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INTRODUCTION

For over thirty-five years, the Feed Materials Production Center (FMPC),
now referred to as the FEMP, produced uranium products for the Federal
Government. Site construction began in 1951 and production operations
started in 1953 under the Atomic Energy Commission (AEC). The FEMP
contains nine production plants, along with numerous support buildings, in
which intermediate or finished-products in the manufacturing of uranium
fuel elements were produced.

Although the immediate cessation of production-related operations occurred
in July 1989, much of the equipment was scheduled for restart in order to
prepare for continued production and to produce intermediate products for
future DOE use in programs at other sites. The official termination of the
FEMP production mission took place in June 1991, without the restart of the
production processes or the stabilization of intermediate products.

SOURCE TERM

The following paragraphs summarize the activities that occurred when the
plants were operational and the current inventories of stored materials in
each of the FEMP Production Plants. Containers include boxes, cans, drums,
J-Hoppers, T-Hoppers, and skids. Additional materials that are present as
hold-up in pipes and process equipment, will be removed during the Safe
Shutdown Program. Estimated hold-up materials are listed in Attachment I.

Plant 1 - activities included the operation of a sampling 1ine for incoming
uranium materials, a roller mill to reduce the particle size of MgF,, a safe
geometry digester, a drum reconditioning system, a scrap drum baler, dust
collectors, and maintenance of warehouses and storage pads for drummed
residues and wastes.

Inventories for Plant 1 include: 25,869 containers of depleted uranium
product and residues, of which 22,580 are low-grade process residues;
14,823 containers of enriched uranium residues, product and scrap material,
of which 13,498 are low-grade residues; 1,852 containers of normal uranium
residues, scrap, and product, of which 827 are low-grade residues; and
13,683 containers of thorium consisting mainly of ThF,, ThO,, and thorium
metal.

Plants 2/3 - activities included the operation of a nitric acid digestion
system, a metal dissolver system, a liquid-liquid extraction system, a
boildown and denitration system where purified uranyl nitrate (UNH) is
converted to orange oxide (U0,), a nitric acid recovery system, the combined
raffinate and hot raffinate system, a refinery sump system, and dust
collectors.

Plants 2/3 currently contain four drums of low-grade, enriched uranium
residues.

Plant 4 - activities included the operation of reactors to convert orange
oxide (UO,) to brown oxide (UO,) or black oxide (U,0,) and then to green salt
(UF,), ammonia dissociators, nitrogen generators, an HF recovery area, a
tank farm, product packaging stations, and dust collectors.
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The Plant 4 inventories include the following stored materials: 12,933
containers of depleted uranium residues and product (12,283 are cans of
UF,); 5,355 cans of enriched uranium residues and product (4,659 are cans
of UF,); and two drums of low-grade normal uranium residues.

Plant § - activities included derby production that featured jolters, F-
machines, Rockwell furnaces, breakout system, slag miiling and liner
preparation. Other operations included ingot manufacturing that featured
vacuum remelt casting furnaces, crucible charge and burnout areas, ingot
separation, mold cleaning and painting, ingot sawing and saw blade
sharpening, a Hilco oil reclaiming system, and dust collectors.

The inventories of stored materials in Plant 5 include the following:
1,917 containers of depleted uranium residues, product and scrap metal; and
2,315 drums of enriched uranium residues, product and scrap metal.

Plant 6 - activities included machining processes to heat treat ingots
before shipping for extrusion, cropping extruded ingots, heat treating
blank cores, machining cores to a finished target element, cleaning and
briquetting chips, machining pillow shaped ingots for sizing and scalping.
Other activities included operation of a rolling mill system, a waste water
processing system, and electrostatic precipitators.

The inventory of stored materials in Plant 6 includes the following: 7,844
containers of depleted uranium residues, product and scrap metal; 14,992
containers of enriched uranium residues, product and scrap metal; and 98
containers of normal uranium residues, product and scrap metal.

Plant 7 - was operated during the 1950°’s to reduce UF, to UF,. However, all
process equipment was removed in the late 50°s and the building has been
used mainly for storage of empty cans and drums. Cans of UF, from the Pilot
Plant and Plant 4 are presently stored in Plant 7. The number of
containers stored in Plant 7 are included in the inventories reported for
Plant 4 and the Pilot Plant.

Plant 8 - activities included the operation of several types of furnaces,
liquid filtering systems, a halide acid metal dissolution area, a drum
washer, a ball mill, and dust collectors.

The inventory of stored material in Plant 8 includes the following: 2,193
containers of depleted uranium residues; (2,179 drums of low-grade and 14
drums of high-grade); 3,467 containers of enriched uranium residues (3,463
drums of low-grade and four drums of high-grade); and one drum of normal
uranium high-grade residues.

Plant 9 - activities included ingot casting in N-Reactor vacuum remelt
casting furnaces, derby soaking in Rockwell furnaces, ingot sawing and
machining, Zirnlo scrap decladding, and the operation of a waste water
processing system, electrostatic precipitator, and dust collectors.

The current inventory of stored material in Plant 9 includes the following:
169 containers of depleted uranium residues and product; and 4,322 drums
of enriched uranium low-grade (3,943 drums) and high-grade residues (299
drums) and scrap metal (58 drums).

Pilot Plant - activities included small-scale facilities of all the
production processes for the FEMP. In early 1980’s a production scale UF,
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to UF, unit was installed and operated. In the late 1980°s, a new UF, to
UF, unit was installed in a newly constructed building; however, it was
never operated.

The Pilot Plant inventory currently consists of the following stored
materials: 2,776 containers of depleted uranium residues and product (2,459
of which are cans of UF,); 284 containers of h1gh- and low-grade uranium
residues; and 2,391 containers of normal uranium (2,388 of which are cans

EVALUATION OF POTENTIAL THREAT

The purpose of this assessment is to estimate the reasonable maximum doses
and risks for individuals directly involved in Safe Shutdown activities and
individuals not specifically invelved in the Safe Shutdown program.
Furthermore, in order to estimate these doses and risks three hypothetical
exposure scenarios were developed. These exposure scenarios are: 1) on-
site workers (associated with Safe Shutdown), 2) on-site workers (not
associated with Safe Shutdown), and 3) off-site residents (public). The
exposure scenarios used in this evaluation represent the basis of the
characterization for doses and risks for the facility with the greatest
source term. These scenarios represent the credible release resulting from
proposed activities under safe shutdown. The facility selected for the
exposure assessment was Plant 2/3. This facility was selected based on the
types of materials, potential contaminants, processes, and total estimated
inventory anticipated both inside and outside of the structure. The total
expected inventory has been estimated to be 174 Ci (curies) of uranium.
This uranium is available in a variety of forms including uranyl nitrate.
Additional details are provided in the section on source characterization.
The specific details for each of these exposure scenarios are outlined
below:

(1) A worker who engages in activities both in the facility and in the
vicinity of the Plant 2/3. This worker will be involved with the
actual safe shutdown activities. The time frame for this scenario
is expected to be eight hours per day and 5 days per week for one
month.

