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THE LIQUID EFFLUENT PATHWAY REVISION 0

1.0 INTRODUCTION
1.1 Scope

This document describes the scope and the methods to be used by the Public Service
Company of Colorado (PSCo) to demonstrate thai the Fort St. Vrain (FSV) liquid effluent
pathway and the surrounding open-land areas are suitable for release for unrestricted use.
This document has been used as the basis for survey design and development of final survey
packages related to the liquid effluent pathway and the surrounding open-land areas.

1.2 Discussion

Final survey packages are being prepared and implemented; and it is expected that survey
packages will be reviewed and accepted for closure in accordance with this proposed
revision.

This guidance will be used by final survey engineers as the guidance for the survey design
during preparation of these survey packages, and serves as the basis for the selection of
sampling and measurement locations. The specific instructions for collection of samples and
exposure rate measurements are formally conveyed to the survey technician in accordance
with the protocols and documentation contained in FSV-SC-FRS-1-102, "Survey Design and
Package Preparation, Control, Implementation and Closure."

The final survey plan and procedures will be revised upon NRC approval of the methods
to be used by PSCo for survey of the FSV liquid effluent pathway and the surrounding
open-land areas.

In the event that approval is obtained prior to submittal of these final survey measurements,
correspondence will accompany the submittal indicating that the measurements have been
coilected in accordance with the approved revision, and that the final survey plan and
procedures are undergoing revision to comply with the proposed revision.

In the event that approval is not obtained prior to submittal of these survey measurements,
correspondence will accompany the submittal indicating that the measurements have been
collected in accordance with the proposed revision.

In the event that the proposed revision is modified during the approval process such that
additional measurements are required, these survey packages will be re-opened and the
balance of the data will be collected and included in the survey packages. If additional
measurements are required, the Release Records will be similarly modified and re-submitted
to the NRC.
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2.0 HISTORY AND DESCRIPTION OF THE EFFLUENT PATHWAY

The Liquid Effluent Pathway (LEP) from the discharge point, is composed of the Goosequill
Ditch, the Jay Thomas Ditch, the Farm Pond and the South Platte River. The Goosequill
Ditch is a concrete-lined culvert (ditch) approximately 7000 feet in length, which begins at
the effluent discharge point west of County Road 19'%, and terminates at the Jay Thomas
Ditch. The Goosequill Ditch is approximately § feet wide at the top and one foot wide at
the bottom, with sloping sides of approximately 40 inches each. The Jay Thomas Ditch is
a stream bed beginning upstream of the intersection with the Goosequill Ditch and
terminating at the Farm Pond. The Jay Thomas Ditch is unlined and is 3-6 feet wide, 2-3
feet deep and approximately 2300 feet long. The Farm Pond covers approximately 25 acres
and is 2-4 feet deep. The outfall of the pond is a stream bed that eventually terminates at
the South Platte River. The LEP is illustrated in Figure 2.1.

Figure 2.1
FSV Liquid Effluent Pathway
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Water from the Goosequill Ditch and the Jay Thomas Ditch
was routinely diverted for agricultural irrigation of the surrounding fields and
pastures.  Prior to 1994 the Goosequill Ditch was known to leak water into
various adjacent soil areas which provided means for transport of radioactive
materials to the surrounding soil.  In addition, the ditches were periodically
cleaned of vegetation and sediment in order to maintain required flow rates
and avoid overflow. The removed material was routinely deposited on the
banks immediately adjacent to the ditches.

A review of analysis results for liquid wastes released from FSV indicates that these releases
have been well within the requirements of Public Service of Colorado’s Offsite Dose
Calculation Manual (ODCM). Compliance with the ODCM, and the Radiological
Environmental Monitoring Program (REMP) has demonstrated that the total dose from
liquid effluents has been maintained at less than 3 mrem/year.
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3.0 CONTROL AND MONITORING OF LIQUID EFFLUENTS

The PSCo Offsite Dose Calculation Manual (ODCM) requires that if calculated doses from
liquid effluents exceed 3 mrem/yr to the total body or 10 mrem/yr to any organ, then ..."a
special report should be submitted to the NRC stating the reason and corrective action to
be taken.” All liquid releases have been made in compliance with the ODCM and these
limits have never been exceeded. The doses for 1994 and 1995 are shown in Table 3.1.

Table 3.1
ODCM Calculated Doses

Whole Body Maximum Exposed Organ |

5.13E-04 mrem 3.29E-03 mrem
2.40E-03 mrem 7.07E-03 mrem

The PSCo ODCM also states:

6.14.3 A pre-operational environmental radiation surveillance program for the Fort St.
Vrain Station environs has been conducted for Public Service Company of Colorado by
Colorado State University. Continuous operation of this program since March, 1969, has
provided baseline data which will be utilized as control values for statistical analysis of the
results of the decommissioning radiological surveillance program.

6.14.6 The results of the radiological environmental monitoring are intended to supplement
the results of the radiological effluent monitoring by verifying that the measurable
concentrations of radioactive materials and levels of radiation are not higher than expected
on the basis of the effluent measurements and modeling of the environmental exposure
pathways. Thus, the specified environmental monitoring program provides measurements
of radiation and of radicactive materials in those exposure pathways and for those
radionuclides which lead to the highest potential radiation exposures to individuals resulting
Jrom station decommissioning.

The Radiological Environmental Monitoring Program Summary Report for 1995, prepared |
by Colorado State University for the Fort St. Vrain Nuclear Generating Station provides the |
following observations and conclusions: !

1. As in every previous repor, it was again apparent that for most sample types the
variability observed around the mean values was great. This variability is partly due to
counting statistics and methodological variation, but principally due to true environmental
variation (often termed sampling error). It must be recognized and accounted for in
analyses of any set of environmental data before meaningful conclusions can be drawn;
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2. Tritium was detected in the effluent pathway periodically through 1995. The release of
tritium was indeed much less than in operational vears. Since the tritium is released as
tritiated water, the dilution by the surrounding hydrosphere is great and consequently the
mean values of downstream surface water were not statistically greater than upstream
concentrations. No tritium was detected in ground water or any food samples;

3. The Chernobyl world-wide fallout has totaily obscured what fission product debris has
remained in the FSV environs from the October 1980 Chinese atmospheric nuclear weapon
test. The b.osphere will contain the Chernoby! fallout, particularly Cs-137, for an equally
long period. Nuclear weapon t:st fallout has, since the inception of the project, been noted
1o be the predominant source term above natural background. The Chernobyl reactor fire
debris was superimposed on the weapons test fallout from 1986 to present. It is the
variation in fallout deposition, in addition to the variation in naturally occurring
radionuclides, that mandates the large number of environmental samples to detect any
possible radioactivity due 1o facility effluents. A simple comparison of pre-operational and
operational values is of little value, for most sample types, because the fallout deposition
was considerably greater during the pre-operational period due to world-wide fallout;

4. The prompt and sensitive detection of the Chinese weapon test fallout and the Chernobyl
Jallout in the past assures that the environmental monitoring program was of adequate scope
and sensitivity to detect any accidental releases from the FSV decommissioning; and

5. Release of decommissioning radioactive waste was evident in the Goosequill sediment.
Since this is primarily Cs-137 in sediment, its transfer to plant and animal food chains will
be negligible.

It can be concluded from the data collected by the environmental monitoring program that
the radiation dose commitments calculated for the closest human inhabitants or other parts
of the nearby ecosystems due to current facility effluents are negligible. Natural background
radiation and the dose commitment from atmospheric fallout are the only known significant
sources of radiation dose to the residents of the area.

During the current decommissioning phase of the facility it is concluded that this

Radiological Environmental Monitoring Program is more than adequate to detect and
quantify any possible routine or accidental release of radioactiviry.
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4.0 CHARACTERIZATION OF THE LIQUID EFFLUENT PATHWAY

In late summer of 1993, ODCM caiculations yielded slightly increased doses. This initial
concern prompted the collection of a sediment sample from the inlet to the Farm Pond on
9/29/93. The analysis results of this sample indicated a concentration that was greater than
those reported by both the Initial Radiological Site Characterization surveys performed
during 1992, and by PSCo’s environmental monitoring program. Although tne result was
below that which would impact the final survey, a potential increase in the radioactivity
concentration was indicated.

Sediment and soil samples were periodically collected during 1993 and 1994 to check for
buildup of radioactive materials. Between 9/29/93 and 8/25/94, 69 samples were collected
from the effluent discharge path. Activities of cobalt-60 ranged from non-detectable to 0.6
pCi/g. The resuits of these samples were not considered to be abnormally high, although
the results indicated that a surveillance should be continued. On 8/25/94, two marshy areas
where the goosequill ditch was known to have overflowed were selected for a more detailed
evaluation. Each area was gridded and a total of 30 unbiased soil samples were collected.
Most of the samples exhibited low concentrations of detectable total activity with the
maximum cobalt-60 result being 2.7 pCi/g.

On 11/16/94 two soil samples were collected from the effluent discharge path in an area
where known leaks had occurred to evaluate the initial profile of the radionuclide mixture
for final survey analysis. One of these sample results indicated a cobalt-60 concentration
of 7.7 pCi/g, which was about 50% higher than any of the previous samples.

Between 11/26/94 and 1/20/95 sixty soil and sediment samples were collected and 60
exposure rate measurements (at 30 locations) were taken to better define the scope of the
increased concentrations. The highest concentration (41 pCi/g of cobalt-60) was from
sediment which had been dredged from the effluent ditch. During this same time frame,
213 in-situ gamma spectroscopy measurements were collected along the liquid effluent
pathway, in agricultural dispersion areas, and in areas around and beyond the farm pond.
Indications of cobalt-60 and europium radionuclides demonstrated that these radionuclides
were present at some locations.

In January 1995 a formal characterization survey plan was developed for the areas
surrounding the LEP, and approximately 750 environmental (sediment and soil) samples
were collected between 2/95 and 4/95. The intent of the survey was to define the bounds
of the areas of increased concentrations within the effluent pathway and surrounding areas.
Samples were collected in accordance with approved operating procedures designed to meet
fina' survey quality requirements. Final Survey Procedures were not used and statistical
analyses were not performed on the resulting data because the samples would not represent
the final condition of the pathway and this characterization survey was considered to be a
part of the planning for the initial final survey.
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The results from more than one thousand environmental samples collected over the past two
years of the decommissioning as a part of the characterization and follow-up characterization
surveys have shown that any increased concentrations of radioactive material are present
in very localized areas, and are decreasing due to radioactive decay and the effects of
weathering. The bounds of these areas are well-defined, and have been previously selected
for biased sampling. The areas of increased concentration peaked at their highest
concentration at the beginning of 1995, and have been identified by the characterization to
be located where:

1. Dredged materials had been removed from the ditches and placed on the banks of
the ditches;

2. The ditches have leaked or overflowed and drained into slough or field areas, or;

¢ In the early days of the decommissioning project, irrigation may have occurred
during discharges or dredging operations.

As a result of the controls described in Section 5.0 and implemented in late 1994 to reduce
the quantities of radioactive materials released from FSV, the controls placed on irrigation
during discharge, and the natural weathering process of radioactive materials in the
environment, the residual concentrations in the effluent pathway are decreasing as indicated
by the follow-up characterization survey performed in May and June of 1996.

The following is a chronological presentation of the sampling performed along the effluent
discharge path and adjacent areas. For several of the initial samples, only the cobalt-60
results are discussed because this isotope is more restrictive than cesium-137, which was
also identified in increased concentrations.

9/29/93 Initial sample collected at the inlet to the farm pond. The total activity result
was 3.7 pCi/g (2.05 pCi/g of cesium-137, 0.38 pCi/g of cesium-134 and
0.31 pCi/g of cobalt 60).

12/21/93 Twenty-two samples were collected. These s> ~les consisted of sediments
removed from the Goosequill Ditch, soil from aw,.cent "overflow" areas, and
at the inlet to the farm pond. Total activity for these samples ranged from
non-detectable to 3.8 pCi/g.

5/10/94 Two samples were collected which yielded total activity results of 4.8 and §
pCi/g.

7/11/94 A sediment sample was collected adjacent to the outlet of the farm pond.
The total activity for this sample was < 1 pCi/g.
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8/94

11/16/94

11/26/94

11/30/94

12/94

Thirteen samples were collected between 8/8/94 and 8/22/94. Ten of these
samples were of silt and clay from the bottom of the farm pond. The
remaining three samples were collected adjacent to irrigation ditches routinely
used for agricultural purposes. The total activity results for these samples
ranged from non-detectable to 1.6 pCi/g.

On 8/25/94, two marshy areas where the Goosequill Ditch was known to
have overflowed or leaked were selected for a more detailed evaluation.
Each area was gridded and a total of 30 unbiased soil samples were collected.
Most of the samples exhibited low concentrations of detectable total activity
with the maximum cobalt-60 result being 2.7 pCi/g.

The ditches were inspected prior to the first release of shield water that had
been stored in the Reactor Building bladder, to ensure that there were no
leaks in the Goosequill Ditch and no potential for overflow during release.

Two samples were collected from the plant effluent discharge path to
determine an initial profile of the radionuclide mixture. These samples were
collected solely to develop site-specific criteria for concentrations of
radioactivity in soils as a part of planning activities for the final survey. One
sample result yielded a concentration of cobalt-60 at 7.7 pCi/g., which was
higher than any results previously observed during SEG sampling and from
Public Service of Colorado’s environmental sampling program. This sample
result triggered more aggressive sampling of the effluent path.

Forty-two follow-up samples were collected of both sediments recently
dredged from the ditch, as well as sediments remaining within the ditch. Soil
samples were also collected from an agricultural dispersion area where the
effluent path had been diverted in the past. The analysis results of these
samples indicated increased concentrations of radioactivity sporadically along
the entire discharge path and at an agricultural dispersion trench which was
fed from the discharge path. The highest concentration (41 pCi/g of cobalt-
60) was from sediment which had been cleared from the effluent ditch.
Concentrations in the agricultural dispersion trench ranged to less than MDA
to 11.6 pCi/g of cobalt-60.

Six additional follow-up samples of sediment were collected from within the
Goosequill Ditch directly down stream from the effluent inlet. All six of
these samples had results which ranged from 5.9 pCi/g to 18.5 pCi/g of
cobalt-60.

Additional soil samples and exposure-rate measurements were collected to
further define the scope of the contamination in the effluent pathway, and to
provide data for planning a characterization survey plan that would
characterize the quantities and boundaries of contamination.
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All parties agreed that no water would be discharged unless evaluated and
approved for release by the WT Project Radiation Protection Manager. It
was further agreed that the effluent pathway would be inspected prior to a
release, any necessary repairs to avoid leakage or overflow would be
performed, and no irrigation would be permitted during a release or during
repair or dredging work.

1/95 Technical evaluation completed to det:rmine that existing quantities of
chlorine-36 and other beta emitters would have no measurable effect on
effluent pathway envu~ns. Recommended concentrations for discharge of
1E-07 uCv/ml for cobalt-6 aiid ZE-07 uCi/ml for cesium-137. Additional
demineralizers and filters were installed to process water to recommended
concentrations.

Scoping survey completed and Characterization Plan initiated for LEP.

2/95 The radiological characterization of LEP was performed in February and
March of 1995. The final report was issued for review in May 1995 and
approved for publication on 6/14/95.

1995-1996  Samples were periodically collected to monitor contamination levels and prior
to dredging or repair work in the ditches.

5/28/96 A follow-up sampling plan for the LEP was initiated to evaluate the current
radiological status of the LEP and compare the results to NUREG-1500'
guideline values. These results indicated that NUREG-1500 values could be
used, but extensive sampling and averaging over 100 square meters would be
required in a limited number of areas.

07/10/96 PSCo suspended the ODCM and REMP programs, and related implementing
procedures to reflect the completion of ODCM requirements.

' NRC NUREG-1500, Working Draft Regulatory Guide on Release Criteria for Decommussioning was used
for the wnitial evaluation of the concentrations present in the liquid effluent pathway and surrounding soils.
Since that time, the RESRAD computer code has been used to define the concentration SGLV appropriate
for FSV in consideration of future use of the site.
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5.0

CONTROLS IMPLEMENTED SINCE NOVEMBER, 1994

Additional water-processing equipment was installed and all discharges have been made at
concentrations (prior to dilution) that were below the LLD's required by the ODCM. The
target concentrations for cesium-137 and cobalt-60 were 2E-07 and 1E-07 uCi/ml,
respectively. Results of radiological analysis were reviewed and accepted by the SEG
Project Radiation Protection Manager prior to releasing water.

The Goosequill ditch was inspected for leaks and repaired where necessary. The ditch was
walked down while in full dilution flow prior to a release to inspect for overflow and leaks.

Dredging materials from the ditch were sampled and placed in a designated storage area for
control and disposition.

Irrigation from the ditches was not permitted during discharges or dredging operations.
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CURRENT STATUS OF EFFLUENT PATHWAY

The mechanism of the contamination is well understood and the boundaries of the areas of
increased concentration have been well-defined as a result of the characterization and follow-
up characterization surveys. As described in Section 4.0, to monitor the impact of liquid
discharges and to prepare for the final survey of the Fort St. Vrain liquid effluent pathway,
a follow-up sampling plan for the liquid effluent pathway was written and implemented
between May 28, 1996 and June 6, 1996. The purpose of implementing the plan was to
further characterize and evaluate the current radiological status of the effluent pathway and
to confirm our understanding of the affected locations. At that time more than 150 samples
were collected within, and adjacent to the pathway. The sample locations were chosen to
correspond with the sample locations identified during the characterization survey as having
increased concentrations.

