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3.1 Radiological History of the Apollo Site

3.1.1 Apollo Plant

The Apollo site was first licensed to work with source material (thorium,
depleted uranium, and natural uranium) in July 1957. In December 1957,
Atomic Energy Commission (now NRC) License No. SNM-145 was issued
for processing 235U as enriched uranium. During the period from 1957
through 1962, various small scale operations (ceramic fabrication, metals
fabrication, and small machine shop operations) as well as high enriched
uranium, low enriched uranium, and thorium operations were performed in
the Apollo plant. By 1963, a continuous low enriched uranium production
line had been installed in the northern third of the Apollo plant.

During the period from 1964 through 1977, the primary function of the
Apollo plant was converting low enriched (less than 5% by weight 235U)
uranium hexafluoride (UF 6) to uranium dioxide (UO2 ) and converting high
enriched (greater than 93% by weight 235U) UF 6 to U0 2 . These operations
included fuel manufacturing, scrap recovery, and materials evaluation, as well
as research and development.

The high enriched operations were terminated in 1978 and the low enriched
operations were terminated in 1983. By October 1984, all of the conversion
process equipment was removed. From 1984 to the present, the scope of
activities conducted at the Apollo plant focused on characterization and
contamination of the remaining building structural materials and the
surrounding area while conducting limited laboratory and storage activities.

3.1.2 Laundry

The laundry building was first licensed to operate with radioactive material
in December 1960. Licensed activities included the decontamination of
protective apparel for customers who handle radioactive materials as well as
the protective clothing from the Apollo and Parks Township facilities.
Customers included U.S. government facilities, reactor operators, and nuclear
fuel processors.

In March 1965, an amendment to the license was issued by the Atomic
Energy Commission (now NRC) to allow decontamination of U.S. Navy

Apollo Decommissioning Plan Page 3-1
Date: 8/30/91 REV 0 BABCOCK & WILCOX



control rod drive mechanisms at the laundry building. Laundry operations
were terminated in about February 1984.

3.1.3 Description of Site Activities

Although many diverse operations took place at the Apollo site, the principal
activity was the conversion of both low enriched uranium and high enriched
uranium from UF 6 to U0 2 . Other operations included scrap recovery,
production of sintered U0 2 fuel pellets, and the operation of a
decontamination laundry for onsite operations and for commercial and
government customers.

Operations which involved work with radioactive materials have been grouped
into three categories: Low Enriched Uranium (LEU); High Enriched
Uranium (HEU); and Miscellaneous Operations such as waste treatment and
shipping and receiving which operated in support of the LEU and HEU
operations.

A. Description of Operations - Apollo Plant

I1. LEU Operations

Principal LEU operations included a production line for the conversion of
UF 6 to UO2 , a scrap recovery line to process uranium scrap to uranyl nitrate,
a trial area for fuel pellet fabrication, a uranium fuel pelletizing operation,
and specially designated areas for safe storage of all forms of uranium.

LEU Conversion

Uranium hexafluoride having a 235U enrichment of less than 5% was
received in 12 inch diameter cylinders weighing 2 1/2 tons and was
vaporized in electric and, later, steam heated autoclaves. The
resultant vapor was hydrolyzed with deionized water to form a uranyl
fluoride solution. The uranyl fluoride was then reacted with
ammonium hydroxide to form a precipitate of ammonium diuranate
(ADU). The. resultant slurry was filtered on a continuous vacuum
filter belt and was dried and calcined in air to triurano-octo oxide
(U30 8). This oxide was then reduced in a hydrogen atmosphere to
U0 2 . The U0 2 was blended in two- or three-metric ton batches for
shipment.
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LEU Scrap Recovery

Wet recovery and purification of scrap uranium compounds were
performed using procedures which included dissolution (using nitric
acid) and extraction and purification (using tributyl phosphate in a high
purity kerosene vehicle). An oxidation step was usually performed
prior to dissolution of the scrap to remove fluoride and water.

* LEU Pellet Trial Fabrication

Each blended batch of final product U0 2 was tested by preparing
approximately one kilogram of sintered fuel. A line for producing
sintered U0 2 fuel pellets having an enrichment of less than 5% 2 5U
was in operation for this purpose. This line included a slug press, a
granulator, a pellet press, and a sintering furnace.

* LEU Fuel Pelletizing Operation

This process consisted of the manufacture of UO2 pellets by utilizing
blenders, feeders, presses, sintering furnaces, and a centerless grinder.

LEU Storage

Containers of LEU scrap, usually five gallons in size, were stored in
specially designated storage areas. These areas consisted of a series
of shelves in an array such that nuclear criticality safety was assured.
In addition, a set of horizontal racks was used for storing final product
U0 2.

2. HEU Operations

Principal HEU operations included a conversion line, two scrap recovery
lines, a fuel fabrication room, and storage areas. The HEU U0 2 conversion
process and the wet scrap recovery process were analogous to those for LEU.

HEU Conversion

The HEU conversion process handled all enrichments greater than 5%
by weight 235U and essentially duplicated the LEU conversion process.
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HEU Scrap Recovery - Dry Process

Scrap uranium compounds having a 23 5 U enrichment greater than 5 %
were recovered by direct fluorination. The UF 6 formed by this
treatment was purified by passing it through various chemical traps
and then condensing it by use of a cold trap. Some scrap forms
required pretreatment prior to fluorination. A system was used to
react such scrap with air, oxygen, steam, hydrofluoric acid,
hydrochloric acid, or chlorine gas. Following pretreatment, the scrap
underwent either direct fluorination or wet recovery.

HEU Storage

Containers (usually two-quart bottles) of HEU scrap and product were
stored in specially designated storage areas until the material was
needed. These storage areas were usually a series of shelves or
cubicles which held the stored material in an array such that nuclear
criticality safety was assured. Other areas were used to store uranium
solutions in safe geometry, ten-liter bottles.

3. Miscellaneous Support Operations

Satellite operations took place in the Apollo plant in support of both the LEU
and HEU operations.

* Incineration

Low level uranium wastes such as cardboard boxes and paper towels
were burned in an incinerator. Ashes from the incineration process
were processed through either of the HEU or LEU scrap recovery
processes, as appropriate.

Waste Treatment

Most of the uranium-bearing liquid waste streams from the LEU and
HEU operations were collected in tanks and were sampled to assure
that approved limits were met prior to discharging to the environment.
Other liquid wastes were continuously monitored as they were
discharged.
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Laboratories

Gram quantities of uranium-bearing materials were analyzed in the
laboratories for impurities, uranium content, enrichment, physical
properties, and various other characteristics. Included were two
quality control laboratories, a corrosion testing area, a mass
spectrography room, an R&D laboratory, a health physics laboratory,
three analytical laboratories, and a metallurgical laboratory.

Shipping and Receiving

A single room and loading dock were used for the loading and
unloading of radioactive materials.

4. Laundry Operations

Standard commercial equipment and processes were employed at the laundry.
These processes included: a washing cycle, a pre-rinse cycle, an extractor
cycle (spin), and a drying cycle. In addition to laundering, a small
compartment within the laundry building was used for decontamination of
submarine control rod drive mechanisms.

3.1.4 Operational Occurrences

Due to the completeness of the site characterization, all possible areas of
operational occurrences that could affect the decommissioning activities have
been characterized and are understood. (Refer to Section 2.3.)

A. Apollo Plant

During the life of the Apollo plant, there were operational occurrences, such
as spills and releases, involving radioactive materials which have contributed
to the residual radioactive contamination levels in the plant.

The operational occurrences involved small UF 6 releases from primary
contamination in LEU and HEU conversion processes, as well as the HEU
dry scrap recovery process; small fires in the HEU and LEU scrap recovery
systems which resulted in temporary loss of primary containment; liquid spills
from the various LEU and HEU scrap recovery process containment vessels
(columns, tanks, etc.); and leakage of ADU, U0 2 , and U30 8 from various
production equipment. Appropriate actions were taken to recover from these
occurrences and to make required reports to the NRC.
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B. Laundry

There was one operational occurrence at the laundry. This involved a spill
of steam and liquid containing 60Co during the decontamination of submarine
control rod mechanisms. This spill resulted in contamination of soil along the
south side of the laundry building. However, this spill was effectively
cleaned up such that the most recent samples, collected as part of the site
characterization, have confirmed the absence of 60Co contamination.

3.1.5 Systems and Equipment

With the exception of the Apollo main building HEU makeup air and exhaust
air systems, virtually all process equipment used to perform the operations
described has been removed and disposed of at licensed LLRW disposal sites.
Numerous drawings which depict the various equipment and design layouts
have been retained and are currently stored at B&W's Parks Township,
Pennsylvania, site.

3.2 ALARA Program

The existing formal PANSO ALARA Plan is designed to ensure that radiation
exposures to workers and the public are maintained at levels as low as
reasonably achievable (ALARA). The plan reflects a strong management
commitment to monitoring and controlling occupational exposure and
environmental releases.

Operations are monitored by management to identify needed upgrades in
engineering controls (including equipment, containment, remote handling
systems, and operating systems) or administrative controls (procedures, etc.)
which, when implemented, result in reduced potential for radiation exposures
to workers or the public. The management positions responsible for radiation
protection and maintaining occupational exposure ALARA are described in the
ALARA Plan.

An extensive Radiation Protection Program is utilized by PANSO. The major
components of this program include:

Source and contamination control,
* Radiation contamination and exposure surveillance,
* Respiratory protection,

Radiological work control,
Radioactive materials handling and storage.
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Health physics radiation assessment systems provide the capability to organize
and report exposure and effluent data for measuring and assessing trends.
These systems provide a vehicle for identifying potential problem areas so that
investigations can be initiated in a timely manner.

The Apollo Decommissioning Project utilizes the existing PANSO ALARA
Plan and radiation protection program to maintain the Apollo
Decommissioning Project individual and collective occupational exposure
ALARA.

The Apollo Decommissioning Project's management commitment to the
ALARA concept is emphasized in departmental level policies as evidenced by
radiation management control programs, such as using the Radiation Work
Permit (RWP) program with its interrelationship with the ALARA Plan,
which are responsive to early indications of potential problems. In addition,
implementing instructions to workers stress the importance of continuous
effective exposure control.

Management attention also focuses upon operating conditions which require
modification for reduced exposure. Major facility changes and equipment and
process development programs during the Apollo Decommissioning Project
are subject to safety reviews to assure that ALARA has been addressed in
proposed project designs.

3.3 Health physics Program

The Apollo Decommissioning Project Health Physics Program utilizes the
existing PANSO Health Physics Program. Elements of this program include:

o Health and safety protection measures and policies as expressed in the
appropriate PANSO manuals and procedures

* ALARA Plan
* Quality assurance provisions
* Equipment and instrumentation
* Monitoring policy methods, frequency and procedures

Radiological Contamination Control Program
* Airborne Radioactivity Monitoring Program
* Respiratory Protection Program
* Radiation Work Permit (RWP)
* General Emergency Plan
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* Posting and labeling
* Records and reports
* Potential sources of contamination exposure.

3.3.1 Quality Assurance Provisions

The Apollo Decommissioning Project Health Physics Program is subject to
the provisions of the Decommissioning Project Quality Assurance Outline
(QAO). In addition inspections, audits and management reviews are required
as part of the normal ongoing PANSO Health Physics Program.

Inspections of decommissioning activities are conducted according to the
requirements of the QAO. Radiological surveys, including sampling and
analysis, are performed in order to evaluate the success of decontamination
efforts in maintaining adequate radiological controls and to evaluate materials
for removal and disposal. Hold points are incorporated in the appropriate
work plans to insure the completion of these radiological surveys.

Health Physics equipment is inspected as necessary prior to use in accordance
with preparation checklists. Equipment failing the inspection, or found to be
inappropriate due to use restrictions, is not used.

Respiratory protection equipment is inspected according to the requirements
and schedules specified in the existing PANSO Manual of Respiratory
Protection.

Periodic formal and informal audits of the Health Physics Program are
conducted. The audits are performed by Quality Assurance according to the
requirements of the QAO.

