fusion) shall not exceed 1/4 inch. The minimum clearance between
edges of porosity or fusion-type defects shall not be less than 1 inch.

d. Correction of Deficiencies - No splice shall be embedded in
concrete until satisfactory results of visual examination and the
required tests or examinations have been obtained. All splices having
visible defects or represented by test specimens which do not satisfy
the tests or examinations shall be removed. If any of the tension test
specimens fail to meet the strength requirements or deformation
limitations two production splices from the same lot represented by the
test specimens which failed shall be cut out and tension tested. If
both of the retests pass the strength requirements and deformation
limitations all of the splices in the lot will be accepted. If one or
both of the retests fail to meet the strength requirements or
deformation limitations all of the splices in the lot will be

rejected. All costs of removal, testing and resplicing of the
additional production splices shall be borne by the Contractor. The
bars of rejected splices shall be cut off outside the splice zone of
weld metal, filler metal contact, coupling or sleeve. The cut ends
shall be finished as specified and the joints shall be respliced and
reinspected at no additional cost.

e. Supplemental Examination - The Contracting Officer may require
additional or supplemental radiographic examination and/or tension test
of any completed splice. For costs of such examinations and tests see
paragraph UNIT PRICES.

-- End of Section --
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3.3.11.1 Special Requirements for Reduced Time Period
3.4 WATERSTOP SPLICES
3.5 FORMED SURFACES
3.5.1 Preparation of Form Surfaces
3.5.2 Tolerances
3.5.3 As-Cast Form
3.6 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS
3.6.1 General
3.6.2 Vapor Retarder and Vapor Barrier
3.6.3 Reinforcement Supports
3.6.4 Epoxy Coated Reinforcing
3.6.4.1 Epoxy Coated Reinforcing Steel Placement and Coating Repair
3.6.5 Splicing
3.6.6 Future Bonding
3.6.7 Cover
3.6.8 Setting Miscellaneous Material
3.6.9 Construction Joints
3.6.10 Expansion Joints and Contraction Joints
3.6.11 Fabrication
3.6.12 Placing Reinforcement
3.6.13 Spacing of Reinforcing Bars
3.6.14 Concrete Protection for Reinforcement
3.6.15 Welding
3.7 BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE
3.7.1 Measuring
3.7.2 Mixing
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3.7.3 Transporting
3.8 PLACING CONCRETE
3.8.1 General Placing Requirements
3.8.2 Footing Placement
3.8.3 Vibration
3.8.4 Pumping
3.8.4.1 Pumping Lightweight Concrete
3.8.5 Cold Weather
3.8.6 Hot Weather
3.8.7 Follow-up
3.8.8 Placing Concrete in Forms
3.8.9 Placing Concrete Slabs
3.8.10 Bonding
3.9 SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PAVEMENT FINISHES
3.9.1 Defects
3.9.2 Not Against Forms (Top of Walls)
3.9.3 Formed Surfaces
3.9.3.1 Tolerances
3.9.3.2 As-Cast Rough Form
3.9.3.3 Standard Smooth Finish
3.9.4 Surface Finish Samples
3.9.5 Grout Finish
3.10 FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION
3.10.1 Finish
3.10.1.1 Scratched
3.10.1.2 Floated
3.10.1.3 Concrete Containing Silica Fume
3.10.1.4 Steel Troweled
3.10.1.5 Nonslip Finish
3.10.1.6 Broomed
3.10.1.7 Pavement
3.10.1.8 Concrete Toppings Placement
3.10.1.9 Chemical-Hardener Treatment
3.10.1.10 Colored Wear-Resistant Finish
3.10.1.11 Heavy-Duty Wear-Resistant Finish
3.10.2 Concrete Walks
3.10.3 Pits and Trenches
3.10.4 Curbs and Gutters
3.11 CURING AND PROTECTION
3.11.1 General
3.11.2 Moist Curing
3.11.2.1 Ponding or Immersion
3.11.2.2 Fog Spraying or Sprinkling
3.11.2.3 Pervious Sheeting
3.11.2.4 Impervious Sheeting
3.11.3 Liquid Membrane-Forming Curing Compound
3.11.3.1 Application
3.11.3.2 Protection of Treated Surfaces
.11.4 Liquid Chemical Sealer-Hardener

.11.5 Requirements for Type III, High-Early-Strength Portland Cement
11.6 Curing Periods
.11.7 Curing Methods
.11.8 Curing Formed Surfaces
.9 Curing Unformed Surfaces
.11.10 Temperature of Concrete During Curing

.11.11 Protection from Mechanical Injury
.11.12 Protection After Curing

2 FIELD QUALITY CONTROL

L1201 Sampling
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.2 Testing

.12.2.1 Slump Tests

.12.2.2 Temperature Tests

.12.2.3 Compressive Strength Tests

.12.2.4 Air Content

.12.2.5 Unit Weight of Structural Lightweight Concrete
.12.2.6 Strength of Concrete Structure

.12.2.7 Testing Concrete Structure for Strength

WASTE MANAGEMENT

.1 Mixing Equipment

.2 Hardened, Cured Waste Concrete

.3 Reinforcing Steel

.4 Other Waste

JOINTS

1 Construction Joints

2 Waterstops

3 Isolation Joints in Slabs on Ground
4 Control Joints in Slabs on Ground

5 Sealing Jointsg in Slabs on Ground

INSTALLATION OF ANCHORAGE DEVICES

1 General

2 Placing Anchorage Devices

CONCRETE CONVEYING

1 Transfer of Concrete At Project Site

.2 Mechanical Equipment for Conveying Concrete

CONCRETE FLOOR TOPPING
1 Standard Floor Topping
2 Heavy-Duty Floor Topping

-- End of Section Table of Contents --
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SECTION 03 30 00

CAST-IN-PLACE CONCRETE
11/11

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 182 (2005; R 2009) Standard Specification for
Burlap Cloth Made from Jute or Kenaf and
Cotton Mats
AASHTO M 322M/M 322 (2010) Standard Specification for

Rail-Steel and Axle-Steel Deformed Bars
for Concrete Reinforcement

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI/MCP-1 (2011) Manual of Concrete Practice Part 1
ACI/MCP-2 (2011) Manual of Concrete Practice Part 2
ACI/MCP-3 (2011) Manual of Concrete Practice Part 3
ACI/MCP-4 (2011) Manual of Concrete Practice Part 4

AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA A135.4 (1995; R 2004) Basic Hardboard
AMERICAN WELDING SOCIETY (AWS)

AWS D1.4/D1.4M (2011) Structural Welding Code -
Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

ASTM A185/A185M (2007) Standard Specification for Steel
Welded Wire Reinforcement, Plain, for
Concrete

ASTM A496/A496M (2007) Standard Specification for Steel

Wire, Deformed, for Concrete Reinforcement

ASTM A497/A497M (2007) Standard Specification for Steel
Welded Wire Reinforcement, Deformed, for
Concrete

ASTM A53/A53M (2010) Standard Specification for Pipe,
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Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

ASTM A615/A615M (2009b) Standard Specification for
Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

ASTM A706/A706M (2009b) Standard Specification for
Low-Alloy Steel Deformed and Plain Bars
for Concrete Reinforcement

ASTM A767/A767M (2009) Standard Specification for
Zinc-Coated (Galvanized) Steel Bars for
Concrete Reinforcement