Each of the individual soil samples was analyzed for gamma emitting radionuclides and
evaluated in terms of the nuclide specific dose conversion factors in the RESRAD model
developed for FSV. None of the sample concentrations exceeded the SGLV, and only two
of the individual sample concentrations exceeded 50% of the SGLV. (0.68 and 0.55) The
results of the characterization survey and the follow-up sampling plan indicate that the
radionuclide concentrations peaked in the November, 1994 to January 1995 time frame.
The decrease in concentrations is a result of the controls that were implemented, radioactive
decay, and natural weathering of the environs.

The last liquid discharge via the liquid effluent pathway was completed on 7/3/96. During
the week of 7/22/96, the Goosequill was sampled for radiological and non-radiological
constituents. Subsequent to collection of these samples, dilution water will be diverted from
the Goosequill and the ditch will be cleaned and final survey will be performed.

Final Survey will be implemented for the balance of the effluent pathway including the
surrounding open-land areas during August through September, 1996.
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7.0 SURVEY PLAN

The approved FSV final survey plan requirements related to the quality elements, statistical
evaluation, and comparison of results to release criteria will be implemented. The proposed
changes are related to the collection of exposure rate measurements. the sampling frequency,
and investigative actions.

7.1 Site-Specific Guideline Values for Surface Activity

The site-specific guideline values for measurements of total and removable surface activity
will be those appropriate for the balance of the site, and contained in FSV-TBD-201, Site-
Specific Guideline Values for Surface Activity.

7.2 Site-Specific Guideline Values for Concentrations in Soil and Water

The concentration guideline values for residual concentrations in soil are listed in Table 7. L
and were derived using the RESRAD computer code. The RESRAD model used for this
derivation has been included as Attachment 1.

The concentration SGLVs for sediment coilected from the Farm Pond and the Jay Thomas
Ditch have also been based on these values for soil. This is a conservative approach since
these locations consist of permanent surface waters, and external exposure which is the
major exposure pathway, would not reasonably occur at these locations.

Table 7.1
Concentration SGLV in Soil/Sediment Based on the FSV RESRAD Model

Dose Conversion Factor SGLV
(mrem/yr/pCi/g) (pCi/g/10 mrem)

1.79E+00 ' 5.58E +00

Cs-134 1.27E+00 7.87E+00
Cs 137 5.35E-01 1.87E+01
J Eu-152 7.58E-01 1.32E+01

Eu-154 8.27E-01 1.21E+01
Eu-155 2.28E-02 4.39E+02
Fe-55 4.07E-04 2.46E+04
1.10E-02 9.12E+02
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The concentration guideline values for surface water which could be used as drinking water
are listed in Table 7.2, and were derived from the Allowable Levels of Intake in
Environmental Protection Agency Report 520 (EPA-520) in order to limit the committed
effective dose equivalent (CEDE) to 10 mrem/yr. This results in a conservative >st‘~1ate
of the potential dose from the drinking water pathway since this water would r iire
purification which would remove the major contributors to exposure.

Table 7.2
Concentration SGLV in Drinking Water Derived From EPA-520
Nuclide Dose Conversion Factor SGLV
(mrem/yr/pCi/ml) (pC/ml/10 mrem)

Co-60 7.28E+00 1.37E+00
Cs-134 5.20E+01 1.92E-01

3.64E+01 2.75E-01

4.55E+00 2.20E+00
7.28E+00 1.37E+00
9.10E-01 1.10E+01
4.04E-01 2.47E+01
4. 55E-02 2.20E+02

7.3 Classification and Associated Sampling Frequency

The basis for classification, the survey requirements, and the investigation/reclassification
action levels for each classification are described in Table 7.3. Each of the areas indicated
in Table 7.4 will be defined as a survey unit and surveyed as described, with the exception
of the Goosequill Ditch, which is described in the paragraph following Table 7.4. The
minimum survey requirements are based on the potential for residual radioactivity, and
assigned a classification of Affected Class 1, 2 or 3.
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Table 7.3
Initial Classification/Survey Requirements and Investigation/Reclassification Action
Levels for Affected Open Land Areas

Criteria for
Classification

Area where an individual
measurement exceeds S0%
the SGLV, or the average
of the measurements
exceeds 25% of the SGLV,

Investigation/Reclassification
Action Level

Individual measurement in excess of
the SGLV, or the average of the
measurements in excess of 75% of the
SGLV.

If an individual sample is verified to
exceed the SGLV, the average
concentration will be determined in
accordance with the FSV Final Survey
Plan.

Survey
Requirement

100% scan, 40 biased
and 10 unbiased soil
samples, exposure rate
measurement ai each
sampling location.

Individual measurement in excess of
50% of the SGLV, or the average of
the measurements in excess of 25% of
the SGLV.

If an individual sample, or the average
sample results, is verified to exceed
the reclassification action level, the
survey unit, or portion of the survey
unit, will be assigned tc Class 1 and
resurveyed.

Area which has been
adequately characterized,
and there is & high degree
of certainty that individual
measurements are less than
50% of the SGLV, and the
average of the
measurements is less than
25% of the SGLV.

10% scan, 40 biased
and 10 unbiased soil
samples.

Individual measurement in excess of
25% of the SGLV, or the average of

40 biased and 10
unbiased soil samples.

Area which has been
adequately characterized,

and there is & high degree
of certainty that individual
measurements are less than
25% of the SGLV, and the
average of the
measurements is less than
10% of the SGLV.

the measurements in excess of 10% of
the SGLV,

If an individual sample, or the average
sample results, is verified to exceed
the reclassification action level, the
survey unit, or portion of the survey
unit, will be assigned to Class | and

resurveyed.

Biased samples are collected at locations of the most elevated concentrations identified
during the characterization surveys, based on knowledge of the liquid effluent pathway. An
additional 10 unbiased surface soil/sediment samples will be collected outside of the areas
selected for biased sampling within sach su:vey unit to ensure all portions of the survey unit
are evaluated with a level of effort commensurate with the potential for concentrations to
approach the SGLV. Due to the limited number of samples, these areas will not be gridded
as described in the Final Survey Plan, unless an investigation is required as described in
Sections 7.5 and 7.6.
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Table 7.4
Survey Unit Design for the Effluent Pathway and Surrounding Soil

Survey Unit Description Max/Avg Fraction of Survey Requirements

SGLV from Char. Final Survey
Survey
Goose Quull Banks 0.07/0.01 3 40 biased, 10 unbiased soil samples

Jay Thomas Duch 0.83/0.17 1 40 biased, 10 unbiased sediment samples.

Jay Thomas Banks 0.68/0.15 | 100% scan, 40 biased, 10 unbiased soil samples,
exposure rate at each sampie.

Imgation Duch 2, North and 0.47/0.15 i 100% scan, 40 biased, 10 unbiased soil samples,
South Marsh’ exposure rate at each sample.

Irngation Diuches 1.3, 4, 5 and 6 0.11/0.06 3 40 biased, 10 unbiased soil samples.

Farm Pond (sediment and water) 0.10/0.05 k} 40 biased, 10 unbiased sedimeny surface soil
and Outfall (soil) samples. 10 water samples.

Permanent Pasture W of Co. Rd. 0.10/0.03 3 40 biased, 10 unbiased soil samples.
19%

Permanent Pastre E. of Co 0.10/0.03 3 40 biased, 10 unbiased soil samples.
Rd. 19%, and § of road o farm
house

Permanent Pasture E. of Co Rd 0.10/0.03 3 40 biased, 10 unbiased soil samples.
19% and N. of road to farm
house

Sediment Storage Area: 100% scan, 40 soil samples each (surface and

Surface 0.17/0.02 1 subsurface), exposure rate each surface sample.
Subsurface 0.44/0 09

Goose Quill Ditch 0.38/0.07 Non-Suspect, | All sediment has been removed from this area,
(Pnor to Sediment Affected > 1000 measurements for total and removable
Removal) activity.  See below for details of survey

requirements

* The South Marsh was combined with the North Marsh and Irrigation Ditch 2 since physical characteristics
and potential for residual radioactivity are similar.
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The Goosequill Ditch will be surveyed differently from the survey units described above due
to the construction of the ditch which consists primarily of a concrete liner. The ditch has
been cleaned to remove nearly all vegetation, sediment and debris. Once the Goosequill
Ditch is reasonably dry, it will be surveyed similar to a non-suspect affected
surface/structure survey unit. The final configuration of the Goosequill Ditch will present
only a low potential for residual activity because the activity is confined primarily to the
sediment, which will be removed prior to survey. Measurement locations will be selected
at a minimum frequency of 1 per 20 square meters along the entire length of the ditch. At
each measurement location a scan survey for total surface activity will be performed over
a minimum of 1 square meter of the surface, concentrating on the most suspect surfaces
(e.g., bottom of ditch & water lines). Locations of elevated activity will be marked on the
surface. At each measurement location, measurements for total and removable activity will
be collected at the bottom center-line of the ditch, and approximately (at the water line) one
meter up each side from the bottom center-line. Additional measurements for total and
removable activity will be collected at any locations where the scan survey indicates elevated
activity.

The site-specific guideline values for measurements of total and removable surface activity
will be those appropriate for the balance of the site, and contained in FSV-TBD-201, Site-
Specific Guideline Values for Surface Activity.

For instances where the measurements for total surface activity (scan or fixed point) are
verified to be elevated in excess of the SGLV, exposure rate measurements will be collected
at a distance of 1 meter from the center line of the ditch bottom. Regardless of the number
of elevated measurement results, the frequency for these measurements is not intended to
exceed one measurement per four square meters.

7.4 Exposure Rate Measurements

The localized areas of increased concentration are currently at very low concentrations
(maximum of 5-7 total pCi/g), and the background exposure rate due to natural radioactivity
and global fallout at FSV is large and variable. Experience gained during the
Characterization survey (at a time when activity concentrations were higher than those
anticipated to be present during the Final Survey), showed the exposure rate measurements
to be of limited use in identifying arcas containing increased activity concentrations, or
locations that may exceed 5 uR/hr above the background exposure rate due to licensed
material. Consequently, additional scan surveys and fixed-point measurements for exposure
rate are planned for only a limited number of instances. These instances are:

1. Areas with Classification 1 will receive a 100% scan of the area using a Nal detector
in the rate meter mode, and a fixed point measurement at each sampling location.

r 4 Areas with Classification 2 will receive a 10% (minimum) scan of the area using a
Nal detector in the rate meter mode.
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3. A fixed point measurement will be collected at a distance of 1 meter from locations
of elevated surface activity (in excess of the SGLV for total surface activity)
identified during the survey for total surface activity within the concrete liner of the
Goosequill Ditch.

4 Within the open-land grids defined as a result of investigating elevated
concentrations, a 100% scan of the area will be performed using a Nal detector in
the rate meter mode, and a fixed point measurement will be collected at each
investigation sampling location.

The scan surveys for exposure rate will be performed in accordance with the procedure
FSV-SC-FRS-1-105, Final Survey of Open Land Areas.

7.5  Investigation Action Levels and Actions

If an individual sediment or watei sample result from the Farm Pond or Farm Pond Outfall
exceeds the applicable investigation action level, then 10 additional samples will be collected
in the same general area(s) as the initial sample. If the sample in question is from the
outfall, the additional samples will be taken upstream and downstream from the original
sample within a 100 square meter area. If the sample in question is from pond sediment,
the additional samples will be collected approximately equally distributed within an
approximate 100 square meter area. The results will be evaluated using applicable
averaging protocols from the Final Survey Plan. If the average of these samples exceed the
concentration SGLV, additional sampling or remediation will be implemented.

W
If an individual sample result (excluding Farm Pond & Farm Pond Outfall samples) exceeds
the applicable investigation action level, then a 10 by 10 meter grid, centered around the
sample location will be established for investigation. This grid will be divided into 9, 3.3
by 3.3 meter grids and surface soil/sediment samples will be collected from the center of
the remaining (outside) grids. In addition, a subsurface sample (6-12 inch region) will be
collected at the original sample location. Sample results verified to be in excess of the
investigation/reclassification action level will result in the survey unit, or portion of the
survey unit, as being assigned to Class | and resurveyed. If the sample results are found
to be less than the investigation/reclassification action level, then the additional results will
be included in the data set for statistical evaluation and reporting purposes.

If an individual sample result (excluding Farm Pond & Farm Pond Outfall samples) exceeds
100% of the concentration SGLV, then a 10 by 10 meter grid, centered around the sample
location will be established for investigation. This grid will be divided into 9
(approximately 3.3 by 3.3 meter) grids and surface soil/sediment samples collected from the
center of the remaining (outside) grids. In addition a subsurface soil/sediment sample will
be collected at the original sample location. The results of the surface samples will be
evaluated using the averaging protocols given in the Final Survey Plan.
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If an individual sample resuit (excluding Farm Pond & Farm Pond Qutfall samples) exceeds
the concentration SGLV by greater than a factor of 3, then the results and the original
sample location will be investigated to determine the boundaries of the elevated
concentrations and will be remediated as required. The investigation survey will consist of,
as a minimum, a 10 by 10 meter grid, centered around the sample location. The grid will
be divided into 9, 3.3 by 3.3 meter grids and surface samples collected from the center of
the remaining (outside) grids. After any required remediation, samples will be collected in
the remediated areas to verify that the individual samples results are less than the
concentration SGLV, and that the weighted average is less than the concentration SGLV.

In implementing the investigation surveys multiple grids may overlap. Multiple samples
from the same grid are not required. If a sample was previously collected in a grid it may
satisfy the current =ampling requirements regardless of the sample location within the grid.
If natural landscape prevents the establishment of a 10 by 10 meter grid, an equivalent
survey area will be established around the sample location based on engineering evaluation.

G il Ditc}
The investigation and reclassification action levels for non-suspect surfaces and structures
will be implemented. The resuits of these survey measurements will be evaluated in
accordance with the Final Survey Plan and existing procedures.

7.6 Evaluation of Investigation Measurement Results

The results of additional measurements collected as a result of exceeding action levels or
concentration SGLV will be evaluated to ensure that the individual sample concentration-to-
guideline value ratio does not exceed 3; and that the sample concentration-to-guideline value
ratio within the localized area does not exceed (100/A)'?2, where A is the area of elevated
concentration in square meters. If these conditions are satisfied, the weighted mean for the
100m’* containing the area of elevated activity will be tested in accordance with Draft
NUREG/CR-5849, Equation 8-10 to ensure the weighted mean does not exceed the
concentration SGLV as follows:

! B iy m
x”*;z:x, I -3 A+ F nA
k=1

s =] k=1

Where:
X, = weighted mean including elevated area(s),
n, = number of systematic and random measurements,
X = systematic and random measurements at point i,
n, = number of elevated areas,
A = fraction of 100m’ occupied by elevated area k,
Vi = area of elevated activity in area k.
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7.7  Basis and Assumptions Used for the FSV RESRAD Exposure Scenario

The RESRAD exposure scenario developed for the FSV Liquid Effluent Pathway is intended
to provide a realistic estimate of the potential doses to the general public following
decommissioning. During the development of the RESRAD exposure scenario for FSV, the
default parameter values included in the computer code, and the parameter values included
in NRC Policy and Guidance Directive (PG-8-08) were reviewed to determine whether these
values were appropriate for the conditions at FSV. The parameter values provided in either
the RESRAD default data, or PG-8-08 for the Resident Farmer (Scenario C) were used,

with the following exceptions:

Table 7.5
RESRAD Parameter Values Used at FSV
Parameter Reference Vaue Basis
Area of Cont. RESRAD Default 1.00E +04 m’ Estimate of FSV total area impacted by
Zoue effluents discharged through the LEP.
FSV Parameter 2072405 m*
Thickness of RESRAD Default 20m Radioactivity was deposited on the
Cont. Zone surface, and soil has not been disturbed.
Sample results indicate that significant
subsurface contamination does not exist.
FSV Parameter 0.15m For instances where contamination
exceeds action levels in surface soil,
subsurface samples are collected.
Length Pacallel RESRAD Default 1.00E+02 m The entire length of the LEP was used as
to Aquifer & conservative estimate of the potential,
FSV Parameter 2.65E4+03 m
Basic Radiatica RESRAD Defauit 30 mrem/yr The limit for the TEDE from soil is
Dose Limit contained in the FSV Final Survey Plan.
The limit for the CEDE from water was
FSV Parameter 10 mrem/yr (TEDE soil) :'OP‘::.‘M EPA Omda::::mc:d 'bhmj'
10 mrem/yr (CEDE wate SHETER) WHer Sdntes ey
T ? | RESRAD.
Annual RESRAD Default 1.00E + 00 m/yr RESRAD Manual, Figure 9.1,
Precipitation Distribution of Average Annual
FSV Parameter $5.00E01 m/yr Precipitation Rates Over US.
Irrigation/ RESRAD Default 2.00E-01 m/yr, Overhead Estimate of »mount, and actual mode of
Irrigation Mode irrigation.
o FSV Parameter 1.00E +00 m/yr, Ditch .
Onsite Fraction PG-8-08 Def ult 0.21 This owner-controlled land has
of Time Indoors historically been used as permanent
FSV Parameter 0.00 pasture, and would not reasonably be
used as the location of a residence.
Onsite Fraction RESRAD Default 0.55 This land is infrequently occupied for
of Time short periods of duration during the
Qutdoors FSV Parameter 0.126 o " JEA801N,
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The model developed for FSV includes considerations regarding the projected use of the
open land where the LEP is located. Of these considerations, the Onsite Fractions are the
most significant. The assumptions used to select reasonable parameter values for the Onsite
Fractions include the following:

1. I'he open land including the LEP has historically been used as permanent pasture,
and it is expected that this land will continue to be used as permanent pasture. The
Onsite Fraction (outdoors) has been conservatively estimated to be 0.126 (annual
average) to account for the time required for seasonal agricultural activities such as
inspection of fence lines, irrigation, and the cultivation and harvesting of a
hypothetical garden. This value is based on 10.5 hours per day, 3.5 days per week,
during 30.1 weeks per year (April - October).

