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Final Status Survey Plan

1.0 Purpose

Document the approach, methodology and bases for the establishment of site-specific
Derived Concentration Guideline Levels (DCGL) and to document the actual DCGL(s) and
area factors to be used during the performance of Final Status Survey of the Plum Brook
Reactor Facility (PBRF).

2.0 References

2.1 Title 10, Code of Federal Regulations, Part 20 "Standards for Protection Against
Radiation"

2.2 Draft Regulatory Guide DG-4006, "Demonstrating Compliance with the
Radiological Criteria for License Termination" (NRC 1998a)

2.3 NUREG-1549, "Decision Methods for Dose Assessment to Comply with
Radiological Criteria for License Termination" (NRC 1998b)

2.4 PBRF Decommissioning Plan

2.5 NUREG-1 757 Vol. 2, "Consolidated NMSS Decommissioning Guidance,
Characterization, Survey, and Determination of Radiological Criteria" (NRC 2003)

2.6 NUREG-5512, Vol. 3, "Parameter Analysis" (NRC 1999)

2.7 NUREG/CR-6697, "Development of Probabilistic RESRAD 6.0 and RESRAD-
BUILD 3.0 Computer Codes" (NRC 2000)

2.8 Federal Guidance Report No. 11 (FGR 11), "Limiting Values of Radionuclide
Intake and Air Concentration and Dose Conversion Factors for Inhalation,
Submersion and Ingestion"

2.9 Federal Guidance Report No. 12 (FGR 12), "External Exposure to Radionuclides in
Air, Water and Soil"

2.10 NUREG/CR-6377 (PNL-l 1408), Krupka, KM., and R.J. Seine. 1998. "Effects on
Radionuclide Conecentrations by Cement/Groundwater Interactions in Support of
Performance Assessment of Low-Level Radioactive Waste Disposal Facilities"

2.11 Mattigod, S.V., et. al., 2002. "Radionuclide Desorption and Leaching Tests for
Concrete Cores from Haddam Neck Nuclear Plant Facilities. Final Letter Report,
Battelle, Pacific Northwest Laboratory"

2.12 Fuhrmann, M., Sullivan, T, 1999. "Leaching and Sorption of Radionuclides:
Structural Concrete from Maine Yankee Nuclear Power Station. Final Letter
Report, Brookhaven National Laboratory"

2.13 Clapp, RB., and Homberger, GM., 1978. "Empirical Equations for Some Soil
Hydraulic Properties", Water Resources Research 14:601-604.

2.14 Fetter, C.W., 1988. Applied Hydrology, Merrill Publishing Company, Columbus
OH.

2.15 Freze, R.A. and Cherry, J.A., 1981. Groundwater, Prentice-Hall, Inc. Englewood
Cliffs, NJ.
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2.16 Gray, D.M., 1970. Handbook on the Principles of Hydrology, Water Information
Center, Inc. Port Washington, NY.

2.17 MeWorter, D.B. and Sunada, D.K. 1977. Groundwater Hydrology and Hydraulics,
Water Resources Publication, Fort Collins, CO.

2.18 National Climactic Data Center, NCDC, htto://www.ncdc.noaa.gov/oa/ncdc.html.

2.19 Teledyne Isotopes, 1987. "An Evaluation of the Plum Brook Reactor Facility and
Documentation of Existing Conditions, Volume 3: Physical Characterization of
Radioactive/Contaminated Areas of the PBRF."

2.20 US Arny Corps of Engineers, 2004. '"Iydrogeologic Report Plum Brook Reactor
Facility, Sandusky, OH."

2.21 US Department of Energy, 2001. User's Manual for RESRAD Version 6. Office of
Scientific and Technical Information, Oak Ridge, TN.

3.0 DCGL Approach

Consistent with 10 CFR Part 20, decommissioning means reducing residual radioactivity to
a level that permits termination of the license and release of the site for unrestricted use.
The PBRF license would be terminated after NASA demonstrates that the site meets the
criteria for decommissioning specified in 10 CFR Part 20, Subpart E, "Radiological
Criteria for License Termination." The two radiological criteria for unrestricted use
specified in 10 CFR 20.1402 are: (1) the TEDE from residual radioactivity that is
distinguishable from background radiation must not be greater than 25 mrem/yr to the
Average Member of the Critical Group (AMCG) and (2) residual radioactivity levels must
be ALARA.