(2) An on-site worker not directly involved in the specific removal
action. This individual -is assumed to work in the vicinity (100
meters) of the contaminated area on a daily basis, five days per
week, for a total length of time of one month.

(3) The last exposure scenario considered involves the potential for
exposure to members of the general public where the exposure will
continue for the entire year as a result of atmospheric dispersion.
The release and transport is divided into two main facets: A) the
actual release of material which is a short time frame of
approximately one hour and B) the continued resuspension of
contaminated dust which will occur over the entire year.

Figure 1 illustrates the location of Plant 2/3 within the Production area
(Operable Unit 3). Table 1 illustrates the available data corresponding
to the source term within the facility.



The format for this investigation will consist of the following components:
1) source characterization, 2) exposure scenarios and their associated
parameters, 3) exposure pathways and their methodology, and 4) dose and
risk results for each exposure scenario.

SOURCE CHARACTERIZATION

The source term is assumed to be the material contained in the Plant 2/3
facility that has been estimated to be present from previous operations.
For purposes of this investigation, the source term is assumed to be
uniformly and homogeneously distributed in the area around the critical
features of the Plant 2/3 facility. These assumptions are made for two
.reasons: 1) to ensure that a conservative exposure or dose and risk
estimate is made and 2) to account for the lack of measured or observed
concentrations of contaminants that may be released outside the Plant 2/3
facility.

Plants with greatest or most significant source term determined by
evaluation of the ’holdup inventory’ are: Plant 2/3, with 174 Ci of
uranium (234, 235, and 238), and Plant 6, with 18 Ci of uranium (234, 235,
and 238). The estimate of doses and risks will be based on the source term
associated with Plant 2/3. Additional radionuclides and chemicals have
been identified through ongoing investigations or process knowledge as
potential contaminants of concern. These other radionuclides and chemicals
are only considered qualitatively in the risk evaluation due to the small
quantities (in comparison to uranium) present. The magnitude of the source
term for the additional constituents is estimated by using a ratio of
1/1000 to the mass of uranium. Since there are fewer than 10 additional
contaminants this would result in a total additional inventory for the
other radionuclides and chemicals to be less than 1% of that of uranium.
It should be noted that other radionuclides present during process
operations constituted impurities in the system and active measures were
taken to separate these out of the product streams. A table is provided
listing the various slope factors and conversion factors for the inhalation
and direct exposure pathways.

The total quantity of uranium present in Plant 2/3 is estimated at 174 Ci
for uranium-238 and 188 Ci for uranium-234. These quantities are divided
into several categories: 1) drummed material (4.15 mCi and 9.49 mCi for
238 and 234 respectively), 2) holding inventory (0.464 Ci and 0.717 Ci for
238 and 234 respectively), and 3) holdup inventory (174 Ci and 187 Ci for
238 and 234 respectively). This represents a total mass of approximately
5.24 x 10° grams (524 metric tons). As indicated by the relative activities
for U-234 and U-238 these isotopes are essentially in secular equilibrium.
Additionally the primary constituent of the total inventory is the holdup
material, which is the focus of the safe shutdown removal activities.

The next component of the source term is the estimation of the area over
which the uranium will be distributed. This volume of material is
distributed throughout the Plant 2/3 facility in equipment, tanks, lines,
and sumps. The difficulty associated with a quantitative dose and risk
evaluation is to determine the maximum credible quantity of material which
may be inadvertently released during the anticipated activities associated
with the Safe Shutdown Removal Action. To accomplish this task a detailed
evaluation of the facility was initiated to determine what process
activities had taken place and the types of equipment used.
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This evaluation provided the basis for assuming that the largest single .
source of material encountered during the various activities would be that
associated with gaining entry to the equipment. Among the process
equipment in Plant 2/3 the greatest exposure would most 1ikely occur as a
result of a release of uranyl nitrate (UNH) from piping or tanks in the
digestion area or outside the facility.

In one of the typical 5000 gallon tanks it is expected that about 100 to
200 gallons of residual uranyl nitrate (UNH) will be remaining (usually as
a result of drainage from process piping). This corresponds roughly to
approximately 500 liters. The uranium concentration in the uranyl nitrate
is approximately 200 grams uranium per liter (gU/L). This type of
equipment, with an assumed quantity of 500 liters of uranyl nitrate, would
contain approximately 100,000 grams (100 kilograms) of uranium. Therefore,
exposure scenarios based on the release of 100 kilograms of uranium
constitutes the maximum credible source term for evaluating the associated
release and transport pathways.

RELEASE AND TRANSPORT PROCESSES

Release potential is dependent on the specific activities in which workers
are engaged. These are listed be]ow and are used here to describe the
release potential.

FIELD ACTIVITIES:

The activities listed below are those activities which provide individuals
with the potential for exposure. In each of the activities 1isted a worker
involved with the Safe Shutdown Removal Action is in close proximity to
bulk contamination so as to result in some level of exposure. The
- objective of this section is to define those scenarios or situations which
can lead to significant release and transport of contaminants. A
reasonable scenario describing a potential release and transport route is
presented for each activity.

1. Remove excess material to an approved storage location. Since this
‘activity involves packaging and handling of holdup material there
exists the potential for an unplanned event. Unplanned events may
include various containers being dropped, crushed, or otherwise
breached and thereby permitting bulk excess material to be disbursed
(this event may occur while attempting to place material in a
container or during transportation of the container).

2. Isolate utilities for process equipment. During the isolation of
specific equipment contact with both fixed and loose material may
occur. Gases, liquids and solids may be present in such a manner so
as to be released when adjustments are made to equipment.

3. Gain entry to contaminated process equipment. This activity can
lead to contact with contaminants. Some equipment may require
cutting tools to gain access thereby increasing the possible release
and transport routes. Trapped gases could ignite and enhance the
disbursal of contaminated material.

4. Transfer holdup material to storage containers. This activity is
similar in nature to that described in #1 above. This activity
concentrates on the actual placement of bulk contaminants into the

’ !
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specific storage containers. Bulk material can be encountered in a

__ _ _variety of physical forms, thereby requiring the consideration of @

various release and transport possibilities. Liquids, gases, and
. fine particulates pose the most significant release modes. Gases
and fine particulates (dust) pose the greatest transport potential.