ASTM A775/A775M (2007b) Standard Specification for
Epoxy-Coated Steel Reinforcing Bars

ASTM A82/A82M (2007) Standard Specification for Steel
Wire, Plain, for Concrete Reinforcement

ASTM A934/A934M (2007) Standard Specification for
Epoxy-Coated Prefabricated Steel
Reinforcing Bars

ASTM A996/A996M (2009b) Standard Specification for
Rail-Steel and Axle-Steel Deformed Bars
for Concrete Reinforcement

ASTM C1017/C1017M (2007) Standard Specification for Chemical
Admixtures for Use in Producing Flowing
Concrete

ASTM C1107/C1107M (2011) Standard Specification for Packaged

Dry, Hydraulic-Cement Grout (Nonshrink)

ASTM C1116/C1116M (2010a) Standard Specification for
Fiber-Reinforced Concrete

ASTM C1240 (2011) Standard Specification for Silica
Fume Used in Cementitious Mixtures

ASTM C1260 (2007) Standard Test Method for Potential
Alkali Reactivity of Aggregates
(Mortar-Bar Method)

ASTM C143/Cl43M (2010a) Standard Test Method for Slump of
Hydraulic-Cement Concrete

ASTM C150/C150M (2011) Standard Specification for Portland
Cement
ASTM C156 (2011) Standard Test Method for Water

Retention by Concrete Curing Materials

ASTM C1567 (2011) Standard Test Method for Potential
Alkali-Silica Reactivity of Combinations
of Cementitious Materials and Aggregate
(Accelerated Mortar-Bar Method)
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

Cl71

C172/C172M

C173/C173M

C192/C192M

C231/C231M

C233/C233M

C260/C260M

C295/C295M

C309

C31/C31M

C311

C33/C33M

C39/C39M

C42/C42M

C494/C494M

C567

C595/C595M

WATERLIN

(2007) Standard Specification for Sheet
Materials for Curing Concrete

(2010) Standard Practice for Sampling
Freshly Mixed Concrete

(2010b) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Volumetric Method

(2007) Standard Practice for Making and
Curing Concrete Test Specimens in the
Laboratory

(2010) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

(2011) Standard Test Method for
Air-Entraining Admixtures for Concrete

(2010a) Standard Specification for
Air-Entraining Admixtures for Concrete

(2011) Petrographic Examination of
Aggregates for Concrete

(2011) Standard Specification for Liquid
Membrane-Forming Compounds for Curing
Concrete

(2010) Standard Practice for Making and
Curing Concrete Test Specimens in the Field

(2011a) Sampling and Testing Fly Ash or
Natural Pozzolans for Use as a Mineral
Admixture in Portland-Cement Concrete

(2011a) Standard Specification for
Concrete Aggregates

(2011) Standard Test Method for
Compressive Strength of Cylindrical
Concrete Specimens

(2011) Standard Test Method for Obtaining
and Testing Drilled Cores and Sawed Beams
of Concrete

(2011) Standard Specification for Chemical
Admixtures for Concrete

(2005a) Determining Density of Structural
Lightweight Concrete

(2011) Standard Specification for Blended
Hydraulic Cements
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ASTM C618 (2008a) Standard Specification for Coal
Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete

ASTM C881/C881M (2010) Standard Specification for
Epoxy-Resin-Base Bonding Systems for
Concrete

ASTM C920 (2011) Standard Specification for

Elastomeric Joint Sealants

ASTM (C932 (2006) Standard Specification for
Surface-Applied Bonding Compounds for
Exterior Plastering

ASTM C94/C94M (2011b) Standard Specification for
Ready-Mixed Concrete

ASTM C989 (2010) Standard Specification for Slag
Cement for Use in Concrete and Mortars

ASTM D1557 (2009) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN-m/m3)

ASTM D1751 (2004; R 2008) Standard Specification for
Preformed Expansion Joint Filler for
Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

ASTM D1752 (2004a; R 2008) Standard Specification for
Preformed Sponge Rubber Cork and Recycled
PVC Expansion

ASTM D5759 (1995; R 2005) Characterization of Coal
Fly Ash and Clean Coal Combustion Fly Ash
for Potential Uses

ASTM D6690 (2007) Standard Specification for Joint
and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

ASTM D7116 (2005) Standard Specification for Joint
Sealants, Hot Applied, Jet Fuel Resistant
Types, for Portland Cement Concrete
Pavement

ASTM E1745 (2011) Standard Specification for Water
Vapor Retarders Used in Contact with Soil
or Granular Fill under Concrete Slabs

ASTM E329 (2011b) Standard Specification for
Agencies Engaged in the Testing and/or
Inspection of Materials Used in
Construction
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CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI 10MSP (2009; 28th Ed) Manual of Standard Practice
FOREST STEWARDSHIP COUNCIL (FSC)

FSC STD 01 001 (2000) Principles and Criteria for Forest
Stewardship

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NIST PS 1 (2009) DOC Voluntary Product Standard PS
1-07, Structural Plywood

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 572 (1974) Corps of Engineers Specifications
for Polyvinylchloride Waterstops

U.S. DEPARTMENT OF COMMERCE (DOC)

DOC/NIST PS1 (1995) Construction and Industrial Plywood
with Typical APA Trademarks

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS SS-S-200 (Rev E; Am 1; Notice 1) Sealant, Joint,
Two-Component, Jet-Blast-Resistant,
Cold-Applied, for Portland Cement Concrete
Pavement

U.S. GREEN BUILDING COUNCIL (USGBC)

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

1.2 DEFINITIONS

a. "Cementitious material" as used herein must include all portland
cement, pozzolan, fly ash, ground granulated blast-furnace slag, and
silica fume.

b. "Exposed to public view" means situated so that it can be seen from eye
level from a public location after completion of the building. A
public location is accessible to persons not responsible for operation
or maintenance of the building.

c. "Chemical admixtures" are materials in the form of powder or fluids
that are added to the concrete to give it certain characteristics not
obtainable with plain concrete mixes.

d. "Workability (or consistence)" is the ability of a fresh (plastic)
concrete mix to fill the form/mould properly with the desired work
(vibration) and without reducing the concrete's quality. Workability
depends on water content, chemical admixtures, aggregate (shape and
size distribution), cementitious content and age (level of hydration).
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1.

3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00.98 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fabrication Drawings for concrete formwork must be submitted by
the Contractor in accordance with paragraph entitled, "Shop
Drawings," of this section, to include the following:

Formwork

Floor Forms

Ceiling Forms
Special Construction

Reinforcing steel; G

Reproductions of contract drawings are unacceptable.

Provide erection drawings for concrete Formwork that show
placement of reinforcement and accessories, with reference to the
contract drawings.

SD-03 Product Data

Materials for curing concrete
Joint sealants; (LEED)

Submit manufacturer's product data, indicating VOC content.
Manufacturer's catalog data for the following items must include
printed instructions for admixtures, bonding agents, epoxy-resin
adhesive binders, waterstops, and liquid chemical floor hardeners.

Joint filler; (LEED)

Plastic Forms

Carton Forms

Recycled Aggregate Materials; (LEED)
Cement; (LEED)

Portland Cement

Ready-Mix Concrete

Vapor retarder and Vapor barrier
Bonding Materials

Floor Finish Materials

Concrete Curing Materials
Reinforcement; (LEED)
Reinforcement Materials

Liquid Chemical Floor Hardener

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.