Annual management reviews are conducted of all health physics related
procedures and plans, including the Respiratory Protection Program.
Management reviews are also triggered by the ALARA Plan. Unusual events
are investigated as they occur.

3.3.2 Equipment and Instrumentation

Health and Safety personnel determine the quantity, performance, necessary
capabilities, and proper use of radiation detection equipment and
instrumentation. Apollo Decommissioning Project management ensures an
adequate supply of the needed instrumentation, as defined by Health and
Safety.
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A. Selection Criteria

Selection criteria for portable and laboratory counting equipment are based
upon the types of radiation to be detected, maintenance and calibration
requirements, ruggedness, interchangeability, and upper and lower limits of
detection capabilities.

B. Instrument Type, Purpose, and Range

Table 3-1 lists the typical types of radiation detection instruments expected to
be used. The data include manufacturer, model, probe, radiation type, and
range.

C. Storage, Maintenance, Calibration, and Testing

Radiation detection equipment is stored and made available for routine use at
various plant and plant service locations, such as the radiation protection
office, controlled contamination change areas, and other locations designated
by Health and Safety. Environmental counting laboratory equipment and in
vivo bioassay equipment are primarily located at Babcock and Wilcox's Parks
Township Site.

If necessary, portable instrumentation can be made available from the
inventory stored at the Parks Township, Pennsylvania, site. Emergency
equipment is stored and made available in designated emergency lockers at the
site emergency control center. Maintenance is provided by assigned B&W
maintenance functions, manufacturer's representatives, or contracted service
vendors.

Monitoring and laboratory counting instruments utilized for radiation safety
purposes are calibrated before initial use, after major maintenance, and on a
routine basis. Such calibration, at a minimum, consists of performance
checks on each scale range of the instrument with a radioactive source of
known activity traceable to the National Institute of Standards and Technology
(NIST).

Calibration procedures and methodology are contained in existing PANSO
procedures. Prior to each use, operability checks are performed by Health
and Safety personnel on monitoring and laboratory counting instruments
utilized for radiation safety purposes.
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3.3.3 Monitoring Policy Methods, Frequency and Procedure

A. Surveys

Routine radiation and contamination surveys are performed and the results
evaluated by Health and Safety personnel to determine the effectiveness of the
overall radiation safety program. The information is used to evaluate
equipment designs and modifications, operational procedures, and other
measures to further reduce personnel exposures.

Surveys are conducted using instrumentation and methods appropriate to the
radiation type, contamination type (fixed or loose), survey type (general area,
equipment, bulk, effluent, material, airflow, personnel), and purpose.

A system of structured survey procedures has been developed and
implemented through the existing radiation safety program. Examples of
these procedures include:

* Control of radionuclide concentration in liquid effluent,
* Radiation protection instrumentation,
* Surface contamination and control,
* Effluent monitoring and control,
* Containment air flow inspections,

Shipment and receipt of radioactive materials,
Environmental monitoring.

1. Personnel Contamination Surveys

Personnel contamination surveys are performed to detect and quantify the
possible presence of radioactive material on the body. They are an important
part of the Apollo Decommissioning Project contamination control program.
Radiation workers normally perform self monitoring.

Self monitoring is required upon exit from all controlled areas as well as at
other areas which may be designated by Health and Safety. If contamination
is found in excess of the levels specified in PANSO procedures, the individual
is required to notify Health and Safety personnel.

Health and Safety personnel supervise any necessary personnel
decontamination activities and evaluate the need for bioassay analysis.
Bioassay is initiated unless proper respiratory protection was used and nasal
smears are negative.
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Personnel surveys are normally conducted prior to whole body counts.
Contamination levels in excess of PANSO limits require decontamination.
When decontamination efforts cannot reduce the contamination to below
PANSO limits, whole body counts may be performed at the discretion of
Health and Safety. Health and Safety ensures that personnel performing the
count are aware of this circumstance, proper evaluation of the data is
performed, and another count is performed after successful decontamination.

2. Area Contamination Surveys

Routine surveys for surface contamination are conducted in all controlled and
uncontrolled areas. The surveys include fixed and removable radiation
measurements based on the potential for contamination in the area and
operational experience. Minimum survey frequencies are daily for controlled
areas and weekly for uncontrolled areas. Corrective actions are taken if levels
of contamination are discovered which exceed the PANSO uranium based
action levels shown in Table 3-2.

Area surveys are performed as required by Health and Safety to provide data
for determining RWP conditions, to monitor ongoing radiological work, to
close out an RWP, and to provide the data necessary to direct materials
sampling plans for walls and surfaces. Survey results are compared to the
PANSO limits.

During decommissioning, building surfaces are surveyed with one or more
measurements per one-meter square grid. These measurements are used as
a guide to material sampling locations.

3. Materials Sampling and Analysis

Surface contamination surveys and radiation surveys are used as a guide to
determine the proper location for materials sampling. If surface and radiation
surveys indicate that unrestricted release is probable, a statistical sampling
program is developed for material sampling. If unrestricted release is not
probable, the location for materials sampling is normally the surface or area
showing the highest reading.

Samples are also taken from locations considered probable sites of
contamination, such as the soil beneath processing area floors. These samples
are taken in a random fashion; however, at least one sample per 25 foot grid
location is taken.
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Additional samples may be taken at locations that walkover radiation surveys
or knowledge of historic operations indicate as potentially contaminated.
Additional samples may be taken to define the boundaries of a body of
contaminated soil. Material samples are gathered in accordance with PANSO
procedures.

4. Equipment Surveys

Equipment being removed from a controlled area is surveyed for fixed and
removable contamination. Surfaces which may be contaminated are surveyed.
Equipment disassembly may also be a required action. Surveys are conducted
to evaluate radiological conditions, to obtain data necessary to open or close
an RWP, and to establish compliance with the appropriate limits. Survey
results are evaluated in comparison with the PANSO action limits.

5. Shipping and Receiving Surveys

Surveys for shipping and receiving are conducted in accordance with the
requirements of 49 CFR and PANSO procedures.

6. Unrestricted Area Waste Surveys

Waste from uncontaminated areas is monitored prior to disposal to ensure that
proper waste segregation has been accomplished.

7. Waste Soil and Material Analysis Surveys

The analysis of samples taken from waste soil and bulk materials is in
accordance with the appropriate PANSO procedures.

B. Effluent and Environmental Monitoring

For many years, PANSO has had a program to routinely sample the airborne
and liquid effluents discharged from the Apollo site. In addition, samples are
routinely collected or measurements are routinely made at onsite and offsite
locations to determine the environmental affects of these discharges. Table
3-3 shows the sample points, frequency and action levels associated with this
program. Figure 3-1 shows the location of the environmental monitoring
stations.

Apollo Decommissioning Plan Page 3-12
Date: 8/30/91 REV 0 BABCOCK & WILCOX



1. Effluent Air Sampling

Each operating exhaust stack from the facility work areas is representatively
sampled on a continuous basis at a point prior to discharge. The measurement
from each stack sample is utilized to determine activity concentration in the
discharge and total activity discharged from the stack. Radioactive releases
in the airborne effluents are summarized monthly, including pertinent
information for each stack and for the total site. Any monthly average of
effluent samples exceeding 10% of 10 CFR 20, Appendix B, Table II levels,
is evaluated by Health and Safety for necessary supplemental action to assure
that releases of radioactive materials are ALARA.

Standard laboratory counting equipment is used to determine the activity on
the stack sample filters. The counting system is calibrated using standards
traceable to NIST. This system provides a lower limit of detection at or
below 10% of the 10 CFR 20, Appendix B, Table II limit. The activity
release data is reported to the NRC on a semi-annual basis.

2. Environmental Air Sampling

Each environmental sampling station is equipped with a fallout collector, air
sampler, and a thermoluminescent dosimeter (TLD). The fallout collector
collects airborne materials, such as precipitation, dusts, and insects indigenous
to the sampling area. The air sampler draws air through a filter via an
opening in the sampler holder. The dosimeter consists of several
thermoluminescent chips which are capable of measuring the gamma radiation
dose.

Collection and analysis of the continuous air samples are performed routinely.
Analysis is for alpha activity, 235U, and 60Co or other limiting isotopes as

determined by Health and Safety personnel. Calibrations of the analytical
instrumentation are performed using standards traceable to NIST.

3. Effluent Liquid

Liquid waste streams that are not contaminated, and are not likely to become
contaminated (e.g., cooling water, etc.) may be discharged to the storm sewer
without sampling.

Sanitary sewage from the main building is no longer discharged to the Kiski
Valley Water Pollution Control Authority's waste treatment facility. Certain
sanitary wastes (sink and shower water) are collected in a final holding tank
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system to await confirmation that the radioactive content is acceptable for
subsequent release to the main intercept line for the Kiski Valley Water
Pollution Control Authority's (KVWPCA) waste treatment facility, or to a
commercial sanitary waste contractor. A record of radioactive content and
water volume data is generated for each release. These data are summarized
on a monthly basis and reviewed against the internal action guides. The
activity release data are reported on a semi-annual basis to the Nuclear
Regulatory Commission.

4. Surface Water Sampling - Kiskiminetas River

No process liquid wastes are released to the Kiskiminetas River. However,
the river is sampled for comparisons of radioactive concentrations upstream
and downstream from the site.

Twice each calendar quarter, samples are collected for nonradiological
analysis of the parameters listed in the NPDES Permit. One liter grab
samples are collected upstream at the Apollo Bridge and downstream at the
mixing zone and Vandergrift Bridge. Sample analyses for the nonradiological
parameters are performed on a contract basis by a vendor laboratory. Results
of all analyses are retained on file by Technical Control and reported to state
and federal regulatory agencies required by the permit.

Once each quarter, one liter liquid grab samples are collected upstream at the
Apollo Bridge, and downstream at the Vandergrift Bridge and at the
Leechburg Foot Bridge. An aliquot from each sample is analyzed for pH and
for alpha and gross beta activity. Lower limits of detection are 10% or less
of the appropriate 10 CFR 20 value determined by Health and Safety.

5. Ground Water Sampling

Several ground water wells sample the Apollo site ground water. Samples are
analyzed on a quarterly basis for radiological and nonradiological
contaminants. Nonradiological contaminant analysis is performed by a vendor
laboratory. Radiological analysis is performed by PANSO or by vendor
personnel. The standard to which the radiological results is compared is 10
CFR 20 Appendix B, Table II, Column 2. Lower limits of detection are 10%
or less of the appropriate 10 CFR 20 value based on 235U and 60Co or other
limiting isotope as determined by Health and Safety. Calibrations are
traceable to NIST. Action levels are 10% of the applicable 10 CFR 20
Appendix B, Table II limit.
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6. Fallout

Liquid fallout is collected continuously at locations shown in Figure 3-1.
Once each week this liquid is measured for volume and an aliquot is
evaporated to dryness and counted for gross alpha and beta activity. Analysis
results are kept on file by Technical Control. The lower limit of detection is
10% of the 10 CFR 20 Appendix B, Table II, Column 2 limits. Instrument
calibrations are conducted using NIST traceable standards.

7. Soil and Vegetation Sampling

The primary objective of performing periodic offsite soil and vegetation
sampling as part of the environmental monitoring program is to determine if
there is measurable ground disposition from airborne releases. Two sets of
soil and vegetation samples are collected annually from each of the permanent
environmental sampling stations. One set of samples is dried, weighed, and
a 0.5-gram aliquot is analyzed for alpha and beta activity. The second set of
samples is analyzed by gamma spectrometry using an intrinsic germanium or
HPGe system. Analysis results are kept on file by Technical Control.

8. Direct Radiation

The radiological safety program is designed to assure that direct radiation in
unrestricted areas does not exceed limits in 10 CFR § 20.105. The objective
of the direct radiation monitoring component of the program is to check the
effectiveness of the control program.

Penetrating radiation monitoring is performed using standard environmental
thermoluminescent dosimeters which are placed at various locations around
the perimeter of the restricted area. These dosimeters are collected by Health
and Safety personnel and analyzed quarterly by a contracted vendor to
measure the integrated gamma dose for each location. The data are retained
by Technical Control.

