
Apollo Decommissioning Plan

SNM-145

Pennsylvania

Nuclear Service Operations

Apollo, Pennsylvania

August 1991

Babcock & Wilcox
a McDermott company I



Babcock & Wilcox Nuclear Environmental Services
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August 30, 1991

Mr. Charles Haughney, Chief
Fuel Cycle Safety Branch
Division of Industrial and

Medical Nuclear Safety
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Reference: Docket No. 70-135/SNM-145

Dear Mr. Haughney:

The NRC has requested that Babcock & Wilcox ("B&W") submit its plan for the
completion of the decommissioning of its site at Apollo, Pennsylvania, under License No. SNM-
145. B&W is pleased to respond to the NRC's request, and submits the enclosed Apollo
Decommissioning Plan (the "Plan").

Since submittal of a decommissioning plan at this time is not required under either
License No. SNM-145 or the NRC regulations, this letter will briefly explain the scope of the
Apollo Decommissioning Plan and the purposes of its early submittal. In addition, this letter
informs the NRC as to B&W's intentions regarding a decision on termination of licensed
activities and the factors that will govern that decision.

The scope of the Plan, which generally conforms to the guidance in Regulatory Guide
3.65, is as follows:

1. It briefly describes (Section 2.5) the decommissioning activities that have been
conducted at Apollo since 1978 under License No. SNM-145, in order to place in appropriate
context the continuing and future decommissioning activities.

2. It describes (Section 2.6) ongoing decommissioning activities which will be completed
under present authority if the following conditions are satisfied:

a. The disposal site operated by Envirocare at Clive, Utah, under a Utah
license can receive and dispose of large volumes of low-activity (uranium
contamination below 2000 pCi/g) soil and crushed brick/block from the
Apollo site under terms and conditions acceptable to B&W;
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b. Necessary permits and/or approvals for such activities are issued by the
appropriate agencies in a timely fashion;

c. Contaminated materials at the Apollo site continue to be classified as low
level radioactive waste, and not as mixed waste; and

d. B&W continues to have access to adjacent non-B&W owned property to
conduct remediation activities.

3. It describes (Section 2.7) the additional decommissioning activities that B&W will
undertake once the NRC approves the Plan.

4. Consistent with the letter from the NRC dated July 31, 1991, it specifies (Section 4.0)
the residual contamination limits for release of the Apollo site for unrestricted use; namely, those
specified in Option I of the October, 1981 NRC Branch Technical Position, "Disposal or Onsite
Storage of Residual Thorium or Uranium from Past Operations."

Since the four conditions set forth in item 2 above have not been fully resolved, B&W
has not yet decided to terminate all activities involving materials authorized under the license.
Thus, the Plan is not being submitted under 10 CFR § 70.38. However, on the basis of its
present knowledge, B&W is optimistic that the conditions will be resolved favorably and that
B&W will be able to submit a formal notification under § 70.38 (b) within a few months.

The purposes of the submittal of the Plan at this time are as follows:

1. Submittal of the Plan will enhance the NRC's ability to oversee effectively the
decommissioning activities which are being conducted under License No. SNM-
145.

2. Submittal of the Plan will enable the NRC to review and approve, prior to the time
that a submittal would have been required under 10 CFR § 70.38 (b):

a. Those additional decommissioning activities (as explicitly identified in
Section 2.7 of the Plan) that would be undertaken only after B&W's
notification to NRC under § 70.38 (b) and NRC approval; and

b. the residual contamination limits set forth in Section 4.0 of the Plan.

B&W is currently preparing a groundwater pathway analysis which will be submitted as
an appendix to the Plan by September 30, 1991.

When B&W submits a formal notification under § 70.38 (b), it will also submit an
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updated detailed cost estimate for decommissioning as a supplement to the Plan.

As noted above, it is B&W's expectation that the conditions identified above will be
resolved favorably and that it will decide to terminate licensed activities at the Apollo site in the
near future. However, the timing of the resolution of these conditions is not within the control
of B&W. If B&W has not been able to reach a decision by the end of this year, it will inform
the NRC as to the questions that remain and develop with the NRC a schedule for their
resolution.

In addition, completion of the decommissioning activities is, of course, subject to the
NRC's approval of the Plan, including the residual contamination limits set forth in Section 4.0.

In view of the current uncertainties, submittal of the Apollo Decommissioning Plan does
not constitute a commitment by B&W to proceed with or to complete any of the described
activities. If any of the uncertainties are not favorably resolved in a timely fashion, B&W will
need to reevaluate its course of action. In such case, the NRC will be promptly notified. In the
meantime, B&W intends to proceed with the ongoing activities described in Section 2.6 of the
Plan in accordance with the approximate schedules contained in Section 2.8.

B&W requests NRC approval of the Apollo Decommissioning Plan, including the residual
contamination limits set forth in Section 4.0, as promptly as possible.

Sincerely yours,
•g~aer

B. L. Haert~es ge
Technical Control

Attachment

cc: J. Roth - U.S. NRC Region I
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DEFINITION OF TERMS

These definitions apply to the terms used in this decommissioning plan.

Apollo Plant (or "Main Building"): The major NRC licensed processing facility on the
Apollo site which was used for the manufacturing of high and low enriched uranium fuel.

Apollo Site: The geographic area in Apollo, Pennsylvania on which Babcock and Wilcox
(B&W) and other industrial property is located. The Site is bounded by the Kiskiminetas
River on the west, Warren Avenue on the east and private property on the north and south.

Area Manager: The Manager responsible for implementation of radiological and non-
radiological safety requirements associated with activities and areas of the facility for which
he is assigned functional responsibility. The general title "Area Manager" does not
necessarily refer to the title of any specific position in the Apollo Decommissioning Project
organization and position nomenclature.

Characterization: The ongoing B&W program of sampling and analyzing materials on the
Apollo site to determine the nature and extent of radiological and chemical contamination.

Contamination-Free Area: Any unrestricted area, or any area within a restricted area, in
which contamination is maintained below administrative and/or regulatory limits.

Controlled Area: An area within a restricted area with special radiological controls over and
above the access controls for restricted areas.

Controlled Contamination Area: Any area within a restricted area in which radiological
contamination exists at or below administrative and/or regulatory limits. The entry to all
such areas is clearly posted.

Deconstruction: The act of dismantling a building under controlled conditions for the
purpose of remediating the location.

Dry Active Waste: Low level radioactive waste consisting of paper, plastic, cloth and other
readily compactible materials.

Envirocare Facility: A waste disposal facility operated by Envirocare of Utah, Clive, Utah,
which is licensed by the State of Utah to receive and dispose of certain low level radioactive
wastes.

Fallout: The descent through the atmosphere of radioactive particles resulting from a nuclear
operation.

Final Radiation Survey: A radiation and contamination survey which is performed by a
licensee at the conclusion of planned decommissioning work. The purpose of the survey is



to verify that the levels of contamination and radiation meet those which are acceptable to
the NRC for release for unrestricted use. The survey data are provided to the NRC at the
time of request for license termination.

Free Release: Items or facilities which have been surveyed for radiation and radioactive
contamination by a licensee and determined to be acceptable to the NRC for release for
unrestricted use. Such items and facilities are no longer controlled by the licensee for
purposes of protection of individuals from exposure to radiation and radioactive materials.

Licensed Low Level Radioactive Waste (LLRW) Disposal Site: An NRC licensed facility
which is authorized to receive and dispose of radioactively contaminated material. The
current sites are located at Barnwell, SC, Richland, WA, and Beatty, NV.

Licensed Metals Contractor: A licensee of the NRC or an agreement state and authorized
to receive, process (e.g. volume reduce, decontaminate, metal melt) and dispose of
radioactively contaminated scrap metal resulting from the decommissioning of the Apollo
site.

Main Building (or "Apollo Plant"): The major NRC licensed processing facility on the
Apollo site which was used for the manufacturing of high and low enriched uranium fuel.

Mixed Waste: Waste that contains radioactive material and chemicals above prescribed
limits as defined by the NRC and the EPA, respectively.

Mixing Zone: The distance between the point where Apollo site wastes are discharged into
the Kiskiminetas River to the point where complete mixing occurs.

Monitoring: The real time measurement of radiological constituents.

Offsite: An area on the Apollo site which is not owned or leased by B&W and which is
bounded by the Kiskiminetas River on the west, Warren Avenue on the east, the parking lot
on the south and private property on the north.

Onsite Storage: Utilizing B&W owned or leased areas on the Apollo site for the temporary
storage of material generated during decommissioning.

Parking Lot: An area on the Apollo site which is approximately 2.5 acres of L-shaped land
and is bounded by the Kiskiminetas River on the west, Warren Avenue on the east, private
property on the south, and the offsite area on the north.

Parks Township Site: An NRC licensed facility operated by B&W and located
approximately 6 miles northwest of the Apollo site.

Radiation Control Zone(RCZ): An isolated controlled contamination area, within a
controlled or contamination-free area, which is posted and marked by clearly delineated
access control boundaries.



Released for Unrestricted Use : Items or facilities which have been surveyed for radiation
and radioactive contamination by a licensee and determined to be acceptable to the NRC for
release for unrestricted use. Such items and facilities are no longer controlled by the
licensee for purposes of protection of individuals from exposure to radiation and radioactive
materials.

Remediation: The act of decontaminating and/or deconstructing a facility to radiation and
contamination levels that are acceptable to the NRC for release for unrestricted use.
Remediation allows for releasing the facility for unrestricted use.

Restoration: The final grading and planting of a site following remediation.

Restricted Area: Any area to which access is controlled by the licensee for purposes of
protection of individuals from exposure to radiation and radioactive materials and industrial
safety hazards.

Sampling: The collection of material (solid, liquid, gas) for subsequent analysis.

Shoptalk: An informal discussion, normally led by the work group supervisor and including
specific job related topics such as safety training, work assignments, schedules and work
progress.

Soil: Includes surface and subsurface soil material, concrete slabs and subsurface concrete
structures, building material, debris, and rubble, and miscellaneous non-metallic material,
which have been processed.

Task: A specific work assignment or job such as removal of a built-up roof.

Unrestricted Area: Any area to which access is not controlled by the licensee for purposes
of protection of individuals from exposure to radiation and radioactive materials.

Utilities: Includes electrical power, gas, water, sewer, telephone, and miscellaneous service
related items located on the site.



1.0 GENERAL INFORMATION



1.0 GENERAL INFORMATION

1.1 Current Licensee

The name of the licensee is Babcock & Wilcox (B&W), Pennsylvania Nuclear
Service Operations (PANSO), an operating unit of the Nuclear Environmental
Services Division in the Government Group of Babcock & Wilcox. Babcock
& Wilcox is a subsidiary of Babcock & Wilcox Investment Company, a
subsidiary of McDermott Inc., which is a subsidiary of McDermott
International, Inc., and has its principal offices at 1010 Common Street, New
Orleans, LA 70161.

Babcock & Wilcox, PANSO, operates a site in the Borough of Apollo,
Armstrong County, Pennsylvania.

The full address is: Babcock & Wilcox, Pennsylvania Nuclear Service

Operations, 609 North Warren Avenue, Apollo, PA 15613.

1.2 License Number

The Apollo site operates under Nuclear Regulatory Commission (NRC)
License No. SNM-145. Babcock & Wilcox, the current operator of the site,
has operated the facility since 1971. From 1967 to 1971, Atlantic Richfield
Company (ARCO) was the operator of the Apollo site. The facility was
operated by Nuclear Materials and Equipment Corporation (NUMEC) starting
in 1957 until 1967.

1.3 Submittal of Apollo Decommissioning Plan

Submittal of a decommissioning plan for Apollo at this time is not required
under either License No. SNM-145 or the NRC regulations. The Apollo
Decommissioning Plan is being submitted in response to a request of the
NRC.

The scope of the Plan, which generally conforms to the guidance in
Regulatory Guide 3.65, is as follows:

1. It briefly describes (Section 2.5) the decommissioning activities that
have been conducted at Apollo since 1978 under License No. SNM-

Apollo Decommissioning Plan Page 1-1
Date: 8/30/91 REV 0 BABCOCK & WILCOX



145, in order to place in appropriate context the continuing and future
decommissioning activities.

2. It describes (Section 2.6) the decommissioning activities presently
underway and which will be completed under present authority if the
following conditions are satisfied:

a. The disposal site operated by Envirocare at Clive, Utah, under
a Utah license can receive and dispose of large volumes of
low-activity (uranium contamination below 2000 pCi/gm) soil
and crushed brick/block from the Apollo plant under terms and
conditions acceptable to B&W;

b. Necessary permits and/or approval for such activities are
issued by the appropriate agencies in a timely fashion;

c. Contaminated materials at the Apollo site continue to be
classified as low level radioactive waste, and not as mixed
waste; and

d. B&W continues to have access to adjacent non-B&W owned
property to conduct remediation activities.

3. It describes (Section 2.7) the additional decommissioning activities that
B&W will undertake once the NRC approves the Plan.

4. Consistent with the letter from the NRC dated July 31, 1991, it
specifies (Section 4.0) the residual contamination limits for release of
the Apollo site for unrestricted use; namely, those specified in Option
I of the October 1981 NRC Branch Technical Position "Disposal or
Onsite Storage of Residual Thorium or Uranium from Past
Operations."

Since the four conditions set forth in item 2 above have not been fully
resolved, B&W has not yet decided to terminate all activities involving
materials authorized under the license. Thus, the Apollo Decommissioning
Plan is not being submitted under 10 CFR § 70.38. However, on the basis
of its present knowledge, B&W is optimistic that the conditions will be
resolved favorably and that B&W will be able to submit a formal notification
under § 70.38(b) within a few months.
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The purposes of the submittal of the Apollo Decommissioning Plan at this
time are as follows:

1. Submittal of the Decommissioning Plan will enhance the NRC's ability
to oversee effectively the decommissioning activities which are being
conducted under License No. SNM-145.

2. Submittal of the Decommissioning Plan will enable the NRC to review
and approve, prior to the time that a submittal would have been
required under 10 CFR § 70.38(b):

a. Those additional decommissioning activities (as explicitly
identified in Section 2,7 of the Plan) that would be undertaken
only after B&W's notification to NRC under § 70.38(b) and
NRC approval; and

b. The residual contamination limits set forth in Section 4.0 of the
Plan.

B&W is currently preparing a groundwater pathway analysis which will be
submitted as Appendix 3 to the Decommissioning Plan by September 30,
1991,

When B&W submits a formal notification under § 70.38(b), it will also
submit an updated detailed cost estimate for decommissioning as a supplement
to the Decommissioning Plan.

As noted above, it is B&W's expectation that the conditions identified above
will be resolved favorably and that it will decide to terminate licensed
activities at Apollo in the near future. However, the timing of the resolution
of these conditions is not within the control of B&W. If B&W has not been
able to reach a decision by the end of 1991, it will inform the NRC as to the
questions that remain and develop with the NRC a schedule for their
resolution.

In addition, completion of the decommissioning activities is, of course,
subject to the NRC's approval of the Decommissioning Plan, including the
residual contamination limits set forth in Section 4.0.
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In view of the current uncertainties, submittal of the Apollo Decommissioning
Plan does not constitute a commitment by B&W to proceed with or to
complete any of the described activities. If any of the uncertainties are not
favorably resolved in timely fashion, B&W will need to reevaluate its course
of action. In such case, the NRC will be promptly notified. In the meantime,
B&W intends to proceed with the ongoing activities described in Section 2.6
of the Decommissioning Plan in accordance with the approximate schedules
contained in Appendix 2 and discussed in Section 2.8.

1.4 Apollo Decommissioning Activities

For B&W's Apollo site, decommissioning was initiated in 1978 when
production ceased in a portion of the facility. Decommissioning has been an
on-going activity since then, with an increase in activity in 1983 when another
area ceased production, and a further increase in decommissioning activity in
1990, when B&W elected to proceed more rapidly. These decommissioning
activities have been performed under the authority of B&W's NRC License
No. SNM- 145.

Among the major Apollo site decommissioning milestones achieved to date by
B&W are:

Completed disposal at a licensed site of high-enriched uranium (HEU)
processing equipment in June 1980.

Completed disposal at a licensed site of low-enriched uranium (LEU)
processing equipment in October 1984.

Completed deconstruction of small structures (i.e. box shop and
annex) that abutted two sides of the Apollo Plant and the neighboring
facility in October ,1990.

Completed approximately 95 % of the radiological characterization of

the site in March 1991.

Completed removal of a portion of the second floor (i.e., HEU area)
of the plant July 1991.