2. The characterization and follow-up surveys demonstrated that, when averaged over
100 square meters, the average concentrations in the localized areas of increased
concentration do not exceed the concentration SGLV obtained when using only
default parameter values for Scenario C. Additionally, the characterization and
follow-up surveys demonstrated that individual concentrations from the localized
areas do not exceed 3 times the concentration SGLV obtained when using only
default parameter values for Scenario C.

3. The majority of the residual activity was deposited in localized areas during
irrigation of the permanent pasture areas adjacent to, and immed’ately downgrade
of the LEP. The flowpath of the irrigation water was dictated by the irrigation
ditches, and by local topography, resulting in well-defined areas of localized activity.
As such, the residual concentrations are not present in a configuration which results
in an infinite or semi-infinite source as the potential for exposure, which further
supports a reduction in the Onsite Fraction (outdoors). These locations have been
selected for sampling, and the results of these samples are compared to the
concentration SGLV.

4. The potential doses for consumption of fruit, vegetables, grains and aquatic food
were included in this evaluation using the default parameter values (RESRAD and/or
PG-8-08). Inclusion of these pathways, and the use of the default parameter values
at FSV, results in a slight over-estimate of these potential doses since these is no
known consumption of these foods. However, these pathways and default values
were used to ensure the potential doses from these pathways have been
conservatively estimated.

3. The default parameter values for ingestion and inhalation of soil have been used for
this evaluation. The presence of the permanent ground cover (grassland pasture),
and the absence of tilling activities in this area, result in a conservative estimate of
the potential exposure from the ingestion and inhalation pathways. It is unlikely that
agricultural economics would warrant alternative use of this land, such as tilling
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and/or planting of row-crops, and the use of alternate irrigation methods, which
could increase the potential doses, but not beyond the range of doses included in this
estimate.

An additional level of confidence is afforded to these assumptions, since this land
is owned and controlled by PSCo, and no plans exist for alteration.

8.0 ALARA JUSTIFICATION

The Liquid Effluent Pathway and surrounding open land areas have been thoroughly
characterized to the extent that the localized areas of increased concentration are well-
defined, including a range of expected concentration values. In consideration of our
knowledge of the Liquid Effluent Pathway, the modified approach to the survey described
in the Final Survey Plan includes an adequate number of measurements and investigative
actions to demonstrate attainment of the release criteria.

An evaluation of previous and expected future land use has been performed, and a
reasonable scenario has been defined for the potential exposure of the general public to
residual concentrations.

An estimate of the decommissioning exposures associated with implementation of the current
Final Survey Plan requirements hzs been presented which indicates that the potential
exposure to decommissioning workers would exceed the exposure to the general public.

An estimate of the decommissioning costs associated with implementation of the current
Final Survey Plan requirements has been presented which, in consideration of the above,
justifies the use of this approach for survey of the Liquid Effluent Pathway.

8.1  Existing Condition of the Liquid Effluent Pathway and Surrounding Soil

The administrative controls placed on the FSV liquid discharges have been adequate
to prevent the radionuclide concentrations in the liquid effluent pathway and
surrounding soils from exceeding the concentration SGLV. This is supported by the
results of the characterization and follow-up characterization surveys.

The bounds of the localized areas of increased concentration are located adjacent to
the LEP and are well-defined. The combined surface area of these locaized areas
Is <ziaii relative to the balance of the LEP and surrounding open land areas.

The follow-up characterization survey samples were collected from biased locations,
and showed no individual sample results in excess of the concentration SGLV. For
localized areas containing the highest concentrations. the average within the 100
square meters was only about 10% of the average concentraiion SGLV.
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A comparison of the results from the characterization and follow-up surveys shows
a decrease in the residval concentrations which can be expected to continue due to
radioactive decay and the effects of environmental weathering.

The survey design requirements are adequate to confirm our understanding of the
residual radioactivity in these localized areas of increased concentration, and to
ensure with a high degree of certainty that no undetected areas of elevated
concentration €.ist.

8.2 Basis for the FSV RESRAD Exposure Scenario

The model developed for FSV inciudes considerations regarding the historical and
projected future use of the open land where the LEP is located.

The open land including the LEP has historically been used as permanent pasture,
and it is expected that this land will continue to be used as permanent pasture.

The potential doses for consumption of fruit, vegetables, grains and aquatic food
were included in this evaluation using the default parameter values (RESRAD and/or
PG-8-08), and results in a conservative estimate of these potential doses.

The characterization and follow-up surveys demonstrated that the individual and
average concentrations in the localized areas of increased concentration do not
exceed the concentration SGLV.

The residual concentrations are not preient in a configuration which results in an
infinite or semi-infinite source as the pciential for exposure, and would result in an
average exposure far below 10 mrem/vr.

Agricultural economics would not warrant alternative use of this land, and the
absence of tilling activities in this area results in a conservative estimate of the
potential exposure from the ingestion and inhalation pathways.

An additional level of confidence is afforded, since this land is owned and controlled
by PSCo, and no plans exist for alteration.

8.3  Decommissioning Exposures to Implement Current Survey Requirements
Based on our estimate of approximately 8,000 sample locations, and assuming an
average of 0.5 hours per sample (gridding, collecting, etc.), the cumulative exposure

to decommissioning workers would be 4.5 times the average exposure to members
of the public during the entire first year following decommissioning.
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The cumulative exposure for this proposed survey plan would be approximately 7%
of the exposure to decommissioning workers that would be required to implement
the survey in accordance with the Final Survey Plan.

8.4  Impact on Decommissioning Costs to Implement Current Survey Requirements

In accordance with the Final Survey Plan, the effluent pathway and parts of the
surrounding areas would be classified as affected areas because of known radioactive
contamination in the ditches and some surrounding areas. If these areas were
surveyed as required by the Final Survey Plan, approximately 8,000 sample locations
would be required. The industry-average fee for performing standard analysis on
a single soil sample is in the range of $75-$120 per sample and does not account for
the time required to collect the samples. This combined with the industrial risk
would far outweigh any benefit of reducing dose to the general population.

For example 8,000 samples at $80 per sample would incur a cost of $640,000 for
analysis alone. Additional costs for survey measurements, sample collection,
preparation for analysis, and evaluation and reporting of the additional data would
bring the costs to well over $1.0 million.

The cost estimate includes the following:

Gridding the designated sample areas.

Collecting and processing samples (drying and packaging).

Counting and analyzing samples.

Performing data analysis on results.

Purchasing enough additional processing equipment to increase capacity in
order to complete survey in 1996.

6. Disposing of samples after analysis.

af o N o

Based on historical and survey knowledge of the liquid effluent pathway and the
associated source term and its minimum potential impact on the general population,
a modified survey should be performed for the pathway and surrounding areas as
indicated in Section 7.0. The cost for this proposed survey plan is approximately
$60,000 to $70,000 and will result in a cost savings of approximately $1.0 million.

9.0 CONCLUSION

Based on the radiological history or the liquid effluent pathway, the controls that have been
implemented, the documented results of the ODCM and the REMP, the additional scoping
and characterization surveys, the minimal risk to the general public, and cost, the proposed
final survey provides a reasonable approach to demonstrate that the effluent pathway and
surrounding open land areas meet the criteria for release for unrestricted use.
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Dose Conversion Factor (and Related) Parameter Sumrary
File: DOSFAC.BIN

* ¢ Current * * Parameter
Menu * Parameter ® Value * Default * Name
“All‘ll“ll‘llll“l‘l‘llt.‘l‘llll“‘ll“l“l‘lAlll““‘lll‘ll‘lll“‘l‘A(l‘A‘““AAA“A“““!“III“IIAIll
B-1 * Dose conversion factors for inhalation, mrem/pCi : . . .
B-1 * Co-60 * 2.190L-04 * 2.190E-04 * DCP2( 1)
B-1 * Cs-134 ® 4.630E-05 * 4.630E-05 * DCP2( 2)
B-1 * Cs-137+D * 3.190E-08 * 1.190E-05 * DCF2{ 3)
B-1 * Bu-182 * 2.210E-04 * 2.210E-04 °* DCF2( 4)
B-1 * Eu-154 ® 2.860E-04 * 2.860B-04 * DCP2( 6)
B-1 * Bu-18§5 ® 4.140E-05 * 4.140E-05 * DCF2( 7)
B-1 * Fe-58 ® 2.690BE-06 * 2.690E-06 * DCF2( 8)
B-1 * Gd-182 * 2.430BE-01 * 2.430E-01 * DCF2( 9)
B-1 * H-} * 6.400E-08 * 6.400E-08 * DCF2(10)
B-1 * 8§r-90.D * 1.310E-03 * 1.310E-03 * DCP2(11)

. o - .
D-1 * Dose conversion factors for ingestion, mrem/pCi : . . o
D-1 * Co-60 * 2.690E-05 * 2.690E-05 ° DCPI( 1)
-1 * Ce-134 ® 7.330E-05 * 7.330B-05 ®* DCP3( 2)
D-1 ¢ Cs-137+D * 5.000E-05 * $.000E-05 * DCP3( 3)
D-1 * Bu-182 * 6.480E-06 ° 6.4B0E-06 * DCPI( ¢)
D-1 * Bu-184 * 9.550E-06 * 9.550E-06 * DCF3( 6)
D-1 * Bu-18§ * 1.530E-06 * 1.530B-06 * DCPA( M
D-1 * Fe-55 ® 6.070E-07 * 6.070E-07 * DCF3( 8)
D-1 * Ga-152 * 1.610E-04 * 1.610E-04 * DCF3( 9)
D-1 * H-2 * 6.400E-08 ° 6.400E-08 * DCF3(10)
D-1 * Sr-90+D * 1.530E-04 * 1.530E-04 * DCFI(11)

. . B .
D-34 ° Food tranafer factors: o » -
D-34 * Co-60 » plant/soil concentration ratio, dimensionless ® 8.000E-02 * 8.000E-02 * RTP( 1,1}
D-34 * Co-60  beef/livestock-intake ratic, (pCi/kg)/(pCi/d) * 2.0008-02 * 2.000B-02 * RTP( 1,2)
D-34 * Co-60 + milk/livestock-intake ratio, (pCi/L)/(pCi/d) ¢ 2.000E-03 ® 2.000E-03 * RTP( 1.,3)
0.3‘ . . . L]
D-34 * Cs-134 . plant/soil concentration ratio, dimensionless * 4.000E-02 * 4.000BE-02 * RTP( 2.1)
D-34 * Cs-134 , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) ® 3.000E-02 * 3.000E-02 * RTF( 2.,2)
D-34 * Ca-134 + milk/livestock-intake ratio, (pCi/L)/ (pCi/d) * 8.Q00E-03 * 8.00CE-03 * RTF( 2.3)
D,)‘ © . . .

D-34 * C8-137+D , plant/soil concentration ratio, dimensionless ® 4.000E-02 ® 4.000B-02 * RTP( 3,1)
D-34 * C8-137+D , beef/livestock-intake ratio, (pCi/kg) / (pCi/4) ® 3.000E-02 * 3,.000B-02 * RTF( 3.2)
D-24 * Cs-137+D , milk/livestock-intake ratio, (pCL/L) / (pCL/d) * 8.000E-03 * §.000E-03 * RTF( 3,3)
D_)‘ . . . .

.S00E-03 * 2.500E-03 * RTF( 4.1)

-

D-34 ° Bu-152 |, plant/soil concentration ratio, dimensionless .

L8

D-34 * Bu-152 . beet/livestock-intake ratio, (pCi/kg)/(pCi/d)  * 2.000E-03 * 2.000B-03 * RTP( 4.2)
D-34 * Bu-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.000E-05 * 2.000B-08 * RTF( 4,3)
D-34 * - . .

D-34 * Bu-154 . plant/soil concentration ratic, dimensionless ¢ 2.500B-03 * 2,500B-03 * RTP( 6.1)

D-34 * Bu-154 . beef/livestock-intake ratio, (pCi/kg) / (pCi/a) ® 2.000E-03 * 2.000E-03 * RTF( 6,2)
D-34 ° Bu-154 . milk/livestock-intake ratio, (pCL/L) / (pCi/d) ¢ 2.000E-08 * 2.000E-05 * RTF( 6,3)
D.’. - o o «

D-34 * Bu-15% . plant/soil concentration ratic, dimensionless * 2,500E-03 * 2.500E-03 ° RTF( 7.1)
D-34 ° Bu-18§ . beef/livestock-intake ratio, (pCi/kg) / (pCi/d) ® 2.000E-03 * 2.000E-03 ®* RTP( 7.2)
D-34 * Bu-158% . milk/livestock-intake ratio, (PCL/L) / (pCi/d) ¢ 2.000E-05 * 2.000E-05 ® RTF( 7,3)
D'J. . < L] A
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Dose Conversion Factor (and Related) Parameter Summary (continued)
FPile: DOSFAC.BIN

. * CQurrent * *  Parameter

Menu * Parameter ® Value * Defaulr =+« Name
“l‘l‘llllll““lllll“llllllllll‘ll“l““l“l‘l‘ll‘llllllAl‘llll“lll‘l‘.‘“‘l‘lIAAAAAAA‘l‘ll‘ll“‘l“lll

D-34 * Fe-55 . plant/soi1l concentration ratio, dimensionless ® 1.000B-03 * 1.000E-03 * RTF( 8.1)
D-34 * Pe-55 . beef/livestock-intake ratio, (pCi/kg) / (pCi/d) * 2.000E-02 * 2.000E-02 * RTF( 8,2)
D34 * Fe-55 » milk/livestock-intake ratio, (pCi/L)/ (pCi/d) ® 3.000E-04 ° 3.000E-04 * RTF( 8,3)
0.3‘ . - . .

D-34 * Gd-1852 . plant/soil concentration ratie, dimensionless * 2.500E-03 ° 2.500E-03 * RTF( 9.1)
D-34 * Gd-152 , beef/livestock-intake ratio, (pCL/kg) / (pCL/4d) * 2.000E-03 * 2.000E-03 * RTF!( 9.2)
D-34 * Gd-182 » milk/livestock-intake ratio, (pCL/L) / (pCi/d) ® 2.000E-08 * 2.000B-08 * RTF( 9,3)
°.)‘ » . . .

D-34 * H-3 + plant/soil concentration ratio, dimensionless * 4.800E+00 * 4.800B+00 * RTF(10,1)
D-34 * H-3 . beef/livestock-intake ratio, (pCi/kg) / (pCi/d) * 1.200E-02 * 1.200E-02 * RTF(10,2)
D-34 * H-3 « milk/livestock-intake ratio, (pCL/L) / (pcis/d) * 1.000E-02 ° 1.000E-02 * RTF(10,3)
o_l‘ . . . Ld

D-34 * 5r-90+D , plant/soil concentretion ratio, dimensionless * 3.000E-01 * 3.000E-01 * RTP(11,1)
D-34 * 8r-90+d beef/livestock- intake ratio, (pCi/kg) / (pCi/d) * 8.000E-03 * 9.000B-03 * RTF(11.2)

D-34 * Sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.000E-03 * 2.000B-03 * RTF(11.3)

- - . .
D-§ * Bioaccumulation factors, fresh water, L/kg: . . .
D-§ * Co-60 , fish * 3.000E+02 ° 3.000E+02 * BIOFAC( 1,1)
D-§ * Co-60 . Crustacea and mollusks * 3.C00E+02 * 2.000B+02 * BIOFAC!( 1,3}
D.' . . . .
D-§ * Cp-ide , tish * 2.000E+03 * 2.000E~01 * BIOFAC( 2,1)
D-§ * Cs-134 » Crustaces and mollusks * 1.000E+02 * 1.000B+02 © BIOFAC( 2.2)
D.‘ . . . .
D-5 * Cp-137+D , fish * 2.000E+03 * 2.000E+03 * BIOFAC( 3,1)
D-5 * Cp-137+D , crustacea and mollusks * 1.000B+02 * 1.000E+02 * BIOFAC( 3,2)
b.' . . . . -
D-5 * Bu-182 , fish * 5.000E+01 * S.000E+01 * BIOFAC( 4.1)
D-5 * Bu-182 , Crustacea and mollusks * 1.0C0E+03 * 1.000B+03 * JI0FAC( 4.3)
D.. - . . L
D-5 * Bu-184 , tish * S.000E+01 * 5.,000E+01 * BIOFAC( 6,1)
D-5 * Bu-is4 . crustacea and mollusks ® 1.000E+03 * 1.000B+03 * BIOFAC( 6,2)
p.‘ . . . .
D-5 * Bu-1858% , fish . 5.0603.01 . s.oooiooz * BIOFAC( 7,1)
D-§ * Bu-18s . Srustacea and mollusks ® 1.000E+03 * 1.000E+03 * BIOFAC( 7,3)
D-5 . . . .
D-§ * pe-58 , fiah * 2.000E+02 * 2.000E+02 * BIOFAC! 8,1)
D-5 * pe-sS . Crustacea and mollusks ® 3.200E+03 * 1.200B+03 * BIOFAC( 8,2)
D-§5 » . . .
D-§5 * g4-182 . fish ® 2.500E+01 * 2.500B+01 * BIOFAC( 9,1)
D-§ * Gd-182 + Crustacea and mollusks * 1.000E+03 * 1.000B+03 * BIOFAC! $,2)
D-5 . . . .
D-§ * H-3 . fish ® 1.000E+00 * 1.000E+00 * BIOFAC(10,1)
D-§ * H-2 » Crustacea and mollusks * 1.000E+00 * 1.000E+00 * BIOFAC(10.2)
D-§ ¢ . ° .
D-§ * §r-90+D ., fish ® 6.000E+01 * 6.000E+01 * BIOFAC(11.1)