According to NUREG-1549, "Decision Methods for Dose Assessment to Comply with
Radiological Criteria for License Termination" (NRC 1998b), a licensee can demonstrate
compliance with the dose criterion either by using a generic screening model or by using
site-specific analyses. As recommended by Draft Regulatory Guide DG-4006,
"Demonstrating Compliance with the Radiological Criteria for License Termination" (NRC
1998a), this attachment presents the methodology and approach used for the development
of site-specific DCGLs. This document also presents the estimated DCGLs for surface
soils, building surfaces, and subsurface structures at the PBRF. The DCGLs will be used
during the final radiation survey to demonstrate compliance with the two unrestricted use
criteria previously specified.

The Decommissioning Plan for the PBRF presents the proposed methodology for
demonstrating that residual contamination levels are ALARA. The methodology follows
the guidance in DG-4006 and involves comparing the costs and benefits of postulated
decommissioning actions. The Decommissioning Plan also presents options for using
DCGLs for specific portions of the PBRF and the timing of the final status survey,
including the identification of the criteria that will be used for selecting DCGLs for specific
portions of the PBRF.. Preliminary ALARA analyses indicate that complying with the
criterion of a TEDE to the AMCG of 25 mrern/yr will be more conservative than the
criterion that residual radioactivity must be ALARA.
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4.0 DCGL Methodology

This section presents the methodology used in the calculation of DCGLs (the level of
residual contamination that would produce a TEDE of 25 mrem/yr to the AMCG).
DCGLs were estimated using existing characterization data. DCGL estimates are based
on the analysis of scenarios that could reasonably be expected to occur if a site is released
for unrestricted use. A scenario is defined as a set of release modes, receptor metabolic
and behavioral characteristics, environmental transport pathways, and exposure modes
that result in dose to an individual or population. The dose analysis performed assumes
the PBRF site is'released for unrestricted use and evaluates the case of members of the
public using the site. In actuality, NASA has no plans to sell this property after license
termination, so realistic receptors would be members of the public located offsite and
NASA employees working onsite after license termination. Thus, unrestricted use of the
PBRF site is conservative and bounds the realistically expected scenario.

NRC has published guidance on methods for dose analysis supporting license termination
under 10 CFR Part 20 (NUREG/CR-5512 [Kennedy and Strenge 1992], DG-4006,
NUREG-1549, and NUREG-1757 Vol. 2, "Consolidated NMSS Decommissioning
Guidance, Characterization, Survey, and Determination of Radiological Criteria" [NRC
2003]). The guidance allows using either generic screening or site-specific dose
assessment in the decision framework. Under the generic screening approach, NRC has
identified pathways, scenarios, models, and model parameter values and has provided
analysis results in the formnof levels of contamination consistent with the 10 CFR Part 20,
Subpart E, dose criteria. The pathways and scenarios constitute the residential farmer
and building reuse scenarios. The NRC generic screening analysis of the residential
farmer scenario is based on the assumption that all contamination has been distributed
into the upper 15 cm (6 in.) of soil. Among the options presented for site-specific
analysis is the use of site-specific parameter values and existing models other than the
generic NRC model. The guidance recommends that the'licensee provide information
supporting use of site-specific data or models other than the generic NRC model.
Because the generic screening model addresses subsurface contamination through'
assumed redistribution to surface soil, it is very conservative for the case of residual
contamination of subsurface structures. To provide a consistent level of analysis for the
contamination of surface soil, building surface, and subsurface structures, a site-specific
analysis approach was used for the PBRF.