Completed deconstruction of the laundry building in August 1991.
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The primary near-term Apollo decommissioning goal is to complete, by early
1992, removal and disposal at a licensed site of all materials, including soil,
contaminated above 2000 picocuries of total uranium per gram. These work
phases are expected to be completed under the authority of NRC License No.
SNM-145.

Other decommissioning activities are also continuing under the authority of
NRC License No. SNM-145 and will result in the shipment of soils and
materials contaminated with uranium above 30 pCi/g but less than 2000 pCi/g
to the disposal site of Envirocare, beginning as soon as such facility is
available.

The deconstruction of the external walls of the main building will commence
after NRC approval of this Decommissioning Plan.

1.5 B&W's Decommissioning Tasks

The tasks required for decommissioning a nuclear fuel cycle facility, such as
the Apollo site, include:

Implementation of proceduralized selected tasks in a manner that
protects the health and safety of the workers and the public and that
precludes the inadvertent spread of contamination. All operations are
implemented in a manner consistent with the ALARA concept.

Retrieval of the SNM inventory and putting it in a form suitable for
transfer to an authorized receiver. This generally includes equipment
clean out, scrap recovery, and similar operations.

Disposition of process equipment. This can include verification that
any residual contamination is below free-release levels;
decontamination to free-release levels; dismantling, packaging, and
shipping to an authorized disposal site; or some combination of these.

Site characterization to determine the extent and levels of residual
radioactive contamination. This includes sampling and analysis of.
soils, structural materials, and groundwater, as well as the
performance of calculational analyses of radiation dose rates.

Selection and implementation of methods for reducing the residual
radioactive contamination to levels acceptable for the NRC to release
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the property for unrestricted use. These methods include removal of
the surfaces of building materials by one or more of several processes;
physical processing of soil; deconstruction of structures and their
disposal at an authorized site; and other operations.

Final radiation survey of the property to verify that the residual
radioactivity is below the level acceptable for the NRC to release it for
unrestricted use.

Preparation of detailed plans, schedules, budgets and other information
to ensure the work is managed effectively. Many support activities,
such as training, purchasing, and accounting, are also required.

This Decommissioning Plan addresses all phases of the decommissioning work
performed since 1978. Completed work is discussed in summary form; on-
going activities are discussed in detail; anticipated activities are discussed
either conceptually or to a level of detail consistent with current planning. If
necessary, further detail on the latter will be provided when detailed planning
is complete. Site characterization data are provided in summary form; details
are available in the project files. The existing site health and safety
programs, which for years have been effectively providing for protection of
occupational and public health and safety in a manner consistent with
ALARA, remain in place with changes only in a few operational details.
These programs are summarized in this plan.

1.6 Categorical Exclusion

Pursuant to 10 CFR § 51.22(c)(1 1), approval of the Apollo Decommissioning
Plan is eligible for a categorical exclusion from the review requirements of
10 CFR Part 51. Appendix 1 to this Plan provides an evaluation of the basis
for a categorical exclusion.
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2.0 DECOMMISSIONING OBJECTIVES, ACTIVITIES, AND SCHEDULE

2.1 OVERVIEW: Description of Facility and Operation

2.1.1 Apollo Site Operations

The Apollo site is located in an industrial complex in the Borough of Apollo,
Pennsylvania. The principal NRC licensed activities conducted by Babcock
& Wilcox (B&W) at this site were housed in two buildings, the main building
and the laundry building. The main business conducted at this site was
manufacturing uranium oxide fuels for the government and the commercial
nuclear power industry.

Nuclear fuel manufacturing operations commenced in the main building in
1957 and were terminated in 1983. The primary operation was the chemical
conversion of both low enriched uranium (LEU) and high enriched uranium
(HEU) hexafloride gas into uranium dioxide powder. HEU processing began
in 1958 on the first floor of the main building. In 1963 this operation was
relocated to the second floor and continued until it was terminated in 1978.

Small scale LEU production also began on the first floor in 1958. These
facilities were moved to the second floor in 1960. A second small scale
production line was established on the second floor later in 1960 and
discontinued in 1962. The original small scale production line was replaced
by a large scale, continuous production line in 1963. This line was
terminated in early 1983.

The laundry building was constructed in 1959 and began operations in late
1960. Initial activities consisted of decontaminating protective apparel for
both B&W and outside customers including the government. In March 1965
an amendment to the laundry facility license was issued to allow
decontaminating submarine control rod drive mechanisms for the United
States Navy. These activities continued until they were terminated in
February 1984.

In late 1978, B&W began decommissioning work on a limited basis. The
decommissioning work continued and its scope increased over the last several
years. A discussion of decommissioning work performed from 1978 to
August 1991 is included in Section 2.5 of this plan. A more detailed
discussion of site activities and operations during the life cycle of the Apollo
Plant is contained in Section 3.1.
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2.1.2 Apollo Site

To organize, manage, and control decommissioning activities, the Apollo
Project Site has been divided into three key areas: the main building, the
parking lot, and an offsite area on land owned and occupied by another
industrial facility. (Figure 2-1)

The main B&W building situated on B&W property is on the east side of the
site. It consists of approximately one acre of roofed area bounded by the
offsite area on the north, west, and south, and by the parking lot on the east.
The main building is a two story structure that previously contained uranium
processing and manufacturing facilities and currently houses associated
building services.

The parking lot, an approximately 2 1/2 acre L-shaped area, is situated on the
south and east portions of the Apollo site. Approximately one acre of the
total 2 1/2 acres is owned by B&W, one acre is leased by B&W, and the
remaining 1/2 acre is offsite. The parking lot is bounded by the Kiskiminetas
River on the west, Warren Avenue on the east, private property on the south,
and the offsite area occupied by the neighboring industrial facility on the
north. The laundry building, the small block building foundations, and
several utility services are located in the parking lot.

The offsite area, which is not owned by B&W, is on the west and north sides
of the site. It consists of approximately three acres of land bounded by the
Kiskiminetas River on the west, B&W property on the east, the parking lot
on the south, and private property on the north. The neighboring main
building, office building, south bay, paint shed, breezeway, and alcove are
located in the offsite area. This area also contains the north, middle, and
south sewer outfalls, several utility services, and a portion of the riverbank.

2.2 OVERVIEW: Decommissioning Objectives and Approach

2.2.1 Objectives

Babcock and Wilcox (B&W) decommissioning objectives for the Apollo,
Pennsylvania uranium fuel plant are to:

A. Perform decommissioning activities and tasks leading to the
termination of NRC License No. SNM-145 and release of the
remediated site for unrestricted use, and
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B. Perform the decommissioning activities and tasks in a controlled
manner, consistent with applicable federal, state, and local regulations
for maintaining the health and safety for workers, other onsite
personnel, and the general public.

2.2.2 Approach

The remaining remediation activities are being completed in two phases:

Ongoing Decommissioning Activities - These activities, as discussed in
Section 2.6, continue the decommissioning work associated with the site and
building. These activities, are being conducted under the existing B&W NRC
License No. SNM-145, and include the following tasks:

The deconstruction of the main building interior walls, floors, and
mezzanines. Upon completion of these activities, the main building
will consist of four exterior walls, a roof and the necessary utilities.

Excavation of soils containing more than 30 pCi/g.

Processing of concrete block, brick and soils in preparation for
disposal.

Disposal of contaminated building material and soil, containing more
than 2000 pCi/g in a licensed LLRW disposal facility as soon as
possible.

Disposal of soil containing less than 2000 pCi/g and more than 30
pCi/g, as the Envirocare facility becomes available for disposal.

Conduct of a final radiation survey of the site.

Site restoration, including backfilling of excavated areas, grading and
revegetation.

Ongoing decommissioning activities will be conducted in accordance with
ALARA principles to minimize the potential safety risks associated with the
activities.

Completion of Decommissioning Activities - These activities, discussed in
further detail in Section 2.7, will commence after B&W notifies the NRC,
pursuant to 10 CFR § 70.38(b), that it has decided to terminate all activities
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involving materials authorized under the license, and the Decommissioning
Plan has been approved by the NRC. Once this notification is made and NRC
approval of the Decommissioning Plan is obtained, activities to be conducted
involve the completion of the deconstruction of the main building. These
activities will include the removal of the exterior building walls and roof
while maintaining plant containment and radiological protection.

2.3 Site Characterization

Characterization and sampling has been an ongoing program at the Apollo
site. The goals of the characterization program are to determine and quantify
the nature and extent of contamination. Characterization includes both
radiological and chemical.

Sampling techniques include motorized core soil drilling using continuous split
spoon sampling, hand digging and sampling, wall scabbling, floor scabbling,
grab sampling, and monitoring wells. Sampling is performed according to
procedures and engineering releases approved by the Pennsylvania Nuclear
Services Operations (PANSO).

The protocol for the collection of soil samples is based on the guidance in
NUREG/CR-2082, "Monitoring for Compliance with Decommissioning
Termination Survey Criteria." It is basically the same protocol described in
Section 4.0 of the Decommissioning Plan. Additionally, the radiological
history of the site, summarized in Section 3.1, was used to determine where
to take additional samples. All suspect areas of the Apollo site and the
neighboring site where access has been allowed will have been sampled as
part of the characterization program.

2.3.1 Radiological Characterization

Radiological characterization is approximately 95 percent complete. Figure
2-2 identifies the locations where radiological samples have been taken. The
balance of radiological characterization will:

bound the extent of contamination in the north and south sewer area;
complete the floor core sampling in the south end of the main
building;
determine if 99Tc contamination is present in the south sewer, the high
enriched floor, or sludge from the storage tanks. Technetium-99
contamination may have occurred during the processing of 99Tc
contaminated uranium hexaflouride gas in the mid 1970's.
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Environmental radiological monitoring is ongoing and contributes to the
overall characterization effort, particularly in the riverbank area.

Samples are analyzed for one or more of the following isotopes: 235U; 238U;
232Th; 226Ra; 60Co; 13 7 Cs; and 24 1Am. The characterization program has
assumed the uranium is not soluble. Solubility studies are being conducted
to confirm this assumption. PANSO approved procedures are used for
analysis for radionuclides in various matrices or geometric forms.

Prior to 1985, characterization efforts focused on the main building interior
in support of the decontamination and removal of HEU and LEU processing
equipment. Since 1985, a comprehensive radiological characterization
program has been ongoing throughout the Apollo site in support of all other
decommissioning efforts of the Apollo Decommissioning Project. Present
characterization efforts are directed at soils, walls, floors, roofs, groundwater,
river water, and runoff water. Table 2-1 provides a radiological
characterization summary for the Apollo Site.

Due to the historical knowledge available and the completeness of the site
radiological characterization, all possible areas of contamination that could
affect the decommissioning activities have been characterized and are
understood.

A. Soil Characterization. Approximately 7,000 soil samples have been taken
throughout the Apollo site. Figure 2-4 indicates the extent of radiological
contamination > 30 pCi/g, to depth, across the site. Figures 2-5 through 2-7
indicates the extent of radiological contamination >2000 pCi/g, to depth,
across the site.

B. Wall Characterization. Approximately 700 wall samples have been taken
from the main building to determine the nature and extent of the wall
contamination. A study was conducted to determine how contamination levels
varied within concrete block. The study determined that over 66% of the
contamination is in the first half inch of the block. Figures 2-8 and 2-9
delineate the contamination levels of the walls.

C. Floor Characterization. Over 300 floor samples have been taken from the two
floors of the main building to determine the nature and extent of the
contamination. Figures 2-10 and 2-11 indicates the contamination levels of
the floors.
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D. Roof Characterization. Over 100 roof samples from the main building roof
have been collected and analyzed. Uranium contamination ranged from 11.27
pCi/g to 5600 pCi/g, indicating the need for roof disposal at a LLRW burial
site.

E. Water Characterization. Groundwater characterization data were collected
during a hydrogeological assessment performed during November and
December of 1990. Groundwater was characterized for radiological
contamination, chemical contamination, and physical properties. A total of
22 monitoring wells were installed at 15 different locations (Figure 2-12).

The monitoring wells were sampled for gamma spectrographic, alpha and beta
analysis, and for the U.S. Environmental Protection Agency (EPA) Target
Compound List (TCL). Discussions of the chemical results are found in
section 2.3.2 below. Roof runoff water and surface water have also been
characterized. None of the water samples exceeds the NRC limit for
unrestricted release of water to the environment.

F. River Water and Sediment Characterization. A river water and sedimentation
plan was developed by reviewing records of plant activities to assess potential
discharges of contaminated water and sediment to the river and flow and
sediment transport conditions. River water and sediment sampling in the
Kiskimentas River has been conducted at 13 permanent sampling points
located upstream, beside, and downstream of the Apollo site. None of the
river water sample results exceed the NRC limit for unrestricted release of
water to the environment. Uranium contamination in the sediment along the
near shore ranged from 4.6 pCi/g to 57 pCi/g, indicating the need to
remediate a small amount of the sediment. Supplemental sampling and
characterization of the riverbed are being performed. Figures 2-17 and 2-18
show the locations of both the permanent sampling locations and the
supplemental sampling locations.

2.3.2 Chemical Characterization

Currently planned chemical characterization is approximately 30 percent
complete. The balance of chemical characterization is being performed to:

determine if chemicals are present in radiologically contaminated soil
that would prevent disposal at a licensed LLRW disposal site;
determine if there are chemicals present in nonradiologically
contaminated soils that would require treatment or disposal.
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In June and July of 1989, soils from the parking lot were analyzed for EP
toxicity testing of metals, beryllium, reactive cyanide, reactive sulfide,
polychlorinated biphenyls (PCBs), and soil gas evaluations. Figure 2-13 show
the sample locations for the 1989 toxicity characterization program. Table 2-
2 summarizes the data. Reactive cyanide levels of 15 to 330 ppm were
detected at six of the locations. To further evaluate the cyanide
concentrations, the samples were analyzed using a more extensive analytical
approach to verify the concentrations, presence, or absence of the cyanide.
These results ranged from 1 to 8 ppm, which are below the EP toxicity levels.

Because of environmental regulatory changes, an additional chemical
characterization program was initiated in June 1991. The locations of the
additional sampling points are shown in Figure 2-3. Approximately 30 % of
the samples have been taken and are undergoing analysis for VOAs, PCBs,
polycyclic aromatic halogens (PAHs), metals, reactive cyanide, and reactive
sulfide. The remaining analysis will be provided when results become
available in about three months.

In November and December of 1990, a comprehensive groundwater survey
was conducted to determine if chemicals were present in the groundwater.
(See Figure 2-12 for the locations of the monitoring wells.) Both groundwater
and soils from several of the wells were analyzed for volatile organic analytes
(VOAs/VOCs), PCBs, pesticides, semi-VOAs, and metals. Tables 2-3 and
2-4 summarize the chemical portion of the groundwater assessment. Results
indicate that VOA concentrations in water were elevated above Maximum
Contaminant Levels (MCLs) in monitoring wells 3A, 5A, and 15A. Metal
concentrations in water were elevated above MCLs at wells 1A, 1B, 10A, and
15A. High metals values are suspect due to the high turbidity values.
Upgradient wells (above the Apollo site) also contain some metals and
commercial solvents of uncorrelated origin. Results showing exceedences of
chemical constituents above MCL's were reported to the Pennsylvania
Department of Environmental Resources (PADER).

2.4 Management of Apollo Site Decommissioning

Significant progress has been made in the decommissioning of the Apollo site.
This section describes the procedures and technical controls that have been
used for many years at PANSO to manage operations, including
decommissioning activities; the control mechanisms used during
decommissioning activities to protect the health and safety of the general
public and the decommissioning work force; the site support services
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associated with decommissioning; and the methods for treatment and disposal
of contaminated material.

2.4.1 Procedures and Management Controls

As has been the case for over 30 years, operations with nuclear materials,
including decommissioning activities, at the Apollo site are performed in
accordance with written instructions. These written instructions have been
utilized in the successful completion of previous decommissioning activities
and will continue to be used for ongoing and future decommissioning
activities.

There are four types of written instructions: procedures, workplans,
engineering releases, and Radiation Work Permits (RWP's). These
documents are reviewed and approved by individuals who perform key
management functions in the PANSO organization.

A. Procedures

In addition to meeting the requirements of NRC License No. SNM-145, all
operations comply with two PANSO documents:

* the Radiological and Industrial Safety Manual; and
the Quality Assurance Policy and Procedure Manual.