5. Transfer filled storage containers to an approved storage location.
This activity is similar to #1 above in that it 1{nvolves the
transportation of contaminated material. Containers of bulk
material breached as a result of handling activities pose the most
significant release modes for this activity. Once the container is
breached the release and tranpsort scenarios are similar in nature
to those described in #1 and #4 above. '

On-site (workers not engaged in Safe Shutdown activities) doses and risks
are developed using the simplified box model to represent atmospheric
transport.  The off-site doses and risks are developed using the results
of the box model on-site as a source term and then applying dilution
factors that were determined using the Gaussian plume equation. These
dilution factors are based on a single sector and a single wind
speed/stability class designation. The direction selected is that which
has the greatest potential for exposing members of the general public. The
of f-site consequences of a release are only considered for those activities
which occur outside of a facility or involve sufficient energy to escape
the facility after release. Breached containers of material, which will
not explode or ignite when in contact with the environment, are not
considered to have sufficient energy to escape a building. These same
drums outside of a facility are considered in the evaluation of release and
transport evaluation.

In general, contaminant release and transport will be addressed
specifically for each scenario considered. Release involves the quantity
of each contaminant that is available for transport within facility or the
environment outside. - Transport then is related to the disbursal of
material, through natural mechanisms, in an uncontrolled fashion. The
transport processes considered in this assessment are limited to those
which result in the maximum credible concentrations at the specified
receptor locations. The principal transport process (route) considered is
atmospheric dispersion. The transport processes considered include both
volatization of the source material and resuspension of contaminated dust.

For the purpose of this assessment the uranyl nitrate (discussed in the
source term development section) is assumed to be available for both
volatilization and resuspension. This approach, although conservative,
does account for other materials that may indeed be dispersible. The
fraction of contaminated material that is actually transported by the wind
is based on that quantity of material which can become airborne. This
value is estimated and is called the Airborne Respirable Fraction (ARF).
The ARF used for this evaluation was that identified for liquid releases
and corresponds to 10% of the total quantity released. :

Transport processes specifically excluded are vadose zone and groundwater
migration, surface water, soil erosion and runoff, and accumulation of
contaminants on plant material. These processes were excluded due to the
long transport times relative to the release events. Removal actions would -
be implemented immediately in the event that material was released to the
environment and posed a long term transport potential of this nature. The
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exposure scenarios discussed in the next section are based on short term
immediate and acute exposures, '

EXPOSURE SCENARIO AND PARAMETERS

The external radiation pathway 1is primarily controlled by gamma-ray
radiation. Gamma radiation is the principal radiation of concern for the
external radiation pathway because it 1is sufficiently penetrating to
represent a dose .at :considerable distances. The Dose Conversion Factors
(DCFs) for ground contamination are based on exposure at a distance of one
meter above the ground. These DCFs represent the annual effective dose
equivalent from exposure to external radiation.

The radiation dose from inhalation has been extensively evaluated by the
International Radiation Protection Association in its Publication 30 (ICRP,
1979-1982). Dose equivalents in organs and tissues of the body are
calculated with models that describe first the entrance of materials into
the body and then the deposition and later retention of the radionuclides
in the bodily organs. Dose equivalents estimate the energy deposition of
the radionuclides in the tissues of the body (ICRP, 1979-1982). Dose
conversion factors for inhalation represent the committed effective dose
equivalents per unit intake of a radionuclide.

The first exposure scenario is the exposure to a worker who engages in.
activities in the contaminated area 8 hours per day 5 days per week for one

month. These activities include direct handling of contaminated material

and any operations involved with gaining access to equipment, piping, and

tanks. The individual is required to wear a respirator along with other
protection equipment, for examples gloves, and should therefore not be

exposed to contaminants through either the inhalation or ingestion

pathways. :

The second exposure scenario evaluates the worker who is not involved with
the removal action project. These workers are typical of FEMP employees
engaged in other activities at the site. These workers are considered for
the purposes of this evaluation to be within 100 meters of the hypothetical
accident occurring during the safe shutdown activities. These workers are
exposed to both the direct radiation and inhalation pathways. The total
exposure time is broken into three parts: 1) direct radiation for 8 hours
per day, 1 day per week for a 1 month period, 2) exposure to a plume of
contaminated dust for a 1 hour period, and 3) exposure to resuspended
contaminated materials 8 hours per day, 1 day per week for 1 month.

The third exposure scenario addresses the potential exposure of an off-site
individual located at the site boundary (assumed to be 500 meters away from
the source). This scenario investigates the same three pathways as
Scenario 2. The primary difference between the two scenarios is that
Scenario 3 has a longer time frame for the resuspension pathway and the
concentration of the contaminants at the receptor are smaller.

The following information represents the various factors and parameters
that are utilized for each scenario. There are several source term
parameters that function to characterize the dose to the RME individual of
exposure scenario 1. These source term parameters are either a component
of the external radiation pathway or the inhalation pathway.

7



FS = Shape Factor, 1.
_ . _(Based on a circular, infinite medium.)

FD = Depth Factor, 1.
Since these parameters take on the value of unity for all of the exposure
scenarios they do not affect the results and therefore will not be
addressed further in this report.

In addition the following parameters are utilized to determine the doses

and risks for each exposure scenario:

1) Dose Conversion Factor (DCF)

2) Source Strength (ST) (both airborne and surface)

3) Exposure Factor (EF)

4) Area Factor (AF)

5) Dilution Factor (Df)

6) Airborne Respirable Fraction (ARF)

7) Resgspensidn Factor (RF) or Air to Soil Ratio (ASR = 2 x 107
g/m’) |

8) Inhalation Rate (IR) (assumed = 8400 m*/yr)

9) Surface Soil Density (Rho-b) (assumed = 1.8 g/cc)

10
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The first parameter considered is the dose conversion factor (DCF). The
three contaminants considered in this study are uranium, thorium, and
radium. The principal isotopes considered are thorium-230, radium-226,
uranium-234, and uranium-238 are addressed in detail. The DCFs utilized
are for these isotopes which include several short lived daughters. Table
1 presents the DCFs for each exposure pathway and isotope. -

TABLE 1:DOSE CONVERSION FACTORS (DCFs)

et
]

ISOTOPE INHALATION DIRECT EXPOSURE
(mrem/pCi) (mrem/yr / pCi/cm®)
uranium-234 1.3 x 10° 8.07 x 10™*
uranium-238 1.2 x 107! 2.46 x 10°°
thorium-230 2.6 x 10 9.07 x 10™*
radium-226 7.9 x 107 1.69

The next parameter addressed is the source strength (ST). The
discussion of the quantity of uranium that may be released was presented
in the section covering the source term. The information provided here
is the final results of the analysis and represents those values used in
the dose calculations. Table 2 presents the dilution factors and
airborne respirable fractions. These values are then multiplied by the
quantity of each contaminant released to arrive at the concentrations
for each isotope. Table 3 provides the surface source strength for each
"distance considered in the inhalation pathway for resuspended
particulates (this is based on an assumed deposition velocity of 1 x 10°*
m/sec).