D-§ * §r-90+D ., crustaces and mollusks ® 1.000E+02 * 1.000B+02 * BIOFAC(11.2)
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RCL11 * Area of contaminated zone (m**2) * 2.073E+08 * 1.000B+04 ° * AREA
RO11 * Thickness of contaminated zone (m) ® 1.500B-01 * 2.000E+00 * - * THICKO
RO11 * Length parallel to aquifer flow (m) * 2.650E+03 * 1 000B+02 ° * LCZPAQ
RO11 * Basic radiacion dose limit (mrem/yr) * 1.000E+01 * 3.000E+01 * .- * BRDL
RO11 * Time since placement of material {yr) ® 0.000E+C0 * 0.000E+00 * - i
RO11 * Times for calculations (yr) ® 1.000B+00 * 1,000E+00 ° - L L E
RO11 * ™i{mes for calculations lyr) ¢ 5.000E+00 * 3.000E+00 * .- 2Tt N
RO11 * Times for calculations (yr) ® 1.000E+01 * 1.000B+01 * o *T( &)
RO11 * Times for calculations (yr) * 3.000E+01 * 3.000EB+01 * o n *TILS)
RO11 * Times for calculations (yr) ® 5.000BE+01 * 1.000B+02 * cee *T6)
RO11 * Times for calculations (yr) * 1.000B+02 * 3.000E+02 * ol 2
RO11 * Times for calculations (yr) * 1.000E+03 * 1.000E+03 “.- ol { @
RO11 * Times for calculations (yr) * not used ° 0.000E+00 * e *T(Y
RO11 * Times for calculations lyr) ® not used * 0.000E+00 * sse 2 T(10)

. . . ° .
RO12 * Initial principal radionuclide (pCi/g): Co-60 ® 1.000B+00 * 0,000E+00 * - * 81 1)
RO12 * Initial principal radionuclide (pCi/g): Cs-134 * 1, 000E+00 * 0.000E+00 * - *81(2)
RO12 * Initial principal radionuclide (pCi/g): Cs-137 1.000E+00 * 0.900E+00 * e * 8513
RO12 * Initial principal radionuclide (pCi/g): Bu-152 * 1.000E+00 * 0.000E+00 * - * 81( 4)
RO12 * Initial principal radionuclide (pCi/g): Bu-154 © 1.000E«00 * 0.000E+00 * o= ® 816
RO12 * Initial principal radionuclide (pCi/g): Bu-155 * 1. 000E+00 * 0.000E+00 * .- *81(M
RO12 * Initial principal radionuclide (pCi/g): Pe-55 ® 1.000E+00 * 0.000E+00 * .- * 81(8)
RO12 * Initial principal radionuclide (pCi/g!: GA-152 * 1.000B+00 * 0.000B+00 * - * 8519
RO12 * Initial principal radionuclide (pCi/g): H-3 ® 1.000B+00 * 0.000E+00 * - ¢ 51100
RO12 * Initial principal radionuclide (pCi/g): Sr-90 ® 1.000E+00 * 0.000E+00 * e * 8111
K012 ° Concentration in groundwater (pCi/L): Co-60 * not used * 0,000E+00 * see * W1
RO12 ° Concentration in groundwater (pCi/L): Ce~134 * not used * 0.000E+00 ° .- Wil 2)
RO12 * Concentration in groundwater (pCL/L): C82-137 * not used * 0.000E+00 * .- w3
R012 * Concentration in groundwater (PCL/L): Bu-152 * not used * 0.000E+00 ° - b AT Y
RO12 * Concentration in groundwater (pCi/L): Bu-154 * not used * 0.000E+00 * cee *wmie6
R012 * Concentration in groundwater (PC1/L): Bu-185 * not used * 0.000E+00 * - sW 7
RO12 * Concentration in groundwater (pCi/L): Fe-55 * not used * 0.000E+00 °© .- * Wil 8
RO12 * Concentration in groundwater (pCL/L): Gd-152 * not used * 0.000E+00 * coe. * Wil 9)
RO12 * Concentration in groundwater (pCL/L): H-3 * not used " * 0.000B+00 ** - * W1(10)
RO12 * Concentration in groundwater (pCL/L): Sr-%0 * not used * 0.000E+00 ° o= * w111

L] E L v K
RO13 * Cover depth (m) ® 0.000E+00 * 0.000B+00 * “- * COVERO
RO13 * Density of cover material (g/cme=}) ® not used * 1.500B+00 * .- * DENSCV
RC13 * Cover depth erosion rate (m/yr) * not used * 1,000E-03 * e . VeV
RO13 * Density of contaminated zone (g/cme*)) ® 1.S500B+00 * 1.S00E+00 * -e * DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) ¢ 1.000B-03 * 1,000E-0) * “-- ¢ vCz
RO13 * Contaminated zone total poroasity ® 3,000E-01 * 4.000E-01 °® - * TPCZ
RO13 * Contaminated zone effective porosity ® 2.000B-01 * 2.000E-01 * .- * EPC2
RO13 * Contaminated zone hydraulic conductivity (m/yr) * 1.000E+01 © 1.000E+01 * e ® HCCZ
RO13 * Contaminated zone b parameter * 5.300E«00 * S5 3J00E+00 °* .- * BCZ
RO13 * Humidity in air (g/cmee}) ® 8.000E«00 * 8.000E+00 * - ® HUMID
RO13 * Evapotranspiration coefficient * 5.000B-01 * $.000E-01 * ... * EVAPTR
RO13 * Precipitation (m/yr) * $.000E-01 * 1.000E+00 * .- * PRECIP
RO13 * Irrigetion (m/yr) * 1.000E+00 * 2.000E-01 * - *RI
RO13 * Irrigation mode * ditch * overhead ° S * IDITCH
RO13 * Runoff coefficient ¢ 2.000E-01 * 2.0008-01 * .- * RUNCFF
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RO13 ° Watershed area for nearby stream or pond (m**2) * 1 000E+06 * 1.000E+06 ° - * WAREA
RO13 * Accuracy for water/soil computations * 1.000E-03 * 1.000E-03 * * EPS
- . K3 . .
RO14 * Density of saturated zone (g/cme*3) ® 1.500B+00 * 1.S00E«00 * - * DENSAQ
RO14 * Saturated zone total porosity ® 3.000B-01 * 4.000E-01 * - * IPS2
RO14 * Saturated zone effective porosity ® 2.000E-01 * 2.000E-01 ° v * EPSZ
RO14 * Saturated zone hydraulic conductivity (m/yr) ® 1.000B+02 * 1.000E+02 ° * HCSZ
RO14 * Saturated zone hydraulic gradient ¢ 2.000B-02 * 2.000E-02 * . * HGWT
RO14 * Saturated zone b parameter ® S.300E+00 * 5. 300E+00 * oas ¢ Bsz
ROI4 * Water table drop rate (m/yr) ® 1.0008-03 * 1.000E-03 * e * VWT
RO14 * Well pump intake depth Im below water table) ® 1.000E+01 * 1,000E+01 * * OWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) ¢ ND * ND . .- * MODEL
RO14 * Well pumping rate (m**3/yr) ® 2.500E«02 * 2.500E+02 ° oo * ow
- ° . . .
RO1S “ Number of unsaturate! . - scraia .3 .3 . en- * NS
RO1S * Unsat. zone 1, thiciis = ® 4.000E+00 * 4.000E+00 * vos ¢ HL
RO1S * Unsat. zone 1, soil v..si. (g/eme*3) * 1.500B+00 * 1,500E+00 ® wee * DENSUZ (1)
RO1S * Unsat. zone 1, tota. jeyou: v * 3.0008-01 * 4.000E-01 ° .- ¢ TPUZ(L)
RO1S * Unsat. zone 1, effective porosity ® 2.000E-01 * 2.000B-01 ° son * EPUZ(1)
RO1S * Unsat. zone 1, soil-specific b parameter ® 5.300E+00 * 5,300E+00 * “er ¢ BUZ(1)
ROIS * Unsat. zone 1, hydraulic conductivity (m/yr) ® 1.000E+01 * 1.000E+01 * .- * HCUZ(1) |
. . o . .
RO16 * Distribution coefficients for Co-60 . . o »
RO16 * Contaminated zone (eme*3/g) ® 1.000B+03 * 1.000E+03 * - * paNucc!( 1)
RO16 * Unsaturaced zone 1 (eme**3/g) ® 1.000B+03 * 1,000E+03 * o= * DANUCU( 1,1)
RO16 * Saturated zone (em**3/g) ® 1.000E+03 * 1.000E+03 * e * DONUCS ( 1)
RO1E * Leach rate (/yr) ® 0.000E+00 ° 0.000E+00 * 3.111E-0) * ALEACH! 1)
R0O16 *  Solubility constant ® 0.000E+00 * 0.000E+00 ° not used * SOLUBK( 1)
. . . ° .
RO16 * Distribution coefficients for Cs-134 . . o "
RO16 * Contaminated zone (em**1/g) ® 1.000E+03 * 1,000E+03 * - * pONUCC( 2)
RO16 * Unsaturated zone 1 (cme*1/g) ® 1.000E+03 * 1.000E+03 * .- ° DONUCU( 2.1)
RO16 *  Saturated zone (em**3/g) * 1.000E+03 * 1,000E+03 * ® DCNUCS ( 2)
RO16 * Leach rate (/yz) * 0.000E+00°* 0.000E+00 ** 3.111E-03 * ALEACH( 2)
RO16 *  Solubility constant ® 0.000E+00 * 0.000E+00 ° not used * SOLUBK( 2)
. . ] L] .
RO16 * Distribution coefficients for Cs-137 " 4 L »
RO16 * Contaminated zone (em**3/g) ® 1.000E+03 * 1.000E+03 * - * poNUCC( 3)
RO16 * Unsaturated zone 1 (em**1/g) ® 1.0008+03 * 1.000E+03 ° .- ¢ DONUCU( 3,1)
ROl * Saturated zone (em**1/g) ® 1.000E+03 * 1.000E+03 * - * DONUCS ( 3)
RO16 * Leach rate (/yr) ® 0.000B+00 * 0.000E+00 * 3.111E-03 ® ALEACH( 3)
RO16 *  Solubility constant ® 0.000E+00 * 0.000B+00 * not used * SOLUBK( 3)
. o . ° .
RO1€ * Distribution coefficients for Bu-152 o . v .
RO16 * Contaminated zone lom**3/qg) ®+1.000E+00 *-1.000E+00 * 5.758E+02 * bawucC!( 4)
RO16 * Unsaturated zone 1 cm**3/g) ®-1.000B+00 *-1.000E+00 ° $.758E+02 * DONUCU( 4,1)
RO16 *  Saturated zone (cm*+3/g) *-1.000B+00 *-1,000B+00 * S.758E+02 * DCNUCS( 4)
RO16 *  Leach rate (/yr) ® 0.000E+00 * 0.000E+00 * $.402E-03 ® ALEACH( 4)
RO16 *  Solubility constant ® 0.000E+00 * 0.000E+00 * not used * SOLUBK( 4)
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¢ (1f different from user input) *
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Name

l‘ll‘ll‘l“““l‘l‘llllll“‘l‘lll‘l“‘ll““".l“l1“““‘!““““‘lllllllll‘l‘l““‘AllAl‘lAAAIAA‘AAA;‘AAA“I‘A‘l“lllllllll‘

RO16
RO16
RO16
RO16
RO
RO16

RO16
RO16
RO16
ROLE
RO16
RO16

RO16
ROL16
RO16
RO16
RO16
RO1E6

RO16
RO16
RO16
ROL16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16

ROLY
ROL?
RO17
RO17
RO17
ROL7
RO17
RO17?
ROL?

* Distribution coefficients for Eu-154

Contaminated zone (ecm**3/g)
Unsaturated zone 1 (em**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for Eu-155

Contaminated zone (em**3/g)
Unsaturated zone ! (eme*3/g)
Saturated zone (cm**1/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for Fe-5§
Contaminated zone (cme*3/g)
Unsaturated zone 1 (cme*3/g)
Saturacted zone (cme**3/g)

Leach rate (/yr)
Solubility constant

Distribucion coefficients for Gd-152

Contaminated zone (cm*+*3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (eme*3/q)
Leach rate (/yr)

Solubility ~onstant

Distribution coefficients for H-3
Contaminated zone (cme*3/q)
Unsaturated zone 1 (em**3/g)
Saturated zone (cme**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Sr-%0
Contaminated zone (cme*3/g)
Unsaturated zone 1 (em**3/g)
Saturated zone (om**3/g)

Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m=*1)
Dilution length for airborne dust, inhalation (m)*

Exposure duration

Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

1.000E«00
1.000E+00
*-1.000E+00
0.000E+00
0.000E+00

¢-1.000B+00
*-1.000E+00
*-1.000E+00
.000E+00

* 0.000E+00

.000E+03
.000E+03
-000E+03
.C0CE+00
.000B«00

*-1.000E+00
*-1.000B+00
*-1.000E+00
-0002+00
* 0.000E+00

.000E+00
.000EB+00
.000E+00
.000E+00
.000B+00"

-
© © ©o o o

-000B+01
.000E+01
.00GE+01
-000B+00
.000E+00

-
0 w W w

1.081E+04
2.000E-04
3.000E+00
3.000E+01
* 5.000E-01
3.3008-01
0.000E+00
1.260E-01
1.000E+00
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-1,
.000E+00
.000E«+00
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000E+00
QC0E+0 )
000E+" 0
CO0E+0U

.00CE+00

.000E+00
-1.
<3
.000E+00
.000E+00

Q00E+00
000E+00

.000E+03
.000E+03
.000E+03
-000E+00
.000E+00

Q00E+00
000E+00
QOCE+00

-000E+00
.000E+00
.000E+00
.O00E+00
.000F+00

.000E+01
. 000E+01
.000E+01
.Q00E+00
.000E+00

.400E+03
.000E-04
.00CE+00
.000E+01
.000E-01
.000E-01
.000E-01
.S00E-01
,000E+00

5.758E+02
$.758E+02
5.758E+02
5.402E-03
not used

5.758E+02
5.758E+02
5.758E+02
5.402E-03
not used

3.111E-03
not used

5.758E+02
$.758E+02
§.758E+02
§.402E-03
not used

1.891E+01
not used

1.031E-01
not used

1 shows circular AREA.

* DONUCC( 6)
6.1)
* DCNUCS( 6)
® ALEACH( &)
¢ SOLUBK!( 6)

¢ DANUCCt 7)
7.1)
* DONUCS( 7)
* ALEACH( 7)
* SOLUBK( 7)

* DCNUCC( 8)
8,1)
* DOWUCS ( 8)
* ALEACH( 8)
¢ SOLUBK( 8)

¢ DONUCC( 9)
¢ paricul 9.1)
* DONUCS ( 9)
* ALEACH( 9)
® SOLUBK( 9)

* DONUCC (10)

* DONUCU (10,1}
* DONUCS (10)
* ALEACH (12)
¢ SOLUBK(10)
.

* DONUCC (11)
* DAVUCU(11,1)
* DONUCS (11)
* ALEACH (11)
* SOLUBK(11)
.

* INHALR

* MLINH

W

* B

* SHF)

* SHF1

* FIND

* POTD

*Fs
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RO17 * Radii of shape factor array (used if FS « -1): » ® . C
RO17 *  Outer annular radius (m), ring 1. * not used * 5. 000B«01 * e * RAD SHAPE( 1)
RO17 *  Outer annular radiuc (m), ring 2 ® not used * 7.071E.01 * won * RAD SHAPE( 2)
RC17 *  Outer annular radius (m), ring 3 * not used *° 0 000E+00 ° wae ® RAD_SHAPE( 1)
RO17 *  Outer annular radius (m), ring 4 ¢ not used * 0.000E+00 * “e= * RAD_SHAPE( 4)
RO17 *  Outer annular radius (m), ring § * not used * 0.000E+00 ° s * RAD_SHAPE( §)
RO17 *  Outer annular radius (m), ring 6 * not used * 0.000E+00 ° i * RAD_SHAPE( &)
RO17 *  Outer annular radius (m), ring 7 * not used * 0.000E+00 ° el * RAD_SHAPE( 7)
RO17 * Outer annular radius (m), ring 8 ° not used °* 0.000E+00 * - * RAD SHAPE( 8)
RO17 *  Outer annular radius (m), ring 9 * not used ° 0.000B+00 °® ven * RAD_SHAPE!( 3)
RO17 *  Outer annular radius (m), ring 10 * not used * 0.000E+00 °* .- * RAD_SHAPE (10)
RO17 *  OQuter annular radius (m), ring i1 * not used * 0.000B+00 * .- * RAD_SHAPE(11)
RO17 *  Outer annular radius (m), ring 12 * not used * 0.000E+00 ° “-- * RAD_SHAPE (12)

. . - . 3
RO17 * Fractions of annular areas within AREA: L * . e
RO17 * Ring 1 * not used * 1.000E+00 ° com ® FRACA( 1)
RO17 * Ring 2 * not used * 2.732E-01 ¢ - * FRACA( 2)
RO17 * Ring 3 * not used * 0.000E+00 * - ® FRACA( 3)
RO1Y * Ring 4 * not used * 0.000E+00 ° .- * FRACA( 4)
RO17 * Ring § ® not used * 0.000E+00 * e * FRACA( §)
RC17 * Ring 6 * not used * 0.000E+00 * EER * FRACA( 6)
RO1Y * Ring 7 * not used *° 0.000E+00 ° n- * FRACA( 7)
RO17 * Ring 8 * not used * 0.000E+00 * .- * FRACA( 8)
RO1? * Ring 9 * not used * 0.000B+0C * ee * FRACA(! 9)
RO17 * Ring 10 * not used * 0.000E+00 * cns ¢ FRACA(10)
RO17 * Ring 11 * not used * 0.000B+00 * e ® FRACA(11)
RO1? * Ring 12 _ * not used * 0.000E«00 ° co- * FRACA(12)

. . . . .