9. Action Levels

Table 3-3 presents the effluent and environmental action levels. If an action
level is exceeded, the Technical Control Manager is notified and corrective
action is implemented as appropriate.
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10. Environmental Analysis Equipment

Radiation measuring instruments are used to analyze environmental samples
for alpha, beta, gamma, and neutron activities. Alpha and beta contamination
is measured using GM or gas proportional instruments, gamma contamination
is measured using scintillation or ionization instruments and neutron radiation
is measured using boron-lined proportional counters.

Environmental instruments are calibrated in accordance with established
PANSO procedures. Technicians perform operational tests on environmental
bench counting instrumentation each day that the instruments are used. These
tests are performed using a standard calibration source traceable to NIST.
Test results are plotted on a quality control graph and retained by Technical
Control.

Typical lower limits of detection of analytical equipment are 10% or less of

the applicable Maximum Permissible Levels (MPL).

C. Personnel External Exposure Monitoring

All personnel who routinely work in radiologically controlled areas are
provided with whole body thermoluminescent dosimeters (TLD). Whole body
TLDs may also be assigned to any other person who enters radiologically
controlled areas, at the determination of Health and Safety. Personnel
dosimeters are processed at least quarterly or more frequently, as determined
by Health and Safety.

All personnel who are likely to receive exposure in any calendar quarter in
excess of 25% of the applicable value specified in 10 CFR § 20.101 (a) are
provided with dosimetry.

Up-to-date external exposure records are maintained and reviewed by Health
and Safety in accordance with 10 CFR § 20.101 and 10 CFR § 20.102.
Exposure results are monitored and evaluated by Health and Safety.
Appropriate investigative action would be taken in the unlikely event that an
individual's exposure exceeds the administrative action levels shown in Table
3-4. The individual would be restricted from further radiation work until the
evaluation is complete.
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D. Personnel Internal Exposure Monitoring

Internal exposure monitoring is composed of two primary components:
airborne exposure monitoring by air sampling and time of exposure (including
the assignment of airborne exposure) and an internal monitoring program
using bioassay and in vivo counting.

1. Airborne Assignment and Control

Internal exposure for individuals working in areas with potential airborne
radioactivity is administratively controlled on the basis of assigned exposure.
Individual airborne exposure assignments are made based on airborne
concentrations in the area in which the individual worked, the time the
individual spent there, and respiratory protection factors, if applicable.
Exposure to airborne radioactivity is assessed daily and assigned on a seven
day basis. If an individual's assigned exposure exceeds the administrative
weekly control levels, the individual is restricted from further work in
radiologically controlled areas until an evaluation is completed by Health and
Safety personnel. The assigned exposure is evaluated along with all other
exposures for the period (week, quarter, year) to determine if further action
is required. Bioassay or in vivo counting are required as a response to certain
levels of assigned airborne exposure as shown in Table 3-5.

2. Internal Monitoring

The bioassay program is necessary and desirable to aid in determining the
extent of an individual's internal exposure to concentrations of radioactive
materials. Excreta analysis and in vivo measurements are utilized to estimate
the quantity of radioactive material deposited in the critical organ, the rate of
elimination and the airborne radioactivity levels to which an individual may
have been exposed. The bioassay sampling program is conducted to reflect
the guidelines in Regulatory Guides 8.9, 8.11, and 8.26.

The urinalysis program (excreta analysis) is designed to permit the
determination of transportable radionuclide intake and to verify the validity
of the air sampling program and radiation control program. This is
accomplished by establishing routine urine sampling for radiation workers and
by special and supplemental sampling for unusual occurrences. Sampling
frequencies and conditions under which routine, special, and supplemental
sampling are performed are provided in Tables 3-6 and 3-7.
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The in vivo analysis program is designed to permit the determination of both
transportable and nontransportable radionuclide intake. This is accomplished
by a routine in vivo counting program for individuals who normally work in
areas where there is significant potential for intake of radioactive materials.
Individuals are scheduled based upon their airborne exposure assignments. In
addition, special and supplemental in vivo counting is performed as necessary.
Counting frequencies and conditions under which routine, special and
supplemental sampling are performed are provided in Table 3-8 and 3-9.

Nasal smears of potentially exposed persons are taken and analyzed prior to
and following the use of respiratory protection, or following an uncontrolled
or suspected occurrence of airborne radioactive material.

Investigation of any elevated bioassay results includes calculating the
maximum potential uptake based on the elapsed time from the previous
sample. If the individual may have received a significant uptake as
determined by Health and Safety personnel (based on air samples or nasal
smears, for example), the individual is immediately restricted from work that
could result in additional exposure. Re-entry is only authorized when
bioassay results return to acceptable levels. Administrative control levels are
summarized in Table 3-10.

For nonroutine operations, perturbations, or an incident where internal
exposure is suspected, and at the discretion of Health and Safety personnel,
additional bioassay sampling may be required.

3.3.4 Radiological Contamination Control Program

Radiological contamination control during the Apollo Decommissioning
Project is primarily based on the basic principles expressed in the existing
PANSO Operational Health Physics Manual and the existing PANSO Health
and Safety Instruction Manual. The principal elements of the contamination
control program are:

Access Control
Protective Clothing
Airborne Contamination Control
Containment and Storage
Contamination Limits
Use of RWPs
Surveys
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A. Access Control

Access to controlled contamination areas is through designated areas which
include a controlled side and an uncontrolled side, with a clearly defined step-
off area provided between the two. Clean protective clothing is available on
the uncontrolled side to personnel entering a controlled area. Used protective
clothing will be stored on the controlled side and collected there.

Entry points to controlled contamination areas are posted in accordance with
10 CFR § 20.203. Instructions describing proper techniques for entry and
exit are posted at the entry points. Special instructions regarding personnel
dosimetry, protective clothing, personnel surveys and emergency evacuation,
etc., are also posted as necessary.

Personnel survey meters are provided in the step-off area for use by personnel
leaving the controlled areas. Notification instructions regarding contamination
detected during the exit survey are also provided. Personnel are required to
notify Health and Safety personnel before performing decontamination
activities if they detect any contamination on their skin, hair, or personal
clothing above the action levels specified in existing PANSO procedures.

B. Protective Clothing

Protective clothing is provided to all persons who are required to enter
controlled contamination areas. The amount and type of protective clothing
required for a specific area or operation is determined by operational
experience and the contamination potential. Available clothing includes caps,
hoods, laboratory coats, coveralls, safety glasses, boots, shoe covers, gloves,
safety shoes, and respiratory protection equipment.

Protective clothing requirements are outlined in existing PANSO procedures.
Protective clothing requirements made by Health and Safety personnel or
stated in an RWP supersede the requirements of PANSO procedures.

C. Airborne Contamination Control

The principal control mechanism that maintains radiological protection for
workers and the general public during the decommissioning is the HEPA-
filtered ventilation equipment. This section describes the airborne
contamination control equipment that supports decommissioning operations.
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As described in Section 3.1, the principal materials processed in the Apollo
main building were low and high enriched uranium. The only radionuclides
that have been found in characterization studies within the main building are
uranium and its decay daughter products. The uranium compounds processed
in the Apollo main building included UF 6 , ADU, uranium oxides (1J0 2,
U3 0 8 , U0 3), and uranyl nitrate. Uranium hexaflouride is a volatile gas
which hydrolizes, upon contact with air, to form nonvolatile uranyl fluoride.
Thus, uranium contamination at the Apollo site consists of dry, nonvolatile
compounds. This contamination exists on plant masonry block walls, concrete
floors, structural steel, and contaminated dirt. Decommissioning activities
described in Sections 2.5, 2.6, and 2.7, may generate airborne dust. Removal
of the uranium-contaminated dusts in the Apollo main building and other
associated enclosures is accomplished by a ventilation system which contains
High Efficiency Particulate Air (HEPA) filters. These dust filters have a
rated efficiency of 99.97% for a 0.3 micron filter at rated air flow.

HEPA-filtered ventilation equipment is used in the main building to control
radioactive material contamination and ensure the protection of workers, the
general public, and the environment. The building is partitioned into zones
and ventilation equipment is used to ensure that air always flows from a zone
of lower contamination to a zone of higher contamination prior to exhaust.
Access to higher contamination potential zones is through air locks or through
doorways which maintain appropriate air inleakage. These operational zones
are established by exhausting the zone of contamination using a separate
ventilation exhaust system. (HEPA-filtered ventilation equipment is also to be
used in the temporary enclosure associated with soil processing. See Section
2.4.4.)

Within a HEPA-filtered building, air is maintained at negative pressure with
respect to the outside air. The pressure differential between the inside of the
building and the outside was established initially by the architectural design
of the building (i.e., by the air tightness of the building siding). This is
accomplished by exhausting the building air through HEPA-filters and exhaust
fans which maintain pressure differentials of a fraction of an inch of water
gauge or greater, thereby ensuring the leakage of outside air into the building.

HEPA-filtered ventilation equipment consists of serial arrangements of
roughing filters, prefilters, and HEPA-filters. The equipment ensures proper
air exchange within a control zone and the filtration of exchange air through
HEPA-filters. Duplicate fan and filter systems for the main building exhaust
systems are used to ensure the overall reliability of the equipment. The main
building air ducts minimize dust accumulation in the ductwork through the use
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of prefilters as close to the dust generation operation as possible and by
maintaining high air velocities in ductwork. Instruments are used in HEPA-
filter banks to measure filter pressure drop, which serves as an indication of
both filter and ventilation system performance. High pressure drop indicates
a plugged filter and as a result reduced system air flow, while a low pressure
drop indicates a failed filter fan.

In summary, all deconstruction activities which have the potential to generate
airborne contamination of radioactive material which could approach 25
percent of the 10 CFR 20, Appendix B, Table I limits are performed in
enclosures or other devices to protect and minimize the radiological exposure
of workers and the public. The enclosures have separate ventilation systems
which exhaust the enclosure. The exhaust is discharged through HEPA-
filters.

Reliability of the HEPA-filtered ventilation equipment during operations is
ensured as follows:

DiOctyl Pthalate (DOP) testing of all HEPA-filters as they are
received.

Filters must be at least 99.97% effective for removal of 0.3 micron
particles. This testing ensures that filters do not have leaks or other
manufacturing defects. In addition, DOP testing is conducted on
HEPA-filter systems to ensure that bypass leakage around HEPA-
filters has not occurred.

Daily monitoring of HEPA-filter and prefilter pressure drops.

Whenever the differential pressure reaches four inches of water, the
effectiveness of the filter is evaluated to ensure minimum air flow
requirements are still maintained. Filters are changed when pressure
drop exceeds manufacturer's recommendation for maintaining pressure
differential specifications, or when minimum air flow requirements
cannot be met.

Direction of air flow within the main building, the planned soil
processing enclosure, and the remediation zones is checked by Health
and Safety personnel whenever a new remediation zone is established.

This evaluation ensures that a ventilation zone has been properly
established and that air flows from an area of lower contamination into
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a zone of higher potential. This air balance evaluation is also made
routinely by Health and Safety personnel to ensure maintenance of
proper balance of building and remediation air.

Measurement of air flow through access openings to the main
building, remediation zones and other temporary enclosures is checked
by Health and Safety personnel routinely to ensure protection of
personnel and the general public.

D. Containment and Storage

All work involving smearable radioactive material above existing PANSO
limits for unrestricted areas and equipment is performed in containments
approved by Health and Safety or in designated areas equipped with exhaust
ventilation and absolute HEPA-filtration. Local containments are used when
there is a potential for airborne contamination to approach 10 CFR 20
Appendix B, Table I, Column 1 limits. Containments are negative to the
surrounding area and are designed to prevent release of contamination to
general work areas during normal operations and release of contamination
during foreseeable abnormal conditions.

Contaminated metallic materials and equipment may be stored inside the
facility. If radiation and contamination levels are below the unrestricted area
limits of existing PANSO procedures, the materials and equipment may also
be stored unpackaged outside the facility. Metallic materials and equipment
contaminated above the PANSO unrestricted limits may be stored in a fenced
area outside the facility in packages meeting all regulatory requirements for
transportation.