TABLE 2:PARAMETERS ASSOCIATED WITH PLUME CONCENTRATION

Distance (meters)

Dilution Factor (Df)

Airborne Respirable
Fraction (ARF)

10 0.5488 0.1
100 0.0175 0.1
500 0.0011 0.1 i
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TABLE 3:RESUSPENSION FACTORS AND SURFACE CONCENTRATION

Distance Df (S/m*) Surface Conc. (pCi/cm’) Area Factor I
10 0.5488 6.34 x 10° 0.43 |
100 0.0175 2.02 x 10° _0.51 |
500 0.0011 1.21 x 10’ ] 0.68 I

Exposure Factor (EF) which describes the individual’s total exposure

time.

exposure scenarios.

The factor EF is defined as follows for each of the three
The exposure factor EF is a measure of not only the

time frame of the exposure but also includes the inhalation rate for the

inhalation pathways.

scenario.

Table 4 presents the exposure factors for each

TABLE 4:EXPOSURE FACTORS (EF) FOR EACH EXPOSURE SCENARIO

. — e —————
SCENARIO Distance (m) | Exposure Time (hrs) | Exposure Factor
#1 0 173 0.02

#2 Direct 100 34.6 3.9 x 107
Inhalation plume 100 1.0 0.96
#2 Inhalation 100 - 34.6 33.2
resuspension

#3 Direct 500 416 0.047
Inhalation plume 500 1.0 0.96
#3 Inhalation 500 416 399
resuspension '

The area factor which was already provided in Table 3 is needed to

account for the total area available for resuspension.

For this reason

the area factor AF increases as the distance from the release increases.
The AF approaches unity asymptotically as the distance from the source

increases.

The parameters identified above for use in the exposure
assessment relate to both the direct and inhalation pathways.

Some of

the additional parameters which cover the inhalation pathway via

resuspended dust are as follows:

FA, = AY3/(AY34DL).

Bulk Density = soil default value of 1.8 g/cm’® (this is used
for both in- and out-side of buildings.

A = Area of Contamination.

DL = Dilution length, default

value of 3 meters is typically used (out side of the
building).

FI, = Inhalation Rate, 8400 m*/yr.

10
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Similarly the airborne respirable fraction and the dilution factor have
been provided to assist in the development of the source term. The
dilution factor Df determined through the application of the Gaussian
Plume equation to a hypothetical release. The Df is determined on a
unit source strength basis and it is-assumed that the relationship
between the source strength and the concentration in the plume is linear
with the Df. The airborne respirable fraction ARF is that quantity of
material release that actually-becomes airborne and is available for
transport. The scenarios considered in this study involved liquid
releases and therefore an ARF equal to 0.1 (or 10% of the total quantity
released) was used. This type of release has been modeled and found to
result in the greatest ARF. The remaining three parameters are simply
constants. This approach provides a conservative estimate of the dose
such that it is unlikely that a greater dose would result from the
scenarios postulated.

EXPOSURE PATHWAYS AND METHODOLOGY
The direct radiation pathwéy is shown in Equation (1) below:

DOSE (mrem/yr)=DCF, x Bulk Density x Source Conc. x EF x FA, x FS (1)

DCF,, = (mrem/yr)/(pCi/cm’).

Bulk Density of soil where a default value of 1.8 g(cmJ is used.
Source Term = Picocuries per Gram of Soil for the i™" '
radionuclide. Other variables are as they appear in the tables
above.

The inhalation of resuspended dust pathway is shown in Equation (2)
_below:
DOSE (mrem/yr)=ASR x FA, x FCD2(t) x EF x FI, x Source Term x DCF, (2)

ASR = Air-to-Soil resuspension factor, 2 x 107 g/m* is typically used (U.
S. DOE, 1989). ‘

11 : 13



DOSE AND RISK RESULTS

- The purpose of this section is to integrate the source term
characterization, the exposure scenario descriptions, and the pathway
analysis methodology and then estimate the resulting doses and risks.
There were three exposure scenarios identified in the introduction,
numbered as (1), (2), and (3). Over these three exposure scenarios,
doses and risks were calculated for the Plant 2/3 facility, the
surrounding area, and the potential for exposure to the general
population. The results will appear as follows: ’

TABLE 5:DOSE AND RISK RESULTS SCENARIO #l
[DIRECT RADIATION EXPOSURE]

Contaminant Source (pCi/cm®) DOSE (mrem) RISK**
uranijum - (234 & 238) 3.2 x 10° 70 7 x 10°°
thorium - 230 3.2 x 10° 3 x10° 3 x10°
radium - 226 3.2 x 10° 5 5 x 10"
Total N/A 75 7 x 10

** _ Risk factor is assumed to be 1 x 10™ Risk per mrem (approximately the
value found in BEIR V)

TABLE 6:DOSE AND RISK RESULTS FOR SCENARIO #2
[DIRECT RADIATION EXPOSURE]

Contaminant Source (pCi/cm®) DOSE (mrem) RISK**
uranium - (234 & 238) 2.0 x 10° 2 x 107 2 x 10°
thorium - 230 2.0 x 107 7 x 10”7 7 x 107
radium - 226 2.0 x 107! 1 x10° 1 x10°
Total N/A 2 x 107 2 x 10

v ob
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TABLE 7:DOSE AND RISK RESULTS FOR SCENARIO #2

[INHALATION OF PLUME]

3953

]

Contaminant Df * ARF (S/m’) | Inh (m®) DOSE (mrem) Risk
U (234 & 238) 0.0075 0.96 4 x 10 4x10° |
Th - 230 7.5 x 10°¢ 0.96 4 x 107 4 x 107
Ra - 226 7.5 x 10 0.96 1 x 10" 1 x 10
Total 4 x 107 4 x 10"
TABLE 8:DOSE AND RISK RESULTS FOR SCENARIO #2
[ INHALATION FROM RESUSPENDED DUST]
Contaminant CA surf conc. EF DOSE (mrem) Risk
(pCi/cm?)
U (234 & 238) 2.0 x 10° 33.2 0.2 2 x 107
Th - 230 2.0 x 107! 33.2 2 x 10" 2 x 107*°
Ra - 226 2.0 x 107 33.2 5x 10° 5 x 10°%
Total N/A N/A 0.2 2 x 107
15
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TABLE 9:DOSE AND RISK RESULTS FOR SCENARIO #3
[DIRECT RADIATION EXPOSURE]

.