Vapor retarder and Vapor barrier
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Epoxy bonding compound
Synthetic reinforcing fibers
Waterstops

Wood Forms

Local/Regional Materials; (LEED)

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

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
included in project.

SD-04 Samples
Slab finish sample
Submit the following samples:
Three samples of each type waterstop, 1/2 inch long.

Dumbbell Type
Rubber
Polyvinylchloride (PVC)

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, silica fume, ground slag polypropylene
fibers, and admixtures; and applicable reference specifications.
Provide mix proportion data using at least three different
water-cement ratios for each type of mixture, which 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. Provide only
materials that have been proven by trial mix studies to meet the
requirements of this specification, unless otherwise approved in
writing by the Contracting Officer. Indicate clearly in the
submittal where each mix design is used when more than one mix
design is submitted. Submit additional data regarding concrete
aggregates i1f the source of aggregate changes. Submit copies of
the fly ash, silica fume, polypropylene fibers and pozzolan test
results, in addition. The approval of fly ash, silica fume, and
pozzolan , and polypropylene fibers test results must be within 6
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months of submittal date. Obtain acknowledgement of receipt prior
to concrete placement.

Calculations
SD-06 Test Reports
Concrete mix design; G
Fly ash
Pozzolan
Ground granulated blast-furnace slag
Aggregates
Fiber-reinforced concrete
Tolerance report
Compressive strength tests

Unit weight of structural lightweight concrete

Air Content
Slump
Air Entrainment
SD-07 Certificates
Curing concrete elements
Pumping concrete
Silica fume manufacturer's representative
Finishing plan
Form removal schedule
Biodegradable Form Release Agent

VOC Content for form release agents, curing compounds, and
concrete penetrating sealers

Material Safety Data Sheets

Forest Stewardship Council (FSC) Certification
SD-08 Manufacturer's Instructions

Fly ash

Ground granulated blast-furnace slag
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1.

Welding Procedures must be in accordance with AWS D1.4/D1.4M.

Submit mill certificates for Steel Bar according to the
paragraph entitled, "Fabrication," of this section.

Provide certificates for concrete that are in accordance with
the paragraph entitled, "Classification and Quality of Concrete,"
of this section. Provide certificates that contain project name
and number, date, name of Contractor, name of concrete testing
service, source of concrete aggregates, material manufacturer,
brand name of manufactured materials, material name, values as
specified for each material, and test results. Provide
certificates for Welder Qualifications that are in accordance with
the paragraph entitled, "Qualifications for Welding Work," of this
section.

Welding Procedures
SD-11 Closeout Submittals
4 MODIFICATION OF REFERENCES
Accomplish work in accordance with ACI publications except as modified
herein. Consider the advisory or recommended provisions to be mandatory.

Interpret reference to the "Building Official," the "Structural Engineer,"
and the "Architect/Engineer" to mean the Contracting Officer.

.5 DELIVERY, STORAGE, AND HANDLING

Do not deliver concrete until vapor retarder, vapor barrier, forms,
reinforcement, embedded items, and chamfer strips are in place and ready
for concrete placement. ACI/MCP-2 for job site storage of materials.
Protect materials from contaminants such as grease, o0il, and dirt. Ensure
materials can be accurately identified after bundles are broken and tags
removed. Do not store concrete curing compounds or sealers with materials
that have a high capacity to adsorb volatile organic compound (VOC)

emissions. Do not store concrete curing compounds or sealers in occupied
spaces.
.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.

.5.1.1 Epoxy Coated Reinforcing Steel

Record coating lot on each shipping notice and carefully identify and
re-tag bar bundles from bending plant. Provide systems for handling coated
bars which have padded contact areas, nylon slings, etc., all free of dirt
and grit. Lift bundled coated bars with strong back, multiple supports, or
platform bridge to prevent sagging and abrasion. Pad bundling bands where
in contact with bars. Do not drop or drag bars or bundles. Store coated
bars both in shop and in field, aboveground, on wooden or padded cribbing.
Space the dunnage close enough to prevent excessive sags. Stack large
quantities of straight bars with adequate protective blocking between
layers. Schedule deliveries of epoxy coated bars to the job site to avoid
the need for long term storage. Protect from direct sunlight and weather.
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Cover bars to be stored longer than 12 hours at the job site with opaque
polyethylene sheeting or other suitable equivalent protective material.

1.6 QUALITY ASSURANCE

1.6.1 Design Data

l1.6.1.1 Formwork Calculations
ACI/MCP-4. Include design calculations indicating arrangement of forms,
sizes and grades of supports (lumber), panels, and related components.
Furnish drawings and calculations of shoring and re-shoring methods
proposed for floor and roof slabs, spandrel beams, and other horizontal
concrete members.

1.6.2 Drawings

1.6.2.1 Shop Drawings
Fabrication Drawings for concrete formwork for Reinforcement Materials,
Column Forms, Wall Forms, Floor Forms, Ceiling Forms and for
Special Construction must indicate concrete pressure calculations with both
live and dead loads, along with material types. Provide all design
calculations in accordance with ACI/MCP-2 and ACI/MCP-3.

1.6.2.2 Formwork
Drawings showing details of formwork including, but not limited to; joints,
supports, studding and shoring, and sequence of form and shoring removal.
Reproductions of contract drawings are unacceptable.
Design, fabricate, erect, support, brace, and maintain formwork so that it
is capable of supporting without failure all vertical and lateral loads
that may reasonably be anticipated to be applied to the formwork.

1.6.2.3 Reinforcing Steel
ACI/MCP-4. Indicate bending diagrams, assembly diagrams, splicing and laps
of bars, shapes, dimensions, and details of bar reinforcing, accessories,
and concrete cover. Do not scale dimensions from structural drawings to
determine lengths of reinforcing bars.

1.6.3 Control Submittals

1.6.3.1 Curing Concrete Elements
Submit proposed materials and methods for curing concrete elements.

1.6.3.2 Pumping Concrete
Submit proposed materials and methods for pumping concrete. Submittal must
include mix designs, pumping equipment including type of pump and size and
material for pipe, and maximum length and height concrete is to be pumped.

1.6.3.3 Silica Fume Manufacturer's Representative
Provide statement that the manufacturer's representative must be present at

mix plant to ensure proper mix, including high range water reducer, and
batching methods during the first 3 days of concrete mix preparation and
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placement. After which the manufacturer's representative must designate a
representative at the concrete producer's plant to ensure the concrete mix
procedures meet the silica fume manufacturer's recommendations.

1.6.3.4 Finishing Plan

Submit proposed material and procedures to be used in obtaining the finish
for the sidewalks, curbing, curb ramps, concrete pavement, and floors.
Include qualification of person to be used for obtaining floor tolerance
measurement, description of measuring equipment to be used, and a sketch
showing lines and locations the measuring equipment will follow.

1.6.3.5 Form Removal Schedule

Submit schedule for form removal indicating element and minimum length of
time for form removal.

1.6.3.6 VOC Content for form release agents, curing compounds, and concrete
penetrating sealers

Submit certification for the form release agent, curing compounds, and
concrete penetrating sealers that indicate the VOC content of each product.