Contaminated soils and other nonmetallic building rubble associated with
remediation which exceed regulatory limits for unrestricted use, may be stored
inside the facility or outside within fenced areas. Such materials stored
outside are covered in order to control the dispersion of radioactive materials.

E. Contamination Limits

The Apollo Decommissioning Project surface, equipment, liquid, and airborne
contamination action limits are set forth in existing PANSO procedures and
are shown in Tables 3-2 and 3-3. Radiation limits for shipping and receiving
are those set forth in existing procedures. Additionally, all radioactive
contamination and radiation are kept to ALARA levels.
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F. Use of RWPs

A major goal of the PANSO radiological safety program is the control of
contamination determined to be generated, or potentially generated, by job
evaluation or found by the surveys. To this end, the radiation work permit
(RWP) and its issuance process ensure a thorough evaluation of radiological
safety conditions (including work processes and planning). The issuance
process includes appropriate surveys, review of potential and estimated
exposures (including ALARA reviews if indicated), job planning,
determination of radiological safety measures (anti-contamination clothing,
ventilation, respiratory protection, enclosure, degree of on-the-job coverage)
by Health and Safety personnel, in-process job review and post job closeout
and evaluation. A more detailed discussion of the RWP process is contained
in Section 2.4.1.

G. Surveys

Radiation, contamination, and airborne surveys, described in other parts of
this section, are used to determine radiological conditions, monitor ongoing
work, and determine the success of control measures.

3.3.5 Airborne Radioactivity Monitoring Program

The criteria for sampling, analyzing and assessing radioactivity on the Apollo
site is described in the existing PANSO Health Physics procedures.

The air sampling program conducted by Health and Safety personnel provides
the data on airborne contamination necessary to allow actions to be taken to
prevent the regulatory limits from being exceeded.

Any monthly average of an air sample from a single sampling location, which
exceeds 0.5 times 10 CFR 20 Appendix B levels, is evaluated by Health and
Safety personnel for necessary action.

The routine radiation air sampling program is supplemented with backup
portable air sample surveys as required to evaluate operational trends or to
evaluate breaches in containment. Portable air samplers also serve as backup
when continuous air samplers are not operational. Personal or lapel air
samplers are also used to augment the routine air sampling program. These
samplers are used to obtain correlations between the continuous air samplers
and concentrations of airborne radioactivity in the immediate vicinity of a
worker's breathing zone. Certain workers, as specified by Health and Safety,
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are required to wear lapel air samplers during routine and nonroutine
operations to aid in the determination of these correlation factors.

Special surveys of airborne concentrations may be conducted by Health and
Safety for nonroutine activities and, based on these special surveys, additional
airborne protection measures for the particular operation may be required.
Typical of these special operations are burning, welding, and cutting
operations which have the potential to result in increased airborne
concentrations.

Portable air samples are taken during excavation, removal and transfer of
contaminated soil and similar bulk material. Personal air samplers may be
issued to one or more members of the work crew at the discretion of Health
and Safety personnel.

The routine air sampling data and assigned individual personnel exposures are
monitored by Health and Safety to evaluate the effectiveness of the internal
exposure control measures. Individual airborne exposure assignments are
made based on airborne concentrations in the area in which the individual
worked and the time the individual spent there. Administrative controls are
provided to prevent an individual from receiving additional exposure if the
weekly control level is exceeded. Control actions include restricting the
individual from working in an area containing airborne radioactivity for the
remainder of that work week, and corrective actions to prevent recurrence.

3.3.6 Respiratory Protection Program

Normally, the inhalation of airborne radioactive material is controlled by the
application of engineering controls, including process containment, and
ventilation equipment. When such controls are not feasible or cannot be
applied, respiratory protection is used, with the concurrence of Health and
Safety. When it becomes necessary for individuals to work in areas where the
airborne radioactive contamination could potentially exceed the levels given
in 10 CFR 20, Appendix B, Table I, Column 1, or for emergency situations,
respiratory protection equipment is used pursuant to 10 CFR § 20.103 (c).

Only respiratory protection equipment specifically approved by NIOSH or by
the NRC is used. The use of respiratory equipment on the Apollo
Decommissioning Project is in accordance with the existing PANSO Manual
of Respiratory Protection and its implementing procedures.
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3.3.7 Radiation Work Permit (RWP)

The RWP is an important element of the PANSO radiological safety program
and is described in detail in Section 2.4.1.

3.3.8 General Emergency Plan

The radioactive material inventory at the Apollo site does not exceed the
NUREG-0767 threshold for which a radiological contingency plan is required.

Babcock & Wilcox does however, maintain an Emergency Procedures Manual
to guide responses to emergencies. These procedures address such subjects
as evacuation, personnel accountability, emergency rescue, determination of
offsite radiological and nonradiological concerns, offsite evacuation, agency
notification, etc. These procedures are reviewed annually and updated as
necessary by Technical Control and are approved by the manager of Technical
Control. In addition, PANSO maintains an active emergency response team
comprised of employees who are trained in first aid and CPR, general
emergencies, contamination incidents, fire fighting and emergency rescue.

Because of the small quantity and immobile form of fissile uranium remaining
from previous operations, the emergency procedures need not address
accidental nuclear criticality.

3.3.9 Posting and Labeling

All areas where radioactive materials are utilized are posted in accordance
with the requirements of 10 CFR § 20.203. Containers of radioactive
materials and licensed sealed source materials are marked with the standard
radiation symbol and the words "Caution Radioactive Material." Areas are
classified and posted as radiation areas, high radiation areas, or radioactive
material areas, per 10 CFR § 20.203. In addition, areas where radioactive
material is handled in dispersible forms, so that an inhalation potential may
exist, are designated as controlled contamination areas and are posted as
contamination areas or airborne radioactivity areas.

Emergency routes and exits are posted according to the existing Emergency
Procedures Manual.

Determination of the area postings is made by Health and Safety personnel.
Health and Safety routinely inspects for proper postings and evaluates the
need for additional postings.
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3.3.10 Records and Reports

Records of individual exposures to radiation, radiation surveys and monitoring
results and the disposal of licensed material are maintained in accordance with
10 CFR § 20.401. Table 3-11 summarizes the types of records and the
minimum retention periods.

Records which are generated by PANSO personnel, but are related to the
decommissioning effort, are retained by both the Apollo Decommissioning
Project and PANSO as required by the Project's Quality Assurance Outline.

Records related to the radiation safety program are either microfilmed, stored
in archive files, or stored on computer software files. Records which are
maintained in this fashion include personnel exposure, respiratory protection,
radiation surveys and monitoring results, accident investigations, bioassay,
stack releases, liquid releases, TLD badge reports, and waste disposal.

Reports of radiation surveys and individual exposure status are provided to
management as necessary to keep them fully informed of radiation exposure
status of individuals. Annual ALARA reports are provided to project
management and to the Safety Advisory Board.

Formal reports are submitted to federal, state, and local authorities as
required by applicable regulations, licenses, and permits.

3.3.11 Potential Sources of Contamination Exposure

Since low enriched uranium is the primary contaminant, external radiation
exposure is an insignificant source of exposure to occupational workers or the
public relative to the Apollo Decommissioning Project. Internal exposure, on
the other hand, could be a source of exposure. The principal operations that
have the highest potential of generating airborne contamination and their
primary control measures are discussed below.

A. Scabbling

Local ventilation is employed where large scale scabbling is performed.
Scabbling generated dust is removed as quickly as possible to control the
spread of airborne contamination. Dust control methods such as mist, foam
and enclosure (whole or partial) are used where practicable.
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B. Removal of Overhead Items

Smearable contamination is controlled by being removed or fixed in place
prior to removal of overhead items. The potential for airborne contamination
is considered in evaluating removal methods. Local ventilation is supplied for
operations considered likely to generate a significant amount of airborne
contamination. Unnecessary dropping, shocks, banging, etc. are avoided as
far as possible to reduce possible generation of loose contamination material
(such as paint chips).

C. Crushing Operations

Any crushing operations will be fully enclosed and ventilated. The enclosure
will be at negative pressure to the surrounding area. Exhaust from the
enclosure will be prefiltered and HEPA-filtered prior to release. Mists and
foams will be employed where appropriate to control dust generation.
Cyclone separators may be used to reduce dust loading on filters.

D. Soil Removal

If the level of soil contamination is such that handling is likely to cause
airborne contamination levels in excess of 10% of applicable limits,
excavation of such soil takes place within an enclosure and the soil is covered
when not enclosed. Mist, foam, and other stabilizing agents are used as
needed to control the generation of airborne material during such soil
removal. The soil piles resulting from such excavations are covered when
access to these soil piles is not required or at the close of the day's operation.

E. Loading and Transport

During rubble and soil loading operations, Health and Safety personnel
determine the type and level of dust suppression required. Ventilated
enclosures, partial or complete, may be used to control the spread of airborne
contamination. Mist, foam and other agents may be used to control the
generation of airborne contamination during loading, unloading and transport
of soil, rubble and crushed rubble. Vessels of soil or rubble are covered
when not in the process of being filled or emptied. Unprocessed soil or
rubble handling may be performed using dust suppression devices.
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F. Interior Wall Removal

Local ventilation is used to control the airborne contamination which could be
caused by wall removal and the loading of rubble for transport. The use of
enclosures is evaluated on a case-by-case basis as a control measure. Mists
and foams are employed where practical to prevent and control airborne
contamination. Prior to wall removal, smearable contamination is removed
or fixed.

G. Roof Removal

The potential for airborne contamination generation is considered as a factor
in evaluating methods of roof disassembly. Smearable materials are removed
from the roof upper surface. Smearable radioactive contamination above
approved limits are removed from or fixed to the roof, including the
underside. Local ventilation control, enclosures, and other methods are
evaluated on a case-by-case basis for the purpose of containing any radioactive
material generated by the disassembly process.

H. Exterior Wall Removal

Smearable radioactive contamination is removed or fixed prior to wall
removal. Localized enclosures and ventilation are used to control the airborne
contamination which could be caused by wall removal and the loading of
rubble for transport. Mist and foams may be used prior to, during and after
removal to prevent and control airborne dust generation.

I. Floor Removal

Floor removal operations are performed in ventilated enclosures and the
exhaust air is HEPA-filtered. The design and use of these enclosures are
evaluated on a case-by-case basis to control the airborne contamination. Mist
and foams may be used to prevent and control airborne contamination.

J. Housekeeping Operations

The principal methods and considerations of housekeeping operations are
* The use of HEPA-filtered wet vacuums as the primary dust collection

device,
* Damp mopping and scraping,
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* Wipedowns using absorbent or dampened cloths,
* Minimization of liquid waste, and
* Evaluation of additional cleanup methods.

3.4 Contractor Personnel

3.4.1 Procedure

PANSO's existing radiation protection policies and procedures are followed
to ensure that contractor occupational exposure is controlled in accordance
with the PANSO ALARA Plan. Contractors performing work at the Apollo
site complete all the required training before starting a job. Health and Safety
specifies these requirements for all contractors and the Apollo
Decommissioning Project management prior to the job and assures training
is completed in a timely manner.

3.4.2 Health and Safety Operations Responsibilities

In order to provide effective radiological safety support to contractors during
decommissioning activities, Health and Safety has the responsibility to:

Perform radiation and contamination surveys prior to performing work
in both the restricted and unrestricted areas of the site;
Review and approve work authorizations and the issuing of RWPs;

* Support contractors in job planning to implement ALARA;
* Monitor contractor personnel for external exposure and contamination

in both the restricted and unrestricted areas of the site;
Post and remove radiation and contamination area boundaries;
Survey and approve all materials and equipment before leaving the
site; and
Ensure that all contractor support functions, (surveys, reports,
reviews, etc.) are properly documented, maintained and available for
reference.

3.5 Radioactively Contaminated Material

The radioactive contaminated material management program for the Apollo
Decommissioning Project is based upon the existing PANSO waste
management program. The program, described below, ensures that
contaminated materials associated with decommissioning the Apollo site are
handled, stored and disposed of in accordance with applicable regulatory
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requirements and the limits adopted for release of the site for unrestricted use,
discussed in Section 4.0.