Contaminant Source (pCi/cm?) DOSE RISK**
ranium - (234 & 238) 1.2 x 10' 2 x 107 2 x 10°°
thorium - 230 1.2 x 107 6 x 107 6 x 107
radium - 226 1.2-x 102 1 x 10 1 x 10
Total N/A 2 x 107 2 x 10°°

TABLE 10:DOSE AND RISK RESULTS FOR SCENARIO #3

[INHALATION OF PLUME]

Contaminant Df * ARF (S/m’) Inh (m’) | DOSE (mrem) Risk
U (234 & 238) 1.1 x 10 0.96 3 x 107 3 x 10
Th - 230 1.1 x 107 0.96 3x10° 3 x 10"
Ra - 226 1.1 x 1077 0.96 8 x 107 8 x 107
Total N/A N/A 3 x10° 3 x 10"
TABLE 11:DOSE AND RISK RESULTS FOR SCENARIO #3
[ INHALATION FROM RESUSPENDED DUST]
Contaminant CA surf conc. EF DOSE (mrem) Risk 1
(pCi/cm®)

U (234 & 238) 1.2 x 10 399 0.2 2 x 107 I
Th - 230 1.2 x 107 399 2 x 107 2 x 107° I
Ra - 226 1.2 x 1072 399 5x10° 5 x 107 I

Total N/A N/A 0.2 2 x 107 J

14
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SUMMARY/DISCUSSION OF RESULTS

Doses and risks were estimated for three exposure scenarios resulting
from a hypothetical release of contamination in and around Plant 2/3.
~The total source term and the overall extent was determined using known
concentrations of uranium within the uranyl nitrate that could be
released from Plant 2/3. The first exposure scenario was identified as
an external radiation pathway which occurs as the receptor, a reasonable
maximumally exposed individual for this pathway, is engaged in all of
the anticipated activities identified for safe shutdown. This
particular scenario assumes the individual is exposed in a fashion which
involves only external radiation since workers are required to have the
appropriate personal protective clothing. The second exposure scenario
was identified as an on-site worker who is not involved in any of the
safe shutdown activities but is within 100 meters of a particular
release. Exposure scenario (2) incorporates both the external radiation
pathway and two types of inhalation (direct plume and resuspension of
.contaminated dust). The final exposure scenario, number (3), considers
the potential for exposure to the general public via the fugitive dust
pathway. The estimate of the airborne concentrations of the various
contaminants was based on a dilution factor and the airborne respirable

fraction.
The total annual risks for each exposure scenario are shown below:

TABLE 12:TOTAL DOSE AND RISK FOR EACH SCENARIO

SCENARIO _ DOSE _ RISK
# 76 8 x 10°®
| #2 | 2 x 107 2 x 107
| #3 2 x 107 2 x 107

15 17
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Workers involved in the Safe Shutdown activities will have their
radiation exposures kept ALARA via the use of administrative,
engineering, and personal protective equipment controls. Work
activities will be maintained consistent with the requirements 1isted in
the Radiological Controls Manual (RM-0009 and DOE/EH-0256T). Maximum
exposure to any individual will not be permitted to exceed 3 Rem annual

committed dose equivalent and maximum exposure to any individual off-

site will not exceed 100 mRem annual committed dose equivalent.

ASSESSMENT OF NEED FOR A REMOVAL ACTION

Consistent with Section 40 CFR 300.410 of the National Contingency Plan,
the Department of Energy (DOE) shall determine the appropriateness of a
removal action. Eight factors to be considered in this determination
are listed in 40 CFR 300.415 (b) (2). The following apply specifically
to the conditions to be addressed by the Safe Shutdown Program.

40 CFR 3900.415 (b) (2) (i)
Actual or potential exposure to nearby human populations, animals,

or the food chain from hazardous substances or pollutants or
contaminants.

40 CFR 300. 415 (b) (2) (ii)

Actual or potential contamination of drinking water supplies or
sensitive ecosystems.

40 CFR 300. 415 (b) (2) (iii) |
Hazardous substances or pollutants or contaminants in drums,
barrels, tanks or other bulk storage containers that may pose a
threat or release.

40 CFR 300. 415 (b) (2) (v)

Weather conditions that may cause hazardous substances or
pollutants or contaminants to migrate or be released.

40 CFR 300. 415 (b) (2) (vii)

The availability of other appropriate federal or state response
mechanisms to respond to the release.

40 CFR 300. 415 (b) (2) (viii)

Other situations or factors that may pose threats to public health
or welfare or the environment.

18
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5.0 APPROPRIATENESS OF A RESPONSE

The driving force for the appropriateness of a response is 40 CFR
300.415 (b) (3), and 40 CFR 300.415 (b) (4) (i) and (i1).

If it is determined that a response action {s appropriate due to
conditions within the former process area, a removal action may be
required to address the existing situation.

If a planning period of less that six months exists prior to initiation
of a response action, DOE will issue an Action Memorandum. The Action
Memorandum will describe the selected response and provide supporting
documentation for the decision.

If it is determined that there is a planning period greater than six
months before a response is initiated, DOE will issue an Engineering
Evaluation/Cost Analysis (EE/CA) Approval Memorandum. This memorandum
is to be used to document the threat of a public health and the
environment and to evaluate viable alternatives response action. It
will also serve as a decision document to be included in the
Administrative Record.

17 ' 19



*1£0-26°(3S)3:00WIM ‘421381 @3S °sS3ybLam pue Sawn|OA PaJRW}ISd UO PAsSe] o

20

uoiisabiqg 2L0
8013 €1 STI 1 qel 3 Aujawoan ajes €ONH “HNN ‘G20 “0SI
| 990
ﬂ ‘620 ‘GGl
, Jaddos “IST ‘oSt
‘ ¢246W ‘sajeajuaduod ‘oLT °‘sto
~oun 068°¢ 000°2% 0L $40323]10) Isng [ jueld n ‘zon ‘con ‘8OEN ‘pe0 ‘910
- 013 1€ 052 I yjoog uted juied 100 ‘€00
| SLLIW Y3tuaz
. So013 0 0 0 % a0yl ‘}orajedzity £on ‘zon LST ‘9ST
: juawdinb3
- 1013 0 0 0 butuajybieays wnag alqissod dnploy oN -—
1013 9 - 8h T L143S Xaa3a(Q JUAA|0S pajeutldo(y) £10
o3 82 00 1 3u0 (249 £0Nn 002
6013 0 0 0 43ppadys 4addo) 43ddo) 910
,uaaasz ueld ssSUOLl®Y #»SPUNOd  SjUd[BALNDI co*uaw;omoo quawdinb] uotadiaosag ediway) ?po) adk)
6u}|dues -dnp|OH -dnpioy wnaqg -dnploH leja93el
W 1 :ONIQTING
61 Jo 1  abed STIVINILYW YIHIO0 1TV ~OHNILSIT NV1d ONITdWYS 26/50/01

I INJWHOVLILY



3953

"1€0-26:(3S)3:00W3M ‘42333 23S °sIY6iam pue SaWN|OA Pajew}}1s3d UO Paseg

=
(o]

2013 o1t 000°2 _ 2 Louagnaﬁuwsz anpisad wnap ‘joys |39s 120
9013 1°1:1% 002t L LLMW ueli) 3yed duns ‘n ‘246M SE0 ‘b0
0113 0 0 0 {auuny meyj $37B4U3U0D ) oLl
J3QUNN Ue|d yuSUOL|®D #xSPUNOd  sjudleAinb3y  uojjdiuadsag juswudinb3 uojjadiaasag [edtwsy) apo) adAl
m:;—nﬁuw ~dnp|oH -dnplo{ wnuaq -dnp|oH lejaoey
, . T ONIQTING
61 Jo z abeq STVIY3ILYN Y3IHIO0 TIV -INILSIT NV1d HNITdNVS 26/50/01

o}

..