1.6.3.7 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 must be suitable for the job conditions. Include mill test and
all other test for cement, silica fume, aggregates, and admixtures in the
laboratory test reports. Provide maximum nominal aggregate size, gradation
analysis, percentage retained and passing sieve, and a graph of percentage
retained verses sieve size. Submit test reports 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 C618 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 Granulated Blast-Furnace Slag
Submit test results in accordance with ASTM C989 for ground granulated
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 C1260 for potential alkali-silica reactions, ASTM C295/C295M for

petrographic analysis.
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1.6.4.5 Fiber-Reinforced Concrete

Test to determine flexural toughness index I5 in accordance with
ASTM Cl1l116/C1l116M.

1.6.5 Special Finisher Qualifications

For 35 percent or more fly ash content as a percentage of cementitious
materials, finisher must have a minimum of 3 years' experience finishing
high-volume fly ash concrete.

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 84 degrees F and humidity is
between 30 percent and 60 percent.

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipulated above.

1.7.1 Submittals for Environmental Performance

a. Provide data indication the percentage of post-industrial pozzolan (fly
ash, blast furnace slag) cement substitution as a percentage of the
full product composite by weight.

b. Provide data indicating the percentage of post-industrial and
post-consumer recycled content aggregate.

c. Provide product data indicating the percentage of post-consumer recycled
steel content in each type of steel reinforcement as a percentage of
the full product composite by weight.

d. Provide product data stating the location where all products were
manufactured

e. For projects using FSC certified formwork, provide chain-of-custody
documentation for all certified wood products.

f. For projects using reusable formwork, provide data showing how formwork
is reused.

g. Provide MSDS product information data showing that form release agents
meet any environmental performance goals such as using vegetable and
soy based products.

h. Provide MSDS product information data showing that concrete adhesives

meet any environmental performance goals including low emitting, low
volatile organic compound products.
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1.

8 SUSTAINABLE DESIGN REQUIREMENTS
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.

.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.

.9 QUALIFICATIONS FOR CONCRETE TESTING SERVICE

Perform concrete testing by an approved laboratory and inspection service
experienced in sampling and testing concrete. Testing agency must meet the
requirements of ASTM E329.

.10 QUALIFICATIONS FOR WELDING WORK

Welding procedures must be in accordance with AWS D1.4/D1.4M.

Verify that Welder qualifications are in accordance with AWS D1.4/D1.4M or
under an equivalent qualification test approved in advance. Welders are
permitted to do only the type of welding for which each is specifically
qualified.

.11 CONCRETE SAMPLING AND TESTING

Testing by the Contractor must include sampling and testing concrete
materials proposed for use in the work and testing the design mix for each
class of concrete. Perform quality control testing during construction.

Sample and test concrete aggregate materials proposed for use in the work
in accordance with ASTM C33/C33M.

Sample and test portland cement in accordance with ASTM C150/C150M.
Sample and test air-entraining admixtures in accordance with ASTM C233/C233M.

Testing must be performed by a Grade I Testing Technician.

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.

1.1 Wood Forms

Use lumber as follows. Provide lumber that is square edged or
tongue-and-groove boards, free of raised grain, knotholes, or other surface
defects. Provide plywood that complies with DOC/NIST PS1, B-B concrete
form panels or better or AHA Al35.4, hardboard for smooth form lining.
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Submit data verifying that composite wood products contain no urea
formaldehyde resins. Virgin wood used must be FSC-certified.

2.1.1.1 Concrete Form Plywood (Standard Rough)

Provide plywood that conforms to NIST PS 1, B-B, concrete form, not less
than 5/8-inch thick.

2.1.1.2 Overlaid Concrete Form Plywood (Standard Smooth)

Provide plywood that conforms to NIST PS 1, B-B, high density form overlay,
not less than 5/8-inch thick.

2.1.2 Plastic Forms
Plastic lumber as specified. Provide plastic forms that 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. Provide
carton forms that contain a minimum of 5 percent post-consumer recycled
content, or a minimum of 20 percent post-industrial recycled content.

2.1.4 Steel Forms

Provide steel form surfaces that do not contain irregularities, dents, or
sags.

2.2 FORM TIES AND ACCESSORIES

The use of wire alone is prohibited. Provide form ties and accessories
that do not reduce the effective cover of the reinforcement.

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's Option for Material Only
At the option of the Contractor, those applicable material sections of Ohio
DOT RBS for Class C and F strength concrete must govern in lieu of this
specification for concrete. Do not change the selected option during the
course of the work.

2.3.2 Contractor-Furnished Mix Design
ACI/MCP-1, ACI/MCP-2, and ACI/MCP-3 except as otherwise specified.

Indicate the compressive strength (f'c) of the concrete for each portion of
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the structure(s)

and as specified below.

WATERLIN

Location f'c (Min. |ASTM C33/C33M Range of Maximum Air Entr.
28-Day Maximum Slump Water-Cement (percent)
Comp . Nominal (inches) Ratio (by
Strength Aggregate weight)
(psi) (Size No.)
All areas 3000 57 or 67 1-3 0.55 8
Concrete 4000 57 or 67 1-3 0.50 6
exposed to
weather

Maximum slump shown above may be increased 1 inch for methods of
consolidation other than vibration.

when superplasticizers are used.
air-entraining admixture.

percent of the value specified.

Slump may be increased to 8 inches

Proportion concrete mixes for strength at 28 days.

2.3.2.1

Trial design batches, mixture proportioning studies,

Mix Proportions for Normal Weight Concrete

and te

Provide air entrainment using
Provide air entrainment within plus or minus 2

sting

requirements for various classes and types of concrete specified are the

responsibility of the Contractor.

Base mixture proportions on compressive

strength as determined by test specimens fabricated in accordance with

ASTM C192/C192M and tested in accordance with ASTM C39/C39M.

Samples of

all materials used in mixture proportioning studies must be representative
of those proposed for use in the project and must be accompanied by the
manufacturer's or producer's test report indicating compliance with these

specifications.

Base trial mixtures having proportions,

consistencies,

and

air content suitable for the work on methodology described in ACI/MCP-1.

use at least three different water-cement ratios for
which must produce a range of strength encompassing
those required for each class and type of concrete required on the

In the trial mixture,
each type of mixture,

project.

The maximum water-cement ratio required must be based on

equivalent water-cement ratio calculations as determined by the conversion

from the weight ratio of water to cement plus pozzolan,
ground granulated blast-furnace slag by weight equivalency method.
laboratory trial mixture for maximum permitted slump and air content.

silica fume,

and

Design

Each

combination of material proposed for use must have separate trial mixture,
except for accelerator or retarder use can be provided without separate

trial mixture.
For each water-cement ratio,

Report the temperature of concrete in each trial batch.
at least three test cylinders for each test

age must be made and cured in accordance with ASTM C192/C192M and tested in

accordance with ASTM C39/C39M for 7 and 28 days.

From these results,

plot

a curve showing the relationship between water-cement ratio and strength

for each set of trial mix studies.
relationship between 7 and 28 day strengths.

2.3.2.2

In addition, plot a curve showing the

Required Average Strength of Mix Design

The selected mixture must produce an average compressive strength exceeding

the specified strength by the amount indicated in ACI/MCP-2.
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concrete production facility has a record of at least 15 consecutive tests,
the standard deviation must be calculated and the required average
compressive strength must be determined in accordance with ACI/MCP-2. When
a concrete production facility does not have a suitable record of tests to
establish a standard deviation, the required average strength must follow
ACI/MCP-2 requirements.