3.5.1 Management of Contaminated Material

The kinds and quantities of contaminated material and their associated
management are described in Section 2.4.5, and as well as in Section 2.6.3.
Further details are provided below.

A. Soil

Soil will be excavated, segregated, dewatered and transferred in covered bins
to temporary storage pending processing and sampling. The vast majority of
soils will be processed through the site soil, block, and brick processing
equipment. Based on site characterization data, some soil may be loaded
directly into shipping containers, if the soil is adequately dry. The processed
material will also be sampled, in accordance with a sampling plan based upon
applicable standards, to ensure that the samples are adequantly representative
of the actual level of the soil. The material will remain segregated as the
batch activity levels are verified. Soil greater in concentration than 30 pCi/g
will be prepared for shipment to Envirocare or, if the concentration is greater
than 2000 pCi/g, the licensed LLRW disposal site. Soil with an average
activity less than 30 pCi/g will be replaced in site excavations following NRC
verification of the activity level as discussed in Section 4.1.2.

B. Crushed Concrete, Block, and Brick

Crushed concrete, block, and brick will be treated as soil, with the exception
that dewatering will not be required. The material will be staged in an area
near the soil processor.

C. Roofing Material

The roofing material, tar, tar paper, and insulation, is being removed from
the roof in sections using simple hand tools. The majority of the roofing
material will be loaded directly into burial boxes, as previous sampling has
adequately characterized the roofing activity levels. The remaining material
will undergo 100 percent analysis by the PANSO Nuclear Materials Control
(NMC) group, in accordance with established procedures, prior to being
loaded into burial boxes. All roofing material will be shipped to a licensed
LLRW disposal site.
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D. Structural Steel

To facilitate handling and staging, structural steel will be cleaned of high
levels of smearable contamination prior to removal. The steel will be staged
inside the main building until analyzed by the NMC group. The steel will
then be loaded into shipping containers and transferred to a licensed metals
contractor for processing and disposal.

E. Miscellaneous Metallics

In order to facilitate handling and staging, miscellaneous metallics (building
safety, monitoring, ventilation and utility systems, platform steel, cooling
tower, and minor sources of metal) are routinely cleaned of high levels of
smearable contamination prior to removal. The metallics will be staged inside
the main building for volume reduction (as feasible) and analysis by the
PANSO NMC group. The vast majority of this material will be shipped to
a licensed metals contractor for processing and disposal. Metallics judged to
be unsuited for further volume reduction or decontamination will be shipped
to a licensed LLRW disposal site. Onsite volume reduction will be performed
using simple hand tools, such as bolt cutters, saws, metal shears, torches,
wire snips, wrenches, and screwdrivers to dismantle or cut up metallics.

F. Contaminated Aqueous Liquids

It is the policy of the Apollo Decommissioning Project to minimize the
production of contaminated aqueous liquids. Aqueous liquids are collected
and sampled for analysis to determine their suitability for release. Suitable
liquids will be released to the south sewer system in accordance with the site
NPDES permit conditions. Liquids unsuitable for release will be solidified
or evaporated, reduced to a residue, and disposed of as a solid radioactive
waste. Contaminated aqueous liquids are not expected in Apollo
decommissioning activities.

G. Dry Active Waste

Dry active waste (DAW) will be produced as a result of the remediation
process and will consist primarily of plastics and paper. The material will be
collected, volume reduced, analyzed for activity and shipped to a licensed
LLRW disposal site. Volume reduction will be by compaction.
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H. Groundwater and River Water/Sediment

River bed sediment will be removed from the river bed and placed into a
500,000 gallon tank to be located on the south end of the site near the
riverbank. The sediment will be allowed to settle out and the water will be
analyzed. The river water is not expected to be contaminated and will be
discharged under the conditions of the site NPDES permit. Sediment
sampling has been routinely conducted at 13 permanent sampling locations
upstream, adjacent to, and downstream of the Apollo site. The tank sediment
will be removed and treated as soil.

Groundwater is not expected to be contaminated above acceptable levels based
upon site characterization data obtained to date.

I. Surface and Roof Runoff and Sediment

Water flow on the Apollo site will be closely controlled by a site surface
water drainage system which terminates into a lined sediment basin capable
of holding 5,000 cubic feet per acre of runoff. The sediment will periodically
be removed and processed as a soil. The water will be released after
sampling in accordance with the site NPDES permit.

J. Water from the Soil Dewatering Process

Based upon previous analyses, water from the soil dewatering process is
expected to be acceptable for discharge, but will be treated as contaminated
until confirmed by analysis.

3.5.2 Regulatory Requirements and Decommissioning Limits

Management of contaminated materials is being carried out in accordance with
the relevant requirements of 49 CFR, 10 CFR 61, 10 CFR 71, 10 CFR 20,
and applicable disposal site license conditions for the processing and disposal
of radioactive waste, as well as the unrestricted release limits for the site, as
discussed in Section 4.0. Compliance with the requirements, conditions, and
limits ensures that material contaminated greater than 30 pCi/g will be
removed from the Apollo site and that the site, following completion of site
restoration, will be suitable for unrestricted use. The waste classification,
shipping, surveillance, and packaging requirements of these regulations are
met through the use of the existing PANSO shipping and waste handling
procedures. These procedures will be amended and extended as required in
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order to address project and disposal site needs and changing regulatory
requirements.

It is recognized that the waste packaging and transportation requirements of
the Apollo Decommissioning Project may be affected by the revised 49 CFR
and 10 CFR 71 IAEA compatibility regulations published in the Federal
Register on December 21, 1990. B&W personnel responsible for packaging,
labeling, and shipping contaminated materials are cognizant of these revisions
and will assure compliance with the new regulations when they become
effective.

Analysis requirements of 10 CFR § 61.55 and 10 CFR 71 are met by use of
the PANSO Analytical Services Laboratory and equipment used specifically
for the analysis of special nuclear material. Knowledge of site activities is
extensive and the radionuclides that are or may be present are known.
Contaminated material will be analyzed either by means of sampling plans or
by a 100 percent survey prior to disposition.

PANSO Analytical Services Laboratory uses gamma spectroscopy equipment
as its primary analysis tool. All analytical equipment calibrations are NIST
traceable. Laboratory analyses are in accordance with applicable PANSO
analytical procedures.

In cases where the nuclides are not amenable to gamma spectroscopic analysis
or additional capacity is desired, outside laboratories skilled in 10 CFR §
61.55 analysis will be employed. Routine quantification of such isotopes (if
necessary) is accomplished by means of scaling factors developed from their
analysis.

The quality assurance provisions of 10 CFR 71 subpart H and 10 CFR §
20.311 are met by the Apollo Decommissioning Project Quality Assurance
Outline, which is based upon the PANSO Quality Assurance Program. The
program meets the requirements of 10 CFR 71 and 10 CFR § 20.311 and is
approved by the NRC.

The waste characteristic requirements of 10 CFR § 61.56 are satisfied in the
course of processing the waste for shipment. In situ sampling has shown that
the waste does not contain hazardous materials and is not capable of
generating toxic gases, vapors, or fumes. Dewatering and sampling assures
compliance with water content requirements. Volume reduction, block
crushing, and loading techniques are used to reduce void space to a minimum.
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Disposal site acceptance criteria are satisfied in part by in situ sampling to
determine the chemical content of the waste.

Positive control of the contaminated material is maintained in accordance with
applicable PANSO procedures. Contaminated material that is temporarily
stored outside will be within a fenced area, with security personnel monitoring
the site on a 24 hour a day, seven days a week schedule.

3.5.3 Projected Quantities of Contaminated Material to be Shipped from the Apollo
Site

As previously discussed, a significant amount of decommissioning work has
been and continues to be performed under existing NRC License No. SNM-
145. Essentially all of the contaminated material associated with this work
meets LSA criteria and has been shipped for disposal. The remainder of the
contaminated material is also expected to meet LSA criteria.

The contaminated material falls into four main categories; soil, roofing
material, metallics, and dry active waste. Soil consists of all soils, crushed
brick, block, and concrete, and all residues from contaminated liquid
treatment. No significant quantities of special wastes such as chelates,
chemicals, or mixed waste are expected to be generated. These types and
quantities of contaminated material are summarized in Tables 2-5,6,7,8,9, 10.

3.5.4 Temporary Onsite Storage of Contaminated Materials Prior to Shipping

Temporary onsite storage will be a prominent feature of contaminated
materials handling at the Apollo site. Temporary storage of material
contaminated in excess of the unrestricted release limits discussed in Section
4.0 is needed to stage material for various phases of processing prior to
shipping, to accumulate sufficient material for economical shipments, and to
coordinate shipments with carrier and disposal site availability. Onsite
temporary storage prior to shipping will be provided as necessary for roofing
material, dry active waste, such contaminated liquids as may be generated,
and soils, block, concrete, and brick contaminated in excess of 30 pCi/g.

Contaminated soils and other contaminated materials, which exceed regulatory
limits for unrestricted use, may be stored inside the facility or outside within
a fenced area. Such materials stored outside are covered, as required, for
dispersion control of radioactive material. Waste drums stored outside will
be covered.
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Equipment and materials stored or staged in a controlled contamination zone,
which meet the contamination limits for a controlled contamination zone, may
be stored unpackaged.

A. Soil, Block, Concrete, and Brick

The majority of these materials will be stored adjacent to the soil processing
facility. In addition material will be stored after processing until sampling
and analysis are complete, the proper disposition of the waste has been
determined and the material can be shipped.

Soil (including crushed concrete, block, and brick) with an activity greater
than 30 pCi/g and less than 2000 pCi/g will be shipped to Envirocare, Inc.
in Utah. Soil will be stored onsite until the facility is able to receive it. Soil
with an activity greater than 2000 pCi/g will be shipped to a licensed LLRW
facility. Soil with an average activity concentration less than 30 pCi/g will
be stored prior to replacement in site excavations after NRC verification of
the activity level as discussed in Section 4.1.2.

The exposure rates at the site access points due to storage of these materials,

are maintained below the applicable 10 CFR § 20.105 limit.

B. Metallics

The principal reasons for onsite storage of metallics are the need to survey the
material and to accumulate sufficient material for shipment. The structural
steel inventory is expected to be no more than 1600 cubic feet. The
miscellaneous metallics inventory is also expected to be 1600 cubic feet. The
material will be stored onsite until a sufficient amount is accumulated for a
cost effective shipment.

C. Roofing Material

The roofing material is expected to be loaded directly into shipping containers
and sent for disposal as sufficient material is accumulated for cost effective
shipment. The site inventory will consist of all of the building roofing
material (1000 cubic feet) while it is awaiting shipment to a licensed LLRW
disposal site.
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D. Dry Active Waste

Dry active waste will be continuously collected, surveyed, loaded and
shipped, as sufficient contaminated material is accumulated for cost effective
shipment.

E. Contaminated Aqueous Liquids

All site liquids are expected to be suitable for disposal under the conditions
of the site NPDES permit. The site inventory of potentially contaminated
liquids, although varying due to weather conditions, will be minimal. Onsite
storage time will be dependent upon analysis time, sediment settling time and
discharge rate. Further details on the handling of contaminated aqueous
liquids are discussed in Section 2.4.5.

3.5.5 Mixed Waste

The Apollo Decommissioning Project does not anticipate generating any
mixed waste. Site characterization to date has shown that the volume of
mixed waste, if present at all, is expected to be small.

If mixed waste should be encountered, the impact on the decommissioning
schedule is expected to be minimal. Since several activities will be operating
concurrently, an alternate activity can probably be performed until
preparations have been made to support the mixed waste situation. The
schedule may have to be revised, but this revision is not expected to delay the
final remediation.