A

»

w3

B A



"1€0-26:(3S)3:00WIM ‘42313] 33S “sIybiam pue SaWN|OA PIJeW}}Sd UO PAsey 4x

V)
aV)

4313335/ 43X 1LY
‘sabnjiujuad)
buy |puey JudaA|0S ‘syue} .
b1e3 0 0 0 ‘suwn|o) uoi3dedyx3 auaso.an/dgl eL0
ezl 0 0 0 Sjue| pLoy OLAILIN 9n|iq pioe JfJd3tu 3niig -
w s)uel HNn ‘eaay
_ . 34eY J0H ‘syue] pua|g ¢L0
. 1023 00E°EIT  000°€ET‘T 0902 ‘sjyuey ploH ‘s4a3sabig HNN ‘620 ‘02
. 2223 §S 006 [ $304 uoijedituag €on 002
” sHUe) HNN :eaay
. 0le3 0 0 0 ajeuljjey pautquo) HNN eL0
: sjuej ajeuljyey :eady
r 1123 0 0 0 ojeuljjey pautquoj uotInios 3|es ajealiN 100
. Sjue] padj
pue JojesodeAl :eady
€123 0 0 0 djeutjjey paulquo) HNN ¢lL0
uuaszz ueld ssSUOLLEY »»SPUNOd  SsjudleAinbl uolidiuadsag juaudinbl uo}ydiaasag [eajuay) apo) adL1
' bujdues -dnploH =dnpioH wunaq -dnp|oH let493ey
_ €/2 :9N1G1ING
| 61 Jo ¢ obeg STVIYILVW ¥3HI0 1TV -ONIISIT NV1d ONITdWYS 26/50/01" )



3953

"160~26: (35)3:00H3N ‘42333 035 "SIYGIaM pue SawN|OA Pajew}3s® UO Paseg e

o
" QN

: : 423114 “syuey

9023 0 0 0 BAUY 3jeULjjeYy JO0H sabpn(s z46W £90
jue}

L023 0 0 0 w7 eady ajeuljjey 04 Aaanys awy 100
$43qQnads/s)ue) d43sne)

8023 0 0 0 _ B3dy ajeuljjey 304 BpOS Ji3isne) 100

6023 0 0 0 waysAS Meysaey pioe dtuajiu 3nig 210
) S40323( 109 1sng

€223 00T°1 000°8IT 02 pue juawdinb3 Buid(ny eon 620 ‘002
. waysAs

6123 0 0 0 43Z1uo0iaQg uoijdoealxy ugsaa abueyoxa uoj —
juej arisne)

L123 0 0 _ 0 43Z1uolag uolldedixy oLisne) -
juel pLoy

9123 0 0 0 49Z1U013Q U0L}DRAX] pioe otuny|ng -—

JIQuUNN Ue|d x¥SUOLLEY »»SPUNOd  SjudeALNbI  uoyldisasag juswdinbl uoj3diaosag [edsjway) apo) adA)

buj|dues -dnpioy -dnpio4 un4g -dnp|oH _ : . leja93ey
£/Z :9NIG1INg
61 30 ¢ abeg 26/s0/01

STVIY3LVH ¥Y3HI0 1TV -ONILSIT NVId ONITAWYS



5023

v023

9223

cee3

- €023

1ee3

vee3

8123

SL¢

0022

058°€

00121

005 ‘L2

005 ‘€6

0

*1£0-26:(35)3:00WIM ‘43132 23§ "sIY61oM pue SAWN|OA PIJRW|SD UO PISeq wx

000°€ §
000°02 oy
000°S€ oL
000°121 022
000°5.2 005

000°S€6 00L°‘T

$S40393(10)
Isng ‘ssoleaadll
39%ong ‘saadung wnag
‘sa0kaAu0) :juawdinb3
buy puey spiLoS

juep
pPLOY ‘wdisAS 4aqqnads

waisAs SLy

sa0jedodea]
‘syue] uotijedodeal
‘syue) sonbiy 3O

sjue] pLoy JLJAILN
syue] abeao3s SiN

waysAs YyN

jue] dUISOUd)

A
(V]

620
‘290 ‘491
SaNpisad 40393109 ‘291 ‘6SI

Isnp ‘sayed duns ‘goen ‘SST “pST

€ONH @3nLi@ AL

wniuean pajeztdidsad obY 2]
HNN ¥02

‘€ONH ===

HNN voe

€ONH 3Initd —

3uasoua)y 220

J5qUNN UE|d wySUOLLED
' fuydues -dnp|oH

61 Jo G abeg

»3SPUNOd  SjuUdleAlnb3l
-dnpioy unaqg -dnp|oH

uoyidiaosag juaudinb3
€/2 :9NIO1ING

STVIY3LYW ¥3HI0 11V -9INILSIT NvVd

uojadiaosag Ledtwayd apo) adLy
LefJdojey

Pyt |
ONIVdKYS 26/50/01.



3953

*1€0-26:(3S)3:00WIM ‘49333 935 °SIYBLamM pue SaWN|OA PIJeWLISD UO PISed e

L3
N
§223 0SE‘6 008°‘¥L 0Ll _ Yuej 3uasoud)/dgl _ auasouay/dgalL 220
6123 0 0 0 \ jyuey 48y daL 220
*039 ‘sJ4aj|t4‘syue}
:juawdinby
2023 - 099 oov ‘Y 01 uotjeaedag juaalos auasoud)/dal 220
J9QuUNN Ueld xysSUOL|®Y »»SPUNOd  sjualeAinby uoijdiudsag juaudinbly uot3diaosseq |esjway) apo) adL}
bujidwes -dnploH -dnploH wnJag -dnp|oH Leis03el

€/2 :HN1Q1INg

e
.

v

61 30 9 abeg STVIYILVN Y3IHIO TV -ONILSIT NVId ONITdWVS z6/50/01 .