2.3.3 Ready-Mix Concrete
Provide concrete that meets the requirements of ASTM C94/C94M.
Ready-mixed concrete manufacturer must provide duplicate delivery tickets
with each load of concrete delivered. Provide delivery tickets with the
following information in addition to that required by ASTM C94/C94M:
Type and brand cement
Cement content in 95-pound bags per cubic yard of concrete
Maximum size of aggregate
Amount and brand name of admixtures
Total water content expressed by water/cement ratio
2.3.4 Concrete Curing Materials

2.3.4.1 Absorptive Cover

Provide burlap, cotton mats, and other absorbent materials for curing
concrete, as described in ACI 308R.

2.3.4.2 Moisture-Retaining Cover

Provide waterproof paper cover for curing concrete conforming to ASTM C171,
regular or white, or polyethylene sheeting conforming to ASTM Cl171, or
polyethylene-coated burlap consisting of a laminate of burlap and a white
opaque polyethylene film permanently bonded to the burlap; burlap must
conform to ASTM C171, Class 3, and polyethylene film must conform to

ASTM C171. When tested for water retention in accordance with ASTM C156,
weight of water lost 72 hours after application of moisture retaining
covering material must not exceed 0.039 gram per square centimeter of the
mortar specimen surface.

2.3.4.3 Membrane-Forming Curing Compound

Provide liquid type compound conforming to ASTM C309, Type 1, clear, Type
1D with fugitive dye for interior work and Type 2, white, pigmented for
exterior work.

2.4 MATERIALS
2.4.1 Cement

ASTM C150/C150M, Type I or II or ASTM C595/C595M, Type IS blended cement
except as modified herein. Provide blended cement that consists of a
mixture of ASTM C150/C150M, Type II, cement and one of the following
materials: ASTM C618 pozzolan or fly ash, ASTM C989 ground granulated
blast-furnace slag. For portland cement manufactured in a kiln fueled by
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hazardous waste, maintain a record of source for each batch. Supplier must
certify that no hazardous waste is used in the fuel mix or raw materials.
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 C618, Type N, F, or C, except that the maximum allowable loss on
ignition must be 6 percent for Types N and F. Add with cement. Fly ash
content must be a minimum of 15 percent by weight of cementitious material,
provided the fly ash does not reduce the amount of cement in the concrete
mix below the minimum requirements of local building codes. Where the use
of fly ash cannot meet the minimum level, provide the maximum amount of fly
ash permittable that meets the code requirements for cement content.

Report the chemical analysis of the fly ash in accordance with ASTM C311.
Evaluate and classify fly ash in accordance with ASTM D5759.

High contents of supplementary cementitious materials can have some
detrimental effects on the concrete properties, such as slowing excessively
the strength gain rate, and delaying and increasing the difficulty of
finishing. The recommended maximum content (by weight of the total
cementitious material) for these materials are:

1. For GGBF slag: 50 percent

2. For fly ash or natural pozzolan: 40 percent (25 percent in cold
climates)

3. For silica fume: 10 percent
2.4.1.2 Ground Granulated Blast-Furnace Slag

ASTM C989, Grade 100. Slag content must be a minimum of 25 percent by
weight of cementitious material.

2.4.1.3 Silica Fume
ASTM C1240, provide silica fume that is a by-product of gilicon or
ferrosilicon production. Provide percent by weight of the total
cementitious material according to ASTM C1240.

2.4.1.4 Portland Cement

Provide cement that conforms to ASTM C150/C150M, Type I, IA, II, or IIA.
Use one brand and type of cement for formed concrete having exposed-to-view
finished surfaces.

2.4.2 Water

Minimize the amount of water in the mix. The amount of water must not
exceed 45 percent by weight of cementitious materials (cement plus
pozzolans), and in general, improve workability by adjusting the grading
rather than by adding water. Water must be fresh, clean, and potable; free
from injurious amounts of oils, acids, alkalis, salts, organic materials,
or other substances deleterious to concrete.

2.4.3 Aggregates

ASTM C33/C33M, except as modified herein. Furnish aggregates for exposed
concrete surfaces from one source. Provide aggregates that do not contain
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any substance which may be deleteriously reactive with the alkalies in the
cement.

Fine and coarse aggregates must show expansions less than 0.08 percent at
16 days after casting when testing in accordance with ASTM C1260. Should
the test data indicate an expansion of 0.08 percent or greater, reject the
aggregate (s) or perform additional testing using ASTM C1567 using the
Contractor's proposed mix design. In this case, include the mix design low
alkali portland cement and one of the following supplementary cementitious
materials:

1. GGBF slag at a minimum of 40 percent of total cementitious

2. Fly ash or natural pozzolan at a minimum of total cementitious of
a. 30 percent if (Si02 plus Al203 plus Fe203) is 65 percent or more,
b 25 percent 1f (Si02 plus Al203 plus Fe203) is 70 percent or more,
c. 20 percent if (SiO2 plus Al1203 plus Fe203) is 80 percent or more,
d 15 percent if (Si02 plus Al203 plus Fe203) is 90 percent or more.

3. Silica fume at a minimum of 7 percent of total cementitious.

If a combination of these materials is chosen, the minimum amount must be a
linear combination of the minimum amounts above. Include these materials
in sufficient proportion to show less than 0.08 percent expansion at 16
days after casting when tested in accordance with ASTM C1567.

Aggregates must not possess properties or constituents that are known to
have specific unfavorable effects in concrete when tested in accordance
with ASTM C295/C295M.

2.4.3.1 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 concrete recovered stone that meets the
aggregate requirements specified. Submit recycled material request with
the aggregate certification submittals and do not use until approved by the
Contracting Officer.

2.4.4 Nonshrink Grout
ASTM C1107/C1107M.

2.4.5 Admixtures
ASTM C494/C494M: 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.

2.4.5.1 Air-Entraining
ASTM C260/C260M.

2.4.5.2 High Range Water Reducer (HRWR) (Superplasticizers)
ASTM C494/C494M, Type F and Type G (HRWR retarding admixture) and

ASTM C1017/C1017M. Silica fume and HRWR must come from the same
manufacturer.
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2.4.5.3 Pozzolan

Provide fly ash or other pozzolans used as admixtures that conform to
ASTM C618.

2.4.6 Vapor Retarderand Vapor Barrier

ASTM E1745 Class A polyethylene sheeting, minimum 10 mil thickness or
other equivalent material.

2.4.7 Materials for Curing Concrete

Use water-based curing compounds, sealers, and coatings with low (maximum
160 grams/liter, less water and less exempt compounds) VOC content.

Consider the use of water based or vegetable or soy based curing agents in

lieu of petroleum based products. Consider agents that are not toxic and

emit low or no Volatile Organic Compounds (VOC). Consider the use of

admixtures that offer high performance to increase durability of the finish

product but also have low toxicity and are made from bio-based materials

such as soy, and emit low levels of Volatile Organic Compounds (VOC).
2.4.7.1 Impervious Sheeting

ASTM C171; waterproof paper, clear or white polyethylene sheeting, or
polyethylene-coated burlap.