Procedures are reviewed and approved by the appropriate technical disciplines
within PANSO, such as Operations, Engineering, Quality Assurance, Health
and Safety, Nuclear Safety and Regulatory Compliance, and Nuclear
Materials Control.

B. Work Plan

Decommissioning activities are organized into five major efforts defined in
work plans: the Soil Remediation Plan, the Water Control Plan, the Utility
Relocation Plan, The Main Building Decontamination Plan, and Main
Building Deconstruction Plan.

Approved work plans define the remediation work to be done, list the permits
required to perform remediation work, estimate the volumes and weights of
material that will be produced during remediation, and identify the specific
engineering releases (i.e., detailed work instructions) that will be required to
define the deconstruction work in more detail.
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Each work plan is subject to an internal review and approval in accordance
with applicable PANSO procedures. These procedures provide a disciplined
mechanism for completing appropriate review for assuring compliance with
applicable regulations, codes, permits, licenses, and other similar
requirements. Included in the review process are key PANSO management
and technically qualified personnel. The result of each review is formally
recorded.

C. Engineering Release

All decommissioning work within the Apollo Decommissioning Project is
conducted using approved detailed work instructions called engineering
releases (ERs). Steps in the preparation, approval and implementation of an
ER include: preparation, review and approval, and implementation.

Each ER is associated with an approved work plan, which establishes the
technical parameters (applicable regulations, codes, permits, licenses, and
other similar requirements) of an ER. Using these technical parameters, work
instructions are written to define the scope of work in sufficient detail to
reflect sequential and logical progression of work operations and to ensure
that health and safety requirements are met. A checklist is used to provide
general guidance for preparing an ER.

The review, approval, and implementation of an ER are completed according
to applicable PANSO procedures.

The PANSO technical disciplines involved in the review and approval of ERs
are Engineering, Quality Assurance, Health and Safety, Nuclear Safety and
Regulatory Compliance, and Nuclear Materials Control.

D. Radiation Work Permit (RWP)

RWPs specify the necessary radiation safety controls, including personnel
monitoring, monitoring devices, protective clothing, respiratory protection
equipment, special air sampling, and additional precautionary measures to be
taken. Radiation Work Permits are issued for nonroutine activities where there
is a need to prescribe the conditions under which the work may be done in
order to assure adequate protection of workers and the public from the
potential radiological hazards that may be encountered.

The area manager is responsible for ensuring that an RWP is obtained from
Health and Safety and for ensuring that only personnel who have completed
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the necessary training are assigned to work under the RWP. Health and
Safety personnel evaluate and approve the RWP request and determine the
necessary radiation safety controls. The radiological safety evaluation of the
RWP triggers use of the ALARA Plan when the appropriate criteria are met.
Information taken into account in issuing the RWP includes: type and
location of work to be performed, radiation and contamination types and
levels, and effects on work being performed simultaneously in other areas, as
well as on the environment.

All RWPs have expiration dates, and the status of issued RWPs is reviewed
on a routine basis by Health and Safety personnel. Upon completion of the
work under the RWP, the requestor is responsible for ensuring that the RWP
is terminated and that the work area is returned to acceptable conditions, as
determined by Health and Safety personnel.

2.4.2 Potential Safety Hazards

For each of the methods planned to accomplish the activities at the Apollo
site, potential safety hazards must be controlled to minimize the risk to both
onsite personnel and the general public. An analysis of the previously
completed decommissioning activities, the ongoing decommissioning
activities, and the completion of decommissioning activities was performed to
determine required safety control methods and procedures. The results of the
analysis indicate that the safety methods and procedures necessary for ongoing
and completion of decommissioning activities are nearly identical to those of
the completed decommissioning activities. Thus, all safety measures used in
the successful completion of past activities that are consistent with existing
site requirements and practices will be continued during the ongoing and
future decommissioning activities.

The following sections describe potential hazards and the respective safety

precautions used to minimize them:

A. Dismantling Contaminated Components

Dismantling contaminated components involves such potential hazards as
burns from hot material or torches, the spread of contamination, electrical
shock, eye flash, and smoke from torch operations. Standard industrial safety
equipment and clothing are used to protect personnel against these potential
hazards.
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To protect personnel, the public, and the environment from potential
radiological hazards associated with dismantling activities, the following safety
precautions are put in place:

a radiation work permit (RWP) is issued, as required by Health and
Safety personnel;
temporary exhausted and HEPA-filtered enclosures are erected around
dismantling areas that may generate contaminated dust, as necessary;
airborne contamination samplers and surface contamination radiation
monitors are utilized so that operations can be suspended promptly, if
necessary, for additional preventive actions to be initiated;
respiratory protective equipment is used, when required by Health and
Safety personnel;
the building air exhaust system keeps the building at a negative
pressure relative to the outside and uses HEPA-filters to contain
potential airborne contamination;
continuous sampling of the building air exhaust system is conducted
to verify that all emissions are within NRC limits.

Potential radiological hazards due to waste generation during dismantling
activities are expected to be minor. Liquid effluent is not anticipated from
these planned decommissioning activities. Solid wastes generated by
deconstruction activities are packaged as dry waste for shipment and disposal.

B. Decontamination

Decontamination methods may produce solid waste streams, including
particulate contaminated air. The building air may contain uranium
contaminated dust, which is cleaned by HEPA-filters before being recycled
within the facility or discharged to the outside. Waste shipments are made in
compliance with regulatory requirements.

I1. Manual scrubbing and abrasive cleaning methods have limited application at
the Apollo site. The potential hazards encountered during manual scrubbing
are contamination of operations personnel and cuts from burrs or sharp
objects.

The safety precautions employed during manual scrubbing are:

the use of protective equipment such as gloves, goggles, face shields,

and respiratory protection, as required by Health and Safety personnel;
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the use of a radiation work permit with prompt evaluation of any
suspected exposures;
the use of airborne contamination samplers and surface radiation and
contamination monitors so that operations can be suspended promptly,
if necessary, and additional necessary preventive actions can be
initiated.

Manual scrubbing produces only very small quantities of dry active waste that
are packaged for disposal. No gaseous wastes and no liquid wastes are
anticipated from these activities.

2. The potential hazards encountered during decontamination by abrasive
cleaning are airborne contamination, flying objects dislodged by spray, and
puncture wounds or bruises.

The major safety precautions employed during abrasive cleaning include:

erecting temporary exhausted and HEPA-filtered enclosures around
cleaning operations that may generate contaminated dust;

* isolating operators from the process environment;
* using misting sprays, as necessary, to control airborne contamination.
* using airborne contamination samplers and surface radiation and

contamination monitors so that operations can be suspended promptly,
if necessary, and additional necessary preventive actions can be
initiated.

There are no significant hazards identified that result from contaminated
material generated during abrasive cleaning.

C. Concrete Removal

The removal of the concrete floors is accomplished using methods, such as
sawing and grinding, and equipment, such as jackhammers, bulldozers and the
excavators. These methods and equipment may produce airborne
contamination.

The potential industrial safety hazards associated with these methods, and the
precautions for ensuring safety, include:

Jackhammer operations may cause heat stress to operating personnel
and produce excessive noise levels. Further, improper usage may
cause puncture wounds. Precautions include wearing of ear protection
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and encouraging workers to drink high levels of fluids. Only trained
personnel operate jackhammers.

Sawing hazards include excessive noise levels and personal injury.
Control measures include ear protection, equipment guards, and the
use of trained personnel.

Grinding and excavating hazards include excessive noise levels, injury
from rotating equipment, and equipment exhaust. Precautions include
the use of ear protection and equipment guards to protect against
personal injury, the use of trained personnel, and catalytic converters
with proper ventilation for equipment exhaust.

To protect personnel, the public, and the environment from potential
radiological hazards associated with removal of concrete floors, the
safety features listed in Section 2.4.2.A are in place.

D. Soil Excavation, Handling, and Backfilling

Soil remediation is accomplished using standard construction equipment and
tools, such as excavators, bulldozers, front end loaders, dump trucks,
compactors, dredging equipment, water trucks for wetting haul roads, and
skid loaders. The associated potential hazards include equipment exhaust gas
emissions and excavation cave-ins, as well as injury from equipment tipping
or rolling, rotating machinery, flying objects, and accidents due to improper
equipment operation and airborne contamination.

The primary safety precautions to address these potential hazards are:

using catalytic converters with proper ventilation for exhaust gas
emissions;
implementing proper slope management, soil stabilization, and shoring
techniques;
maintaining equipment guards, rollover cages, and other safety
features in good repair;
training personnel in the proper use of equipment;
using standard industrial safety equipment and clothing for personnel
protection;
restricting access to excavation areas to minimize the number of
personnel exposed to risk.
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To protect personnel, the public, and the environment from potential
radiological hazards associated with soil remediation activities, the following
safety precautions are put in place:

implementing a dust control program that is standard for a
construction site (see Section 2.4.3.C below for additional details)
implementing an erosion control program that is standard for a
construction site (see Section 2.4.3.B below for additional details)
using portable airborne contamination samples so that operations can
be suspended promptly, if necessary, and additional necessary
preventive actions can be initiated.

E. Soil Processing

Soil and nonmetallic building rubble are planned to be segregated according
to contamination levels, and reduced in size to decrease the volume and to
facilitate sampling, packaging, shipment, and/or disposal. This will be
accomplished using standard bulk materials handling equipment, such as
conveyors, crushers, and storage bins (See Section 2.4.4.D for further
description.) The associated potential hazards include excessive noise level,
injury from rotating equipment, and airborne contamination.

The safety precautions employed during soil processing are:

use of standard industrial safety equipment for personnel protection,
such as ear protection, safety glasses, and hard hats, as required by
Health and Safety personnel;

* maintaining equipment guards and other safety features in good repair;
* operation of the facility at a negative pressure relative to the

surrounding area and with a HEPA-filtered and exhausted ventilation
system;
operation of the facility with external controls located outside the
containment area;
covering the material during transport and storage to control the
potential for dust generation;
using an airborne contamination sampling program so that operation
can be suspended promptly, if necessary, and additional preventive
action can be initiated;
restricting access to the facility to minimize the number of personnel
exposed to potential risk.
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F. Volume Reduction of Equipment, Building Services, Utility Services, and
Other Building Materials

Equipment and building materials are dismantled to minimize the volume of
contaminated material resulting from decommissioning. Where possible,
equipment is simply disassembled using hand tools. Some large components
are reduced in size by means of cutting torches, shears, cement saws, or other
tools. See Section 2.4.2.A for description of the potential hazards associated
with these operations and the respective safety precautions used to minimize
them.

Materials that are readily compactible are crushed using a ventilated
compactor installed for this purpose. Waste generated by the operation of the
compactor may include a contaminated air stream and a solid waste stream.
The air stream is cleaned by HEPA-filters and then recycled within the
facility or discharged outside. Contaminated solid waste is packaged for
shipment and disposal at a licensed LLRW site.

G. Onsite Material Handling and Shipment

The potential hazards encountered in onsite material handling and shipment
are fork truck accidents and spread of contamination during moving and
opening of packages.

The major safety precautions for the material shipment, receipt, and in-plant
handling activities include:

fork truck operator training, testing, and certifications;
* use of protective clothing, such as gloves and safety shoes, as required

by Health and Safety;
radiation work permits, as required by Health and Safety, for opening

packages or moving material;
comprehensive radiation surveys;
respiratory protection when required by Health and Safety.

2.4.3 Control Mechanisms

A number of engineered control mechanisms are used to manage the potential
hazards discussed in the preceding section.
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A. Airborne Contamination Control

The Apollo main building had an extensive airborne contamination control
system that was used during uranium processing operations. Parts of this
system have also been used for contamination control during the
decommissioning operations performed to date. This existing ventilation
system consists of a large number of small fans and HEPA-filter systems
(1,000 to 5,000 cfm capacity) which are distributed throughout the building.
These systems must be removed to gain access to building walls and
mezzanines as part of the deconstruction of the interior of the main building.
In addition, these individual small systems do not have the capacity and
flexibility to support future building decommissioning operations. To support
decommissioning of the main building, new HEPA-filtered ventilation
equipment will be installed in the main building (Figure 2-16). This section
describes the equipment.

Fixed HEPA-filtered ventilation equipment exhausts the main building air
through a series of roughing filters, prefilters, and HEPA-filters and
discharges this filtered air to the outside atmosphere through a stack, which
is continuously sampled. This exhaust system maintains the inside of the
main building at a negative pressure with respect to the outside air.

As described in Sections 2.6.1 and 2.7.1, deconstruction operations will occur
in discrete remediation areas (contamination containment zones). During
internal building deconstruction, ten such remediation areas will be established
(Figure 2-14). While main building external deconstruction is occurring, nine
remediation areas will be established (Figure 2-15).

A contamination containment zone is established by erecting walls of plastic,
cloth, or other material around the remediation area. Portable HEPA-filtered
ventilation equipment is used in a remediation area undergoing deconstruction.
Exhaust air is filtered through roughing filters, prefilters, and HEPA-filters,
and discharged into the main building. This equipment maintains a negative
pressure in the remediation area with respect to the rest of the main building.
This pressure differential is verified through the use of smoke testing, which
determines the direction of airflow. The equipment cleans air of
contamination and dust at the generation source and does not permit dust to
spread through the main building.

The performance of the airborne contamination control system is indicated in
Figure 2-16 . The fixed equipment exhausts the main building and maintains
a negative pressure within the total building with respect to the outside. The
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portable and fixed equipment work together to maintain building and offsite
airborne radiological contamination control. Both the portable equipment and
fixed equipment have two parallel centrifugal fans and two parallel filter
systems. The filter systems include, in the order of air flow, a bank of
roughing filters; a bank of prefilters; and a bank of HEPA-filters.
Instrumentation across each filter bank measures filter pressure drop. In
addition, the HEPA-filter bank measurement system has audible and visual
alarms for high and low differential pressure, The portable fans have a
capacity of 6,500 cfm; the fixed fans have a capacity of 22,000 cfm.

B. Water Control

The term "water" as used in the Decommissioning Plan includes surface
water, groundwater, river water/sediments, and roof runoff water. Water
control is needed to meet Commonwealth of Pennsylvania and EPA regulatory
requirements to control erosional sedimentation and storm water; to institute
a surface and roof runoff water flow during remediation activities that will
result in permanent flow paths at project completion; to minimize the effects
of water flow and accumulation during soil and building remediation
activities; and to assure that radiological contamination is not transferred by
water flow during remediation.

1 . Surface Water

Surface water flow is affected by soil, precipitation and topography. Various
classifications of soil cover this site; however, the majority of the soil can be
considered as unclassified fill, based on the U.S. Soil Conservation Service
(SCS) Soil Survey of Armstrong County, Pennsylvania. Surface water runoff
travels toward the Kiskiminetas River on the western edge of the site. The
source of surface water is precipitation either through direct contact or
through direct roof runoff discharge.

During the hydrogeological assessment, the Hydrologic Evaluation of Landfill
Performance (HELP) model was used to estimate the rate of water infiltration
across the site. The HELP model used five years of data (1974 to 1978) to
project runoff and evapotransportation values. The average annual
precipitation of the five year period was found to be 38.09 inches, of which
36.6 percent evaporated and the remaining 63.4 percent (24.05 inches)
infiltrated into the subsurface and, presumably, to groundwater.

The existing topography and changes to that topography resulting from
remediation activities provide the basis for engineering control of the
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temporary and permanent water flow paths. Before leaving the site, surface
water will flow into a sediment basin designed in accordance with the
Pennsylvania Department of Environmental Resources (PADER) erosion and
sedimentation control requirements (Figures 2-19 and 20). The sediment
basin is designed to store 5,000 cubic feet of runoff per acre of the site. The
basin will be cleaned out when sediment levels reach a predetermined
elevation. At project completion, the sediment basin will be removed and
appropriately disposed of. Final grade and vegetation will be established to
allow runoff to flow toward the river.

2. Groundwater and River Water/Sediments

In some of the remediation areas, contamination may extend below the water
table. If so, groundwater will be controlled during excavation of contaminated
soil by the use of slurry walls or similar structures to divert incoming water.
Any appreciable accumulation of ground water in the remediation areas will
be pumped into a 500,000-gallon Modutank, or equivalent, where it will be
filtered to remove suspended solids. Following treatment for suspended solids
removal, water will be continuously discharged to the Kiskiminetas River
through a PADER approved outfall. Discharge rates may vary from 200 to
2,000 GPM depending upon the season, ground water pumping rate, and the
site area being remediated. Discharged water will be sampled and analyzed
for total suspended solids, iron, pH, and radiological contamination.