Adequate resources are available to ensure that proper handling of any mixed
waste will occur. These resources include hazardous waste operations and
emergency response (HAZWOPER) trained laborers, supervisors, engineers,
technicians, and management; the appropriate surveillance equipment for
volatiles, flammables, and oxygen content are in routine use at the site;
sufficient engineering staff to write and revise work procedures to reflect any
hazardous materials considerations; and an adequate supply of personal
protective equipment. A hazardous materials response plan will be in place
as required by OSHA regulations.
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Table 3-1

TYPICAL RADIATION DETECTION INSTRUMENTS

INSTRUMENT INSTRUMENT PROBE RADIATION
MANUFACTURER MODEL MANUFACTURER PROBE MODEL TYPE RANGE

Victoreen R-meter Victoreen R-Chamber Gamma Multi-use

Baird Atomic 989001 Baird Atomic Phoswich Alpha/Bcta/ 0-1000K CPM
Gamma

Bicron Analyst Bicron B50 Beta 0-500K CPM

Bicron Surveyor-M Bicron AI00 Alpha 0-100K CPM

Bicron Surveyor-M Bicron B100 Beta 0-1000K CPM

Eberline SAC-4 Eberline Scintillation Alpha 0-1000K CPM

Eberline ASP-1 Eberline 489-Nal Gamma Multi-use

Eberline ESP-2 Ludlum 23 Alpha Multi-use

Eberline BC-4 Eberline GM Beta 0-1000K CPM

Eberline PRS-I Eberline AC-3 Alpha 0-1000K CPM

Eberline RO-7 Eberline GM Gamma 0-200 R/h

Ebertine E-520 Eberline GM Gamma 0-200 mR/h

Eberline PAC-1 SAGA Eberline AC-3 Alpha 0-2000 CPM

Eberline E-120 Eberline GM Gamma 0-5 mR/h

Eberline E-120 Eberline GM Beta 0-5 mR/h

Eberline 6112 Eberline GM Gamma 0-1000 R/h

Eberline RM-14 Eberline AC-3 Alpha 0-50K CPM

Eberline RM-15 Eberline AC-3 Alpha 0-500K CPM

Eberline RM-15 Eberline HP-210 Beta 0-500K CPM

Eberline RM-19 Eberline AC-3 Alpha 0-500K CPM

Eberline PAC-4S Eberline AC-3 Alpha 0-2000K CPM

Eberline RO-2A Eberline Ionization Beta/Gamma 0-50 R/h

Johnson GSM-5 Eberline HP-260 Beta 0-5000 CPM

Ludlum 12-S Eberline Scintillation Gamma 0-3000 mR/h

Ludlum 2000 Eberline HP-260 Beta 0-1000k CPM

Ludlutm 12 Eberline HP-260 Beta 0-200 mR./h

Ludlum 177 Eberline HP-210 Beta 0-500K CPM

Ludlum 77-3 Eberline GM Gamma 0-1000 R/h

Ludlum 2000 Eberline HP-210 Beta 0-1000K CPM

Ludlum 12 Ludlum 44-3 Gamma 0-60 mR/h

Ludlum 18 Eberline HP-260 Beta 0-500K CPM



Table 3-1 (continued)

TYPICAL RADIATION DETECTION INSTRUMENTS

INSTRUMENT [ INSTRUMENT PPROBE RADIATION R
MAUATRR MODEL MANUFACTURER PROBE MODEL TYPE [ RANGE

Ludlum 18 Ludlum 45-3 Beta 0-500K CPM

Ludlum 2929 Ludlum 43-10-1 Alpha/Scaler 0-1000K CPM
Beta

Ludlum 12-S Ludlum Scintillation Gamma 0-3 mR/h

Ludlum 177-45 Ludlum HP-210 Beta 0-500K CPM

Ludlum 300 Ludlum 300/4 Gamma 0-1000 mR/h

NMC AF-1 NMC Scintillation Alpha 0-100 CPM

NMC PC-5 NMC PCC-11 Beta 0-1000K CPM

NMC GA-3M NMC GA-3 Gamma 1-1000 mR/h

Tennelec 5100 Tcnnelec Gas Proportional Alpha/Beta/ 0-1000K CPM
Gamma

Victoreen 440 Victoreen Ionization Gamma 0-300 mR/h

Victoreen 488A Victoreen Boron-Lined Neutron 0-800K CPM
Proportional

Victoreen 470 Victoreen Ionization Gamma 0-10 R/h



Table 3-2

AREA URANIUM CONTAMINATION

ACTION LEVELS

Controlled Contamination Areas:
Alpha

1. Floors, walls, and other surfaces Smear 5,000 dpm/100 cm2

Direct 30,000 dpm/ 100 cm 2

2. Equipment

a. Storage

b. Maintenance

3. Protective Clothing

Smear 1,000 dpm/100 cm 2

Direct 5,000 dpm/100 cm 2

Smear 5,000 dpm/100 cm 2

Direct 30,000 dpm/100 cm 2

Direct 5,000 dpm/100 cm 2

Contamination Free Areas:

1. Floors, walls, and other surfaces

2. Skin, hair, personal clothing

Alpha

Smear
Direct

Smear
Direct

Smear
Direct

1,000 dpm/100 cm2

5,000 dpm/100 cm 2

100 dpm/100 cm 2

500 dpm/100 cm2

1,000 dpm/100 cm2

5,000 dpm/100 cm 2
3. Equipment



Table 3-3

EFFLUENT AND ENVIRONMENTAL ACTION LEVELS

Sample Sample Collection Action
Point Type Frequency Parameter Level Limit

Effluent Air Continuous Daily Alpha 50% MPCa 1OCFR20
Beta-Gamma 50% MPCa App. B

Table II

Composite Monthly Alpha 10% MPCa 1OCFR20
Beta 10% MPCa App. B

Table II

Effluent Water Grab Each Alpha 50% MPCw 1OCFR20
Release Beta-Gamma 50% MPCw App. B

Table H

Composite Monthly Alpha 10% MPCw IOCFR20
Beta-Gamma 10% MPCw App. B

Table HI

Environmental Composite Quarterly Alpha 25% Dose Limit 40CFR61
Air Stations Beta-Gamma 25% Dose Limit 40CFR61

Kiskimenetas Grab Quarterly Alpha 10% MPCw IOCFR20
River Beta-Gamma 10% MPCw App. B

Table i

Ground Water Grab Quarterly Alpha 10% MPCw IOCFR20
Beta-Gamma 10% MPCw App. B

Table 11

Soil Grab Annual Alpha(U) 30 pCi/gm BTP *

Beta-Gamma 8 pCi/gm BTP *
(Co-60)

Direct Radiation Continuous TLD Quarterly Beta-Gamma 50% Dose Limit 10CFR 20.105

* Branch Technical Position Paper, "Disposal or Onsite Storage of Thorium or
Uranium Wastes from Past Operations." (October 1981)



Table 3-4

ADMINISTRATIVE CONTROL LEVELS
EXTERNAL EXPOSURE

TYPE LEVEL ACTION

Whole Body > 0.5 rem/qtr Requires approval by the
foreman or Health & Safety
Supervisor

> 1.0 rem/qtr Requires approval by the
Health & Safety Supervisor

> 1.5 rem/qtr Requires approval by the
Manager of Technical
Control

> 2.0 rem/qtr Requires approval by the
Manager of PANSO

Skin > 6 rems/qtr Restrict for remainder of
quarter

Extremities > 15 rems/qtr Restrict for remainder of
quarter



Table 3-5

ADMINISTRATIVE CONTROL LEVELS
INTERNAL EXPOSURE

Exposure Frequency

< 52 MPC hours/quarter Anually1

> 52 MPC hours/quarter Quarterly
> 40 MPC hours/week ASAP 2

> 520 MPC hours/quarter ASAP 2

Notes:
1. Annually means a maximum interval of 13 months.

2. The individual shall be restricted from working in an area containing airborne
radioactivity until in vivo measurements are performed.



Table 3-6

ROUTINE URINALYSIS

Workers Routinely
Exposed To: Conditions for Implementing Frequency

A. Uranium New Employee Pre-Employment
Compound Termination At Termination

Extended Employment
> 1 year Quarterly

Other onsite Personnel As necessary

B. Mixed Fission New Employee Pre-Employment
Products Termination At Termination

Extended Employment
> 1 year Annual

Other onsite Personnel As necessary



Table 3-7

SPECIAL AND SUPPLEMENTAL URINALYSIS (URANIUM)



Table 3-8

ROUTINE IN VIVO BIOASSAY

Workers Routinely
Exposed To: Conditions for Implementing Frequency

A. Uranium New Employee Pre-Employment
Compound Termination At Termination

Extended Employment > 1 year Annual
Burden > 225 /gms U-235 Semiannual*
Other onsite Personnel As determined by

Health and Safety

B. Mixed Fission New Employee Pre-Employment
Products Termination At Termination

Extended Employment > 1 year Annual
Other onsite Personnel As determined by

Health and Safety

In situations where there is little or no observed change in the lung deposition over
a period of five years or more, the lung counting frequency may be reduced to one
count per year.



Table 3-9

SPECIAL AND SUPPLEMENTAL IN VIVO ANALYSIS

Conditions for Implementing Action

A. Uranium Compound

1. Result > 180/zgms 235U Confirm results, identify probable cause
and correct, or initiate additional control
measurements.

Review data to determine if others were

exposed and perform in vivo
measurements for them as required.

Establish work restrictions.

2. Result > 225 jgms 235u All of the above

Perform diagnostic bioassay

measurements.

3. Result > 450 #gins 235u All of the above

Refer to physician

B. Mixed Fission Products

1. 10% < Result < 25% a. Confirm result.
Maximum Permissible Organ
Burden (MPOB) b. Identify probable cause and, if

necessary, implement corrective action.

c. Determine whether others could
have been exposed and, if necessary,
perform bioassays.

d. If exposure could have been to long-
lived (Teff 60 days) material, consider
performing diagnostic in vivo
measurements or independent
confirmation.



Table 3-9 (continued)

SPECIAL AND SUPPLEMENTAL IN VIVO ANALYSIS

Conditions for Implementing Action

A. Uranium Compound

2. 25% < Result < 80% MPOB a. If the exposure was expected, only
action 2(f)below should be taken. If the
result was unexpected, take above
actions l(a) through 1(c) and;

b. If the exposure was to long-lived
Teff > 60 days) material, assure that
diagnostic in vivo measurements are
performed.

c. Review air sampling program to be
representative and make correction if
applicable.

d. Perform additional bioassays as
necessary to better estimate the burden.

e. Impose work restrictions to ensure
that the maximum permissible annual
dose (MPAD) is not exceeded.

f. If the exposure was to nuclides with
Teff > 1 year, continue operations only
when it is certain that the MPAD will
not be exceeded.

3. Result > 80% MPOB a. If the result was expected, only
action 3(c) and 3(d) below. If the result
was unexpected, take actions l(a)

through 2(e) above and;

b. Identify the cause of exposure and

limit operating conditions to insure that
the MPOB will not be exceeded.

c. Impose work restrictions, as
necessary, on effected employees.

d. Perform individual case studies for
effected employee.



Table 3-10

ADMINISTRATIVE CONTROL LEVELS - PERSONNEL EXPOSURE CONTROL

Internal Exposure Action

Nose smear > 1000 dpm beta/gamma or Initiate supplemental bioassay program.
> 100 dpm alpha.

Assigned airborne exposure > 25 MPC Restrict work as determined by Health and
hrs. per 7 consecutive days. Safety.

In vivo lung count positive results* Restrict work assignment and recount as

soon as possible.

Urinalysis > 22.5 pCi/L Health and Safety investigate.

* Above LLD



Table 3-11

RECORDS RETENTION

Record Type

Individual Radiation Exposure
Surface Contamination Surveys
Instrument Calibration
Environmental Surveys
Radiation Surveys
Radiological Safety Analyses
Accident Investigations
Audits and Inspection Reports
Safety Advisory Board Meeting

Minutes
Release of Equipment and Facilities

for Unrestricted Use
Shipping Records
Respirator Fit Test
Medical Exam for Respiratory Use
Radioactive Effluent Surveys and

Analysis Records
Airborne Contamination Surveys for

Compliance to 10 CFR § 20.103

Minimum Retention Period

Perpetual
Five years
Five years
Five years
Five years
Life of project + six months
Perpetual
Two years
Two years

Perpetual

Five years
Three years (OSHA)
Thirty years(OSHA)
Perpetual

Perpetual
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4.0 PLANNED FINAL RADIATION SURVEY

Prior to release of the Apollo site for unrestricted use, a final radiation survey
must be conducted to establish the suitability of the site for unrestricted use.
Suitability is established by showing that the site has been remediated and that
the residual contamination is within acceptable limits. The NRC, in its July
31, 1991 letter to Babcock and Wilcox, specified that the acceptable limits
were to be found in Option I of the October 1981 Branch Technical Position,
"Disposal or Onsite Storage of Residual Thorium or Uranium from Past
Operations."