2.4.7.2 Pervious Sheeting
AASHTO M 182.

2.4.7.3 Liquid Membrane-Forming Compound
ASTM C309, white-pigmented, Type 2, Class B.

2.4.8 Liquid Chemical Sealer-Hardener Compound
Provide surface treatments containing certain chemicals, including sodium
silicate and the fluosilicates of magnesium and zinc. Provide compound that
does not reduce the adhesion of resilient flooring, tile, paint, roofing,
waterproofing, or other material applied to concrete.

2.4.9 Expansion/Contraction Joint Filler
ASTM D1751, ASTM D1752, cork or 100 percent post-consumer paper meeting
ASTM D1752 (subparagraphs 5.1 to 5.4). Material must be 1/2 inch thick,
unless otherwise indicated.

2.4.9.1 Preformed Joint Filler Strips

Provide nonextruding and resilient bituminous type filler strips conforming
to ASTM D1751.

2.4.10 Joint Sealants

Use concrete penetrating sealers with a low (maximum 100 grams/liter, less
water and less exempt compounds) VOC content.
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2.4.10.1 Horizontal Surfaces, 3 Percent Slope, Maximum

ASTM D6690 or ASTM C920, Type M, Class 25, Use T. ASTM D7116 for surfaces
subjected to jet fuel.

2.4.10.2 Vertical Surfaces Greater Than 3 Percent Slope
ASTM C920, Type M, Grade NS, Class 25, Use T. FS SS-S-200, no sag.

2.4.10.3 Waterstops
Provide waterstops made of rubber and that conform to ASTM D1752.

2.4.10.4 Joint Sealant Compound
Provide hot-poured, elastic type compound conforming to ASTM D6690.

2.4.11 Epoxy Bonding Compound
ASTM C881/C881M. 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.

2.4.12 Biodegradable Form Release Agent
Provide form release agent that is colorless, biodegradable, and
water-based, with a zero VOC content. A minimum of 85 percent of the
total product must be biobased material. Provide product that does not
bond with, stain, or adversely affect concrete surfaces and does not impair
subsequent treatments of concrete surfaces. Provide form release agent
that does not contain diesel fuel, petroleum-based lubricating oils, waxes,
or kerosene.

2.5 REINFORCEMENT
Galvanize bars, fabrics, connectors, and chairs.

2.5.1 Reinforcing Bars
ACI/MCP-2 unless otherwise specified. Use deformed steel. ASTM A615/A615M
and AASHTO M 322M/M 322 with the bars marked A, S, W, Grade 60; or
ASTM A996/A996M with the bars marked R, Grade 60, or marked A, Grade 60.
Epoxy-coated reinforcing steel bars, ASTM A775/A775M.

2.5.1.1 Galvanized Reinforcing Bars

Provide galvanized reinforcing bars that conform to ASTM A767/A767M, Class
IT with galvanizing before fabrication.

2.5.1.2 Weldable Reinforcing Bars
Provide weldable reinforcing bars that conform to ASTM A706/A706M and

ASTM A615/A615M and Supplement S1, Grade 60, except that the maximum carbon
content must be 0.55 percent.
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2.5.1.3 Epoxy-Coated Reinforcing Bars

Provide epoxy-coated reinforcing bars that conform to ASTM A775/A775M,
Grade 40 or Grade 60.

2.5.2 Mechanical Reinforcing Bar Connectors

ACI/MCP-2. Provide 125 percent minimum yield strength of the reinforcement
bar.

2.5.3 Wire
ASTM A82/A82M or ASTM RA496/A496M.
2.5.3.1 Welded Wire Fabric

ASTM A185/A185M or ASTM A497/A497M. Provide fabric that contains a minimum
of 100 percent recycled content. Provide flat sheets of welded wire fabric
for slabs and toppings.

2.5.3.2 Steel Wire
Wire must conform to ASTM A82/A82M.
2.5.4 Reinforcing Bar Supports

Provide bar ties and supports of coated or non corrodible material. Use
recycled plastic with 100 percent recycled content.

2.5.5 Fiber-Reinforced Concrete

In addition to the requirements specified above, provide fiber reinforced
concrete in accordance with ASTM C1116/Cl1116M Type III, synthetic fiber
reinforced concrete, and as follows. Synthetic reinforcing fibers must be
monofilament polypropylene fibers, with a minimum of 5 percent
post-consumer recycled content, or a minimum of 20 percent post-industrial
recycled content. Provide fibers that have a specific gravity of 0.9, a
minimum tensile strength of 70 ksi, graded per manufacturer, and
specifically manufactured to an optimum gradation for use as concrete
secondary reinforcement. Use a minimum of 1.5 pounds of fibers per cubic
yard of concrete. Add fibers at the batch plant. Provide the services of
a qualified technical representative to instruct the concrete supplier in
proper batching and mixing of materials to be provided.

2.5.6 Chairs and Bolsters: Steel

Minimum 5 percent post-consumer recycled content, or minimum 20 percent
post-industrial recycled content.

2.5.7 Dowels for Load Transfer in Floors
Provide dowels for load transfer in floors of the type, design, weight, and
dimensions indicated. Provide dowel bars that are plain-billet steel

conforming to ASTM A615/A615M, Grade 40. Provide dowel pipe that is steel
conforming to ASTM A53/A53M.
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2.5.8 Supports for Reinforcement
Supports include bolsters, chairs, spacers, and other devices necessary for
proper spacing, supporting, and fastening reinforcing bars and wire fabric

in place.

Provide wire bar type supports conforming to ACI/MCP-3, ACI/MCP-4 and
CRSI 10MSP.

Legs of supports in contact with formwork must be hot-dip galvanized, or
plastic coated after fabrication, or stainless-steel bar supports.

2.6 BONDING MATERIALS

2.6.1 Concrete Bonding Agent
Provide aqueous-phase, film-forming, nonoxidizing, freeze and
thaw-resistant compound agent suitable for brush or spray application
conforming to ASTM C932.

2.6.2 Epoxy-Resin Adhesive Binder

Provide two-component, epoxy-polysulfide polymer type binder with an
amine-type curing-agent conforming to ASTM C881/C881M.

2.7 CLASSIFICATION AND QUALITY OF CONCRETE
2.7.1 Concrete Classes and Usage

Provide concrete classes, compressive strength, requirements for air
entrainment, and usage as follows:

CONCRETE |MIN. REQUIREMENT USAGE
CLASS 28-DAY FOR AIR
COMPRESSIVE ENTRAINMENT
STRENGTH
POUNDS PER
SQ. IN.
3a 3000 Air-entrained For foundation concrete work

exposed to freezing and thawing or
subjected to hydraulic pressure,
such as foundation walls, grade
beams, pits, tunnels. For
exterior concrete slabs, such as
steps, platforms, walks
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CONCRETE |MIN. REQUIREMENT USAGE
CLASS 28-DAY FOR AIR
COMPRESSIVE | ENTRAINMENT
STRENGTH
POUNDS PER
SQ. IN.
3N 3000 Nonair-entrained For foundation concrete work not
exposed to freezing and thawing or
subjected to hydraulic pressure,
such as footings, pile caps,
foundation mats. For interior
slabs on ground to be covered with
resilient flooring
4A 4000 Air-entrained For structural concrete work
exposed to freezing and thawing,
unless otherwise indicated or
specified, such as exterior
columns and spandrels
4N 4000 Nonair-entrained For structural concrete work not
exposed to freezing and thawing
such as interior columns, beams,
supported slabs and other
structural members for interior
slabs on ground subjected to foot
traffic
2.5A 2500 Air-entrained For concrete not reinforced and
not exposed to freezing and thawing
2.5N 2500 Nonair-entrained For concrete not reinforced and
not exposed to freezing and thawing
5A 5000 Air-entrained For structural concrete work as
indicated
5N 5000 Nonair-entrained For structural concrete work as
indicated
2.7.2 Limits for Concrete Proportions

Provide limits for maximum water/cement ratio and minimum cement content
for each concrete class as follows:
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CONCRETE | MAX. MIN. CEMENT FOR 3- TO 4-INCH

CLASS WATER/CEMENT SLUMP, (NO. OF 94-POUND SACKS) PER
RATIO BY WEIGHT CU. YD.