During the earthmoving and deconstruction work, temporary diversion
ditches and silt curtain barriers will be installed in excavation areas to divert
runoff to the sediment basin and to prevent possible siltation of the
Kiskiminetas River. Any appreciable accumulations of surface water in the
remediation areas will be collected in the sediment basin, sampled, and
analyzed for total suspended solids and radioactive contamination prior to
discharge through an approved outfall to the Kiskiminetas River.

3. Building Roof Run Off

Building roof runoff from the Apollo plant will be discharged through the
onsite surface water drainage system. Roof drainage from adjacent property
will be rerouted to the site surface water drainage system to prevent
interference with remediation activities.

Apollo Decommissioning Plan Page 2-18
Date: 8/30/91 REV 0 BABCOCK & WILCOX



C. Dust Control

The primary potential radiological hazard created by remediation and
deconstruction activities at this site is airborne contamination. To ensure that
exposures of general public and the project personnel to airborne radiological
contamination are maintained within approved limits, the following control
measures have been implemented for ongoing decommissioning activities and
will continue for the completion of decommissioning activities:

Deconstruction and remediation activities and tasks performed in the
main building are conducted, as necessary, in contained remediation
areas consisting of a framework supporting a soft-sided enclosure. A
negative pressure, HEPA-filtered environment is maintained in each
contained area when such tasks are being conducted.

Visible cracks and openings in the main building are sealed with foam
prior to the beginning of deconstruction activities.

The main building shell is used for added containment during
remediation of interior walls, soils, slabs, buried utilities, and
foundations.

Wetting agents, including water mists and spray foams, are used as
dust control measures for remediation activities conducted outside the
main building. Choice of any of these agents will be dependent on the
absence of a hazardous material in the residual. Some remediation
efforts may be conducted in areas below the water table and,
therefore, the inherent soil moisture acts as an effective agent for dust
control.

Materials stored outside are covered as necessary.

Haul roads are wet down, as necessary, during working hours and
vehicle speeds are restricted.

2.4.4 Site Support

Security fences and personnel access gates, change room and sanitary
facilities, haul roads, a soil processor and adjacent temporary storage areas,
and construction and emergency power ensure the performance of Apollo
decommissioning activities in a safe and orderly manner.
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A. Security Fence and Personnel Access

A security fence with controlled personnel access gates encloses the Apollo
site (Figure 2-21).

All working personnel enter the Apollo site through a controlled access gate
past the Central Alarm Station (CAS) trailer. They then proceed to the Clean
Change Trailer (CCT) to check in and to put on their industrial protective
equipment. Any personnel not assigned to the work force (i.e., management,
engineering, visitors and clerical support) leave their emergency ID badge in
the receptacle inside the CCT before crossing the site perimeter.

For entrance into the plant, all workers will normally proceed to the Change
Line Trailer (CLT) and prepare for work.

Existing security fences will be extended as necessary to control access to
remediation areas (Figure 2-22). In addition, temporary fencing may be
added for personnel safety. Remediation areas to be temporarily fenced
include the riverbank, portions of the neighboring industrial facility, and the
south sewer inside the neighboring industrial facility. The temporary fences
will be joined to existing fences on the site. The temporary fences can be
moved easily as remediation progresses. Temporary fences remain in place
until remediation activities are completed and the area is surveyed and
backfilled.

B. Change Rooms and Sanitary Facilities

Several trailers are on site to be used by plant personnel as temporary
working quarters. Three trailers have been designated Change Line Trailer
(CLT), Shower Trailer (ST), and Health and Safety Trailer (HST).

Each of these three trailers has been fitted with a HEPA-filtered exhaust
system to maintain possible radioactive releases below acceptable limits. An
enclosure is maintained between the CLT and main building for contamination
control.

All three trailers contain drinking water dispensers. The CLT and ST also
have fresh water supplied for use in the respirator washer, sink, and shower
areas. Both the CLT and ST contain a wastewater holding tank and pumping
system. These waste systems automatically pump the water into a large
holding tank where it is mixed, sampled, and analyzed prior to discharge into
the KVWPCA sewer. If wastewater is contaminated above applicable NRC
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limits, it is disposed of as described in Section 3.5. Portable toilets have also
been provided and are serviced as needed.

C. Haul Roads

Movement of materials to the soil processing area is accomplished on the
existing site road network (Figure 2-23). This network is being improved so
that equipment and material can be moved more efficiently and generation of
dust can be minimized. The main building area is accessed from the north
end by way of an asphalt road through a roll-up door and security fence gate.
From the east and south, access is by gravel and asphalt roads located in the
parking lot. The west side of the site is accessed by a fill material road that
is adjacent to the riverbank. Additional temporary haul roads may be
constructed along the west and south sides of the main building area and along
the south sewer area.

D. Soil Processing and Temporary Storage

Soil processing equipment will be used to reduce soil, including nonmetallic
building rubble (concrete, block, and brick) to a manageable particle size so
that it can be accurately sampled and segregated according to contamination
level. Soil processing will take place in a temporary enclosure on the south
end of the parking lot adjacent to areas for temporary storage of material
(Figure 2-24). Soil processing equipment consists of a conveyor system,
crushing equipment, storage bins, a belt sampler, and external controls. All
feeding, crushing, and sizing will take place inside a HEPA-filtered temporary
enclosure, designed as a portable and expandable structure with an
impermeable and fire retardant fabric covering. All plant systems will be
electrically operated. The crushing equipment is designed to handle the
various shapes and sizes of the contaminated building bricks, concrete
material of various sizes, and miscellaneous building rubble and is trailer
mounted for ease of installation. Material flows from a charging hopper to
crushing and sizing equipment. Once crushed, material is transferred to an
enclosed conveyor system, where it is sampled. The enclosed conveyor is
designed to move the crushed material from the temporary enclosure to
temporary storage bins holding approximately 100 tons of processed material
contained in an enclosure which would only be opened to the atmosphere
during movement of the enclosed conveyor.
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E. Construction and Emergency Power

The main building electrical power service presently consists of a 480 volt,
1200 amp service which was used for full plant operation. Electrical power
enters the site through a transformer bank located on the east side of the site,
adjacent to Warren Avenue. Power is then distributed to the building through
transformers located on the mezzanine. The mezzanine area must be removed
during the ongoing internal building deconstruction. Thus, a new source of
power must be installed to support decommissioning.

The building is also currently serviced by a 480 volt, 40 amp diesel powered
emergency generator providing backup power for HVAC fans, the criticality
alarm system as long as its presence is required by the NRC, and air sampling
systems. The diesel generator is presently located outside the main building
in an enclosed shed.

A new construction power and emergency power system will be installed to
provide electrical power service to the main building during its
decommissioning. This service will consist of a 480 volt, 500 amp service
that will be utilized for building deconstruction; and a 480 volt, 100 amp
emergency generator power service that will be used as backup power for the
criticality alarm system, as long as this system is required by the NRC, the
airborne contamination control system and the air sampling system.

These new construction power and emergency power systems will be located
at the north end of the main building. Once installed, power service at the
present location will be terminated. Battery-powered emergency lighting for
exit routes will continue to service the main building.

F. Fire Protection

Fire protection is provided by adequate numbers of fire extinguishers designed
for specific fire control utilization as the primary fire containment, and a fire
hose reel located outside the east wall of the main building. PANSO
maintains its high state of emergency preparedness by a continuing program
of emergency training. Training includes, but is not limited to:

* conducting of drills
review of specific drills,
review of the Emergency Organization checklist, and
review of the Emergency Organization Chart and an updated phone
list.
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Routine inspection and testing of the fire protection equipment is conducted
by PANSO personnel under the direction of Health and Safety supervision.
Maintenance and operation of the fire protection equipment is the
responsibility of the engineering and maintenance functions.

Emergency Response Team personnel receive advanced training to develop
a high level of preparedness. Subjects emphasized include, but are not limited
to:

* first aid;
* emergency response to general emergencies;
* response to contamination incidents;
* general fire fighting.

Non-PANSO emergency support personnel receive periodic instruction to
cover basic procedures pertaining to their role in the event their services are
requested by the company.

2.4.5 Treatment and Disposal of Contaminated Material

The decommissioning activities at the Apollo site are directed toward safe
disposal of all material contaminated above 30 pCi/g, on average, and
restoration of the site so that it is suitable for release for unrestricted use.
These materials include soils, structural steel, miscellaneous metallic
materials, concrete, block, brick, roofing materials, miscellaneous
construction and building materials, and miscellaneous trash. Tables 2-5 thru
2-10 shows the volumes of materials estimated to be generated.

During decommissioning operations, use of acids or other liquid materials
requiring treatment and disposal is not planned. Minor use of water is
anticipated for dust control during soil remediation and wall deconstruction,
but the volumes generated are not projected to require disposal. This section
describes the solid materials resulting from decommissioning activities and the
methods to be used in disposal of materials contaminated above 30 pCi/g, and
in site restoration.

A. Soil (Table 2-10)

Contaminated soils will be excavated as part of the remediation of the Apollo
site. Soils are planned to be processed as discussed in Section 2.4.4.
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Soil with an average activity concentration less than 30 pCi/g on average will
be replaced in site excavations during site restoration. Disposal of soil
contaminated above 30 pCi/g will occur according to the following guidelines:

Soil with an average activity concentration level greater than 2000
pCi/g is being shipped to a licensed LLRW disposal site;
Soil with an average activity concentration level between 30 pCi/g and
2000 pCi/g will be shipped to the Envirocare disposal facility, when
it becomes available;

B. Structural Steel (Table 2-5)

The structural steel components (support columns, beams, etc.) are being sent
to a licensed metals contractor for processing and disposal.

C. Miscellaneous Metallic Materials (Table 2-6)

This category includes the wide variety of metallic materials used in an
industrial plant, such as process and utility piping, HVAC duct work, conduit,
and cable trays. In addition, a large volume of utility support and building
services equipment will be scrapped during deconstruction, including fans, air
sampling systems, the criticality alarm system, liquid storage tanks and
pumps, etc. These materials will be volume-reduced and either shipped
directly to a licensed LLRW disposal site or to a licensed metals contractor
for processing and disposal.

D. Concrete (Table 2-7), Block, and Brick (Table 2-8)

This category principally includes the concrete present in the main building
floor, elevated mezzanines, and building foundations, as well as some material
from completed decommissioning activities, discussed in Section 2.5.
Concrete, block, and brick are planned to be processed as described in
Section 2.4.4. This material will then be disposed of as in paragraph A
above.

E. Roofing Materials (Table 2-9)

Roofing materials consist of steel decking, sheeting, purlins, trusses, tar, and
composite materials. Disposal of these materials is as follows:

Roof sheeting and built-up materials are packaged and sent to a
licensed LLRW site;
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Structural steel roof components are packaged and shipped to a
licensed metals contractor for processing and disposal.

F. Miscellaneous Construction Materials and Trash

A wide variety of miscellaneous construction materials are produced during
decommissioning. These include plastic pipe, wood, office furniture,
laboratory furniture, etc. If these materials are contaminated above free-
release criteria, as set forth in Annex C of NRC License No. SNM-145, they
will be packaged and shipped to a licensed LLRW disposal site. If the
contamination is below acceptable levels, these materials will be removed
from the site for reuse or disposal.

2.5 Completed Decommissioning Activities

Decommissioning activities have been ongoing at the Apollo site since 1978.
These activities have been completed under NRC License No. SNM-145.

All materials generated during these decommissioning activities have been or
are in the process of being disposed of. A brief discussion outlining these
decommissioning efforts is presented below. See Figures 2-1, 25, and 26 for
specific locations of these activities.

2.5.1 High Enriched Uranium Processing Area [1978 to July 1991]

The second floor of the main building was constructed in the early 1960s for
HEU processing. Production continued until 1978, when HEU operations
were terminated and decommissioning was initiated. All process equipment
was dismantled and disposed of by June 1980. The volume was
approximately 660 cubic feet.

Following equipment removal, the amount of 235U contamination contained
in the walls and floors was determined. The HEU area was gridded into 2-
foot by 2-foot sections, and in situ, nondestructive assays [NDA] were
performed. In May 1981 B&W issued a report to the NRC that estimated that
30,512 grams of 235U were embedded in the concrete floor. In May 1982,
an independent assessment by the NRC estimated that 23,743 grams of 2 3 5 U
were present in the concrete floor.

The NRC report implied that uranium embedded in the concrete floor from
spills and processing could be economically extracted. Feasibility studies
confirmed this, and a uranium recovery program was begun in 1985. In May
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1985 deconstruction activities were initiated to remove sections of the HEU
floor where the dissolver and scrap recovery equipment had been located.
The floor was broken up with jackhammers, the pieces were placed in 5-
gallon buckets, and NDAs were performed.

In June 1985 approximately four cubic feet of concrete were processed to
recover embedded uranium. The recovered amount of 235 U present in this
section was found to be only about 20 percent of the estimated values. NDA
values for the remainder of the floor confirmed the lower value. In
November 1985, the recovery project was terminated because the
concentration of 235U in the concrete was too low for recovery to be cost
effective. Consequently, the 358 cubic feet of removed floor were sent for
disposal at a licensed LLRW disposal site.

Work in the HEU area resumed in August 1990. This work, which was
completed in January 1991, entailed stripping all remaining equipment,
ventilation systems, and other installations, such as piping and power lines,
from the area to prepare for floor removal. The stripping operations
produced approximately 900 cubic feet of material of which 595 cubic feet
was metallic. Removal of the remaining approximately 2000 cubic feet of
concrete from the floor began in May 1991 and was completed in July 1991.

The deconstruction methodology for the remaining HEU floor consisted of
breaking up the floor within a ventilated, temporary enclosure using
jackhammers, chisels, and sledge hammers. The concrete was broken into
chunks approximately four inches in maximum diameter. Access to the work
area was controlled.

Containment was accomplished by installing portable plastic tents exhausted
with portable 1,000 cfm HEPA-filtered nuclear air cleaning systems which
maintained a negative pressure inside of the plastic tents. Operators working
inside the tent wore full-face respirators. As each section of concrete was
removed, a vacuum cleanup was performed prior to moving the tent. The
corrugated metal decking was then removed.

As the concrete was broken, it was collected in 5-gallon pails for
transportation and storage prior to assay. The pails were staged in a
designated area with a configuration to assure nuclear criticality safety. The
vacuuming operation was performed using an approved, critically safe vacuum
cleaner with a critically safe vacuum receiver. All critically safe
configurations were approved by qualified B&W licensing personnel. Each
pail was assayed and accountability records completed for uranium content.
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Approved Nuclear Materials Control (NMC) standards were in place for
measuring the uranium content in 5-gallon pails.

After assay, released pails were marked and taken to a designated staging
area. Their contents were dumped directly into a steel burial box,
maintaining the nuclear safety limits established by B&W, and the pails
reused. A record of the amount of uranium in each burial box was
maintained. These burial boxes have been shipped to a licensed LLRW
disposal facility.

This activity yielded approximately 2000 cubic feet (293,000 pounds) of

concrete and 32,000 pounds of structural steel material for disposal.

2.5.2 Low Enriched Uranium Processing Area [1983 to 1984]

The LEU processing area consisted of four separate production lines. The
major production line filled most of the 220-foot by 50-foot east bay. This
uranium processing area was divided into three distinct areas:

* chemical processing line,
* chemical recovery processing line, and
* ceramic fabrication line.

A preliminary radiological characterization of the floor and sub-surface soil
was initiated prior to the termination of production. A total of 72 core
samples was taken within the east bay and outside the main building.
Analysis results indicated that the chemical processing line and chemical
recovery processing line areas were contaminated above free-release limits at
depths in excess of three feet. A more extensive characterization program,
which included numerous surface surveys, smears, scabble samples, and core
samples, began in 1989. Contamination levels above acceptable limits were
found embedded in the floor and, in one area, up to 14 feet below the surface.

East bay decommissioning activities began in 1983 and consisted of removal
of all LEU production and processing equipment and support systems. The
removal, volume reduction, and burial of all LEU processing equipment was
concluded by October 1984. All of the approximately 65,000 cubic feet of
material removed from the LEU area was shipped to a licensed LLRW
disposal site.
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2.5.3 Laundry Building [1984 to 1991]

The laundry building, which was located in the parking lot, was a single-
story, corrugated sheet metal and steel structure with an adjoining concrete
block wing. All operations within the laundry building were terminated in
1984. Activities were then begun to remove all processing equipment,
nonessential utilities, and miscellaneous support systems. This material was
volume reduced, packaged, and sent to a licensed LLRW disposal site.