1



"1€0-26°(35)3:00W3M ‘49333 33§ "sIybiam pue Sawn|OA PaJewi}sd UO Paseq s

SS 00S I J40jeABULIU] Bued) Yse ‘80EN 840
§§ I Jojedauour A3y Yse ‘80EN €€0 *2€0
JaquNN ue|d sySUOLlTH »»SPUNOd  SjudeAinb3y  uoj3disosag jusudinb3 uoj3diaosag [eojway) 8po) edL}
buy{dues ~dnp|oH -dnploy uwnuag -dnp|oH letd03ely
V6E :INIOTING
61 J0 £ obeq STVI¥ILYH Y3IHLO TI¥ -HNILSIT NV1d ONITdWVS 26/50/01

w
V)

A

\r



39353

*1£0-26:(3S)3:00WIM ‘49733 23S °SIYOLaM pue SIWN|OA PIIRWLISd U0 PIsed

T~

V]

20t3 | £ tos ¢ S4030e3Yy 3piXQ wniuedn 80€N 691
’ juaudynb3

10+3 o1l 008°‘1 rA but {puey aptxp wniuean 80EN “€ON v12 ‘002

£0v3 o1t 000°2 rA $4030e3y tin bdan ¥4

v0t3 ort 0002 2 juawdinbl 6uj|pueq yin ban (1]¢4

S0v3 00T°t 000°02 02 $J40333]10) IsnQ ¢ jueld van ‘80En ‘con ‘20N 620 ‘2€l
waj}sAs

90%3 oot ‘t 000°9¢€ 08 A43A033Yy pue paaj dH 3H @intiqg 100

L0Y3 0 0 0 s403eLD0SSsi(Q ®eluouwy €HN -

J3qUNN ue|ld yxSUOLL®H s¥SpuUnod  sjualeainby uopydiuasseq juswdinbl :owunwgumao.—auwsa:u apo) adf}
buyiduwes -dnp|oH -dnploH wnaq -dnp|oH let403ey
b :ONICQTINg
61 Jo g abeqd STVIYILYN Y3IHLIO TV -HNILSIT NV1d ONITAWYS 26/50/01

-*



”

*1£0-26:(35)3:00W3IM ‘49333 23S "s3yblam pue sauwn|oA pajew}}sd U0 pAseq wx

. £0S3 058°¢ 000°2¥ 0L suig %3 sJd9yiop 2461 8€0-SE0
juauwdinb3y bu} |puey 80€N ‘6buiieod 31qidnad
L0S3 L9 999 A a31ydeay pue jobu] 3 prow ‘ajjydesd ‘n 001 ‘0t£0
80S3 008 86€°9 Sl waysAs OdLLH L10 wnndep 020 “ST0
$0S3 81 861 I sauLyoey-4 bW ‘pdn ‘Z46MW 8£0-S€0
Jauea|d 3t4b
_ A3neag yoelg ‘sa|dotjaed
a3tydeab “bupjeod P4 §
. 91q{onad pue plow ‘00T ‘290
1163 SlL 008°L €1 $40323110) IsnQ  ‘8Oen ‘Z46W ‘BW ‘n ‘vdn ‘0£0 ‘620
G0S3 6 201 I s{18M buioo0) BW ‘van ‘246W ‘N 'LS0
, Jauadaeys sd{1 api1qaed 184
01s3 ¥ 'A] I ope|g pue sMeg Je(ndat) ‘que(ood ‘sdiyo n ‘OIT ‘600
6ujie0d 3|q}onad pue
9053 182 1L8°2 9 sadeuany Buiysey  prow ‘goen ‘aitydesd ‘n 00T ‘0€0
JIQUNN UB|d ¥»uSUOL|®D #»SPUNOd  SjualeAinb3y  uog3diuadsag juawdinbly uoiidiaosag |esjway) apo) edLy
buy|dues -dnploH —dnp|oH wnJ4g -dnp|oH Letdoley. .
S :9NIQIING vl
61 Jo 6 abeg STVIYILYN Y¥3HIO 7TV -ONILSIT NVId ONITdWYS 26/50/01

28

-ts



"1€0-26°(35)3:00H3M ‘42333 935 °SIYDLaM pue SIWN|OA PAJRWLYSD UO Paseq s

N &)

(V]
ap]
g
o
o

n paielpdidauad d¢3sned
1093 0¥9°2 009°12 8t waysAS juawiead] Jajem ‘L10 3LqQnLos-Jdep 600
sadeusny

2093 000°ST  G66°6L1 €12 buiyeay B LW BuitLoy 80€N ‘€02211 ‘€0d2M 00T ‘190

$093 G528 0s2‘s Sl $403253(10) Isng 9 jueld 80€EN 620

5093 0 0 0 juawdinbl but o4 EONH ‘9bpnis ‘goen 10

(juaudyinba

8093 0 0 0 4032n43s8Q XON Up pasn 43A3u) SzeN -

juawdinb3 buy|puey It

£093 Wm 009 R diy) ¥ Bupuiysey sdiyo> n ‘jue|oo) ‘01T ‘600

syuel youanp 00T ‘440

1093  omm 000°‘€ 9 W} S?dJeuany jead| jesy Lto ‘soen ‘LJeN ‘Lo ‘090 ‘010

9093 005 SHS‘y 01 waysAs jue|oo) abpnis ‘10 6€0

J3QUNN Ue|d 4¥SUO]|eY ##SPUNOd  sjudieAainby  uoyidiuadssag juawmdinbl uojadiaosag [ediway) 8po) adf1

bujidues -dnp|oH ~dnploy4 uwnuq -dnpioH : lejaagel

61 30 1 @abey

9 <ONIQ1ING

STVI¥ILYN Y3IHIO TIV -ONILSIT NvVId INITdWYS

26/50/01



-

Al

[R

.

.t
&

beot

"1€0-26:(3S)3:00W3M ‘42333 335 *SIY6LamM pue SBWN|OA PIIRWLISI UO PAseq ,u

; . 1228085 )|
9083 0ge 000°‘€ 9 uliy Auejoy el payseoqy ‘€00 ‘200
50813 SLe‘T 005 ‘21 62 Jauid|e) Adewiad 9)ed pajseoy 1324

, o ¢l
- 1183 SLe°1 0SL €l 62 $40333110) IshQ 8 jue|d 80€EN ‘290 ‘620
. $083 0Le 0z2L't 9 C# ddRUAN4 uoLIepixp autl ‘vdn 280
: bST ‘est