RO18 * Fruits, vegetables and grain consumption (kg/yr) °® 1,660E+02 * 1.600E+02 * .- ¢ DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) ® 1.10CE+01 * 1.400E+01 * see * DIET!(2)
RO18 * Milk consumption (L/yr) ¢ 1.000E+02 * 9 .200E+01 * - * DIET())
RO18 * Meat and poultry consumption (kg/yr) ® 6.300E+01 * 6.300E+01 * .- * DIET(4)
RO18 * Fish consumption (kg/yr) ® 5.400E+00 * S.400E+00 ° .- * DIET(S)
RO18 * Other seafood consumption (kg/yr) ® 9.000E-01-* 9.000B-01 *-+ .- ® DIET(6)
RO18 * Soil ingestion rate (g/yx) * 1.825E+01 * 3 .650E+01 ° o= ¢ SOIL
RO18 * Drinking water intake (L/yr) ® 5.100E+02 * S$.100E+02 * e * DWI
RO1® * Contamination fraction of drinking water * 1.000E+00 ® 1.000E+00 ° .- * FOW
RO18 * Contamination fraction of household water * not used * 1.000E+00 ° - ¢ PHHW
RO18 * Contaminacion fraction of livestock water * 1.000E+00 * 1.000E+00 * .- * PN
RO1® * Contamination fraction of irrigation water * 1.000E+00 ® 1.000B+00 * e * FIRW
R018 * Contamination fraction of aquatic food ¢ §.000B-01 * 5.000E-01 * .- * FRY
RO18 * Contamination fraction of plant food *.1 *.1 . 0.500E+00 * FPLANT
RO18 * Contamination fraction of meat *.1 *-1 * 0.100B+01 * PMEAT
RO18 * Contamination fraction of milk .1 el . 0.100E+01 * PMILK

. ks . ° .

RO1% * Livestock fodder intake for meat 'kg/day) * 6.800E+01 * 6.800B+01 ° we ¢ LFIS
RO19 * Livestock fodder intake for milk (kg/day) ® S5.500E+01 ° 5 .S00E+01 * .=e * LFI6
RO19 * Livestock water intake for meat (L/day) * 5.000E+01 * S.000E+01 © sue ¢ LNIS
RO19 * Livestock water intake for milk (L/day) ® 1.600E+02 * 1.600B+02 * se= ¢ LNIE
RO19 * Livestock soil intake (kg/day) * 5.000E-01 * §.000E-01 * s * 1LS1
RO1S * Mass locading for toliar deposition (g/me=3) * 1.000E-04 °* 1.000E-04 ° sow ¢ MLFD
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' ' ! ATTACHMENT 1
: ; FSV RESRAD MODEL

Site-Specific Parameter Summary (continued)

" ' User T s Used by RESRAD * Parameter
Menu * Parameter * Input * Default * (If different from user input) * Name
“"“‘l““l“““.““““‘ll‘l“l‘“““‘l‘l“‘l“‘ll‘l“‘ll‘““A‘l“ll“‘l“ll“““““““‘l““l“““l‘l‘l‘l“““l““
RO13 * Depth of soil mixing layer (m) ® 1.500E-01 * 1.500E-01 ° .- ‘™M
RO19 ° Depth of roots m) ® 9.000E-01 * 9.000E-01 * .- * DROCT
2019 * Drisking water fraction from ground water * 1.000E+00 * 1.000EB+00 * - ¢ FOWDW
RO19 * Household water fraction from ground water * 1.0008+00 * 1.000B+00 * .- * FOWHH
RO19 * Livestock water fraction from ground water * not used * 1.000E«00 ° .- * FGWLW
RO19 * Irrigation fraction from ground water * 1.000E+00 * 1.000E+00 * sn * FGWIR

- . Kl . o
Cl4  * C-12 concentration in water (g/cme=3) ® not used * 2.000E-05 * .- * Cl2WTR
Ci4 * C-12 concentration in contaminated soil (g/g! ¢ not used * 3.000E-02 * .- ¢ Qacz
Cla * Praction of vegetation carbon from soil * not used * 2.000E-02 * .- * CsoIL
Cl4 * Praction of vegetation carbon from air ® not used * 9 800E-01 * .- * CAIR
Ci4 * C-14 evasion layer thickness in soil (m) * not used * 3.000E-01 * .- ¢ DMC
Cl4 * C-14 evasion flux rate from soil (1/sec) ® not used * 7.000E-07 * - * EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) ® not used * 1.000E-10 * .- * REVSN
Cl4  * Fraction of grain in beef cattle feed * not used ¢ 8.000E-01 ° - * AVFG4
Cl4 * Fraction of grain in milk cow feed ® not used * 2.000E-01 * .- * AVFGS

. k2 . . .

STOR * Storage times of contaminated foodstuffs (days): * . . .

STOR *  Pruits, non-leafy vegetables, and grain ® 1.400E+01 * 1.400E+01 * .- ¢ STOR_T(1)
STOR ° Leafy vegetables * 1.000B+00 * 1.000E+00 * - * STOR_T(2)
STOR * Milk ® 1.000B+00 * 1.000E+00 ° - ¢ STOR_T(3)
STOR * Meat and poultry ¢ 2.000E+01 * 2,000E+01 * - ¢ STOR_T(4)
ETOR * Fish * 7.000E+0C * 7.000B+00 .- ® STCR_T18)
STOR *  Crustaces and mollusks * 7.000E+00 * 7.000E+00 * .- ¢ STOR_T(6)
STOR *  Well water ® 1.000B+00 * 1.000E+00 * .- ® STOR_T(7)
STOR * Surface water * 1.000E+00 * 1.000E+00 ° - * STOR_T(8)
STOR * Livestock fodder * 4.500B+01 * 4.500E+01 * .- ¢ STOR_T(9)

. . . . .

R021 * Thickness of building foundation (m) * not used * 1.500E-01 °* - * FLOOR
RO21 * Bulk density of building foundation (g/cme#3) * not used * 2.400E+00 ° -- * DENSFL
RO21 * Total porosity of the cover material * not used * 4.000B-01 ° - ¢ TPCV
R0O21 * Total porosity of the building foundation ® not used * 1.000E-01 ° .- * TPFL
RO21 * Volumetric wate: content of the cover material * not used -* S 000E-02 *- - * PH2OCV
RO21 * Volumetric water content of the foundation ® not used * 1.000E-02 ° .- * PH20FL
RO21 * Diffusion coefficient for radon ges (m/sec) . . . . L

R021 *  in cover material ® not used * 2.000E-06 ° -- * DIFCV
RO21 * in foundation material * not used * 3.000E-07 * - * DIFFL
RO21 *  {n contaminated zone soil * not used ° 2.000E-06 °* - * pIrcz
R021 * Radon vertical dimension of mixing (m) “ not used * 2.000E+00 * .- ¢ HMIX
R021 * Average annual wind speed (m/sec) * not used * 2.000E+00 ° .- * WIND
RO21 * Average building air exchange rate (1/hr) ® not used * 5.000E-01 ° - * REXG
RO21 °* Height of the building (room) im) * not used * 2.S500E+00 °© - ¢ HRM
RO21 * Building interior area factor * not used ° 0 J00E+00 ° .- ¢ FAI
RO21 * Building depth below ground surface (m) ® not used *-1.000E+00 * .- * DMFL
RO21 * Branating power of Rn-222 gas ® not used * 2.500E-01 * - * EMANA(1)
RO21 * Bmanating power of Rn-220 gas * not used °* 1.500E-01 ° .- * EMANA(2)
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ATTACHMENT 1
FSV RESRAD MODEL

Summary of Pathway Selections

Pathway

User Selection
l“‘llAlll“““‘lln“11‘(!‘1AA““““““““““

1
2
3
4
5
6
4
8

9

*+ external gamma
-= inhalation (w/o
= plant ingestion
<+ Mmeat ingestion
== milk ingestion
-~ aquatic foods
<+ drinking water
-= 801l ingestion
-+= radon

.
radon) ¢
L]
.
.
o
.
.
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Active
active
active
active
Active
active
active
active

suppressed
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ATTACHMENT |

- FSV RESRAD MODEL

Contaminated Zone Dimensions Initial Soi) Concentrations, pCi/g
AAASAAAAMAAAASALAAAAAALGAAS A88ASMAAASAAAGAAASAAAAAAASAAGALALL

Area: 207300.00 square meters Co-60 1.000E«00

Thickness : 0.15 meters Ca-134 1.000E+00

Cover Depth 0.00 meters Cs-137 1.000E+00

Bu-182 1.000E+00

Bu-154 1.000E+00

Bu-155 1.000E+00

Fe-55 1.000E+00

Gd-152 1.000E«00

H-3 1.000E+00

8r-90 1.000E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit « 10 mrem/yr -
Total Mixture Sum M(L) e Praction of Basic Dose Limit Received at Time (t)
A AAAA A AR AA AR AR AASAAASAAMAAAAAASASAALAAAASASAAASASANASASASAAAS
£ (years) 0.000E+00 1.000E+00 §.000E+00 1.000B+01 3.000E+01 §.000B+01 1.000E+02
TDOSE(t): 6.376E+00 5.50SE+00 3.33SE+00 32.021E+00 6.090E-01 2.093E-01 3.806E-02
Mit): 6.376E-01 5.S50SE-01 3.3358-01 2.021E-01 5.090E-02 2.093E-02 3.806E-03

Maximum TDOSE(t): €.376E+00 mrem/yr at t = 0.000E+00 years
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Radio-
Muclide
LIYYVEY)
Co-60
Ca-134
Ca-137
Bu-182
Bu-154
Bu-185§
Pe-58
Gd-152
H-3
Sr-%0
LLLTLEY)
Total

Radio-
Nuclide

Co-60
Co-134
Ce-137
Bu-182
Bu-154
Bu-158§
Fe-5§
Gd-152
H-3
Sr-90
LTI
Total

*Sum of

Total Dose Contributions TDOSE (i,p.t! for Individual Radionuclides /i

Ground
A444444440444440
mrem/yr fract
AS44AA44445 Addsaa
1.706B+00 0.2676
1.080E+00 0.1647
3.802E-01 0.0%96
7.576E-01 0.1108
6 .2588-01 0.129%
2.263E-02 0.0038
0.000R+«00 0.0000
0.000E+00 0.0000
0.000E+20 0.0000
2.911E-03 0.0008
LLLTE YT YT YY)
4 T46E+00 0.7442

Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) and

Water

AdadAs4AAdANA2A8

mrem/yr fract.
AAASALAAL Asdana
0.0008+00 0.0000
0.000B+00 0.0000
0.000E«06 0.0000
0.000E+00 0.0000
0.000R+00 9.0000
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.CO00B+00 0.0000
0.000B+00 0.0000
LI LAY Yy YY)

0.000E+00 0.0000

all water independent and dependent

ATTACHMENT 1
FSV RESRAD MODEL

As mrem/yr and Fraction of Total Dose At t = 0. 000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation
dAAAAAAsAALALAAA
mrem/yr fract
484454448 Asdass
$.762E-0% 0.0000
1.218E-08% 0.0000
8.393E-06 0.0000
$.015E-08 0,0000
7.525E-0% 0.0000
1.009E-08 0.0000
7.078E-07 0.0000
6.394B-02 0.0300
3.8738-03 0.0006
J.447E-04 ©.0001
LI LI Y Y YY)
6.836E-02 0.0107

Radon

AdAdddAadnaa8444a
mrem/yr fract.
488444444 s4s4aaa
0.000E+00 0.0000
0.000E«00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 2.0000
0.000E+00 0.0000
0.000E+00 0.0000
GALALALAE Adbabe
0.000E+00 0.0000

Plant

444488444480488484
mrem/yr fract.
484444444 Adadas
3.161E-02 0.0080
4.277E€-02 0.0067
2.951E-02 0.0046
2.423E-04 0.0000
3.568E-04 0.0001
§.704E-05 0.0000
9.228E-06 0.0000
6.032E-03 0.0009
4.578E-03 0.0007
6.765E-01 0.1061
LLLLI TR Y Yy Yy

7.917E-01 0.1242

Meat

dddsddsaasassdas
mrem/yr fract.
444444448 sadaas
4.691E-02 0.0074
1.274E-01 0.0200
9.004E-02 0.0141
4.316E-04 0.0001
6.350E-04 0.0001
1.013E-04 0.0000
31.868E-04 0.0001
1.076E-02 0.0017
1.274E-03 0.0002
2.997E-01 0.0470
LI T TRy Y YY)
5.777E-01 0.0906

As mrem/yr and Fraction of Total Dose At ¢ = 0.000E+00 years

Fish
A4444A844484a4444
.-r.-/yr frace.
AMSAASAAS 444444
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000B+00 0.0000
S8L500408 2hoags
0.000E+00 0.0000

Water Dependent Pathways

Radon
AdAAASAdALAs4448
mrem/yr fract.
AAA4A444L sassas
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©
0.000E+00 0
0.000E+00 0
LLIITTEYY)
0.000E+00

.0000
.0000
.0000
LLLLIY)
0.0000

pathways .

Plant
AfAdAMAAassa84a8
mrem/yr fract.
484444448 ssasas
0.COCE+00 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 00,0000
0.000EB+00.0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
LI L AT YYYYY
0.000E+00 0.0000
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Meat
Ad4848448a0044448
mrem/yr fract.
A44448444 asdaas
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
A8RA82802 addbbe
0.C00E+00 0.0000

and

Pathways (p)

Milk
d444ds44484a4844
mrem/yr fract.
A844544448 ssasas
6.578E-03 0.0010
4.999E-02 0.0078
3. 463E-02 0.00%4
6.794E-06 0.0000
1.001E-0% 0.0000
1.603E-06 0.0000
9.208E-06 0.0000
1.689E-04 0.0000
1.234E-03 0.0002
9.924E-02 0.0156
AL26848004 dbbAse

1.919E-01 0.0301

Pathways (p)

Milk
A84444484804884a
mrem/yr fract.
AAAAAMASS ssaAs4
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E~00 0.0000
0.000B+00 0.0000
C.000B+00 0.0000
0.0008+00 0.0000
0.000E+00 0.0000
LLLLI I LY Y Yy Yy
0.000B+00 0.0000

Soil |

4884448488844448

mrem/yr frace. |
S844584444 S84444
6.186E-05 0.0000
1.686E-04 0.0000
1.150E-04 7.0000Q
1.490E-05 0.0000
2.196E-05 0.0000
3.518E-06 0.0000
1.396E-06 0.0000
3.702E-04 0.0001
1.472B-07 0.0000
3.518E-04 0.0001
GR8884004 Lohbbe
1.109€-03 0.0002

All Pathways*

A44408A8444844444
wmrem/yr fract.
AA5484444 dssaaa
1.792E+00 0.2010
1.270E+00 0.1992
$.345E-01 0.0838
7.584E-01 0.1189
8.269E-01 0.1297
2.280E-02 0.0026
4.0748-04 0.0001
8.1278-02 0.0127
1.096E-02 0.0017
1.079E+00 0.1692

6.376B+00 1.0000



Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Ground

Radio- ASAASAAsALAAAASA
Muclide mrem/yr fract

AQSALAS 4444840484 264448
Co-60 1.408E+00 0.270)
C8-134 7.466E-01 0.1356
Ce-137 3.697B-01 0,0672
Bu-152 7.139E-01 0.1297
Bu-1854 7.8576B-01 0.1376
Bu-185 1.956E-02 0.0036
Fe-55 0.000R+00 0.0000
Gd-152 0.000E+00 0.0000
H-3 0.000E+00 ¢.0000
Sr-%0 32.561E-03 0,0008
LLLLEL R LYY Y Sy Y YYYYY
Total 4. 098E«00 0.7445

Water

Radio- ASAsAd4AAAAAAAAs
Nuclide mrem/yr fract.
AMAMALL ARAAAALAS AMsaAs
Co-60 0.CO0E+00 0.0000
Cs-134 0.000B+00 0.0900
Ce-137 0.000E+00 0.0000
Bu-152 0.000E+«00 0.0000
Bu-154 0.000E+00 0.0000
Bu-155 0.000B+00 0.0000
Fe-55 0.0008+00 0.0000
Gd-152 0.000E+00 0.0000
H-3 2.353E-03 0.0004
Sr-%0 0.000E+00 0.0000
MELLAL BasARRARA Bddade
Total 2.353B-03 0.00¢C2

*Sum of all water

' ATTACHMENT 1
FSV RESRAD MODEL

As mrem/yr and Fraction of Total Dose At t « 1.000E«00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

AdddAAAdasasaaas
mrem/yr fracet.
AAAAALAAS AddAss
$.003E-05 0.0000
8.62CE-06 0.0000
8.1222-06 0.0000
5.454E-05 0.0000
6.872E-05 ©.000.
9.359E-06 0.0000
$.422E-07 0.0000
6.3178-02 0.0118
1.708E-15 0

3.016E-0¢ 0.0001
BLLBA840 ShAAMS
6.367E-02 0.0116

.0000

Radon
AAAsAAAAAsAA444
mrem/yr
444448488
.O00E«00 0
000E+00 0
000E+00 0
.000E+00 ©0.0000
000E+00 0.0000
.000E+00 0.0000
0
0
0
0

fract.
Addaas
.0000
.0000
.0000

.000E~00 0.0000
-000E+00 0.0000
-000E+00 0.0000
.000E+00 0.0000
LLLLILT LTy Ty YY)
0 0COE+00 0.0000

© ©O ©9 o o 0o © © 0 ©

Plant

AAAAAAANAAAL4848
mrem/yr fract.
444444444 asaasa
2.744E-02 0.0080
3.026E-02 0.0085
2.855E-02 0.0082
2.273E-04 0.0000
3.258E-04 0.0001
4.900E-08 0.0000
7.069E-06 0.0000
$.960E-03 0.0011
2.01SE-15 0.0000
$.919E-01 0.1078
LALLITI LY TRy YT YY)

6.847E-01 0.1244

Meat
ddddadasaaaaaaaa
mrem/yr fract.
A4A4244448 Adasaa
4.073E-02 0,0074
9.015E-02 0.0164
8.712E-02 0.0158
4.048E-04 0.0001
§.798E-04 0.0001
8.707E-08 0.0000
2.963E-04 0.0001
1.063E-02 0.0019
S5.608E-16 0.0000
2.622E-01 0.0476
LI I L Y YT Y
4.922E-01 0.089%4

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Fish
dAAAAdAAAdsALAaa
‘mrem/yr fract.
444444444 Addsss
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©0.0000
0.000E+00 0.0000
0.000E+00 0.00C0
0.000E+00 0.0000
0.000E«00 0.0000
3.0108-06 0.0000
0.0008+00 0.0000
LLLLLI T L Y P Y )
3.010E-06 0.0000

Water Dependent Pathways

Radon
LLET TPV FFPYYYYY
mrem/yr fract.
AMASS4444 sndsaa
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
GRA2A8880 dibats

0.000E+00 0.0000

independent and dependent pathways .