The next phase of the laundry building deconstruction, concrete trench
removal, began in April 1989 and was completed in July 1989. This activity
involved the removal of a concrete trench that served as a sump drain for
washing machine waste water. This sump was contaminated with low levels
of beta-gamma fission product activity. Approximately 292 pounds of sludge
(30 cubic feet) and approximately 347 cubic feet of concrete were removed
from the process waste trench.

Stripping operations, which began in August 1990 and ended in March 1991,
were accompanied by characterization activities. Characterization included
the collection of data from 251 soil samples, 9 floor core samples, and 66
scabble samples. In addition, numerous smear and exposed surface surveys
were taken. Sample results indicated that remediation was required for
several areas of elevated contamination on the main floor before
deconstruction activities could begin. These areas were removed by concrete
scabbling.

The corrugated sheeting, roofing, and structural steel were dismantled in.June
1991 using small hand tools and standard construction equipment.
Approximately 2,400 cubic feet of roofing and sheeting material were
removed for disposal.

The concrete block walls were deconstructed in August 1991 using an
excavator with a LaBounty Universal processor, described in Section 2.6.1.,
and generated approximately 3,300 cubic feet of material. The block wall
material is covered and stored in the parking lot for future disposal.

2.5.4 Alcove [1988]

The alcove is a strip of ground north of the main building. It surrounds the
neighboring office building on three sides and extends nearly 300 feet along
the east wall of the neighboring industrial facility.
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Prior to deconstruction activities, 427 soil samples were taken at 116 locations
at depths varying from 6 to 24 inches. The average uranium activity
concentration was determined to be 44 pCi/g, and a maximum concentration
of 629 pCi/g was found. Decommissioning activities commenced in March
1988 and lasted through May 1988. The activities involved the use of such
basic excavation equipment as a backhoe, picks and shovels, and dump trucks.
Approximately 11,540 cubic feet of soil were excavated, transported to the
parking lot, and are stored under cover for future disposal.

Soil excavation was terminated when samples indicated residual contamination
levels averaged less than 30 pCi/g. The results of the final survey were
verified by the NRC prior to backfilling with clean fill, and the entire alcove
area was free-released by the NRC. Concrete rain troughs and pads were
then installed followed by placement of 1,000 square feet of blacktop.

2.5.5 South Bay Area [1989 to 1990]

The south bay is located offsite and is on the southern end of the neighboring
industrial facility and is divided into Bays 1 through 4. Decommissioning
activities were confined to Bays 1 through 3. The south bay measures 360
feet on the northern side and 236 feet on the eastern side.

Prior to the beginning of decommissioning activities, approximately 700 soil
samples were taken at depths ranging from 6 to 96 inches. The average
uranium activity level was 24 pCi/g with a maximum concentration of 324
pCi/g. The major south bay decommissioning tasks consisted of removing
approximately 42,000 cubic feet of soil, pin piling the footings of seven
support columns common to the box shop and Bay 3 (to allow safe excavation
of soil around and under the footings), and constructing a barrier wall in the
north end of Bay 3 to act as a barrier for backfill material. The deepest
excavations were approximately eight feet deep. The excavated soil was
transported to the parking lot in covered trucks, mounded, and covered while
awaiting future disposal. Soil excavation was terminated when samples taken
at the bottom of all excavated areas indicated average activity levels of less
than 30 pCi/g. A final radiation survey was performed in the manner
described below in Section 4. The results of the final survey were verified
by the NRC prior to backfilling with clean fill, and the entire south bay area
was free-released by the NRC.
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2.5.6 Box Shop [1989 to 1990]

The box shop was a two-story, corrugated sheet metal building approximately
115 feet long, 38 feet wide, and 34 feet high with concrete block walls and
a concrete floor. It was attached to the south wall of the main building for
use as a low-enriched fuel processing area. In 1976, all processing equipment
was removed and this area was decontaminated. The first floor was
remodeled to house an instrument shop, a box fabrication area, and a waste
storage area. It also contained the steam boilers and emergency generator for
the plant. The second floor was converted into an engineering and drafting
office. All areas were maintained as contamination free areas.

Prior to the start of deconstruction, a radiological characterization survey,
which lasted from April 1990 through July 1990, was completed using
exposed surface surveys, surface smears, and scabble samples.
Deconstruction activities started in September 1990. Approximately 6,400
concrete blocks were removed. The dismantling of the generator room and
its contents, two steam boilers, and the second floor office partitions resulted
in removal of approximately 2,000 cubic feet of material which met the free-
release criteria.

All concrete blocks and the concrete slabs of the second floor were removed
from the structure (approximately 5,000 cubic feet and 2,300 cubic feet,
respectively), palletized, shrink-wrapped, and stored in the parking lot. The
rubble generated by wall removal was placed in drums and also stored in the
parking lot. Approximately 820 cubic feet of corrugated sheet metal and 460
cubic feet of structural steel were removed and sent to a licensed LLRW
disposal site. The foundation slab of the box shop, which is currently in
place, will be removed as part of the soil remediation described in Section
2.6.3.

2.5.7 Annex [1989 to 1990]

The annex was a corrugated sheet metal and concrete block building attached
to the west wall of the main building, which was approximately 225 feet long,
15 feet wide, and 18 feet high, and was used as a storage area for HEU
materials.

Prior to the start of deconstruction activities, the radiological characterization
of the annex was accomplished using direct readings, surface smears, and
scabble samples. Deconstruction activities commenced in July 1990 and
lasted through October 1990. All concrete blocks removed from the structure
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(approximately 3,550 cubic feet) were palletized, shrink-wrapped, and stored
in the parking lot. The rubble generated from wall deconstruction was placed
in drums and also stored in the parking lot. Approximately 350 cubic feet of
corrugated sheet metal and 150 cubic feet of structural steel were sent to a
licensed low-level radioactive waste disposal site.

At present all that remains of the annex is the foundation slab, which is
currently in place next to the main building, and the palletized block and
rubble in the parking lot. These materials will be excavated (for those
materials still in place), processed and disposed of during soil remediation,
described in Section 2.6.3.

2.5.8 Asbestos Remediation [1989 to 1991]

Prior to the decontamination and dismantling of systems, components, and
structures at the Apollo site, the insulating materials were sampled and
analyzed for the presence of asbestos. Materials sampled included thermal
insulation on piping, gasketing material on boilers, water tank wrappings,
ceiling insulation, spray-on insulation, ceiling tile, floor tile, and wall
insulation.

The sampling program, conducted by an independent consultant, included 27
grab samples from the affected components that were also analyzed to
determine their radiological contamination levels. Of these 27 samples, four
did not meet the radiological free-release criteria.

A licensed asbestos abatement contractor was employed to remove 4,500
square feet of spray-on insulation, 1,300 square feet of ceiling fiber, thermal
insulation on 95 fittings, gaskets from two boilers, and 194 linear feet of
ductwork. The major areas affected by the asbestos removal were the box
shop, annex, and boiler room. All asbestos containing materials were double
bagged, placed in containers and shipped to a licensed LLRW disposal site.

In April 1991, an additional 12 samples were taken from the main building
roof, west bay roof, and laundry building. The results of these sample
analyses confirmed the absence of asbestos fibers at these locations.

2.5.9 Small Block Building [1990 to 1991]

The small block building was a single-story, corrugated sheet metal and
concrete block structure located in the parking lot. The building, which was
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approximately 19 feet long, 13 feet wide, and 11 feet high, was used to store
pumps, motors, filters, and other equipment.

Prior to deconstruction, a radiological characterization study of the interior
and exterior of the building was performed using exposed surface direct
readings, surface smears, and concrete scabble samples. These data, collected
during October 1990, showed that 90 percent of the concrete block met the
free release criteria.

Deconstruction activities commenced in January 1991 and were concluded in
February 1991. Approximately 400 cubic feet of clean block and 50 cubic
feet of contaminated block were removed separately, shrink wrapped,
palletized, and stored in the parking lot. The rubble generated from wall
deconstruction was placed in drums and also stored in the parking lot.
Approximately 125 cubic feet of corrugated sheet metal and 65 cubic feet of
remaining metal items and materials were sent to a licensed LLRW disposal
site. The floor slab, the palletized concrete block, and drummed wall rubble
remain covered and stored in the parking lot for future disposal.

2.6 Ongoing Decommissioning Activities

The following activities are being conducted under existing NRC License No.
SNM-145. Appendix 2 provides the schedules for these activities, indicating
their start dates and estimated dates for completion with three exceptions.
The schedule for completing the utility relocation, final radiation survey and
site restoration activities is contingent upon the schedule for the completion
of decommissioning activities, discussed in Section 2.7. Hence, dates for
completing these activities are not shown.

2.6.1 Main Building - Internal Deconstruction

During the internal deconstruction of the main building, all building services,
interior walls, floors, and the built-up roof will be removed. At the
completion of these activities, the main building will consist of four walls and
a roof. Support systems and services (e.g., HEPA-filtered ventilation, air
monitoring, fire protection, and temporary and emergency power) will be
maintained until the main building deconstruction is complete.

A. Removal of Building Services

The removal of all building services is being performed using standard
deconstruction methods to reduce the volume of these systems into segments
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of manageable size for remediation and disposal. Standard equipment that is
being used includes metal shears, cutting torches, saws, bolt cutters, and wire
snips.

1. Fire Sprinkler System

The piping for the fire sprinkler enters the building on the east side and runs
vertically to the roof of the building. The system currently encompasses a
header above the mezzanine. The fire hose hook-up extending outside the
building's east wall will be maintained until the main building is removed.
The remaining sections of the original system have already been removed and
sent to a licensed contractor for disposal. After the flammable materials are
stripped, and personnel and equipment are relocated, the fire sprinkler will be
dismantled for disposal.

2. Criticality Alarms

The criticality alarm sensors are mounted halfway up the high bay wall in the
middle of the plant, above the truck dock in the northeast comer, and above
the mezzanine on the east side of the plant. A series of conduits carry the
signal to a panel in the main hallway near the former guard station. This
signal is also transmitted to the security system and into a series of alarms
outside the southeast wall. The current license requires that this system be
functional. A 10 CFR § 70.24 exemption request has been submitted to the
NRC. When approved, the system will be dismantled for disposal.

3. Waste System

* M & T Waste System

During previous operation, water gathered from the sinks and showers
in the men's change room, the sink in the visitors' change room, and
the sinks in the men's and women's restrooms was diverted to a sump
in the waste tank area, then transferred to the M & T tanks outside the
east wall of the building for verification that discharge limits were not
exceeded before discharge to the KVWPCA sewer. This waste system
is no longer in operation since the installation of the shower and
change trailers outside the east wall, and will be removed.
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C & D Waste Holding System

Water generated from several sumps located throughout the building
is pumped to the C & D waste holding system for verification that
discharge limits are not exceeded before discharge to the south sewer.
Water collected in the shipping and receiving loading dock sump is
also pumped to the C & D waste holding system. The C & D waste
holding system will be removed and dismantled for disposal.

4. Building HVAC Make-Up Air System

The building make-up air system consists of two independent ventilation
systems. The first system is located above the former security area. The
duct exits the south end of the building, runs above the cafeteria, and
terminates in the HEU area. The remaining sections of the original duct
system have been removed and sent to a licensed metals contractor for
processing and disposal.

The sheeting on the walls and the roof will be removed, allowing access to
the HVAC unit. The filter bank will be surveyed to identify any parts
meeting the free-release criteria, and the remaining material will be volume
reduced and sent to a licensed contractor for disposal.

The second system, located adjacent to the former waste volume reduction
calciner, is currently used in a recirculation mode to cool the main building.
The 52 inch ductwork for the make-up unit travels on trusses above the LEU
area and terminates near the center of the building. The remaining original
ductwork located above the HEU area has been removed, volume reduced,
and sent to a licensed metals contractor. At the completion of service, the
blower will be dismantled and removed.

5. Air Sampling System

The permanent plant air sampling vacuum pumps are located in the LEU area
along the west wall. The piping system travels throughout the facility and on
the roof. As the areas within the plant are stripped, the piping system will
also be removed. This process will continue until the piping system is
removed to the pump locations. During this process, portable air sampling
systems will supplement or replace the permanent plant system. All piping,
valves, fittings, and pumps will be removed for disposal.
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6. HVAC Exhaust Fan-2 System

The blower and 90 percent of the exhaust fan-2 system have been removed
and sent for disposal. The remaining section of duct is located above the 52
inch make-up duct at the peak of the roof in the LEU area. This remaining
section will be removed for disposal.

7. Compressed Air System

The compressed air system consists of an air compressor and a series of
piping and valves supplying compressed air throughout the plant. The air
compressor is in the room adjacent to the emergency generator room. The
piping system will be removed for disposal.

8. Emergency Power System

The emergency power system supplies electricity to a power distribution panel
on the east wall. The distribution panel feeds the air sampling pumps, the
security system, the criticality alarms, the existing main plant ventilation, and
some lighting fixtures. A diesel generator supplies the emergency power.
The emergency lighting system is supplemented by battery-powered units
positioned to illuminate the exit routes, so that personnel can travel from work
areas to the lighted hallways. As decommissioning proceeds, the permanent
units will be replaced with the portable units to ensure a lighted exit pathway,
and to maintain building ventilation.

9. Existing Ventilation Systems

A 2,000 cfm blower serves the drum compactor and the two decontamination
tents in the LEU area. At the end of decommissioning, the system will be
dismantled for disposal. A portable HEPA-filtration unit will replace the
existing unit and discharge into the LEU area.

A 6,000 cfm blower and its associated duct work provided proper air flow
patterns in the change rooms. This system was shut down when the CLT was
installed, and will be removed and volume reduced for disposal.

The main building ventilation is located on the second floor in the HEU
access hallway. When new airborne contamination control equipment is
installed and operational, this unit will be dismantled to facilitate the removal
of the elevated floors.
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10. Natural Gas System and Piping

The natural gas system fed the hot water heaters, the make-up air system, and
the small room heaters. Gas service has been terminated. Natural gas was
fed from a regulator system at the southeast comer of the main building. The
main gas header runs on the outside of the east wall of the building and
connects to the make-up air system. Removal of the system will consist of
removing the regulator system and associated piping and will complete
decommissioning of the natural gas system.

11. City Water System

The city water system enters on the northeast side of the facility. A pit
containing the main shut-off valve is located on the east side of the emergency
generator room. The city water supply to the building will be terminated so
that the remaining plumbing can be removed for disposal.

12. West Bay Building Services

The roof security fence, the corrugated sheeting on the south wall, and the
nonsupport structural members will be removed for disposal. The roof fence
was part of the security system limiting access from the neighboring industrial
facility roof to the roof of the west bay. Corrugated sheeting is installed on
approximately 70 percent of the south wall. The nonsupport structural steel
consists of the cooling tower support steel, elevated platforms, and
miscellaneous steel members.

B. Removal of Interior Walls and Floors

The interior walls of the main building consist of concrete blocks. The floors
are poured concrete, approximately six inches thick. The thickness of the
ground floor varies, but is no greater than six inches thick. The floors
contain various types and sizes of reinforcement. The concrete floor was
constructed over corrugated steel decking supported by structural members.
The structural members are supported by the interior and exterior walls.

The principal construction equipment that will be utilized for deconstruction
of the interior of the main building will be a LaBounty processing system.
The LaBounty processing system consists of a Caterpillar 235C excavator
fitted with a Labounty UP 90 Universal Processor.
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The LaBounty Universal Processor is a 16,000 pound, twin hydraulic
cylinder, jaw apparatus used both to shear and crush building materials. (See
Figure 2-27 and 2-28) The jaws have a maximum opening of 85 inches and
maximum depth of 64 inches depending on application. Materials that can be
processed using this equipment include structural metallics (steel), concrete,
wood, and decking plate. The processor is operated as an appendage on the
excavator boom in place of the standard three cubic yard bucket and
foreboom, receiving hydraulic power from the excavator.

The Caterpillar 235C is a general purpose excavator with the following
specifications:

* 97,000 pound operating weight,
* 250 H.P. Cat 3306 turbocharged diesel engine,
* track mounted undercarriage,
* maximum reach at ground level of 39' 8."

The above equipment, specifically selected to handle all building materials
incorporated in the Apollo facility, enables an operator to deconstruct steel
and concrete structures, simultaneously processing the debris into easily
packaged or shipped pieces.