2.5A 0.58 4.75

2.5N 0.62 4.75

3A 0.50 5.25

3N 0.54 5.25

4A 0.46 6.0

4N 0.48 6.0

5A 0.41 6.5

5N 0.44 6.5

* Weight of water to weight of cement in pounds in one cubic

yard of concrete.

2.7.3 Maximum Size of Aggregate

Size of aggregate, designated by the sieve size on which maximum amount of
retained coarse aggregate is 5 to 10 percent by weight, must be as follows:

MAXIMUM SIZE OF ASTM C33/C33M SIZE TYPE OF CONSTRUCTION
AGGREGATE NUMBER
2 inches 357 Nonreinforced footings

and other flat work
having a depth of not
less than 6 inches, and
nonreinforced walls and
other formed sections
having a dimension
between forms of not
less than 10 inches
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1-1/2 inches 467 Monolithic slabs on
ground, concrete fill,
and other flatwork
having a depth of not
less than 5 inches and
a clear distance
between reinforcing
bars of not less than 2
inches

3/4 inch 67 Reinforced walls,
columns, girders,
beams, and other formed
sections having a
dimension between forms
of not less than 6
inches and clear
distance between
reinforcing bars or
reinforcing bar and
face of form of not
less than 1 inch

3/4 inch 67 Monolithic concrete
slabs and other
flatwork having a depth
of not less than 2-1/2
inches and a clear
distance between
reinforcing bars of not
less than 1 inch

1/2 inch 7 Concrete joist
construction, beams,
reinforced walls, and
other formed work
having a clear distance
between reinforcing
bars and face of form
of less than 1 inch

3/8 inch 8 Nonreinforced slabs and
other flatwork having a
depth of less than
2-1/2 inches

Maximum size of aggregate may be that required for most critical type of
construction using that concrete class.
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Specify gradation of aggregates for separate floor topping.

2.7.4  Slump

Provide slump for concrete at time and in location of placement as follows:

TYPE OF CONSTRUCTION SLUMP

Footings, unreinforced walls Not less than 1 inch nor more than 3
inches

Columns, beams, reinforced walls, Not less than 1 inch nor more than 4

monolithic slabs inches

Ramps and other sloping surfaces 0 nor more than 3 inches

2.7.5 Total Air Content

Air content of exposed concrete and interior concrete must be in accordance
with ASTM C260/C260M and/or as follows:

LIMITS OF REQUIREMENT MAXIMUM SIZE OF TOTAL AIR CONTENT BY
CONCRETE FOR AIR AGGREGATE VOLUME

EXPOSURE ENTRAINMENT

Exposed to Air-entrained| 1-1/2 or 2 inches 4 to 6 percent

freezing and
thawing or
subjected to
hydraulic
pressure

3/4 inch 5 to 7 percent

1/2 or 3/8 inch 6 to 8.5 percent

Provide concrete exposed to freezing and thawing or subjected to hydraulic
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pressure that is air-entrained by addition of approved air-entraining
admixture to concrete mix.

PART 3 EXECUTION
3.1 EXAMINATION

Do not begin installation until substrates have been properly constructed;
verify that substrates are plumb and true.

If substrate preparation is the responsibility of another installer, notify
Architect/Engineer of unsatisfactory preparation before processing.

Check field dimensions before beginning installation. If dimensions vary
too much from design dimensions for proper installation, notify
Architect/Engineer and wait for instructions before beginning installation.

3.2 PREPARATION

Determine quantity of concrete needed and minimize the production of excess
concrete. Designate locations or uses for potential excess concrete before
the concrete is poured.

3.2.1 General

Surfaces against which concrete is to be placed must be free of debris,
loose material, standing water, snow, ice, and other deleterious substances
before start of concrete placing.

Remove standing water without washing over freshly deposited concrete.
Divert flow of water through side drains provided for such purpose.

3.2.2 Subgrade Under Foundations and Footings

When subgrade material is semiporous and dry, sprinkle subgrade surface
with water as required to eliminate suction at the time concrete is
deposited. When subgrade material is porous, seal subgrade surface by
covering surface with specified vapor retarder; this may also be used over
semiporous, dry subgrade material instead of water sprinkling.

3.2.3 Subgrade Under Slabs on Ground

Before construction of slabs on ground, have underground work on pipes and
conduits completed and approved.

Previously constructed subgrade or fill must be cleaned of foreign
materials and inspected by the Contractor for adequate compaction and
surface tolerances as specified.

Actual density of top 12 inches of subgrade soil material-in-place must not
be less than the following percentages of maximum density of same soil
material compacted at optimum moisture content in accordance with ASTM D1557.

SOIL MATERIAL PERCENT MAXIMUM
DENSITY
Capillary water barrier 100
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SOIL MATERIAL PERCENT MAXIMUM
DENSITY

Cohesionless soil material 100

Cohesive soil material 95

Finish surface of capillary water barrier under interior slabs on ground
must not show deviation in excess of 1/4 inch when tested with a 10-foot
straightedge parallel with and at right angles to building lines.

Finished surface of subgrade or fill under exterior slabs on ground must
not be more than 0.02-foot above or 0.10-foot below elevation indicated.

Prepare subgrade or fill surface under exterior slabs on ground as
specified for subgrade under foundations and footings.

3.2.4 Formwork

Complete and approve formwork. Remove debris and foreign material from
interior of forms before start of concrete placing.

3.2.5 Edge Forms and Screed Strips for Slabs

Set edge forms or bulkheads and intermediate screed strips for slabs to
obtain indicated elevations and contours in finished slab surface and must
be strong enough to support vibrating bridge screeds or roller pipe screeds
if nature of specified slab finish requires use of such equipment. Align
concrete surface to elevation of screed strips by use of strike-off
templates or approved compacting-type screeds.

3.2.6 Reinforcement and Other Embedded Items

Secure reinforcement, joint materials, and other embedded materials in
position, inspected, and approved before start of concrete placing.

3.3 FORMS

ACI/MCP-2. Provide forms, shoring, and scaffolding for concrete
placement. Set forms mortar-tight and true to line and grade. Chamfer
above grade exposed joints, edges, and external corners of concrete 0.75
inch unless otherwise indicated. Provide formwork with clean-out openings
to permit inspection and removal of debris. Forms submerged in water must
be watertight.

3.3.1 General
Construct forms to conform, within the tolerances specified, to shapes
dimensions, lines, elevations, and positions of cast-in-place concrete
members as indicated. Forms must be supported, braced, and maintained
sufficiently rigid to prevent deformation under load.