Plant
A44AA5AAAASSAALS
mrem/yr fract.
AA4454444 s4daa4
.OC0E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0060
.000!000.0‘0000
.000B+00 0,0000
.000E+00 0.0000
.196E-04 0.0001
.Q00E+00 0.0000
LLLTII I LY YTy Y Y
4.196E-04 0.0001

S & O O © O O © O o
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Meat
SAAASAAAAAASAAAS
mrem/yr fract.
4454444448 484444
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000F+00 0.0000
5.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
1.833E-04 0.0000
0.000B+00 ©.0000
LI LY Y Y Y Yy YY)

1.833E-04 0.0000

Pachways (p)

Milk
A4444844448448484444
mrem/yr fract.
488487455 & L]
§.7°.3E-03 0.001v
«~S37E-02 0.0064
‘.356E-02 0.0061
6.3:2%-06 0.0000
9.141E-06 U.2000
1.377E-06 0.0000
7.11SE-06 0.0000
1.669E-04 0.0000
§.434E-16 0.0000
8.683E-02 0.0158
LIITI YT Y LYY Y

1.6178-01 0.02%

Pathways (p)

Milk
ASAAAALALAAAAGAL
mrem/yr fract.
Q84444454 asasss
0.000B+00 0.0000
0.000EB+00 0.0000
0.000B+00 0.0000
0.000B+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
4.150E-04 0.0001
0.000E+00 0.0000
SeA284404 didide
4.150E-04 0.0001

Soil

Adddasas4884444a
mrem/yr fract.
484444444 Ad444a
$.371E-05 0.0000
1.1938-04 0.0000
1.113E-04 0.0000
1.398E-05 C.0000
2.005E-08 0.0000
3.023E-06 0.0000
1.069€-06 0.0000
3.658E-04 0.0002
6.479E-20 0.0000
3.078E-04 0.0001
Be88L4000 AbRAGR
9.9598-0¢4 0.0002

All Pathways*
ABAs8484484888842
mrem/yr fract.
ASAA4A44L Adsdda
1.562B+00 0.2838
9.025E-01 0.1639
$.191E-01 0.0943
7.146E-01 0.1298
7.586E-01 0.1378
1.971B-02 0.0036
3.121E-04 0.0001
8.029E-02 0.0146
3.374E-03 0.0006
9.441E-01 0.1718

SRL88808 2bad42
$.505E+00 1.0000



Radio-
Nuclide

Co-60
Cs-134
Cs-137
Bu-182
Bu-154
Bu-15%
Po-55
Ga-152
H-3
8r-90

Total

Radio-
Nuclide
LYTYRYY)
Co-60
Ce-134
Ca-137
Bu-182
Bu-154
Bu-188§
Fe-58
Gd-152
E-3
Sr-%0
LLLYIYY]
Total

*Sum of

Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides

Ground
Ad444A44448448444
mrem/yr fract,
A8AAAAAAL Assdaa
8.607E-01 0,28581
1.900E-01 0.0872
3,308E-01 0.0991
§.628E-01 0.1687
$.366E-01 0.1609
1.0938-02 0.003)3
0.000E+00 0.0000
0.000B«00 0.0000
0.000E+00 0.0000
1.533E-03 0.0008
S0L804084 Abbiss

2.494E+00 0.7477

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Water

AAA4ALAALLAAAAAS
mrem/yr fract.
ARAAAAAAA adAsaa
0.000E+00 0.0000
0.000EB+00 0.0000
0.000E+00 0.0000
0.000E«00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.C00E+00 0.0000
3.724E-13 0.0000
0.000E+00 0.0000
LLLLI YL LT AR Y YYYY
3.7248-13 0.0000
all water

: ATTACHMENT |
FSV RESRAD MODEL

As mrem/yr and Fraction of Total Dose At ¢ = 5.000E+00 years

Water Independent Pathways (Inhaiation excludes radon)

Inhalation

AddAsaadasasAsaa

mrem/yr fract.
A8A4A4444 sss44a
4.B42R-05 0.0000
2.159E-06 0.0000
7.117E-06 0.0000
4.219E-0% 0.0000
4.776E8-08 0.0000
$.096E-06 0.0C00
1.866E-07 0.0000
6.016E-02 0.0180
0.000E+00 0.0000
1.766E-04 0.0001
S88828040 SRbAER
6.047E-02 0.0102

Radon
AMAAAASALALAA4s
mrem/yr
EYTPYFETY)

0.000E+00 0

0.0C0E+00 0

0.000B«00 0O

0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+«00 0.0000
0 0
) 0
0 0
0 0

fract.
dd44as
. 0000
0000
.0000

.C00E+00 0.0000
.Q00E+00 0.0000
.C00E+00 0.0000
.000E+00 0.0000
BRA204444 Adeade
0.000E+00 0.0000

Plant

44444845800444448
mrem/yr fract,
444448844 sAasss
1.58%E-02 0.0047
7.580E-03 0.0023
2.502E-02 0.007%
1.758E-04 0.0001
2.264E-04 0.0001
2.668E-0% 0.0000
2.433E-06 0.0000
$.676E-03 0.0017
0.000E+00 0.0000
J.467E-01 0.1039
LI T Y Y YY)
4.010E-01 0.1202

Mear
d4Adsda4aada484a
mrem/yr fract.
484444444 Adsd4a
2.313E-02 0.0069
2.258E-02 0.0068
7.634E-02 0.0229
3.131E-04 0.0001
4.030E-04 0.0001
4.741E-0% 0.0000
1.020E-04 0.0000
1.012E-02 9.0030
0.000E+00 0.0000
1.536E-01 0.0461
GRa482484 HBRME
2.866E-01 0.0859

As mrem/yr and Fraction of Total Dose At t « §.000E+00 years

Fish
#A4A48544448848a0
mrem/yr fract.
AA48404448 Asd4a8
C.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000C
0.000E+00 0.0000
0.000B+00 0.0000
4.7648-16 0.0000
0.000B+00 ©.0000
LLLIILIEY ARy Y Y YY)
4.764K-16 0.0000

independent and dependent

Water Dependent Pathways

Radon
ASAAAAALAAAAAAAA
mrem/yr fract.
A45AA44448 Addass
.000EB+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.D00E+00 0.0000
.000E+00 0.0000
.Q00E+00 0.0000
.000E«+00 0,0000
.00CE+00 0.0000
.CO0E+00 0.0000
SLAR204080 Adalse
0.000E+00 0.0000

C O © ©o 0o ¢ ¢ o © ©

pathways .

Plant
ASAMAAAAAAS84444
mrem/yr fract.
SAAdAAAAS 488444
0.000E+00 0.0000
0.000R+00 0.0000
0.0008+00 0.0000
0.0008+00 0.0000
0.0008+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
6.639E-14 0.0000
0.0008+00 0.0000
SB45820408 Apbbes
6.6398-14 0.0000
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Meat
444 444844444444
mr a/yr fract.
A AAAAASA ASAAAS
0.0008+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
2.900E-14 0.0000
0.000E+00 0.0000
BebscaRes BbsbAR
2.900E-14 0.0000

(1) and Pathways (p)

Milk
AAAdAAAs44844444
mrem/yr fract.
444484448 saassa
3.244E-03 0.0010
8.861E-03 0. 0027
2.941E-02 0.0088
4.929E-06 0.0000
6.383E-06 0.0000
7.499E-07 0.0000
2.449E-06 0.0000
1.589E-04 0.0000
0.000E+00 0.0000
$.086E-02 0.0152
L LTI T Y Yy YY)
9.254E-02 0,0277
Pathways (p)
Milk

A844444404884488
mrem/yr fract.
A4A4448448 asasan
0.000E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000B+00 0.0000
0.000E+C0 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
6.568B-14 0.0000
0.000E+00 0.0000
LREAR000 Abidbe
6.568E-14 0.0000

Soil
*848444444844444
mrem/yr fract.
444444844 44444
1.050E-05 0.0000
2.988E-0% 0.0000
9.7498-08 0.0000
1.081E-05 0.0000
1.394E-0S 0.0000
1.646E-06 0.0000
3.680E-07 0.0000
3.402E-04 0.0001
0.000E+0C 02.0000
1.803E-04 0.0001
hbb2adee Bdddds
7.1338-04 0.0002

All Pathways*

FYTFYVFYPPEFFFEYY
mrem/yr fract.
AR4444444 AAsdas
9.027E-01 0.2707
2.298E-01 0.068%
4.614E-01 0.1383
$.633E-01 0.1689
§.372E-01 0.1611
1.101E-02 0.0033
1.074E-04 0.0000
7.646E-02 0.0229
$.339B-13 0.0000
§.530B-01 0.1658
SeA2004804 2822
3.33SE+00 1.0000



: 3 ' ATTACHMENT 1
e FSV RESRAD MODEL

Total Dose Contributions TDOSE(i,p.t) for Individual Radionuciides (i) and Pachways (p)
As mrem/yr and Fraction of Total Dose At t « 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- AAARAAAALMAAAASAS S40AAAASAAAAAASA 444AAAMAAAAASAAS SAAASAAASALAAAAS ASASAASASGASAAAS SASASAMAAASAAAMA AASAAAASAARAALAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract.
BAAAAAS AMAAARAAA SAAAAA AASAAAAAS AAMAAA  AAAAAASAS AASAAA AASEAAAS4 AA4AA4 AAAAAAMAS AAMAAS AMAAAAAAS SAAMAA AMAMAAAAS AdsasA

4.336E-01 0.2146 1.40CE-0% 0.0000 0.000E+00 0.0000 7.677B-03 0.0038 1.139E-02 0.0056 1.596E-03 0.0008 1.502B-0S 0.0000
Cs-134 3.463E-02 0.0171 3.823E-07 0.0000 0.000E+00 0.0000 1.342E-03 0.0007 3.998E-03 0.0020 1.569E-03 0.0008 §.209E-06 0.0000
Co-137 2.871E-01 0.1421 6.027E-06 0.0000 0.000E+00 0.0000 2.1198-02 0.0105 6.466E-02 0.0320 2.491E-02 0.012) #.256E-05 0.0000
Bu-152 4.1778-01 0.2067 3.087E-08 0.0000 0.000E+00 0.0000 1.274B-04 0.0001 2.269E-04 0.0001 3.572E-06 0.0000 7.834E-06 0.0000
Bu-154 3.483E-01 0.1724 3.027E-05 0.0000 0.000E+00 0.0000 1.435E-04 0.0001 2.554B-04 0.0001 4.027B-06 0.0000 8.834E-06 0.0000
Bu-186 5.200E-0) 0.0026 2.381E-06 0.0000 0.000E+00 0.0000 1.247B-05 0.0000 2.216E-05 0.0000 3.S04E-07 0.0000 7.691E-07 0.0000
0.000KE+00 0.0000 4.915E-08 0.0000 0.000E+00 0.0000 6.4088-07 0.0000 2.606E-05 0.0000 6.449E-07 0.0000 9.692E-08 0.0000
Gd-152 0.000E«00 0.0000 5.654E-02 0.0280 0.000E+00 0.0000 $.334E-03 0.0026 9.512E-03 0.0047 ‘l.d’SI-OC 0.0001 3.274E-04 0.0002
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000
8.0748-04 0.0004 9.040E-05 0.0000 0.000E+00 0.0000 1.7748-01 0.0878 7.861E-02 0.0389 2.603E-02 0.0129 9.227E-0% 0.0000

SREE000 SA0AAA0AE BA2000 BAMEAANA AMR2AE  BBRAAAAAE HRRARE MRRMMMSAS GREBAE  ALOALLRLA 220840 BOJALLRR4 BRA0L  bobeLARAR Badaee
1.5208+00 0.7558 5.671E-02 0 0281 0.000E+00 0.0000 2.1338-01 0.1085 1.687E-01 0.0835 $.426B-02 0.0268 S.400E-04 0.0003

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
Ae mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk Alil Pathways*
SAAMASARAAASAASS MAMMASAAAAASAAAA AAMAAASAMASASAAA AAMAASAAAASAAAAS AAAASAAASAAAAAZA AMAAAASAA8A5MAES sAAAAsAMAAsAAMA
Muclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract.
ASAAAAA ASGAAAASS AAAAAA AAAAAAASS AASAAA AAAAAAAAS ASAAAS AALAAAAAA SAASAS AAAMAAASA AAASAA AANAAAGAS AAASAA  ASAAAAALSE Assdss

0.000E+00 0.0C00 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.S4SE-0L ..2249
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0900 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.154E-02 0.0206
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 3.979E-01 0.1969
0.000E+00 0.0000 0.000E+00 ©.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000§+00 0.0000 0,000E+00 0.0000 4.181E-01 0.2069
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000.000.0.0000 6.000‘:00 0.0000 0.000E+00 0.0000 3.488E-01 0.1726
0.000B+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 §.318E-03 0.0026
0.000E+00 0.0000 0.000E+00 0.0000 0.CO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 2.829E-0% 0.0000
0.000E+00 0.0000 0.0008+00 0.0000 0,000E+00 0.0000 0.000E+00 ©0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.1868-02 0.02%6
0.0008+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000B+00 0.0000
0.000E+00 0.G000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 2.831E-01 0.1400

GRAGRA008 BABRAE  MAARARRAL B22228 BLARANALE bedal SRAREAA0 A2000 CAMIAARAL A0A0E BALLERALE LBRMAL BRAAMRMAE dbabER
al  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 32.021E+00 1.0000

Sum of all water ndependent and dependent pathways .
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Total Dose Contributions TDOSE(i.p.t) for Individual Radionuclides (i) and

Total Dose Contributions TDOSE(i,p.t) for Individual Radicnuclides (i) and

Ground
Radio- A44AAAASAAAAAAAS
Nuclide mrem/yr fract.
AAASAAA ASBAAAAAS AdssAax
Co-60 2.771E-02 0.0544
Ce-134 3 .726E-05 0.0001
Cs-137 1.620E-01 0.3182
Bu-152 1.28568-01 0.2467
Bu-154 6.131E-02 0.1208
Bu-155 2. 862E-04 0.0006
Fe-55 0.000EB+00 0.0000
Gd-152 0.C00E«00 0,0000
H-3 0.000B+00 0.0000
8r-%0 6.150B-08 0.0001
BALARRE ARARANALE ABAMAA
Toetal 3.769E-01 0.7406
Water

Radio- AMdd&sddAddansas
Nuclide mrem/yr fract,
AAAAAAS AMAMASAAL AdsaAs
Co-60 0.000E+00 0.0000
Cs-134 0.000E+00 0.0000
C8-137 0.000E«00 0.0000
Bu-152 0,000B+00 2.0000
Bu-154 0.000E+00 0.0000
Bu-155 0.000E«00 0.0000
Fe-55 0.000E+00 0.0000
Gd-152 0.000B+00 0.0000
H-3 0.0008+00 0.0000
8r-9%0 0.000E+00 0,0000
L L T Y R Y Y YYY)
Total 0.000E+00 0.0000
*Sum of all water