. €083 0te 001°s 9 [# 3deuang uotjeptxQ 80¢EN ‘121 ‘o001
, wnjuean 690
. 2083 0 0 0 493114 43ALL0 paje}ididaad-auy €200 ‘100
H 6083 oIl 000°T 2 JddyseM wnuaqg anpjsad wnuag 120
1083 00861 008°‘vb2 09¢ jue] JLisne) tisne) -—-
1083 0 0 0 ajeuuany xog  yse snoaue||adsiw ‘goen $S1
uvasnz ueld ssSUOLl®H #»»SPUNOd  SjualeAinby  uot3diuaosag juawdinb3 uotididosag (estway) apo) adf)

buyjdwes -dnploH ~-dnplo4 wnuag -dnploH Letdd3ey

_ 61 jJo zZ1 abed

8 :ONIG1INng

STVIYILYN YIHIO TIV -ONILSIT NY1d ONITAWVS

26/50/01

30



*1£0-26:(3S)3:00WIM ‘42333 935 °"SIYGLam pue S3WN|OA PaJeW}}Sd UO Paseg xs

39983

o183 0 0 0 LLLW Sswel|liM anpisad N pajejtdidand -—-

: r2A ¢

‘101 ‘o001

8083 0 0 0 usaLds§ xajoy 80€eN ‘860 ‘280

JaqunN ueld ssSUOLL®YH #¥SPUNOd  sjuajeAinby  uoj3diaassg jududinb3 uoi3diuadsag Ledtway) 8po) adA1L
buy{dues -~dnpioH -dnploy wnaq -dnp|oH lej493ey

8 :ONIG1INg
61 Jo €1 abey

STVIYILYW YIHLO 1TV ~HNILSIT NV1d ONITdWVS

26/s0/01

531



.ﬁmonwmuﬁumvu"ouzuz_.;wauwp 39S °sjybiam pue S3WN|OA PIIRWLISD UO PISeH wxx

A
o

\

| ¥80 ‘LL0
w ‘120 ‘0L0
, 2063 0SS 0009 ot sadeuany uoi3dnpay bW ‘pin ‘246W ‘8E0-H£0
m Jdauea|d
| 3146 A3neag yoeig
. ‘sa|otjaed a3tydeud €1
L _ ‘6utjeod a|qionad pue ‘00t ‘290
. 1063 qs 009 I $40323]10) Ishg 6 3ueld pLow ‘goen ‘246W ‘tvin ‘0e0 ‘620
_ ucusa_zcu but | puey
8063 10S 0SS ‘Y ) diy) pue Butrupyoey jue00) 6€0 ‘600
w - Buy | pueH 80en ‘bupieod a|qLonud
. ¥063 ot 66 I 93tydesy pue jobu] pue piow ‘a3pydesb ‘n 00T ‘0€0
. §063 1) 24 816°1 S ucw&q_scu waysAS 03| IH L+0 wnndep 020 ‘Ss10
jue] youanh 3 00T ‘190
- 1063 0S¢ 966°2 S aoeuuany butuea|) Aqueq 80EN ‘€022t “‘€0J2N ‘SH0 ‘v¥o
4 . bui3e0d a|qionad pue
. €063 o1l 001°1 A sadeuuny bupyse) plow ‘goen ‘@3tydean 00T ‘0€0
uvnssz Ueld ¥»SUOL|®D  4uSPUNO4  SjualeAtnbl  uoj3disdsag jusudinb3 uoi3diaosag Ledtway) ?po) adA)
buy|dues -dnp|oH ~dnploH wnuag ~dnp|oH _ . Letaa3ey ..

61 30 $1 abe4

6 -9NIC1INg

STIVIY3LVW Y3IHLO TV ~ONILSIT NVId ONITAWVS

26/50/01



3993

9063 0

"1€0-26:(35)3:00W3M ‘48333 23S °"sIYBlam pue Sawn|OA pajewWw}}sd UO Paseq s

$S27044 OLUd}Z €ONH “LOH

Qe
o

eL0

JaqunN Ueld swSUOl|eED
buy{dues -dnp|oH

61 40 GT abey

#xSPUNOd  SsjudleAtnby  uojidiadseq jusudinby

uoj3disosag Lediuway)
-dnplo4 wnaq -dnpioH

6 -ONIC1ING
STVIYILYH Y3IHIO0 TV -ONILSIT NV1d ONITWYS

apo) 9dk)
Lejaogey

»

26/s0/01

v

-
wdd

-?



C *1€0-26 (35)3:00WIM ‘42133| 335 °SIY6L3M pUR SBWN{OA PIJRWL]SD UO Paseq

<
m

. 2043 I 00T I Jauang (10 | yse ‘goen - . 8¥0

€043 1 00t I _ Jauang a3tydeay : yse ‘goen 6v0
L .-o_.____sz ue{d ssSUO|[®Y #xSPUNOd  sjualeAinbly uotidiuaosag jusudinb3 uoyadiaoseg [esjway) apo) adA1
= .  bujjdwes -dnploH -dnpoH wnag -dnploH - . lej493ey
£y dg8 :9NICQ1INng

. '

b

61 30 91 2beq STVIYILVN ¥3IHLO0 TIV ~ONILISIT NV1d ONITdWVS 26/ mo\omm\r..‘.



*1€0-26:(3S)3:00WIM ‘42133 33S "SIYBIaM pue SAWN|OA PIJBWL]SA UO PAseq

cr:
(T
&
<

L

(ap)

S40323| |09 3sShq pue B

v0€3 ot 000°‘8 8 juawdinbl buibexded yin 3onpoud 4 620 ‘012

LO€3 1 069 I Jd33se|lg uo;m. 80€EN oot

80¢3 A 0¢ | feads ewse|d 9piX0 Wniuodstz 0b1

1AL X SLe 0SL°2 K juel pLIOY JLUILN tONH ===

€0€3 0 0 0 S403e1200ss1Q €HN €HN -

01€3 011 088 A waysAs 0d|LH L10 wnndep ST0

J2QUNN Ueld yySUOLlED »»SPUNOd  SjuadleAinby uoijdiusssag juaudinbl uot3diassag Ledjwsy) apo) adL)

buy(dues -dnp|oH -dnpio4 unug -dnp|oH : _ let4o3ey

61 jo 81 abeg

dd :ONIQ1INg
STVI¥ILVK YIHIO0 TTV ~ONILSIT NV1d ONITdWYS

-
L)

z6/so/ot * ¢



"1€0-26°(3S)3:00W3M ‘42339 @3S "siybiam pue SawnioA pajew}}sa UO paseqg

w
m
- 1043 14 0ot | Loum.;mc.._u& yse ‘goen £€0 ‘2€0
JIQUNN Ue|d ¥xSUOLEYH #xSPUNO4  SjualeAtnby  uoi3diudsag juswudinbl uojydiaosag Lestway) apo) adfy
buj|dues ~dnp|oOH -dnploH wnag -dnploH Lejdd3el™
: d1S :OHNIQIINg v
61 30 61 9bed

STVIYILYK Y3IHLO TV -DNILSIT NV1d ONITdWVS z6/s0/01

»f
1]