3.3.2 Design and Construction of Formwork

Provide formwork design and construction that conforms to ACI/MCP-2,
Chapter 4.
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Provide formg that are tight to prevent leakage of cement paste during
concrete placing.

Support form facing materials by structural members spaced close to prevent
deflection of form facing material. Fit forms placed in successive units
for continuous surfaces to accurate alignment to ensure a smooth completed
surface within the tolerances specified. Where necessary to maintain the
tolerances specified, such as long spans where immediate supports are not
possible, camber formwork for anticipated deflections in formwork due to
weight and pressure of fresh concrete and to construction loads.

Chamfer exposed joints, edges, and external corners a minimum of 3/4 inch
by moldings placed in corners of column, beam, and wall forms.

Provide shores and struts with a positive means of adjustment capable of
taking up formwork settlement during concrete placing operations. Obtain
adjustment with wedges or jacks or a combination thereof. When adequate
foundations for shores and struts cannot be secured, provide trussed
supports.

Provide temporary openings in wall forms, column forms, and at other points
where necessary to permit inspection and to facilitate cleaning.

Provide forms that are readily removable without impact, shock, or damage
to concrete.

3.3.3 Coating

Before concrete placement, coat the contact surfaces of forms with a
nonstaining mineral oil, nonstaining form coating compound, or two coats of
nitrocellulose lacquer. Do not use mineral oil on forms for surfaces to
which adhesive, paint, or other finish material is to be applied.

3.3.4 Reshoring

Reshore concrete elements where forms are removed prior to the specified
time period. Do not permit elements to deflect or accept loads during form
stripping or reshoring. Forms on columns, wallg, or other load-bearing
members may be stripped after 2 days if loads are not applied to the
members. After forms are removed, reshore slabs and beams over 10 feet in
span and cantilevers over 4 feet for the remainder of the specified time
period in accordance with paragraph entitled "Removal of Forms." Perform
reshoring operations to prevent subjecting concrete members to overloads,
eccentric loading, or reverse bending. Provide reshoring elements with the
same load-carrying capabilities as original shoring and spaced similar to
original shoring. Firmly secure and brace reshoring elements to provide
solid bearing and support.

3.3.5 Reuse

Reuse forms providing the structural integrity of concrete and the
aesthetics of exposed concrete are not compromised.

3.3.6 Forms for Standard Rough Form Finish

Give rough form finish concrete formed surfaces that are to be concealed by
other construction, unless otherwise specified.

Form facing material for standard rough form finish must be the specified
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concrete form plywood or other approved form facing material that produces
concrete surfaces equivalent in smoothness and appearance to that produced
by new concrete form plywood panels.

For concrete surfaces exposed only to the ground, undressed, square-edge,
1-inch nominal thickness lumber may be used. Provide horizontal joints
that are level and vertical joints that are plumb.

3.3.7 Forms for Standard Smooth Form Finish

Give smooth form finish concrete formed surfaces that are to be exposed to
view or that are to be covered with coating material applied directly to
concrete or with covering material bonded to concrete, such as
waterproofing, dampproofing, painting, or other similar coating system.

Form facing material for standard smooth finish must be the specified
overlaid concrete form plywood or other approved form facing material that
is nonreactive with concrete and that produce concrete surfaces equivalent
in smoothness and appearance to that produced by new overlaid concrete form
plywood panels.

Maximum deflection of form facing material between supports and maximum
deflection of form supports such as studs and wales must not exceed 0.0025
times the span.

Provide arrangement of form facing sheets that are orderly and symmetrical,
and sheets that are in sizes as large as practical.

Arrange panels to make a symmetrical pattern of joints. Horizontal and
vertical joints must be solidly backed and butted tight to prevent leakage
and fins.

3.3.8 Form Ties

Provide ties that are factory fabricated metal, adjustable in length,
removable or snap-off type that do allow form deflection or do not spall
concrete upon removal. Portion of form ties remaining within concrete
after removal of exterior parts must be at least 1-1/2 inches back from
concrete surface. Provide form ties that are free of devices that leave a
hole larger than 7/8 inch or less than 1/2 inch in diameter in concrete
surface. Form ties fabricated at the project site or wire ties of any type
are not acceptable.

3.3.9 Formgs for Concrete Pan Joist Construction
Not Used
3.3.10 Tolerances for Form Construction

Construct formwork to ensure that after removal of forms and prior to
patching and finishing of formed surfaces, provide concrete surfaces in
accordance with tolerances specified in ACI/MCP-1 and ACI/MCP-2.

3.3.11 Removal of Forms and Supports

After placing concrete, forms must remain in place for the time periods
specified in ACI/MCP-4. Do not remove forms and shores (except those used
for slabs on grade and slip forms) until the client determines that the
concrete has gained sufficient strength to support its weight and
superimposed loads. Base such determination on compliance with one of the
following:
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a. The plans and specifications stipulate conditions for removal of forms
and shores, and such conditions have been followed, or

b. The concrete has been properly tested with an appropriate ASTM standard
test method designed to indicate the concrete compressive strength, and
the test results indicate that the concrete has gained sufficient
strength to support its weight and superimposed loads.

Prevent concrete damage during form removal. Clean all forms immediately
after removal.

3.3.11.1 Special Requirements for Reduced Time Period

Forms may be removed earlier than specified if ASTM C39/C39M 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.

3.4 WATERSTOP SPLICES
Fusion weld in the field.
3.5 FORMED SURFACES
3.5.1 Preparation of Form Surfaces

Coat contact surfaces of forms with form-coating compound before
reinforcement is placed. Provide a commercial formulation form-coating
compound that does not bond with, stain, nor adversely affect concrete
surfaces and impair subsequent treatment of concrete surfaces that entails
bonding or adhesion nor impede wetting of surfaces to be cured with water
or curing compounds. Do not allow excess form-coating compound to stand in
puddles in the forms nor to come in contact with concrete against which
fresh concrete is placed. Make thinning of form-coating compound with
thinning agent of the type, in the amount, and under the conditions
recommended by form-coating compound manufacturer's printed or written
directions.

3.5.2 Tolerances
ACI/MCP-4 and as indicated.
3.5.3 As-Cast Form

Provide form facing material producing a smooth, hard, uniform texture on
the concrete. Arrange facing material in an orderly and symmetrical manner
and keep seams to a practical minimum. Support forms as necessary to meet
required tolerances. Do not use material with raised grain, torn surfaces,
worn edges, patches, dents, or other defects which can impair the texture
of the concrete surface.

3.6 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI/MCP-2. Provide bars, wire fabric, wire ties, supports, and other
devices necessary to install and secure reinforcement. Reinforcement must
not have rust, scale, oil, grease, clay, or foreign substances that would
reduce the bond. Rusting of reinforcement is a basis of rejection if the
effective cross-sectional area or the nominal weight per unit length has
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been reduced. Remove loose rust prior to placing steel. Tack welding is
prohibited.

3.6.1 General

Provide details of reinforcement that are in accordance with ACI/MCP-3 and
ACI/MCP-4 and as specified.

3.6.2 Vapor Retarder and Vapor Barrier

Provide beneath the on-grade concrete floor slab. Use the greatest widths
and lengths practicable to eliminate joints wherever possible. Lap joints
a mini