3 ATTACHMENT 1
FSV RESRAD MODEL

As mrem/yr and Fraction of Total Dose At t « 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

d84448444404440
mrem/yr fract,
AAAAAALAA Adaaas
8.125E-07 0.0000
J.704E-10 0.0000
3.058E-06 0,0000
8.313E-06 0.06000
4.019E-06 0.0000
1.120E-07 0.0000
2.332E-10 9.0000
4.3S0E-02 0.0855
0.000E+00 0.0000
6.110E-06 0,.0000
Se8848808 Sd40:
4.382E-02 0.0855

Rador:

LLLEYEEFEFFEYTYY]
mrem/yr fract.
SAA444404 aA44sA4
0.000B+«00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+»00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
BBaALEA0E Abdaas

0.000E+00 0.0000

Plant

AAAAsAAAAsASA444
mrem/yr fract,
A48844444 sasds4
4.457B-04 0.0009
1.300B-06 0.0000
1.075€-02 0.0211
3.465E-U5 0.0001
2.285E-08 0.0000
$.863E-07 0.0000
3.040E-09 0.0000
4.104E-03 0.0981
0.000E+00 0.0000
1.201E-02 0.0236
Babaea008 dpblee
2.7378-02 0.0538

Meat
A8d44444848444444
mrem/yr fract.
444444444 AdAsaa
.61SE-04 0,0013
.873E-06 0.0000
L2B1E-02 0.0645
.170E-0% 0.0001
.067E-08 0.0001
.042E-06 0.0000
+474E-07 0.0000
.318E-03 0.0144
.Q00E+00 0.0000
.320B-03 0.0108
LTI T T YY)
4.621E-02 0,0908

M O N - e W oW oo

As mrem/yr and Fraction of Total Dose At ¢ = 1.000E+01 years

Fisnh
A44AMAALAANAAAAL
mrem/yr fract.
A44444444 s4asssa
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000EB+00 0.0000
LTI YT Y Y Yy Yy

0.000E+00 0.0000

independent and dependent

Water Dependent Pathways

Radon
A84ALAALALa840044
mrem/yr fract
AAS444448 ssadsa
0.000E+00 0.0C00
0.000E+00 0.0000
0.000E+00 0,0000
0.000B+00 0.0000
0.000E«00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000EB+00 0.0000
0.000E+00 0.0000
LI I R Y Y Y Yy
0.000B+00 0.0000

pathways

Plant
Aa. 348484445484
mrem/yr fract.
S4AA44444 4d4b644s
.000E+00 0,0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000B+00.0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E«00 0.0000
.000B+00 0.0000
GA4280004 apiase
0.000E+00 0.0000

2 0O 0o 0o o 0o 0 © O O
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Meat
AdAdAsAAsAs404488
mrem/yr fract.
444444444 Asaass
0.000B+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 90.0000
0.000B+00 0.0000
0.0C0E+00 0,0000
0.000E+00 0.0000
684282840 ddasee
0.000E+00 0.0000

Pathways (p)
Milk
Adddddaaa458848
mrem/yr fract.
4444448444 sasd48
9.27SE-05 0.0002
1.520E-06 0.0000
1.264E-02 0.0248
9.713E-07 0.0000
6.411E-07 0.0000
1.648E-08 0.0000
3.060E-09 0.0000
1.149E-04 0.0002
0.000E+00 0.0000
1.762R-03 0.0038
G2208084808 dbdeae
1.461E-02 0.0287

Pathways (p)
Milk
AAAAsa8484844844
mrem/yr fract.
AAAAA8484 aassas
0.000E+00 0.0000
0.000B+00 0.0000
0.000B+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
0.00CE+00 ©0.0000
BBA220004 RRbo4E
0.000E+00 0.0000

Soil

A8854444484444808
mrem/yr fract.
244444444 ss484s
8.722E-07 0.0000
5.124E-09 0.0000
4.1809E-08 0.0001
2.130E-06 0.0020
1.406E-06 0.0000
3.617E-08 0.0000
4.598E-10 0.0000
2.519E-04 0.0008
0.000E+00 0,0000
6.245E-06 0.0000
CaBRE0888 dbddee
J.045E-04 0.0006

All Pathways*
AM444488448488448
mrem/yr fract.
S44AAA4AS s4Assa
2.891B-03 0.0568
4.396E-.5 0.0001
2.182E-01 0.4287
1.257E-01 0.2469
6.138E-02 0.1206
2.879B-04 0.0006
1.342E-07 0.0000
$.529E-02 0.1086
0.CO0B+00 0.0000
1.916E-02 0.0377
ARERER804 Laddes

§.090B-01 1.0000



Radio-
Nuclide
A444448
Co-60
Co-134
Ce-1127
Bu-182
Bu-154
Bu-158%
FPe-55%
Gd-182
H-3
8r-950
LLLITT Y]
Total

Radio-
Nuclide
LIEYEYY)
Co-60
Ce-134
Ce-137
Bu-152
Bu-184
Bu-15§
Fe-5§5
G4-182
H-3
Sr-3%0

Total

4082048 Sbd0ds00e

Ground
LT PYPFPYVYYYY
mrem/yr fract.
448444444 AAdsaa
1.733E-03 0.0082
3.929E-08 0.0000
8.956E-02 0.4278
31.699E-02 0.1767
1.088E-02 0.0850%
1.5368-08 0.0001
0.000E+00 0.0000
0.000E+00 0.0000
0.000E«00 0.0000
4 .616E-06 0.0000
LT I LR Y T Y YY)
1.289E-01 0.6634
Water

LYY YYYYYYYY
mrem/yr fract.
AAAAAALAA AMdd44
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0,0000
0.CO0E+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
LI Y

0.000B+00 0.0000

*Sum of all water

Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

ATTACHMENT 1

FSV RESRAD MODEL

As mrem/yr and Fraction of Total Dose At t = 5.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

A48444484444484a

mrem/yr fract.
A448444544 Adsaaa
4.586E-08 0.0000
3.488E-11 0.0000
1.509E-06 0.0000
2.198E-06 0.0000
7.460E-07 0.0000
$.119E-0" 0.0000
1.076E-12 0.0000
3.254E-02 0.15%4
0.CO0E+00 0.0000
4.026E-07 0.0000
LLLLTTT LYY Y Y Y
3.254E-02 0.1554

Radon

A&SAsAssAAAAL4AL
mrem/yr fract.
AAAAAL444 Aas4ass
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E«00 0.0000
0.000E+~00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
LTI ET Y Yy Y
0.000E+00 0.0000

Plant

A4444444484044844

mrem/yr fract.
484044444 adasas
<.515E-08 0.0001
1.225B-09 0.0000
$.303R-03 0.0253
9.160B-06 2.0C00
3.5378-06 0.0000
2.680R-08 0.0000
1.402B-11 0.0000
1.070E-03 0.0147
0.C00B+00 0.0000
7.901E-04 0.0038
LI I A Y Y Y YY)

9.201E-03 0.0440

Meat

AAAs44aa44484440
mrem/yr fract.
ASA444444 AdAsas
3.733E-0% 0.0002
3.6498-09 0.0000
1.618B-02 0.0773
1.631E-05 0.0001
6.295E-06 0.0000
4.763E-08 0.0000
§.877€-10 0.0000
$.474E-03 0.0261
0.000E+00 0.0000
3.S01E-04 0.0017
Ledirbade Addede
2.207E-02 0.1054

As mrem/yr and Fraction of Total Dose At t = 5.000E+01 years

Fish
4444484440448 444
'-ron/yr frace.
845444445 sas4a4a
0.000E+00 0.0000
0.0C0E«00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000B«00 0.0000
0.000E+00 0.0000
0.0008B+00 0.0000
LTI T A Y Yy Y Yy
0.000E+~00

Water Dependent Pathways

Radon
A4444448448484444
mrem/yx
4444454448

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0008+00
0.
0
0
0
0

000KE+00

.000E~00
.000E+00
.000E+00
.000E+00

LI LT YY)
0.0000 0.000E+00 0.0000

independent and dependent pathws, s

fract,
dddaas

0.0000
0.0000
0.0000
0.co000
0.
0
0
0
0
0

0000

.0000
.0000
.0000
.0000
. 0000

LLI11Y)

Plant
£84444484a84444a
mrem/yr fract.
AAA4AA444 d4sass

OCOE+00

-000E+00
.Q00E+00N
.Q00E+00
.000E+00

LI 1Y)

0.
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Q00E+00

0.000E+00 0.
0.000E+00 0.
0.000E+00 0.
0.000E+00 0.
0.0008+00.0.
0.
0
0
0
0

0000
0000
0000
0000
0000

0.0000
0.0000
0.
0
0

0000

.0000
.0000

LI

0.

0000

Meat
d484448484a444448
mrem/yr fract.
AAAA44444 sdAdsn
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.008E«00 0.0000
0.000E+00 0.0000
0.000E+«00 0.0000
0.000E«00 0.0000
0.000B+00 0.0000
0.000E«00 0.0000
LLLIIITIT R Y YT YYY
0.000E+00 0.0000

O ® 9w W e e on

Pathways (p

Milk
£4448444848444448
fract.

mrem/yr

444448448

.235E-06
-431E-09
.234E-03
.568E-07
.924E-08
.833E-10
-411E-11
.594E-08
.000E+00
1.

1598-04

ddddbddee

Pathways (p)

442E-023

Milk

a4a44a4

.0000
.0000
.0298
.0000
.0000
.0000
.0000
0.
0.
0.

0004
0000
0006

sdeddde

0.

ARAAA4aA44448444
mrem/yr
YEYYVVEYY

©C ©O 0o o o o©o

.000B+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
0.
0.
0.
0.

000E+00
Q00E+00
000E+00
000B+00

LLII2 I YY)
0.000E+00 0.0000

frace.
FYEYYEY

0.0000
0.0000
0.0000
0.
0
0
0

0000

.0000
.0000
.0000
0.
0.
0.

ocoo
0000
0000

Soil
48444444448 44444
mrem/yr fract
A88444444 adsaaa
4.923E-08 0.0000
4.8278-12 0.0000
2.067E-05 0.0001
$.632B-07 0.0000
2.1778-07 0.0000
1.683E-09 0.00C0
2.121E-12 0.0000
1.884E-04 0.0009
0.000E+«00 0.0000
4.1C098-07 0.0000
QbRLER040 24adée

2.103E-04 0.0010

All Pathways*

4444048444444444
mrem/yr fracc.
ABAAAASAS d4sdaa
1.8018-03 0.0086
4.560E-.8 0.0000
1.173E-01 0.5603
3,702E-02 0.17¢68
1.059B-02 0.0506
1.5448-05 0.0001
6.191E-10 0.0000
4.135B-02 0.1978
0.000B+00 0.0000
1.262B-03 0.0060
boRAR2824 A8LES
2.093E-01 1,0000



Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides

Total Dose Contributicns TDOSE (4,p,t) for Individual Radionuclides (i) and

-~ ‘
Ground
Radio- S444AAAA&SA84444
Nuclide mrem/yr fract.
AAAAAAS AMMAAAAAA AM4As4
Co-60 1.410E-06 0.0000
Co-134 1.182E-15 0.0000
Ca-137 1.696E-02 0.4457
Bu-152 1.459E-03 0.0383
RBu-154 1.102E-04 0.0029
Bu-185 9.086E-09 0.C000
Fe-5% 0.000B+00 0.0000
Gd-152 0.0008+00 0.0000
H-3 0.000B«00 0.0000
Sr-90 6.008E-09 G.0000
GALEAE4 LEARSALAL bbbAIe
Total 1.883E-02 0.4870
Water
Radio- SAAA48AAAAASA444
Muclide mrem/yr fract.
AAAAAAA AAAMAAASA aadsss
Co-60 0.000B+00 0.0000
Ce-134 0.000B+00 ¢.0000
Cs-137 0.000B+00 0.0000
Bu-152 0.000E+00 0.0000
Bu-154 0.0008+00 0.0000
Bu-158 0.000B+00 0.0000
FPe-55 0.000E«00 0.0000
Gd-152 0.000B+00 0.0000
H-3 0.000E«00 0.0000
Sr-9%0 0.000E+00 0.0000
ABBRALE 22252204 ddbAMA
Total 0.000R+00 0.0000

*Sum of all water

-

ATTACHMENT 1

FSV RESRAD MODEL

(1)

As mrem/yr and Fraction of Total Dose At t = 1 000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

AdAaAAsALALALAAL
mrem/yr fract.
AAAAAAAAS Adasaa
2.737E-11 0.0000
7.492E-21 0.0000
2,034E-07 0.0000
6.231E-08 0,0000
5.546E-09 0.0000
1.804E-12 00,0000
1.226E-18 0.0000
1.242E-02 0.3263
0.000E+00 0.0000
3.526E-10 0.0000
LTI T YT YY)
1.242E-02 0.3263

Radon
AASAddAdddaaaaas
mrem/yr fract
A44444462 sa44as
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
LTI LI PY Yy Yy
0.000E+00 0.0000

Plant

444448448484 4444
mrem/yr fract.
A8AAM8A44 Adaass
1.5018-08 0.0000
2.630E-17 0.0000
7.149E-04 0.0188
2.597E-07 0.0000
2.630E-08 0.0000
9.4478-12 0.0000
1.598E-17 0.0000
1.172E-03 0.0308
0.000EB+00 0.C000
6.221E-07 0.6000
BEALEREEE Abddae
1.887E-03 0.0496

Meat

Adiddssaaandsaaa
mrem/yr fract.
484444444 ssdaaa
2.228E-08 0.0000
7.836E-17 0.0000
2.182E-03 0.0573
4.624E-07 0.0000
4.630E-08 0.0000
1.679E-11 0.0000
6.699E-16 0.0000
2.089E-03 0.08549
0.000E+00 0.0000
3.066E-07 0.0000
LTI Y Y Y Y Y
4.272E-03 0.1122

As mrem/yr and Fraction of Total Dose At ¢ « 1.000E+02 years

Pish
LLITEYVYVYREVTY]
mrem/yr fract.
A8AS44048 AMAsAA
0.000R+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000E«00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0008+00 0.0000
0.000B+00 0.0000
0.0008B+00 0.0000
0.000E+00 0.0000
B30840034 sddase
0.000B+00 0.0000

Water Dependent Pathways

Radon
A844880480484448
mrem/yr fractc.
844444444 444842
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
C.000E+00 0.0000
0.000EB+00 0.0000
0.00CE+00 0.0000
0.000EB+00 0.0000
0.000E+00 0.0000
LTI Y R Y YYYYY

0.000E+00 0.0000

independent and dependent pathways .

Plant
A844444504484a48
mrem/yr fract.
444444448 d4asas
0.000E+00 0.0000
0.C00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00"0. 0000
0.000E+00 0.0000
0.000E+00 0.,0000
0.000E+00 0,0000
0.000E+00 0.0000
0.0008+00 0
ddbddasee
0.000E+00

.0000
(L1 ]
¢ 0000
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Maat
Afd4assdaaa44a48
mrem/yr fract.
444444444 s44444
0.000B+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0C0E+00 0.0000
0.000E%00 0.0000
0.000E+00 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
(R LTI A YTy YY)

0 000E+00 0.0000

and

Pathways (p)

Milk
d4a444444548a440
mrem/yr
444484448

3.128E-09 0
3.074B-17 0
8.404E-04 0.0221
7.280E-09 0.0000
7.378E-10 0.0000
2 0
1 0
3 0
0 0
0

fract.
444444
.0000
. 0000

-655E-13 0.0000
.609E-17 0.0000
.280E-05 0.0009
.000E+00 0.0000
1.0158-07 0.0000
Shbdbebes dode
8.723E-04 0.0229

Pathways (p)

Milk
AddAsA4808440440
mrem/yr fract.
FYTETY)
. 0000
. 0000
.0000

.000B+00 ©
0
0
0.0000
0
0
9

0

0.000B+00
0.000E+00
0.000E+00
0.000E+00 0.0000
0 L0000
0 .0000
0
0
0

2000

.000E+00
.000E+00
-00CE+00 o
.000E+00 0.0000
.000E+00 0.0000
L1121
0.0000

LLIIIITT 2]
0.000E+00

Soil

44484844844444548
mrem/yr frace.
A844A4444 Addaas
2.938E-11 0.0000
1.037E-19 0.0000
2.786E-06 0.0001
1.597" 8 0.0000
1.6196-09 0.0000
$.8278-13 0.0000
2.417B-18 0.0000
7.190E-05 0.0019
0.0N0E+00 0.0000
3.599E-10 0.0000
G2déddaep dpdsse
T.471E-08 0.0020

All Pathways*
4844444444048448
arem/yr fract.
A44444444 2sdsas
1.451E-06 0.0000
1.317E-18 0.0000
2.070B-02 0 5440
1.459E-03 0.03%3
1.103E-04 0.002%
9.085E-09 0.0000
7.086E-16 0.0000
1.578E-02 0.4147
0.000E+00 0.0000
1.107R-06 0.0000
BALRAARAE Rbndie
3.806E-02 1.0000



Radio-
Nuclide

Co-60
Ce-134
Cs-1137
Bu-152
Bu-154
Bu-158
Fe-55
Gd-152
H-3
$r-%0

Total

*Sum of

Total Dose Contributions TDOSE(i,p,.t) for Individual Radionuclides (i) and

Total Dose Contributions TDOSE(i,p,.t) for Individual Radionuclides (i) and

ATTACHMENT 1
FSV RESRAD MODEL

As mrem/yr and Fraction of Total Dose At t « 1.000E+03 years

Water Independent Par -

Radon

4844448440484444
mrem/yr fract.
ASAAAAAAA Asdsas
0.000E«00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+«00 0.0000
0.000E+00 0.0000
0.000E«00 0.0000
0.CO0E+00 0.0000
0.000E+00 0.0000
S844448400 Rabde
0.000E+00 0.0000

Plant
dA844AdA48484040
frace.

mrem/yr

A45844448

0
0
0
9
0.
0
2
0
9
0

.C00E+00
.D00E+00
.000B+00
.000E+00
000E+00
.000E+00
.000E+00
.000E+00
.000E+00
00«00

LLLIIIT YY)

.000E+00

448444

0.0000
0.0000
0.0000
0.0000
0.
0
]
0
o

0000

.0000
.0000
.0000
.0000
0.