Deconstruction of the internal walls and elevated floors will be performed in
sections referred to as remediation areas. These areas are dictated by current
plant layout, by ventilation requirements, and by the ability to move
construction equipment within the areas.

The elevated floors and block walls will be removed and transported to a
storage area for further processing and disposition. Mock-up tests will be
performed to determine the proper methods for removing the elevated floors
and block walls, while keeping the amount of dust to a minimum. These tests
will also determine the dust suppression measures that must be used, including
enclosures.

All structural members will be stacked in a given area while awaiting NDA
and shipment to a licensed disposal contractor. All corrugated sheeting will
be volume reduced for disposal. Any remaining building services will be
removed with standard construction equipment and segregated for disposal.
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The following sequence has been tentatively established for elevated floor and
block wall removal (Figure 2-14):

* area 9,
* area 8,
* a portion of area 3 to access area 7
* area 7,
* area 6,
* area 5,
* area 4,
* remainder of area 3, and
* area 10.

At the completion of deconstruction in a remediation area, all loose dust and
rubble will be removed. All construction equipment used in this activity will
be destaged and repositioned for the next remediation area. Decontamination
may be performed on the equipment prior to relocation. The portable HEPA-
filtered ventilation equipment will then be moved to the next remediation area.
Removal of the ground floor is further discussed below in Section 2.6.3.

2.6.2 West Bay

The west bay is constructed of concrete block walls. Structural steel columns
support the roof of the west bay. The roof consists of a corrugated roofing
material fastened to a series of roof trusses. Deconstruction of the west bay
will be accomplished in the following sequence:

A. Remove the Outer Portion of the Double Block Wall

The outer double block wall on the west side of the West Bay must be
removed to allow the installation of a corrugated sheeting wall on the east
column line of the neighboring industrial facility. The concrete blocks will
be transported to a storage area for further processing and disposition.

B. Installation of a Corrugated Sheeting Wall on the East Column Line of the
Neighboring Industrial Facility and North End of the West Bay

Corrugated sheeting will be installed on the east column line of the
neighboring industrial facility and the north end of the west bay to isolate the
neighboring industrial facility from the west bay walls. This sheeting will
prevent the inner block wall from falling into the main work area of the
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neighboring industrial facility during removal activities and assist in potential
airborne contamination control.

C. Install Gutter on East Column Line of the Neighboring Industrial Facility

The neighboring industrial facility main plant roof runoff is currently directed
onto the west bay roof. The neighboring industrial facility roof will be cut
back and a gutter will be installed to divert this roof runoff to discharge
through the onsite surface water drainage control system, discussed in Section
2.4.3.

D. Enclose the South End of West Bay

Corrugated sheeting and support steel with an access doorway will be installed
on the south end of the west bay. All three sides of the sheeting will be
fastened to the existing roof of the west bay to seal the inside of the enclosure
from the environment. The access door will be designed to allow access to
the west bay by construction equipment.

E. Remove Section of Brick Wall Between East and West Bay

A section of brick wall will be removed between the east and west bays to
allow access to the west bay with construction equipment. This portion of
wall will be transported to a storage area for further processing and
disposition.

F. Remove West Bay Walls

The north, south, and west block walls of the west bay will be removed and
transported to a storage area for further processing and disposition. Mock-up
tests will be performed to determine the proper methods for removing the
west bay block walls, while keeping the amount of dust to a level low enough
to preclude airborne radiological contamination above allowable limits. These
tests will also determine the dust suppression equipment, including enclosures
and supplemental ventilation requirements to be used. All structural members
will be stacked in a given area while awaiting NDA and transport to a
licensed metals contractor for processing and disposal.

All construction equipment used in this task will be destaged and repositioned
for the next remediation area. Decontamination may be performed on the
equipment prior to relocation.
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G. Decontaminate Roof, Structurals, East Bay Wall, and Sheeting

Remaining surfaces will be surveyed for removable contamination. These
surfaces will be decontaminated as necessary, to below approved limits, thus
allowing the remaining structure to be opened to the environment.
Alternatively, contamination above free release limits may be immobilized
using a fixative agent.

H. Enclose Opening Between East and West Bay

Prior to removing the corrugated sheeting on the north and south walls of the
west bay, the section of wall between the east and west bays will be sealed
adequately to maintain containment of airborne contamination from the main
building.

1. Remove Roof and Structural Steel of the West Bay

The remaining roof and structural steel will be removed using standard
construction equipment such as a hydraulic crane, cutting torches, hydraulic
shears, saws, end bolt cutters. All structural steel will be transported to a
licensed metals contractor for processing and disposal.

2.6.3 Soil Remediation

Soil includes surface and subsurface soil materials, concrete slabs, subsurface
concrete structures, and buried utilities. Disposal of soil materials is in
accordance with acceptable guidelines. Volumes of soil can be found in Table
2-10.

Soil remediation is performed so as to avoid creating airborne contamination
above NRC specified limits. Wetting agents and covers are used, as
necessary, to remove and transport materials to the proposed onsite processing
facility.

Standard construction equipment and tools are used for soil and foundation
removal work. The equipment typically consists of excavators, bulldozers,
front end loaders, dump trucks, compactors, dredging equipment, water trucks
for wetting haul roads, skid loaders, and miscellaneous small tools. For the
removal of the ground floor and soil under the main building, the LaBounty
Universal Processor, described in Section 2.6.1 may be used.
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Radiological characterization of the soil is presently 95% complete. The
balance of soil characterization will be performed to bound the extent of
contamination in the north and south sewer areas and to characterize the site
for possible chemical contamination. Chemical contamination sampling and
analysis is currently being performed (Refer to Section 2.3).

As the soil remediation tasks are completed, a final radiation survey will be
performed (Section 4.0). Following the successful completion of the final
radiation survey, and NRC concurrence, soil replacement and grading will be
performed.

A. Remediation of Soils Beneath the Main Building

Uranium contamination in soil beneath the main building has been
characterized (Figures 2-4 and 5). At least the soil > 2000 pCi/g beneath the
main building will be removed prior to deconstruction of the main building.
(The remainder of the ground floor and soil will be removed after B&W
undertakes completion of decommissioning activities as descibed in Section
2.7.) Temporary support measures must be installed before initial soil
removal can be completed. The following activities are included:

Selectively shore main building foundation

As shown in Figure 2-4, uranium contamination exists under most of
the main building floor. The building foundations and the exterior
main building walls must be supported before initiating removal of
contaminated soil. Temporary support of the building column
foundation will be accomplished through the use of auger casting piles
which ensure column stability. Because the outer building walls are
constructed from block and brick which sit on footers independent of
building structural steel, casting piles will also be required for
temporary support of these outer wall foundations.

Support the north sewer

As shown in Figure 2-5, the north sewer runs through one of the areas
of higher uranium contamination on the Apollo site. Access to the
contaminated soil that surrounds the sewer is complicated because this
sewer is an active sanitary and stormwater sewer for the Borough of
Apollo. Thus, the sewer must remain operational. Further
complicating remediation activities is the advanced age of the sewer
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(greater than 100 years) and its fragile condition. In order to maintain
the sewer as an active sewer during remediation, the sewer will be
lined with a plastic liner, and then selectively supported prior to
remediation of the soils that surround the sewer. Approximately
85,000 cubic feet of soil will be removed from the areas adjacent to
the north sewer.

Once the main building is deconstructed (as described in Section 2.7), the
remainder of these soils will be remediated. Planned remediation activities
for these remaining portions of the main building soil include:

* removal of the remaining main building concrete floor slabs;
* removal of main building column and wall foundations;
* removal of remaining soil to an average contamination level less than

30 pCi/g;
maintenance of the soil's angle of repose and slope stabilization for
safe and effective slope management;

* temporary covering of the remediated soil area;
* final radiation survey (see Section 4) and NRC concurrence;
* soil replacement of the remediated area;
* final grading and vegetation.

B. Remediation of Soils in the Neighboring Industrial Facility's South Bay

As shown in Figure 2-4, some soil below the neighboring south bay is
contaminated above acceptable levels. This contamination originates from and
lies along the south sewer. The south sewer serves only B&W's main
building and the neighboring industrial facility. B&W maintains an NPDES
permit for discharge through this sewer.

This concrete sewer is 18 inches in diameter by 427 feet in length. As shown
in Figure 2-31, the sewer starts on the south end of B&W's main building,
under the site of the former box shop, proceeds west under the neighboring
industrial facility, and out to the Kiskiminetas River. The sewer has been
used by B&W for the discharge of treated process effluents. Portions of the
sewer have, over time, deteriorated, permitting treated effluent to seep into
the surrounding soil resulting in soil contamination near the sewer.

Some contaminated soil that is to be remediated lies beneath the building
support columns for the neighboring industrial facility's south bay. Also, the
south sewer is still an active sewer for the neighboring industrial facility.
These constraints to soil remediation will be eliminated by selectively shoring
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the neighboring south bay foundations and making the south sewer non-
functional. A new sewer line may be installed, if required by the neighboring
industrial facility, after remediation efforts which may impact such an
installation are completed.

Once the temporary shoring is installed, removal of the soil containing
uranium contamination above 30 pCi/g, along with the sewer line, can
proceed. Planned remediation activities include:

deactivation of neighboring industrial facility connections to the south
sewer,

* installation of temporary foundation shoring,
* removal of railroad tracks in the remediation area,
* removal of contaminated soil,
* removal of the south sewer,
* maintenance of the soil's angle of repose and slope stabilization for

safe and effective slope management,
* final radiation survey (see Section 4.0) and NRC concurrence,
* possible installation of a new sewer line,
* backfilling remediated areas,
* restoration of the railroad tracks,

C. Remediation of Soils in the Parking Lot

There is parking lot contamination apparently associated with main building
operations. Additional operations of the laundry facility resulted in
contamination of the soil beneath the structure. The estimated volume of in-
place contaminated material in this area is approximately 297,000 cubic feet
of soil contaminated to greater than 30 pCi/g. This material, in general, does
not pervade as deeply into the ground as some areas under the main building,
and along the south sewer and the riverbank. Affected utilities in this area
include buried water lines, buried natural gas lines, overhead power lines, and
overhead telephone lines. They will be removed or relocated as discussed in
Section 2.6.4.

Planned remediation activities for this area include:

* removal or relocation of affected utilities,
* removal of concrete slabs,
* removal of existing or abandoned structure foundations,
* removal of contaminated soil containing uranium contamination above

30 pCi/g,
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maintenance of the soil's angle of repose and slope stabilization for
safe and effective slope management,

* soil processing,
* final radiation survey and NRC concurrence,
* backfilling of remediated areas,
* final grading with soil cover, if required, and vegetation.

D. Remediation of the Riverbank Area

Radiological contamination exists in the parking lot riverbank area and the
offsite riverbank areas. Characterization data indicate the existence of
radiologically contaminated soil with average activity concentration levels
greater than 30 pCi/g. Volumes are included in Table 2-10. The remediation
effort will be affected by the KVWPCA main trunkline, which runs south to
north along the riverbank, and by the water table, which is directly related to
the river elevation.

Riverbank remediation will consist of:

maintaining the soil's angle of repose and stabilization for effective
slope management;

* protecting the KVWPCA main trunkline;
* removal of material down to an average contamination level less than

30 pCi/g;
performing final radiation surveys (Section 4.0) and NRC
concurrence;
protecting the riverbank with rock gabions, grading, and vegetation.

Because characterization of portions of the near riverbank indicates
contamination greater than 30 pCi/g, these areas will be remediated. This
remediation will be performed so as to prevent the potential contamination of
the Kiskiminetas River above acceptable limits. Dredging equipment will be
used to remove the river sediments, which will be contained in a temporary
storage tank with an internal filter system. Sediments will be allowed to settle
in the tank, and the tank discharge will be sampled to verify that required
water quality has been achieved. The tank sediments will be collected, tested,
and disposed of as necessary during the soil remediation activities. Flow
deflectors and silt curtains will be used in order to prevent possible siltation
of the Kiskiminetas River. Further details of water control are found in
Section 2.4.3 (Figure 2-19).
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2.6.4 Utility Relocation or Removal

The Apollo site is serviced by several utility companies and the Borough of
Apollo (Figures 2-29, 30 and 31). During the remediation efforts, all
essential services are maintained, but they may require relocation to provide
access to contaminated areas. Services are phased out when they are no
longer required.

Some of the essential services at the Apollo site are electrical power, water,
sewer, and telephone. Electrical power is provided by West Penn Power,
water by the Municipal Authority of Westmoreland County, sewer by the
Borough of Apollo, and telephone by Alltel Telephone.

Following is a discussion of the key tasks associated with relocation of

utilities:

A. Relocate West Penn Power Company Lines

Power lines and distribution poles will interfere with the remediation efforts
in several locations. For this reason, West Penn Power Company will
relocate the lines and poles away from the affected remediation areas. The
known interferences are 12 KV lines (480/240/120V lines supplying power
to the neighboring industrial facility) in the riverbank area, and 25 KV and
4 KV feed lines to the Borough of Apollo, crossing over the main building
roof to power poles along Warren Avenue.

B. Provide Temporary Power for the Neighboring Industrial Facility and the
Riverbank

A temporary power source will be installed along the riverbank to supply
temporary power and lighting for planned remediation activities in the south
sewer riverbank areas.

C. Reroute the Main Power Feed to the Main Building and Maintain Emergency
Temporary Power.

During deconstruction, power to the main building must be maintained along
with the emergency power system. This will be accomplished through
temporary facilities that can be easily moved as deconstruction progresses.
The 480 volt main feed for the main building is in the deconstruction area,
which will necessitate its relocation.
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D. Remove and Reroute Municipal Authority Water Lines

Several water lines cross the site. As remediation activities progress, these
lines will be eliminated or rerouted as necessary. Fire protection water to the
main building is maintained until the main building is removed.

E. Reroute and Reinforce the Borough of Apollo North Sewer

This 24 inch vitreous clay tile sewer is a combined sanitary and stormwater
sewer that serves the Apollo residents, B&W, and the neighboring industrial
facility. The sewer line discharges into the Kiski Valley Water Pollution
Control Authority line except during periods of heavy rain at which time it is
partially diverted to the Kiskiminetas River. Remediation activities associated
with the North sewer are discussed in Section 2.6.3.

F. Remove South Sewer

The south sewer serves only B&W and the neighboring industrial facility
operations, and discharges directly into the Kiskiminetas River. The south
sewer will be removed as part of the soil remediation effort (Section 2.6.3).

G. Relocate the Caliper Natural Gas Line

The Caliper natural gas well is located on the southwest corner of the
neighboring industrial facility's property. The well discharge, which operates
at 28 psi pressure, is through a 2 inch line that traverses B&W property from
north to south. This line crosses an area that requires remediation. To keep
the gas well and line in service, the line will be relocated off B&W property.

H. Removal and Support of Railroad Tracks

On the neighboring industrial facility's property, five sets of railroad tracks
cross over the south sewer. One of the three active tracks will be used by the
neighboring industrial facility during remediation activities. This track and
track bed may be temporarily supported for remediation activities. On
completion of remediation activities, all tracks will be returned to their
previous condition and location.

2.6.5 Final Radiation Survey and Site Restoration

The final radiation survey will be carried out as described in Section 4.
Following completion of the survey in areas where excavation has been done
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and verification by NRC that the release criteria specified in Section 4 have
been met, the excavation will be backfilled with soil. Soil removed during
remediation, which does not require disposal at a licensed LLRW facility or
Envirocare, will be replaced in excavations on B&W owned property. At the
completion of deconstruction and remediation activities, the site will be
graded to allow a positive flow of surface water to the Kiskiminetas River.
Based on current plans, the main building area will be graded at
approximately one percent slope and the parking lot at approximately one-half
percent slope. The riverbank area will be lined with rock gabions for slope
protection and proper drainage. The exterior remediation areas will be seeded
to reduce soil erosion. The interior and offsite remediation areas will be
restored to their pre-remediation condition, or better.

2.7 Completion of Decommissioning Activities

The following activities are planned to be performed after B&W notifies the
NRC that it has determined to terminate all activities authorized under License
No. SNM-145 and the NRC has approved the Decommissioning Plan. The
scope of these activities involves the external deconstruction of the main
building. These activities will complete the decommissioning program and
allow the site to be released for unrestricted use.

The main building consists of four exterior walls and a roof. The exterior
walls are constructed of three course, 12 inch thick brick walls. A series of
structural steel columns support a gable that consists of corrugated sheeting
supported by the roof purlins and trusses. The remediation of the exterior
walls and roof will be performed in sections. The building will be
deconstructed starting at the south end of the building and working to the
north in approximately 70 foot sections. The actual size of these sections is
dictated by ventilation requirements and the ability to move the construction
equipment within the area.