The appropriate Option I limit for the Apollo site is a uranium concentration
of 30 pCi/g. Babcock and Wilcox will establish that this limit has been met
through conduct of the final radiation survey of the Apollo site described in
this section. The survey will be conducted in each particular area of the
Apollo site as remediation of the area is completed prior to any backfilling or
activities to complete restoration of the area. Therefore, the description
provided in Sections 4. 1.1 and 4.1.2 applies to each discrete area, as well as
the entire Apollo site.

4.1 Survey Design and Methodology

4.1.1 Surface Soil Monitoring

After remediation is considered complete, the site will be divided into 25 ft.
x 25 ft. grids having an established baseline or reference points. Beta-gamma
dose rates will be measured within 1 cm of the surface with an open window
(7 mg/cm 2) GM survey meter and the gamma exposure rates will be measured
with a micro R-meter at 1 meter above the surface at the 25 ft. x 25 ft. grid
points and at the center of each grid. Each reading and location will be
recorded. If any measurement exceeds two times the background reading, the
area will be subdivided into a 5 ft. x 5 ft. grid and the survey repeated at the
new grid intersections and center point. Additional remediation will be
performed until all survey results are less than two times background.

Finally, a 100 percent survey of the remediated surface will be performed
with a gamma scintillation survey meter positioned 1 cm above the surface.
If levels exceeding two times background are found, additional surveying and
remediation will be performed as described above.
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4.1.2 Soil Sampling

When the beta-gamma and gamma survey measurements are below acceptable
levels within a specific area, samples of the soil will be taken at randomly
selected locations. Each sample or composite will be analyzed gamma
spectographically to quantify the radioactivity in the soil. Additional
remediation and sampling will be performed if the average uranium
concentration exceeds 30 pCi/g.

A similar approach will be taken for the soil which has been processed and
is being temporarily stored onsite for use as backfill. This material will be
statistically sampled and will only be used for backfill if the average uranium
concentration is less than 30 pCi/g. Additionally, NRC concurrence will be
obtained prior to using the material. Records will be kept of the locations
where excavated soil has been replaced.

4.1.3 Groundwater Monitoring

B&W has installed a total of 22 monitoring wells at 15 locations on the
Apollo site (Figure 2-12) and has sampled and analyzed the water in these
wells for radioactivity and chemicals (Tables 2-1,2,3). As a part of the final
radiation survey, each well, which is still in place following decommissioning,
will be sampled and the water analyzed for both radioactivity and the EPA
Target Compound List. Following this sampling and analysis, each well will
be permanently abandoned using the procedure specified in the National Water
Well Association 1989 Handbook.

4.2 Background

Analysis and dose rate measurements have been performed to establish the
background radioactivity for the Apollo site. Data were obtained at locations
which are unlikely to be affected by facility activity and were 0.5 to 3.0 km
from the site boundaries.

The radioactive contamination levels present in soil and air were determined
as well as the beta-gamma radiation levels. The data obtained from this
background sampling and surveying program were documented and are
available in the Technical Control files.
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4.3 Instrumentation

Two categories of instrumentation will be used by B&W in conducting final
surveys and sample analysis. They are direct survey instruments and
laboratory equipment. All instrumentation will be used and calibrated in
accordance with the applicable PANSO procedures. Typical instrumentation
is listed in Table 4-1.

4.4 Data Review

The Apollo Decommissioning Project Quality Assurance Outline provisions
apply to all aspects of the final survey including:

* Instrument Calibration
* Record Keeping
* Chain of Custody
* Sampling Procedures
* Sample Plan
* Data Analysis
* Surveys
* Training

Approximately ten percent of the samples will be retained for possible
reanalysis by a third party or be taken in sufficient quantity to permit split
analyses. These samples will be retained until the NRC has released the
Apollo site for unrestricted use.

4.5 Post Decommissioning Contamination & Radiation Levels

The average uranium concentration in soil samples will be less than 30 pCi/g.
If average concentration levels are above 30 pCi/g additional remediation,
sampling, and analysis will be performed.

Similarly, beta-gamma radiation levels must be less than two times
background at 1 cm from any surface to be acceptable. Higher levels will
require further investigation, remediation and surveying.

A pathway analysis, based upon the data obtained on soil samples and the
groundwater monitoring wells will be performed. An outside contractor has
been retained to perform this analysis, which will be included as Appendix 3
to this Plan.
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4.6 Documentation

The Apollo site will be accurately mapped in relation to the surrounding areas
including excavated areas containing replacement soil. Instrumental
measurements and analytical results will be documented in the following
manner:

a. Location of the measurement or sample.
b. Date of measurements or sample collection.
c. The measured concentration of the specific nuclides (total uranium)

will be in pCi/mi3 for air samples, pCi/1 for water samples, and pCi/g
for soil or sediment samples.

d. Measurements of radiation sources will be reported as follows: Alpha,
beta or gamma contamination in dpm/100 cm 2 , beta-gamma dose rate
in MR/h.

e. The analytical error at 95% confidence level.
f. Name of surveyor, sampler, and/or analyst.
g. Analysis date.
h. Confidence level, standard error, etc. attached to analytical results.
i. Name of person verifying results.

In addition, the following information will be cross referenced and/or
available for review:

a. Description of survey and sampling equipment.
b. Survey and sampling procedures, including sampling times, rates, and

volumes.
c. Analytical procedures.
d. Calculational methods.
e. Calculation of the lower limit of detection.
f. Calibration procedures and data.

The results for each survey and sample analysis will be placed on the site map
at the appropriate grid location and also listed in tabular form (result versus
sample or survey location).
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Table 4-1

TYPICAL FINAL RADIATION SURVEY INSTRUMENTATION
APOLLO DECOMMISSIONING

DIRECT READING INSTRUMENTS

t/Method Radiation Type Application Sensit

low Beta Surface Surveying 500 d

Instrumen

End Wind

ivity

pm/
or Pancake Probe

NaI Scintillator

TLD

Instrument Method

HPGe
Spectrometer

Gas Proportional
Counter

Nal Scintillator

Radiochemical
Separations

Gamma

Gamma

Exposure Ratemeter

Integral Dose

LABORATORY INSTRUMENTS

Radiation Type Application

Gamma Sample Analysis

100 cm 2

0.1 Micro R/hr

10 mRem

Sensitivity

Total Uranium,
4 pCi/gram

1-3 dpm
Beta or Alpha

Variable

Variable

Beta, Alpha

Gamma

Specific Radio-
Nuclides

Gross Radioactivity

Sample Analysis

Low Level
Measurements
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5.0 FUNDING

Babcock & Wilcox will provide an updated, detailed cost estimate for
decommissioning, comparison of that estimate with present funds set aside for
decommissioning, and a plan for assuring the availability of adequate funds for
completion of decommissioning. These details will be provided when B&W submits
a formal notification under 10 CFR § 70.38 (b).
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6.0 PHYSICAL SECURITY PLAN AND MATERIAL CONTROL AND
ACCOUNTING PLAN PROVISIONS IN PLACE DURING
DECOMMISSIONING

The Apollo Decommissioning Project does not propose changes to the present
NRC-approved physical security plan and special nuclear material control and
accounting plan, which are now in place at the Apollo site.
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Appendix 1

10 CFR PART 51 CATEGORICAL EXCLUSION ANALYSIS

1.0 INTRODUCTION

This analysis is part of the Apollo Decommissioning Plan (the Plan) submitted
by Babcock and Wilcox, the holder of NRC materials license SNM-145. The
Plan describes decommissioning activities previously completed at the Apollo
site (Section 2.5), ongoing decommissioning activities which are being and
will be conducted under the authority of license SNM-145 (Section 2.6), and
decommissioning activities which will be undertaken when Babcock and
Wilcox notifies the NRC that it has determined to terminate all activities
authorized under the license and the NRC approves the Plan (Section 2.7).

The NRC is considering approval of the Plan. Such approval would constitute
NRC approval of the activities described in Section 2.7 of the Plan.* These
activities, as summarized below, consist of the external deconstruction of the
main building at the Apollo site.

The purpose of this analysis is to show that approval of the Plan, and thus
approval of the external deconstruction of the main building, is eligible for a
categorical exclusion from the environmental review requirements of 10 CFR
Part 51. Paragraph 51.22 (c) (11) of Part 51 provides that:

Issuance of amendments to licenses for fuel cycle plants. . . and
amendments to materials licenses identified in § 51.60 (b) (1) which
are administrative, organizational, or procedural in nature, or which
result in a change in process operations or equipment, provided that
(i) there is no significant change in the types or significant increase in
the amount of any effluents that may be released offsite, (ii) there is
no significant increase in individual or cumulative occupational
radiation exposure, (iii) there is no significant construction impact, and
(iv) there is no significant increase in the potential for or consequences
from radiological accidents [is eligible for a categorical exclusion].

Babcock and Wilcox has also requested NRC approval of the residual contamination limits described in
Section 4.0 of the Plan. Additional information supporting such limits will be provided in Appendix 3,
as a supplement to the Plan.



As discussed below, approval of the Plan meets these criteria.

The Apollo site was used for many years for the fabrication of uranium
nuclear reactor fuels. Review of the operating history of the plant and site
characterization studies conducted to date indicate that contaminants of
concern in decommissioning are limited to uranium isotopes and their short-
lived daughters, which are present in building materials and in soils.

The activities involved in the external deconstruction of the main building are
summarized in Section 2 below. The categorical exclusion criteria listed
above are addressed in turn in Sections 3-6 below as they relate to these
activities.

It must be noted that activities involved in the external deconstruction of the
main building are similar to some activities previously conducted in operation
of the plant and in the completed and ongoing decommissioning activities
under license SNM-145. Information related to environmental impacts from
these previous and ongoing activities is discussed below to help form a basis
for estimating the significance of any changes to these impacts as a result of
external deconstruction of the main building.

2.0 DESCRIPTION OF DECOMMISSIONING ACTIVITIES TO BE
APPROVED BY APPROVAL OF THE APOLLO DECOMMISSIONING
PLAN

The activities to be undertaken upon NRC approval of the Apollo
Decommissioning Plan, which are described in Section 2.7 of the Plan, are
those associated with the external deconstruction of the main building.
Specifically, the four exterior walls and the roof will be removed within a
mobile temporary enclosure, which will enable progressive deconstruction to
be carried out while maintaining adequate containment of potentially
contaminated airborne particles. The deconstruction will use standard
construction equipment. Mock-up tests will be performed to ensure that
operations are conducted so as to minimize dust generation. As the exterior
walls and roof are removed, the material will be transported to a staging area
where it will be prepared for disposal in accordance with established PANSO
procedures, as described in Section 2.4.5 of the Plan.

The potential environmental impacts of greatest concern would be releases of
uranium-bearing materials in such a way that workers or the public could be
exposed. The potential for releases of any significance is low because of the
combined effects of a number of factors including the properties of the
contaminant (quantities, concentrations, and radiological characteristics), the
containment measures to be applied in handling the materials, and the
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protective measures to be applied in limiting exposure of workers.
Decontamination activities conducted over the last several years have resulted
in negligibly low exposures to workers and the public because of these
factors.

The inventories and concentrations of radioactive materials handled in the
external deconstruction of the main building will be small. See Tables 2-5
and 2-10 of the Plan.

To assure adequate control, deconstruction will be carried out within a
temporary mobile enclosure for control of contamination. Appropriate
elements of the PANSO radiation protection program, including work area
and effluent air and water sampling, will be applied as described in the Plan.