0000

ddbede

0.

0000

ys (Inhalation excludes radon)

Meat
AAdAdAddAsadaaas
mrem/yr fract.
A44448444 ss44aa
0.00CE+00 0.0000
0.000E+00 0.0000
0.000E+00 ©0,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E«00 0.0000
0.000E+00 0.0000
0.000E+C0 0.0000
S84004444 AhbAGE
0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t « 1.000E+03 years

Ground Inhalation
AAKAAAAAAAAAAAAN sAMAAASAASASSAAS
mrem/yr fract. mrem/yr fract.
ARAAAASAL AAAAAA  AAAAAALAS ssAdM
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.0008+00 0,0000
0.000E+00 0.0000 0.000B+00 0.0000
0.000E«00 0.0000 0.000E+00 0.0000
0.000E+«00 0.0000 0.000E+00 0,0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 ©.0000 0.000B+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
C.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000B+00 0.0000
AOAREAALE AR0A00 208022088 Abddbe
0.000E«00 0.0000 0.000E+00 ¢.0000
Water Pish

AMAAAMAAMAALAAAS AsAMAAAASAGAAASS
mrem/yr fract. mrem/yr fract.
BAAAMAAAA 280444 AMAASAALS AMMAsA
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000B+00 0.0000
0.000E+00 0.0000 0.000E+00 0.2000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000B+00 ©.0000
0.000E+00 0.0000 0.000R+00 0.0000
0.000B+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000B+00 0.0000
0.000E+00 0.0000 0.0008+00 90,0000
SROLANEAE AR080A  ALLBMALAE 2bb2Me
0.C00E+00 0.0000 0.000B+00 0,0000
all water

Water Dependent Pathways

Radon

A444448848480844a
mrem/yr fracc.
444444424 sMAdsa
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+«00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000B+00 0.0000
C.000E+00 0.0000
0.00CB+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
LLITITII IR YT YY)
0.000E+00

independent and dependent pathways.

Plant
AfAd4AAdaAaA8444
mrem/yr fract.
444444448 444444
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00CE+00 0.0000
U.000B+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
C.000E+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
S88880008 spdope

0.0000 0.000B+00 0,0000
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Meat
AMSAsAsdsAAAAAAA
mrem/yr fract.
AAASAASAA Addaas
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E%00 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
ARE4AERLA AlaaR
0.000E+00 0.0000

Pathways |

Jdilk

AAAAAAAsAa88484

mrem/yr

|

.000E+00
.Q00R+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E«00
.Q00E+00
.000E+00
. 0008400
dbéddédde
0.000E+00

© © 0 0o o ©O © ©C © ©

Pataways |

mrem/yr
A44445444
0.000E+00
.000E+00
.000E+00
.000E+00
.Q00E+00
.Q00E+00
.000E+00
.000B+00
.000E+00
.000B+00
Addbbdece
0.000E:00

© ©O O 9 ©o © ©0 © O

fract.
444444
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

0.0000
dobdie
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

i

0.0000

Soil
[YYEPFPFYFYFEFYY
mrem/yr fract.
A44AAA4A4 44444
0.000E«00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000B+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000
0.000B+00 0.0000
00828428 c84444

0.000E+00 0.0000

e ©O ©o © © @ o

.D00B+00
.D00E+00
.000E+00
.QCCE+00
.CO0E+00
.000B+00
.000E+00
0.
.000E+00
.000E+00

O0CE+00

Sbdébdide
0.000E+00



. : ‘ ATTACHMENT 1
FSV RESRAD MODEL

Dose/Source Ratics Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(j,t) (mrem/yr)/(pCi/g)

(1) (3) Fraction te 0.000B+00 1.000E+0C §.000B+00 1.000B+01 3.000B+01 §.000E+01 1.000E+02 1.000E«03
SAAAALS ARAAAAA AdAdadssa uuuauumuuuuumuuumuumumuuummmmuuu
Co-60 Co-60 1.000B«00 1.7928+00 1.562E+00 9.027E-01 4.5458-01 2.891E-02 1.801E-03 1.451E-06 0.000E+00
Ce-134 Co-134 1.000E+00 1.270B+00 9.025E-01 2,.290B-01 4.154B-02 4.396B-05 4 .560E-08 1.317E-18 0.000B«00

C8-137 Cs-137 1.000B+00 5.345E-01 5.191E-01 4.614B-01 3.979E-01 2.182F-01 1.173B-01 2.070E-02 0.000E+00

Bu-152 Bu-1852 7.208E-01 §.466E-01 5.151B-01 4.060E-01

L

+014E-01 9.0598-02 2.668E-02 1.052B-03 0.000E+00
Bu-152 Bu-182 2.7928-01 2.117E-01 1.995E-01 1.573E-01 1.1678-01 3.509E-02 1.034E-02 4.075E-04 0.000E+00
Bu-182 Gd-152 2.792R-01 0.000E+00 1.417E-16 6.044B-16 1.008B-15 1.505E-15 1.319E-15 5.409E-16 0.000E+00
Bu-152 &DSR(4) 2.1178-01 1.9958-01 1.573E-01 1.1678-01 3.509E-02 1.034E-02 4.075E-04 0.000E+00
Eu-154 Bu-154 1.000B«00 §.269E-01 7.586E-01 4 .372E-01 3.488E-01 6.138E-02 1.059E-02 1.103B-04 0.000E+00
Bu-158 Bu-158 1.000E+00 2.200E-02 1.971E-02 1.101E-02 5.3188-03 2.879E-04 1.544E-05 9.085E-09 0.000E+00
Fe-55 Pe-585 1.000E+00 4.074E-04 3.121E-04 1.074E-04 2.829E-05 1.342E-07 6.191E-10 7,0S6E-16 0.000E+00
Gd-152 Gd-152 1.000B+00 8.127E-02 8.029E-02 7.646E-02 7.186E-02 S.529E-02 4.135E-02 1.578E-02 0.0008+00
H-3 -3 1.000E+00 1.096E-02 3.374E-03 5.339E-13 0.0008+ “00E+00 0.000B+00 0.000E+00 0.000E+00
Sr-90 Sr-%0  1.000B+00 1.0798+00 9.441E-01 $.530E-01 2.831E-01 1.916E-02 1.262B-03 1.107B-06 0.000F 00
BOL8008 2020000 BoRRAANLY COBLR8000 BRBRALLAE 2 '0083004 MbbbbGME SRAAREAE BRAILANE BB22228MF 1 etu Ml

Branch Fraction is the cumulative facter for the j'th principal radionuclide daughter: CUMBRF (J) = BRF(1)'®=®(2)* . BRF(§).
The DSR includes contributions from associated (half-life 4 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G(i.t) in pCi/g
Basic Radiation Dose Limit « 10 mrem/yr

Nuclide
(1} te 0.C00E+00 1.000E«00 5.000E+00 1,000B+01 3.0008+01 ° S.000E+01 1.000E+02 1.000E+03
A484444 SAAMAAALE  AAMAAASAA  AMAAMARAA  AASAAASAS  AS8sAssds A84448448  AMAMASAAS  sAdadsads

Co-60 $.582E+00 6.401E+00 1.208B+01 2.2008+01 3. 4598402  5.554E+03 6 .893E+06 *1.131E+18
Ca-134 7.8728+00  1.1008401 4.351E+01 2.407B+02 2.275E+05  2.193B+08 *1.294E+15 *1.294EB+15
Cs-137 1.8718+01  1.927B+01  2.167B+01  2.513B+01 4.583E+01  9.525E+01 ¢.830E+02 *8.701E+13
Bu-182 1.319E+01 1.3998+01 1.775B+01  2.392E+01 7.957B+01  2.701E+02  6.852E+03 *1.765E+14
Bu-15¢ 1.2098+01 1.318B+01  1.861B+01 2.867E+01 1.629E+02 9.443E+02  9.068E+04 *2.639E+14
Bu-15% 4.388E«02 5.072E+02 9.080E+02 1.800B+03 3. 4TIB+04  6.477E408  1.101E+09 *4.651E+14
Fe-5§ 2 .455E+04 3.304E+04 9 310E+04 3.53SE+08 T.451B+07  1.615E+10 *2.409E+1§ *2.409B.15
Gd-152 "2.178B+01 *2.17BE+01 *2.178E<01 *2.178E+01 *2.570E+01 *2.178E+01 *2.178E+01 *2.178E+01
H-3 9.124E+02  2.964E+03  1.873E+13 %9 S94E+15 *9.594E+15 %9 . S94E+15 *9.594E15 *9 . 594E+18
Sr-90 9.267E+00 1.059B+01 1.808E«01  3.533E+01 §.218E+02 7.927E+0)  9.034E+06 *1.365E+14

LY SRARAARE  BRARRRLAL  BA2REENAL  dbasall SLABAEERE  BAARRRAME  M0RREAEASL  BRbaBRARE
*At specific activity limit
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ALLACHMENT |
FSV RESRAD MODEL

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr) / (pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
At tmin « time of minimum single radionuclide soil guideline
and at tmax - time of maximum total dose = 0.000B+00 years

Nuclide 1Initial tmin DSR(1i,tmin) G(i,tmin) DSR(i,tmax) G(i,cmax)
(1) pCi/g (years) (pCi/g) (pCi/g)
BAAASAS ANAAAMAAA AAASAAAAMAAAAAAA  AMMAMAAGS 884444444 484444848 80444444
Co-60 1.000E+00 0.000E+00 1.792B+00 5.582B+00 1.792B+00 5.582E+00
Cs-134 1.000E«00 0.000E+00 1.270B+00 7.872E+00 1,270E+00 7.872B+00
Ce-137 1.000E+00 0.000E+00 5.3458-01 1.871E+01 5.348B-01 1.8718+01
Bu-152 1.000B+00 0.000B+00 7.584EB-01 1.319E+01 7.584E-01 1.319E+01
Bu-154 1.000E+00 0.0008+00 8.2698-01 1.309E401 8.2698-01 1.209E+01
Bu-155 1.000B+«00 0.000B+00 2.200E-02 4 .38SE+02 2.200E-02 4. 385E+02
Pe-58 1.00CEB+00 0.000E+00 4.074E-04 2. 455E+04 4.074E-04 2.455E+04
Gd-152 1.0008+00 ‘OAOOOI'OO ) 8.1278-02 *2.178E+01 8.127R-02 *2.1788+01
H-3 1.000E+00 0.000E+00 1.0968B-02 9.124E+02 1.096B-02 9.134E+02
Sr-90 1.000B+00 0.000E+00 1.0798B+00 9.267B+00 1.079E+00 9.267E+00
SROAHAE AR0B0AME  BALALALAAMEALALE  B0RBARANG CE880080 424084080 Sb0RRIRGR

*At specific activity limit




Muclide Parent  BRF(4)

(3

$%)

4444448 A0ASMAA S4ddddsaa

Co-60

Co-134

Ce-137

Bu-182

Bu-152

Bu-152

Gd-152

Gd-152

Gd-182

Bu-154

Bu-15§

Pe-55

H-3

§r-99

Co-60

Co-134

Cs-137

Bu-152
Bu-152

1.000E+00

1.000E+00

1.000E+00

7.208E-01

2.7928-01

BDOBE (3) :

Bu-182 2.792E-01

Gd-182

1.000E+00

BDOSE (§) :

Bu-154

Bu-158

Sr-9%0

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

BRALEER SLAMEL EEbRRLME
BRF (1) is the branch fraction of the parent nuclide.

ALIACHMENT 1
FSV RESRAD MODEL

individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

te 0.000E+00
AdAMdAdAs
1.792E+00

1.270E+00

§.345E-01

5 .466E-01

2.117E-01
7.584E-01

-

0.000E+00

8.1278-02

8.127B-02

8.269E-01

2.280B-02

4. 074E-04

1.096E-02

1.079E+00
dbb008482

1.C00B+00 5.000E+00
A&dddaaas

Adddasdaa
1.562E+00

9.028E-01

§.191E-01

§.1818-01

1.995E-01

7.146E-01

1.417E-16

§.029E-02

8.029E-02

7.586E-01

1.971E-02

3.121E-04

3.3748-03

3.

G278-01

.2908E-01
.614E-01
.060E-01
.$73E-01
.633E-01
.O44E-16
.646E-02

.646E-02

.3728-01

101E-02

LO74E-04

.3398-13

9 .441E-01 5.530E-01
SRBA22888 MALRLARLS

21 of 22

DOSE(j.t), mrem/yr

1.000B+01

444444448

4 .545E-01

4.154E-02

3.979E-01

3.014E-01

1.1678-01

4..518-01

1.008E-12

7.186E-02

7.186E-02

3.488E-01

§.318E-03

2.B29E-05

0.000E+00

2.831E-01
(IITI YT Y]

3.000E+01

484444448

2.891E-02

4.396E-0%

2.182E-01

9.059E-02

31.50%8-02

1.2576-01

1.508E-15

5.529E-02 4

5.529E-02

6.138E-02

2.879E-04

1.342E-07

0.000E+00

1.9168-02
dehdddiae

$.000B+01

ELEYTRELE]

1.801E-03

4 .560E-08

1.173E-02

2.6688-02

1.034B-02

3.702E-02

1.319E-158

4.135E-02

1.089E-02

1.544E-08

6.191E-10

0.000E+00

1.262E-03
debddidie

1.000E+02 1.000B+03
4444444448

1.

: 9

451E-06

I17E-15

.070B-02

1.052E-03

.075E-04

1.459E-03

5.409E-16

.135E-02 1

,

- 3

.$78E-02 0
.S78E-02

LA03E-04

.08SE-09

056E-16

.000E+00

107E-06

LIIIILY 1]

ddads4448
0.000E+00

0.000E+00

0.000E«00C

0.C00EB+00

0.000B+00

0.000E+00

0.000E+00

.000E+00

0.0008B+00

0.000E+00

0.000E+00

0.000B+00

0.CO00E+00

G.000B+00
seddbobee



Nuclide Parent BRF(4)

(3)

(1)

ATTACHMENT 1
FSV RESRAD MODEL

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

te 0.000E+00

AAAASAS ASAAAAL AAdAAsAM

Co-60

Co-134

Ca-137

Bu-182

Bu-182

Bu-152

Gd-183

Gd- 182

Ga-182

Bu-154

Bu-158

Fe-58

Sr-%0

Co-60

Cr-134
Ce-137
Bu-182
Bu-182
88(4):
Bu-182
Gd-182
88(3):
Bu-154
Bu-18§
FPe-58

H-2

$r-90

1.000E+00

1.000E+00

1.000E+00

7.208E 01

2.7%2i-01

4.792E-01

1.000E«00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

SREGBEL AEARLML LbbéRMMED
BRF (1) is the branch fraction of the parent nuclide.

LITTRTEYY)
1.000E+00

1.000E+00
1.000E+00
7.208E-01
2.792E-01
1.000E+00
0.000E+00
1.00CE+00
1i.000E+00
1.000E+00
1.000E«00

1.V00E+00

1.000E+00

1

.000E+00

LYYTTYYYY]

.741E-01

-123E-01

741E-01

. BO6B-01
.636C-01
.G42E-01

.737E-15
.946E-01

946E-01

-193E-01

645E-01

< T12E-0)

-432E-13

1.000E+00 8.808E-02
SR02L44E dlMRREME

803.8),

§.000E+00 1.000E«01
AdddAsaas

-

101E-01

.834E-01
.771E-01
410E-01

2.
.508E-01

095E-01

.679E-18

9.734E-01
9.734E-01

5.

.565E-01

-840E-01

.728E-01

.000E+00

301E-01

LI

[YIYETFYYY

2

4.

2.
LT

.602E-01

.362E-02

.694E-01

.060E-01

.§73E-01

.633B-01

LJ24E- 14

4A74E-01
474E-01

J1CE-01

.342E-01

.440E-02

.000E+00

810E-01

pCi/g

3

00DE+01

d6Aa84444

3.

3.

763E-02

B800E-08

.585E-01

.28BE-01
.989E-02

1.787E-01

2.

.315E-14
.S04E-01
.504E-01

00SE-02

2BSE-02

.118E-04

.DO0E+00

219E-02

LI Y 1

5.000E-01 1.000B+02
A4ALSA448

1

“

3.

.194E-03

.29SE-08

.696E-01

.087E-02 2

.583E-02

.670E-02 3

.435E-14 1

633E-02

.633E-01 §

.487E-02

.O49E-04

.479E-06

.000E+00

752E-03

LI L)

AdAdAaaAs
1.428E-06

1.845E-15
7.269E-02
.3178-03
8.9758-04
.215E-03
.9S7E-14
5.826E-01
.826E-01
2.211E-04
4.965E-07
5.1968-12

0.000E+0v

3.069E-06
LI

1.000E+03
d4sadasas
0.000E+00
0.000E+00
4.119E-12
8.491E-26
3.289E-26
L.178E-25
1.554E-16
4.509E-03
4.509E-03
1.7938-37
0.000E+00
0.000E+00

0.0008+00

0.000E+00
LYY I