The main building sections will be deconstructed in a mobile temporary
enclosure for the main building (Figures 2-32 and 33). The mobile temporary
enclosure is a structure approximately 100 feet wide, 100 feet long, and 50
feet tall. This structure is mounted on rail road cars, enabling the progressive
deconstruction of the Apollo facility while maintaining adequate containment
of potentially contaminated airborne particulates. The HEPA-filtered
ventilation equipment described in Section 2.4.3 of the Decommissioning Plan
will provide the airborne contamination control for the enclosure. The
enclosure, in conjunction with the HEPA-filtered ventilation equipment, will
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enable adequate containment of potentially contaminated airborne particles to
be maintained throughout deconstruction.

The mobile temporary enclosure will be constructed in place over the south
end of the main building. This structure will consist of a steel frame designed
to AISC specifications, a corrugated steel sheeting exterior, and an interior
polymer membrane contamination barrier. The polymer membrane will
extend to the ground where it will be sealed to the ground with sand, thus
providing an acceptably airtight enclosure.

As the enclosed building is deconstructed via the LaBounty Universal
Processing System, the mobile enclosure will be advanced for one 70 foot
building section at a time, by pushing the railroad flat cars with track jacks.

The exterior wall and roof rubble will be removed using standard construction
equipment and transported to a storage area for further processing and
disposition. Material from the main building deconstruction will be handled
as described in Section 2.4.5. All construction equipment will be destaged
and repositioned to the next remediation section. Decontamination may be
performed on the equipment prior to relocation. Mock-up tests will be
performed to determine the proper methods for removing the walls and roof
while keeping the amount of dust to an acceptable level. These tests will also
determine the dust suppression equipment required, including enclosures and
supplemental ventilation.

Upon completing the progressive deconstruction of the main building, the
polymer membrane will be lowered and packaged, maintaining containment
of the inside surface. Then the mobile temporary enclosure will be
disassembled using conventional methods.

2.8 Schedules

An approximate schedule has been developed for the ongoing
decommissioning activities described in Section 2.6, with three exceptions,
identified and discussed below. This schedule is presented in Appendix 2.

Two criteria were used in developing the schedule:

Removal, to the extent possible, of contaminated materials requiring
disposal in a LLRW disposal site (i.e.; contaminated to greater than
2000 pCi/g) prior to January 1992.
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Expeditious removal (prior to January 1993) of contaminated building
materials and soil containing uranium concentrations greater than 30
pCi/g from the site, consistent with disposal site availability;

Once B&W has notified NRC pursuant to 10 CFR § 70.38(b) that it is
terminating all licensed activities at the Apollo site and NRC has approved the
Decommissioning Plan, B&W will prepare an updated schedule for the
completion of decommissioning activities and the remaining ongoing activities.
B&W estimates that external deconstruction of the main building, described
in Section 2.7, will last approximately 18 months and that remediation of the
soil under the main building and utility relocation will last approximately two
months beyond completion of external deconstruction. B&W estimates that
the completion of the final radiation survey and NRC verification that the
residual contamination limits have been met will be approximately six months
after completion of external deconstruction. Site restoration will be completed
approximately six months later.

In addition to the schedule for the ongoing decommissioning activities,
Appendix 2 also provides a timeline showing the decommissioning activities
which have already been completed.

2.9 Decommissioning Organization and Responsibilities

2.9.1 Overall Organizational Structure

Pennsylvania Nuclear Service Operations (PANSO), of B&W's Nuclear
Environmental Systems Division (Figure 2-34), is organized by major
functional activities with a Technical Control organization (Figure 2-35)
designated to manage health and safety and regulatory requirements.
Technical Control includes a compliance function for matters related to
regulatory compliance requirements.

The basic structure of PANSO is in place and has been effective in managing
the previous nuclear fuel manufacturing operations as well as the safe
completion of the decommissioning activities at the Apollo site.

For the Apollo Decommissioning Project, a matrix organization (Figure 2-36)
was established in August 1990 to manage the large, but temporary scope of
work. This organizational structure results in the use of safety and
administrative systems, procedures and experienced personnel that have been
developed at PANSO over the past 30 years to effectively manage operations
involving radioactive materials in a manner that protects the health and safety
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of the workers and general public. This organizational structure also ensures
the independence of the safety related functions for the Project.

The Apollo Decommissioning Project organization includes a Project
coordinator to ensure that there is effective interface between the Project and
Technical Control Organizations. The Apollo Decommissioning Project
organization also includes dedicated engineering and operations functions.

2.9.2 Key Positions and Responsibilities

Key positions are those that are responsible for assuring the safe
decommissioning of the Apollo site. The key position responsibilities are
described below:

A. Program Manager, Apollo Decommissioning Project

The Program Manager has the overall responsibility for the planning and
management of the decommissioning activities of the Apollo site. It is his
responsibility to meet safety requirements, technical performance, and
budgeting criteria. He has the full authority to exercise the management
controls necessary to assure the safe conduct of this decommissioning project.
Some of the key positions of his organization are supplemented and
complemented by PANSO personnel who represent functional disciplines -
health and safety, licensing, quality assurance, nuclear safety and regulatory
compliance, financial, and administration.

B. Manager, PANSO

The Manager of PANSO has full authority to exercise management controls
necessary to assure safe operation of the site, including matters related to
health and safety, licensing, quality assurance, and regulatory compliance.
For safety related matters, he has the authority to overrule the Program
Manager, Apollo Decommissioning Project.

C. Manager, Technical Control

The Manager of Technical Control is the senior licensing and safety
individual, reporting to the Manager, PANSO. The Manager of Technical
Control administers and is responsible for control programs to assure
protection of the health and safety of the workers, general public, and the
environment. He is responsible for maintaining sufficient technical expertise
in control disciplines to assure an effective health and safety program, to
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maintain regulatory compliance, and to provide technical and regulatory
advice and consultation in support of facility operation.

The Manager of Technical Control is independent of the Apollo
Decommissioning Project functions and has the authority to terminate any
operation that in his opinion could either directly or indirectly have a negative
impact on the health and safety of employees and general public or
compliance with regulatory requirements.

D. Manager, Engineering

The Manager of Engineering reports to the Program Manager and is
responsible for managing a project engineering group that provides
engineering support. He is responsible for the development of work plans,
necessary detailed procedures, and engineering releases for decommissioning
activities, design of temporary facilities, and analyses of permanent plant
items and structures for developing deconstruction methods and techniques.
He is also responsible for developing engineering documents for procurement
of materials and equipment.

E. Supervisor, Operations

The Supervisor of Operations reports to the Program Manager and is
responsible for implementing work procedures in a manner consistent with the
work rules and guidelines of the Quality Assurance and Health and Safety
programs. He is also responsible for ensuring the timely management of
decommissioning activities and for implementing productivity improvement
plans for achieving overall cost effectiveness of the project.

F. Supervisor, Health and Safety Operations

The Supervisor of Health and Safety Operations is responsible for the
radiological, industrial, and environmental safety functions and reports to the
Manager of Technical Control. He is responsible for implementing measures
that provide safe and healthful working conditions, for maintaining radiation
exposures as low as reasonably achievable, and for minimizing releases of
radioactivity to the environment. This is accomplished through review of
instructions and procedures, monitoring and surveillance, training, and
investigation and evaluation of routine data and unusual events.
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G. Supervisor, Nuclear Safety and Regulatory Compliance

The Supervisor, Nuclear Safety and Regulatory Compliance, reports to the
Manager of Technical Control, and is responsible for the regulatory
compliance program. He coordinates activities and provides technical advice
to assure that compliance is maintained in the decision making process, that
timely action is taken by the Apollo Decommissioning Project organization to
correct any identified noncompliances, and that measures are taken to avoid
re-occurrence of any noncompliance.

The Supervisor, Nuclear Safety and Regulatory Compliance, serves as the
administrator for licenses and permits required by regulatory agencies and is
responsible for auditing performance against regulatory requirements.

H. Supervisor, Quality Assurance and Services

The Supervisor of Quality Assurance and Services reports to the Manager of
Technical Control. He is responsible for administering quality assurance
programs that monitor quality related operations and for providing
documented evidence that the required quality levels have been maintained in
all work activities. He is responsible for quality assurance audits and
inspections and for prompt correction of conditions which could adversely
affect quality.

1. Supervisor, Health Physics Engineering

The Supervisor of Health Physics Engineering reports to the Manager of
Technical Control and is responsible for developing the site health physics
plan; preparing radiation work permits for decommissioning activities;
performing site and area surveys; providing health physics services for
decommissioning operations; and performing site characterization of the in-
process work, including the final site characterization to verify release for
unrestricted use.

J. Supervisor, Document Control

The Supervisor of Document Control, reporting to the Technical Control
Manager, is responsible for maintaining the document control tracking and
management system, which encompasses issuance, maintenance, and
upgrading of documents as delineated in the project Quality Control Manual.
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K. Training Coordinator

The Training Coordinator reports to the Manager of Technical Control and
is responsible for implementing the ongoing PANSO training program to
ensure that workers receive specific job-related training appropriate to the
worker's level of involvement in the Apollo Decommissioning Project.

Job specific training may include:

* Job-specific work procedures,
* General procedures,
* Safety practices,
* Radiation safety training, and
* Hazardous material training.

2.9.3 Minimum Qualification for Key Positions

A. Program Manager, Apollo Decommissioning Project

The Apollo Decommissioning Program Manager must hold a B.S. degree in
engineering or science and have a minimum of 10 years construction
management experience. Two years of this experience should involve nuclear
facility construction. In addition five years of this experience should involve
broad management of major construction projects.

B. Manager, PANSO

The PANSO Manager must hold a B.S. degree in engineering or science and
have a minimum of 10 years of nuclear experience, including five years of
broad management experience; or must hold a Baccalaureate degree from an
accredited college or university and have a minimum of 15 years experience
associated with the nuclear industry and a minimum of five years broad
management experience.

C. Manager, Technical Control

The Manager of the Technical Control function must hold a B.S. degree in
science or engineering and have a minimum of 10 years of nuclear experience
including a minimum of five years of technical management experience.
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D. Manager, Engineering

The Engineering Manager must hold a B.S. degree in engineering or science
and have a minimum of 10 years of experience in the design, operation and
decontamination of NRC licensed nuclear facilities. A minimum of two years
of this experience should involve managing the engineering and technical
support of NRC facilities and activities.

E. Supervisor, Operations

The Operations Supervisor must hold a B.S. degree in engineering or science
and a minimum of two years nuclear experience, or a high school diploma
with 10 years of nuclear experience.

F. Supervisor, Health and Safety Operations

The Health and Safety Operations Supervisor must hold a B.S. degree in
science or engineering and have a minimum of two years experience in
radiological safety and health, or a high school diploma with at least 10 years
of experience in radiological safety and health.

G. Supervisor, Nuclear Safety and Regulatory Compliance

The Regulatory Compliance Function Supervisor must hold a B.S. degree in
science or engineering and have a minimum of two years experience in
nuclear operations, or a high school diploma with at least 10 years experience
in nuclear operations.

H. Supervisor, Quality Assurance and Services

The Quality Assurance and Services Supervisor must hold a B.S. degree in
science or engineering and have a minimum of two years of experience in
nuclear operations, or a high school diploma with at least 10 years experience
in nuclear operations.

1. Supervisor, Health Physics Engineering

The Health Physics Engineering Supervisor must hold a B.S. degree in health
physics or equivalent and be certified by the American Board of Health
Physics (ABHP) or be eligible for ABHP certification. Alternatively, this
person shall have at least 10 years of experience in nuclear operations with
at least five years of assignments in health physics.
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2.9.4 Safety Advisory Board (SAB)

The Apollo Decommissioning Project is under the cognizance of a Safety
Advisory Board (SAB). The SAB serves as the PANSO safety committee and
is a vehicle for management review of all health and safety related matters.
The SAB consists of at least four senior members of PANSO's management
and technical staff appointed by the Manager, PANSO. The SAB may form
ad hoc committees to conduct some of its activities. The SAB remains
responsible for the actions of the ad hoc committees. The Board Chairman,
selected by the Board from among its members, is responsible for determining
whether the appropriate disciplines are represented on ad hoc committees and
at Board meetings to evaluate the items under consideration.

A. The responsibilities of the SAB include:

I1. Acting as the ALARA committee, reviewing the annual ALARA Report and
assessing progress in attaining ALARA goals considering:

* programs and projects undertaken by the radiological safety function;
* trends in airborne concentrations of radioactivity, personnel exposures,

and environmental monitoring results; and
programs for improving the effectiveness of equipment used for
effluent and exposure control.

2. Reviewing ongoing work activities including proposed major changes to
operations and facilities, ad hoc committee activities, the health and safety
program, and inspections and audits to assure that the health and safety
program is being effectively implemented.

3. Providing professional advice and counsel on health and safety issues.

The SAB is responsible to the Manager, PANSO. Records of SAB
proceedings and reviews, findings, and recommendations shall be reported in
writing to the Manager, PANSO, and to the managers responsible for
operations that have been reviewed by the Board.

2.10 Training

The PANSO organization includes a full time Training Coordinator to
implement training programs which are applicable to each employee's work
assignment. Training provided in connection with decommissioning activities
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is based upon existing PANSO internal procedures and manuals and includes
the following features:

Regulatory Guide 8.13 - Provision is made to give this information to
female radiation workers and coworkers.

Regulatory Guide 8.15 - The PANSO Respiratory Protection Manual
has been issued and training is ongoing.

* Regulatory Guide 8.29 - This is incorporated into routine shoptalks.

Safety rules and procedures are addressed by Health and Safety
Instructions, Industrial Safety Instructions, job procedures, and
equipment operating procedures.

Work permit procedures are covered in "General Employee Training -
Radiation Protection" and routine shoptalks with Health and Safety
technicians.

Dosimetry, bioassay, and air sampling requirements are addressed by
License No. SNM-145 and the PANSO evaluations manual. Specific
air sampling requirements are addressed in RWPs.

Emergency plans and procedures are continuously reviewed for
consistency with deconstruction. Training is accomplished through
formal training sessions and shoptalks.

The administrative system to report conditions potentially adverse to
safety or quality is defined in the Quality Assurance Manual.

All radiation workers are trained in the operation and proper use of
personnel monitoring instruments. In addition, personnel are trained
in the use of specific instruments and equipment which they are
required to use in performing their work.

ALARA considerations are covered through the existing site ALARA
plan. Training is accomplished through shoptalks.

Radiation workers are provided with documented training by the
Training Department. There are also weekly shoptalks given by the
foreman. Instruction is also given on specific procedures. These
shoptalks and instructions are documented.
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2.10.1 Radiation Safety

The PANSO radiation safety training program is used for the training and
retraining of all unescorted individuals involved in decommissioning activities
at the Apollo site. The purposes of the program are to promote an awareness
of the potential risks involved and to provide a level of proficiency in personal
radiation protective measures consistent with assigned tasks so that personnel
involved in decommissioning the Apollo site can carry out their assigned
responsibilities safely. On-the-job training is provided as part of the training
program, as deemed necessary by Health and Safety personnel, to assure that
all personnel are familiar with all aspects of their work. The existing PANSO
training program is being used for Apollo decommissioning work.

A. Training takes place before an individual enters a controlled area. Each
individual is reaudited annually, and requalified every two years. Credit may
be given for applicable training received off site, but plant-specific training
is provided for all personnel. Training and examination results are formally
documented.

B. The primary objectives of the radiation protection training program are:

To provide information on the biological effects of stochastic and
nonstochastic radiation, the potential risks associated with radiation
exposure, and the basis for biological risk estimates.

To enable each person to comply with plant rules and respond
properly to warnings and alarms under normal and accidental
conditions.

To enable individuals to keep their own radiation exposures ALARA
and to effectively apply ALARA considerations in making decisions
that affect the radiation exposure of others.

C. The radiation safety training has been designed to ensure that the program can
be reviewed and revised as needed to meet changing conditions, and that the
instruction is sufficiently well understood to permit its practical application.
In addition, the program has been designed to minimize redundant training.
The status and extent of the training for each individual are documented to
verify that workers are adequately trained for each assigned job.
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D. The radiation safety training program includes the following topics:

* Radiation fundamentals - basic characteristics of radiation and
contamination.

* Radiation exposure limits and controls - external radiation exposure
control methods, procedures, and equipment.