3.0 NO SIGNIFICANT CHANGES IN THE TYPES OR SIGNIFICANT
INCREASE IN THE AMOUNTS OF ANY EFFLUENTS RELEASED
OFFSITE

Analyses of the impacts of radiological effluents from routine operations have
been described in earlier licensing submittals. The Babcock and Wilcox
report, "Environmental Data for the Apollo Site Materials Plants of the
Nuclear Materials Division of the Babcock & Wilcox Company," dated
August 1, 1975, was submitted as part of an application to renew SNM-145
to permit continued fuel fabrication operations. The NRC described its
analysis of impacts from routine operations in its report, "Environmental
Impact Appraisal of the Babcock & Wilcox Nuclear Materials Division
Commercial Nuclear Fuel Fabrication Plant, Borough of Apollo,
Pennsylvania," dated October 1978. These reports formed the basis for an
NRC conclusion that no environmental impact statement for the license
renewal was necessary because there would be no significant environmental
impact associated with the operations.

After fuel fabrication operations ended, Babcock and Wilcox updated its
environmental analysis to reflect impacts from operations proposed at the
time, including site decontamination and decommissioning activities, and
submitted its analyses in the report "Environmental Analysis, Nuclear Service
Operations, Apollo Pennsylvania" revised June 1988.

As will be shown below, the potential effluents during external deconstruction
of the main building are well within the effluents resulting from previous plant
operations and decommissioning activities, as authorized under license SNM-
145. Thus, external deconstruction of the main building will not result in
significant changes to the types of or significant increases in the amounts of
any effluents that may be released offsite.
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3.1 Liquid Effluents

Measured liquid effluent discharges for plant activities (shower water, etc.),
which do not include surface washoff, have been very low and did not exceed
25 microcuries of alpha-emitting isotopes per year in 1989 and 1990. (Those
discharges were made to the local waste water treatment facility, rather than
the Kiskiminetas River.) Current and expected discharge rates to the
Kiskiminetas River during the ongoing decommissioning activities are difficult
to estimate accurately because they may be dominated by surface washoff,
which can not be measured easily. Patterns of contamination at the soil
surface indicate that surface washoff is very low. Moreover, surface washoff
should be reduced by the water collection provisions described in the Plan.
An upper limit can be based on river water analyses.

Analysis of Kiskiminetas River water for the years 1988 through 1990 and for
the first seven months of 1991 indicate that concentrations of alpha-emitting
isotopes including naturally occurring isotopes, such as natural uranium and
radium, did not exceed the lower limit of detection, 0.02 picocuries per liter.
Given the average river flow rate of approximately 3,000 cubic feet per
second, the lower limit of detection would be equivalent to a discharge rate
of 0.05 curies per year, about a factor of ten below discharge rates estimated
in the 1975 B&W report and in the 1978 NRC report, and about a factor of
ten below discharge rates measured during that period, when fuel fabrication
operations were being conducted.

Actual current discharge rates may well be orders of magnitude less than the
upper limit based on the lower limit of detection for the analytical method.
Even if they are not, however, resulting committed doses would be less than
6 millirem to any organ and less than 2 millirem effective dose equivalent,
based on scaling of results of the analysis performed to evaluate accidental
release to the river (discussed in Section 6 of this appendix). These doses are
far below any applicable regulatory limit.

External deconstruction of the main building will not produce a contaminated
water waste stream. Therefore, external deconstruction of the main building
will not result in any significant change in the types or significant change in
the amounts of any liquid effluents released offsite.

3.2 Airborne Effluents

Estimates of annual release rates for uranium in airborne effluents were
determined to be 3.6 X 10-3 curies of uranium in the 1975 Babcock & Wilcox
report and 7.0 X 10-4 curies of uranium in 1978 NRC report. In the 1988
Babcock & Wilcox report an effective release rate was calculated based on the
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measured net uranium concentration in air at environmental air sample
stations near the boundaries of the site. (Measured release rates from the
building ventilation system did not include any contribution from suspension
of contaminated soils outside of the building.) Based on an average of
measured air concentration of 5.6 X 10 4 picocuries of uranium per cubic
meter of air during the period 1985-86, the release rate was estimated to be
approximately 6.2 X 10- curies of uranium per year (1988 report, Table 3.1),
at least a factor of ten below the estimates for periods during plant operations.
Analysis of environmental air sample data for the period 1987-90 indicates
that average concentrations at stations near the site boundary remain slightly
below 5.6 X 1 0 4 picocuries of uranium per cubic meter of air, so that the
effective release rate would be about the same.

Movement of substantial quantities of contaminated soil was conducted during
this period, which indicates that such movements do not increase offsite air
concentrations significantly. The maximum estimated organ dose committed
from the release rate to the atmosphere calculated in the 1988 report was 5.8
millirem (1988 report, Table 7.4). The corresponding effective dose
equivalent was not calculated, but would have been less than 2 millirem per
year, far below any applicable regulatory limit.

External deconstruction of the main building will not result in any significant
change in the types or amounts of any airborne effluents released offsite. As
described in Section 2.7 of the Plan, external deconstruction of the main
building will take place within a temporary enclosure approximately 100 feet
wide, 100 feet long, and 50 feet tall. The HEPA-filtered ventilation
equipment described in Sections 2.6 and 3 of the Plan will provide the
airborne contamination control for the enclosure. The enclosure, in
conjunction with the HEPA-filtered ventilation equipment, will enable
adequate containment of potentially contaminated airborne particles to be
maintained throughout deconstruction. External deconstruction resembles the
HEU floor removal operation, which resulted in a release rate of 9.7 X 10-13
microcuries of uranium per milliliter. of air discharged. Since contamination
levels in the main building walls are significantly lower than that found in the
HEU floor, release rates can be expected to be significantly lower.

4.0 NO SIGNIFICANT INCREASE IN INDIVIDUAL OR CUMULATIVE
OCCUPATIONAL RADIATION EXPOSURE

The small inventory and low concentrations of radioactive material
contaminant,coupled with the protective measures provided for workers as
described in the Plan, will assure that occupational radiation exposures will
be negligible. Direct radiation levels at all locations on the site differ only
negligibly from natural background levels. External doses to B&W workers
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have been negligibly low, and there is no reason that they should not remain
SO.

The potential for internal exposure is somewhat greater than the potential for
external exposure, but remains small in the absolute sense. Except for
localized elevated concentrations in the vicinity of operations that raise
substantial levels of dust, airborne uranium concentrations are typically far
below 1.0 X 10-10 microcuries per cubic centimeter, the most restrictive
maximum permissible concentration for uranium isotopes in 10 CFR Part 20,
Table I, Column I, which applies to workers. Special operations that pose the
potential for raising substantial levels of dust are subject to special controls,
such as water spray or confinement in temporary enclosures with filtered
exhaust. Unless contaminant concentrations are low, workers within the
enclosures wear respiratory protective equipment as a precaution. Experience
shows that even in the dust-laden atmospheres within the enclosures, airborne
concentrations do not exceed maximum permissible concentrations by large
margins.

The recent removal of the HEU floor (see Section 2.5 of the Plan) probably
serves as a representative case, more likely a very conservative case, for
estimating the potential for exposure of workers to airborne uranium
concentrations. In this case, the floor was broken up into small pieces by
jackhammer within a temporary ventilated enclosure. Approximately 317,000
pounds of structural materials averaging approximately 2,100 picocuries of
uranium per gram of material were removed. Workers within the enclosure
wore lapel samplers to sample air in the worker's breathing zone. During the
work within the enclosure (about 550 person-hours), the average airborne
uranium concentration within the enclosure was approximately 2.4 times the
most restrictive maximum permissible concentration noted above.
(Concentrations immediately outside the tent averaged less than 0.6 times the
maximum permissible concentration.) The maximum breathing zone
concentration averaged over any single shift was approximately 12 times the
most restrictive maximum permissible concentration. Respiratory protection
equipment used in the operation provided a rated protection factor of 50
(which is usually exceeded in practice). Therefore, the airborne
concentrations actually breathed by workers were small fractions of the
maximum permissible.

Based on the foregoing, external deconstruction of the main building will not
result in a significant increase in individual or cumulative occupational
radiation exposure.
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5.0 NO SIGNIFICANT CONSTRUCTION IMPACT

External deconstruction of the main building will result in some negative
construction impacts of short duration; specifically, physical impacts (visual,
audible, etc.) from building deconstruction, and physical impacts from train
shipments of contaminated materials to licensed disposal facility
(approximately 350 carloads over no more than 2 years).

These negative impacts are minor in nature and will be temporary in duration.
Therefore, negative impacts from construction can be considered to be
insignificant. They are also far out-weighed by the long-term positive impact
of returning the decommissioned site to unrestricted use.

6.0 NO SIGNIFICANT INCREASE IN RADIOLOGICAL ACCIDENT
POTENTIAL OR CONSEQUENCES

Analyses of the impacts of potential accidents were included in earlier
licensing submittals listed in Section 3 above. The spectrum of potential
accidents evaluated in the 1988 report was significantly less severe in terms
of consequences than the spectrum evaluated in the earlier reports. Included
in the 1988 report were assessments of some potential accidents involving
residual uranium on the site. Table 8.1 of that document includes an analysis
of the consequences of two accidents that would reasonably represent the
upper bound to the spectrum of accidents that might be associated with
decommissioning activities. One of these accidents addressed potential release
to the Kiskiminetas River, and the other addressed potential release to the
atmosphere.

The small inventory of radioactive material, the low concentrations of
radioactive material in substances handled, and the inert properties of the
materials in process and in handling limit the potential for accidental release
and the consequences of any accidental release during external deconstruction
of the main building to levels negligible in both the absolute sense and in the
relative sense, when compared to other more severe potential accidents
analyzed in the 1988 report and when compared to the more severe potential
accidents analyzed in the earlier reports.

In the analysis of accidental release to the river in the 1988 report, one
percent of the site inventory of uranium in soil, estimated to be about 3 curies
at that time (Table 2.1), was assumed to be released to the river in a single
year. Behavior of the uranium on the site indicates little migration, so the
assumption of loss of one percent of the inventory in a single year is
considered incredibly high. The maximum organ dose from all aquatic
pathways from such a release was estimated to be 3 millirem per year. (The

Al-7



maximum effective dose equivalent was not evaluated, but would be
substantially less, about 1 millirem per year.) This estimate was based on an
assumption that drinking water and ingested fish were obtained from the river.
Those pathways do not exist under current conditions, and are not likely to
exist during deconstruction of the main building, so that the dose estimate is
an artificially high estimate.

In the analysis of accidental release to the atmosphere in the 1988 report,
several scenarios involved residual uranium. The most severe, a laboratory
area fire releasing material in the high-enriched uranium processing floor
above the laboratories, is no longer plausible because both the laboratories,
which posed the fire hazard, and the floor, which provided the relatively
concentrated source of potential airborne uranium, have been removed as part
of facility decommissioning.

The potential accident scenario involving breach of an effluent air filter is the
most plausible remaining scenario involving residual uranium. In this
scenario, it was assumed that 2.6 X 10-5 curies of uranium contaminated dust
in a form that would be readily dispersible in air would be released (Section
4.7 of the 1988 report). The assumptions leading to this release estimate
would not be directly applicable to conditions expected during external
deconstruction of the main building, but the quantity assumed to be released
can be considered at the high end of the range of possibility. For example,
at a concentration of 1,000 picocuries per gram, likely to be a high estimate
of the average concentration in material to be handled, the activity released
would be equivalent to a mass of approximately 60 pounds of material readily
dispersible in air. Nonetheless, the maximum organ dose commitment
estimate from such a release was calculated to be 39 millirem, well below any
regulatory emergency response action level or limit.

The consequences of the accident scenarios described above are minor relative
to other potential accident scenarios evaluated for operations underway or
proposed at the time the environmental analyses were performed. Conduct
of the previous decommissioning activities has further reduced the potential
likelihood and severity of accidents relative to those that have formed the
basis for an NRC finding of "no significant environmental impact" in the past.
External deconstruction of the main building would not result in any
significant increases to either likelihood or severity.

7.0 CONCLUSION

The above evaluation establishes that exterior deconstruction of the main
building will not have a significant impact, either individually or
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cumulatively, 
on the human environment and that the criteria for a categorical

exclusion, set forth in 10 CFR § 51.22 (c) (11), have been met.
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