* Radiation contamination limits and controls - contamination and
internal radiation exposure control methods, procedures, and
equipment.

* Contaminated materials associated
potential radiological problems.

* Emergency procedures and systems
actions.

Biological effects of radiation - basic
and methods of assessment.

Radiation Protection Program.

Industrial Safety

with decommissioning work -

- work related information and

understanding of biological dose

2.10.2

The PANSO industrial safety program is used for training and retraining all
unescorted individuals involved in decommissioning activities at Apollo. The
purpose of the program is to promote an awareness of the potential risks
involved and to provide knowledge and proficiency in industrial Safety
consistent with the assigned tasks. Personnel involved in the Apollo
Decommissioning Project are trained to be able to carry out their assigned
responsibilities safely. On-the-job training and equipment specific training are
provided as part of the training program.

A. Training takes place on a continuing basis. Training in the proper use of
specialized equipment is given before the individual uses that equipment.
Credit may be given for applicable training received offsite.
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B. The primary objectives of the industrial safety training program are:

To provide information on the safety and potential industrial hygiene
hazards associated with working at the Apollo site and the steps taken
to provide a safe work environment.

To enable each person to comply with plant rules and respond
properly to warnings and alarms under normal and accidental
conditions.

To enable individuals to recognize potential hazards and to take
appropriate measures to prevent personal injury and/or damage to
facilities and equipment.

C. The industrial safety program has been designed to ensure that the program
can be reviewed and revised as needed to meet changing conditions and that
the instruction is sufficiently well understood to permit its practical
application. The program minimizes redundant training. The status and
extent of the training of each individual are documented to verify that workers
are adequately trained for each assigned job.

D. The industrial safety training program includes the following topics:

Weekly shoptalks - pertinent industrial safety information, injury

statistics, specific safety topics.

Specific training on specialized equipment - cranes, forklift trucks,
front end loaders, scissor lifts.

General industrial safety topics - proper lifting, hearing conservation,
eye protection, slips and falls, hazardous material handling, use of
power tools.

Specialized training - first aid, CPR, fire fighting, use of respirators,

HAZWOPER.

2.11 Contractor Assistance

It is B&W's intention to decommission the Apollo site primarily by using
B&W employees under B&W supervision and management. Existing B&W
procedures delineating the policies and administrative guidelines are applicable
to the Apollo Decommissioning Project, and work is performed according to
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PANSO documents (Quality Assurance Program, Health and Safety
Instructions and Procedures, Industrial Safety Procedures, Engineering
Releases, and Work Packages).

As work packages are developed, it may be determined that, from a cost or
schedule standpoint, it is beneficial to use contractor personnel for certain
specific activities. All contractor personnel working on the Apollo site are
under the direct supervision of B&W personnel. Furthermore, all contractor
personnel are trained in health and safety matters in a manner and to the
extent determined by Health and Safety personnel.
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Table 2-1
RADIOLOGICAL CHARACTERIZATION SUMMARY APOLLO

[Sample values are in pCi/g for soil, wall, floor, and roof
samnles and in nCi/l for water samnles.1

SITE

LOCATION SAMPLE NO. OF MIN. MAX. MEAN MEDIAN
MATRIX SAMPLES VALUE VALUE VALUE VALUE

SOIL 1,416 1.15 34,078 501 18.49

MAIN WALL 684 3.62 104,510 900 46.6

BUILDING FLOOR 307 2.9 43,381 1,457 60.5

ROOF 119 7.8 5,610 380 216.8

PARKING SOIL 1,6171 2.4 1,169.6 36.4 16.4
LOT

INTERIOR SOIL 1,167 2.63 4,158 61 13.6
OFFSITE 1

AREA FLOOR 7 6.9 135.2 29.3 8.57

EXTERIOR SOIL 2,408 1.2 1,764 34 14.25
OFFSITE 23AREA WATER 3  32 63 5,594 1,414 1005.2

SOIL 251 3.1 487 24 11.7

LAUNDRY WALL 66 30 70 9 28.4

FLOOR 9 35 118 58 46.3

GROUND- WATER 3 137 63 5,594 1,622 1,074.7
WATER
ASSESS-
MENT

NOTES: 1. The interior offsite area is defined as the area inside of the neighboring
industrial facility.

2. The exterior offsite area is defined as the area outside of the neighboring
industrial facility extending to the river bank.

3. Water contamination concentration levels are measured in picocuries/liter
(pCi/1). None of the water sample results exceeds the limit for
unrestricted release of water to the environment of 30,000 pCi/1 given in
10 CFR 20, Appendix B, Table II, column 1. Tap water analysis has
given values ranging from 700 to 1,400 pCi/1.



Table 2-2
Soil Chemistry Data Evaluation of Parking Lot Area Materials

Parameter Units LLD SampleLocationi:
1T 3 41 58 7 ...8 .91 10 11. 12 13 :.::1415

Arsenic ppM <0.1 -(1) . . . . . . . . . . . . . .
Barium ppm < 10 -. . . . . . . . . . . . . .
Cadmium ppm <0.1 -. . . . . . . . . . . . . .
Chromium ppm <0.1 -. . . . . . . . . . . . . .
Lead ppm <0.1 0.1 1 . . 0.1 0.2 - - - 0.2 0.2 0.2 0.1 0.4
Mercury ppm <0 .0 1 - - - - - - - -
Selenium ppm <0.1 . . . . ..- - - - -
Silver ppm <0.1 -. . . . . . . . . . 0.2 - - -
Total Beryllium ppM <0.1 1.4 1.2 1.1 1.0 1.1 1.9 1.0 1.1 1.1 1.0 1.4 0.8 0.6 1.3 0.5
Reactive Cyanide(4) ppM <0.1 - 92.0 150.0 - 15.0 230.0 - - - 330.0 230.0 - - - -

Reactive Sulfide ppM <l0 - - - - - - - - - - - - - - -

Corrosivity pH units NA(3) 7.5 8.2 8.1 8.1 7.3 7.6 8.4 8.1 8.0 8.3 8.4 8.3 7.9 7.7 7.8
Flash Point Farenheit >200 - - - - - - -. .
PCB's ppm < 1.0 NT (2) - NT NT NT NT - - NT NT NT NT NT NT -
Total Cyanide(4) ppm <1.0 NT 8.0 3.0 NT 1.0 - NT NT NT 1.0 1.0 NT NT NT NT

Parameter Units LLD Sam ple: Locatl•o n
16 :::::.17 18 19. 20 21 22 23 242526 27.:: 128 29 30

Arsenic ppm <0.1 - - - - - - - -
Barium ppm <10 - - - - - - - -
Cadmium ppm < 0. 1  - - - - - - - -
Chromium ppm <O. - - - - - - - - - - 0.2 - - -.

Lead ppm <0.1 0.2 - 0.1 0.5 0.1 - 0.2 0.2 0.2 0.4 0.3 0.2 0.1 0.9 -
Mercury ppm <0.01 - - - - - - - - -
Selenium ppm <0.1 -. . . . . . . . . . . . . .
Silver ppm <0.1 . . . . . . . . . . . . . 0.4 0.3
Total Beryllium ppm <0.1 0.7 0.7 0.6 0.5 0.7 0.6 0.7 1.0 1.0 0.8 0.8 1.2 0.9 0.9 1.5
Reactive Cyanide(4) ppM <0.1 - - - - - - - - - - - - - 1.0 -

Reactive Sulfide ppm < 10  - - I- - - - - - - - - - - -

Corrosivity pH units NA 8.3 7.4 7.9 8.1 7.2 5.9 8.0 8.2 8.2 8.6 7.3 8.4 7.9 8.5 8.1
Flash Point Farenheit >200 ,.- - - - - - - - - - - - I -
PCB's ppm < 1.0 - NT NT NT NT NT NT - NT NT - NT NT - NT
Total Cyanide(4) ppm < 1.0 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

(1) Dash denotes samples below lower limit of detection (LLD).
(2) NT denotes parameter not tested.
(3) NA denotes not applicable.
(4) Both Reactive and Total Cyanide analysis performed. Total Cyanide more rigourous test. All total cyanide values below limits.



Table 2-3
Ground Water Chemical Analytical Results

Parameter Units MCL :.Sample Location: I
A .s. .B :2A.. A 4A A 5B.. .OA lO0B. 1A18 =5A

VOA
Trichloroethene ppb 5.01-<>l - - 30.0 5.0 380.0
1,1 - Dichloroethene ppb 7.0] . .. _..__ ] 5. 12.0
1,2 -Dichlroethane PPb 5. - 11.0

Metals (totals)
Arsenic ppb 50.0 48.6 - NT (2) NT - - NT 62.0 NT NT -

Barium ppb 1000.0 1690.0 1970.0 NT NT 993.0 914.0 NT 10100.0 NT NT -
Beryllium ppb 10.0 351.0 - NT NT 128.0 285.0 NT 1310.0 NT NT 120.0
Cadmium ppb 10.0 31.0 - NT NT 10.0 23.0 NT 145.0 NT NT 11.0
Chromium ppb 50.0 472.0 - NT NT 110.0 308.0 NT 1550.0 NT NT 195.0
Lead ppb 50.0 275.0 - NT NT 96.0 170.0 NT 11400.0 NT NT 113.0
Mercury ppb 2.0 - - NT NT - - NT 5.6 NT NT -
Selenium ppb 50.0 - - NT NT - - NT - NT NT -
Silver ppb 50.0 - - NT NT - - NT 50.0 NT NT 70.0

s (dissolved). : •____=_==_=____=_=_==__=______= _______ _______=_____=_
Barium ppO 1000.0 - 2190.0 .........
Parameters.. ....
Flouride ppm~ 4.0 4.0 - 7.0 - - 5.0 - 5.0 - - -

Suspended Solids ppm! NA 7400.0 66.0 3100.0 1200.0 2300.0 3900.0 1300.0 34000.0 7700.0 2000.0 1.0(3)
Turbidity (4) NTUs 5.0 3300.0 41.0 2000.0 840.0 2300.0 4200.0 960.0 46000.0 6300.0 2900.0 2400.0

Other

(1) Dash denotes samples below lower limit of detection (LLD).
(2) NT denotes parameter not tested.
(3) Suspended solids value appears incorrect due to high turbidity value.
(4) Nephelometric turbidity units (NTUs).
(5) Because of the turbidity and suspended solids in the samples and a correlation between elevated metals concentrations and turbidity,

the metals concentrations are suspect.



Table 2-4
Soil Boring Chemical Analytical Results

I Parameter I Units I:Sample :Locatioh:

VOAs•

Metals

1A-01 1. A407J lAb 2-23- 43A13 A 4A-15:4A174A:2

FTrichloroethene b -(1 - - - - 45.01 21.0 - - -

Arsenic ppm 32.3 9.0 10.3 4.6 4.5 10.3 9.4 77.3 6.6 7.1
Barium ppm 95.3 78.4 139.0 41.8 114.0 119.0 82.2 198.0 197.0 167.0
Beryllium ppm 15.1 6.9 4.3 3.6 65.5 32.9 18.8 8.2 5.2 11.9
Cadmium ppm 17.0 5.6 3.3 2.7 10.4 4.7 17.1 6.6 4.2 9.8
Chromium ppm 22.1 21.2 14.4 16.5 63.1 23.7 84.6 20.6 15.8 24.9
Lead ppm 1680.0 20.1 13.5 8.7 10.8 17.3 11.1 16.6 14.6 22.0
Mercury ppm - - - - - - - - - -

Selenium ppm 0.2 '0.3 0.3 0.2 0.3 0.3 0.4 0.4 --

Silver ppm 2.2 2.5 1.1 1.2 7.8 - 2.2 1.1- 1.1

I Parameter I Units : SamDle Location:

.Metal

I5B-O01: :::Z!5B-02 I 103B`-02 1OB-031 101B- 7liB,011:1i3B-0 Ii5A-lSA-I 1

Trichloroethene I ppb 99.01 130.01 - I - - - - I- -

Arsenic ppm 5.4 15.5 7.8 13.0 4.4 12.9 19.9 7.2 3.0
Barium ppm 71.5 69.5 96.2 65.9 47.4 97.9 90.2 229.0 65.0
Beryllium ppm 3.9 3.9 7.9 6.3 2.2 133.0 12.1 14.6 5.2
Cadmium ppm 3.4 3.9 9.8 10.3 1.8 19.1 2.1 6.4 0.6
Chromium ppm 20.2 19.3 25.9 15.9 16.1 18.7 21.8 10.8 17.4
Lead ppm 21.8 89.8 129.0 123.0 10.8 40.8 14.1 292.0 16.3
Mercury ppm - - - - - - - - -

Selenium ppm 0.4 0.3 0.3 0.3 0.3 0.7 0.5 1.7 -
Silver _ ppm 2.5 1.1 2.3 1.5 1.2 2.4 4.0 2.3 -

(1) Dash denotes samples below lower limit of detection.
(2) All PCBs, Semi-VOAs, and pesticides below lower limits of detection.



Table 2-5
MAIN BUILDING

WEIGHT AND VOLUME OF STRUCTURAL ITEMS

__ WEIGHT (pounds) VOLUME (cuft)

MAIN BUILDING

Support Columns 127,400 900

Crane Beams 151,000 1,000

Miscellaneous 10,000 1,900

Second Floor Support 111,200 1,800
Beams

WEST BAY

Support Columns 49,400 1,000

Miscellaneous 2,000 200

TOTAL 451,000 6,800



Table 2-6
SUMMARY OF BUILDING SERVICES MATERIALS

[Burial Volume and Weight]

DESCRIPTION WEIGHT, lbs VOLUME, cu ft

Fire Sprinkler System 6,040 70

Criticality Alarms 140 100

Waste System 1,870 70

Building HVAC Make-Up Air 27,120 100
System

Air Monitoring System 7,980 120

HVAC Exhaust Fan-2 System 1,670 20

Compressed Air System 2,800 90

Emergency Power System 750 90

Existing Ventilation Systems 5,830 110

Roof Exhaust Fans 970 10

Natural Gas System and Piping 11,530 140

City Water System 6,280 70

WEST BAY BUILDING
SERVICES

Sump Pumps and Piping 7,590 80

Roof Fence 5,130 50

Sheeting 2,400 140

Nonsupport Structural Members 27,500 400

TOTAL 115,600 1,660



Table 2-7
MAIN BUILDING

VOLUME OF FLOORS

AREA LENGTH WIDTH THICKNESS VOLUME
(ft) (ft) (in.) (cu ft)

WEST BAY (Room 201 34 6 3,400
105)

LOW ENRICHED 250 50 31.9 34,100
AREA

(Room 106)

BALANCE OF 290 16 6 15,600
GROUND FLOOR 240 50 6

490 25 6
45 25 6
35 10 6

105 5 6

INCINERATOR 60 15 6 600
(Room 200) 18 12 6

MEZZANINE 150 25 6 2,200
(Room 201) 110 5 6

HEU ANNEX 25 75 6 1,100
(Rooms 206, 211) 15 15 6

SECOND FLOOR 42 25 6 500
TOOL ROOM

CAFETERIA 30 90 6 1,600
CHANGE ROOM 10 40 6
(Rooms 210, 221) 10 10 6

HEU FLOOR 152 47 2.3 4,400

Totals 63,500



Table 2-8
MAIN BUILDING

VOLUME OF WALLS

CRUSHED VOLUME
AREA VOLUME (cubic feet) (cubic feet)

INTERIOR 23,300 16,200

EXTERIOR 40,100 37,600

TOTAL 63,400 53,800



Table 2-9
ROOF VOLUMES

DESCRIPTION AREA (square feet) VOLUME (cubic feet)

MAIN BUILDING

Built Up Material 32,472 4,100

Sheeting 32,472 100

WEST BAY

Built Up Material 8,040 1,000

Sheeting 8,040 25

TOTAL 40,512 5,225



Table 2-10
SOIL VOLUMES

> 2000 pCi/g > 30 pCi/g AND < 2000 pCi/g
(cubic feet) (cubic feet)

B&W PROPERTY

UNDER PLANT 10,000 95,000

PARKING LOT 150 232,000

SOIL PILE
(FROM 48,000

NEIGHBORING
SOUTH BAYS)

RIVERBANK ---- 65,000

TOTAL B&W 10,150 440,000

OFFSITE

RIVERBANK ---- 144,000

SOUTH SEWER 250 142,000

UNDER
NEIGHBORING 19,000
INDUSTRIAL

FACILITY

TOTAL 250 305,000
OFFSITE

TOTAL 10,400 745,000
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