The dose model selected for analyzing residual soil contamination, RESRAD Version 6.0
(Yu et al. 2000), has been formally accepted by the NRC for analysis of residential farmer
scenarios. The dose model selected for analyzing residual building surface contamination,
RESRAD-BUILD Version 3.22 (Yu et al. 2000), addresses pathways discussed in NRC
guidance and is widely used by the U.S. Department of Energy (DOE) and the U.S.
Department of Defense when analyzing building reuse scenarios. These two site-specific
models include all pathways and exposure modes included in the NRC generic screening
models. No conditions outside those incorporated in the site-specific models are expected
to occur at the PBRF. The residential farmer scenario presumes that both the residence and
garden are located on contaminated soil. Thus, the site-specific modeling is appropriate for
assessing doses because of contamination of soil and building surfaces.
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The RESRAD Version 6.21 (Yu et al. 2002) model was used to analyze residual subsurface
structure contamination to allow a sensitivity analysis to be conducted for the concrete Kd
values. In this case, concrete Kd is the most sensitive parameter. No conditions outside
those incorporated in the site-specific model are expected to occur at the PBRF, and no
pathways have been eliminated. Thus, the site-specific model is appropriate for assessing
dose because of residual contamination associated with subsurface structures.

Using existing characterization information, site-specific pathway scenarios were used to
calculate DCGLs and to develop estimates of dose over time for the AMCG at the PBRF.
The site-specific DCGLs were developed by considering PBRF soils and hydrology.

5.0 DCGL BASES

5.1 Residual Contamination in Surface Soils

NRC regulatory guidance (DG-4006) recommends analysis of a residential farmer
scenario as the basis for the DCGLs for residual contamination in site-wide
surface soil. In the residential farmer scenario, an individual could contact
residual contamination by establishing a home and garden on contaminated soil or
by using groundwater that comes in contact with the residual contamination. The
primary release modes are partitioning of contaminants from soil into infiltrating
water and resuspension by wind. The environmental transport pathways include
ground water transport; translocation into plants, animals, and fish; and
atmospheric dispersion. Exposure modes include ingestion of water, crops,
-animal products, and fish; direct external exposure from the ground; inhalation of
airborne material; and inadvertent ingestion of soil.. Because radium
contamination is not expected based on historical knowledge or survey
measurements, the radon exposure pathway is not included in the calculation of
DCGLs for residual contamination of surface soils.

NLUREG-l 549 identifies DCGLs (i.e., soil concentrations that would result in a
TEDE of 25 mrem/yr to the AMCG) for a generic, screening-level exposure
scenario. More realistic site-specific DCGLs for the PBRF were developed using
RESRAD Version 6.21, a computer code developed by DOE and commonly used
to estimate residual contamination in soils. The site-specific DCGLs were
calculated based on many variables that characterize the receptors, environmental
pathways, and modes of exposure. The estimates of physical, behavioral, and
metabolic parameter values were developed from either site measurements or
literature review.

In support of the PBRF project and resident farmer DCGL development, available
hydrogeologic information was consolidated in a report by the US Army Corps of
Engineers entitled "Hydrogeological Report Plum Brook Reactor Facility
Sandusky, Ohio". This report summarized available information about the
geologic and hydrogeologic conditions that exist both regionally and within the
PBRF. The following excerpts from the hydrogeologic report were used to
develop site-specific RESRAD inputs as shown in Tables 5-1 through 5-4.
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Note that surface soil dose is insensitive to the hydrogeological parameters but

site specific values are provided for completeness.

Bedrock that subcrops at the PBRF consists of Devonian Delaware

Limestone and the overlying Devonian Plum Brook Shale Member of

the Olentangy Shale. The majority of the site is underlain by

Olentangy Shale, with the subcrop ofDelaware Limestone limited to

the northern and southeastern portion of the PBRF. Underlying the

Delaware Limestone is a thick section ofpredominantly carbonate

bedrock consisting of the Columbus Limestone and the Detroit River

Formation.

The bedrock surface at the PBSgenerally slopes toward the north,

although the PBS is located in an area where an apparent bowl-

shapedfeature is present. In-filling of the bedrock depression has

resulted in a similar thickening of unconsolidated deposits at the

PBRF.

Unconsolidated deposits consist mostly of glacial till that occurs as a

thin veneer over the bedrock surface. The thickness of these materials

at the PBRF is typically about 25ft. Native surficial deposits at the

PBRF have been extensively disturbed. Boring logs for the PBRF test

borings and monitoring wells show that the unconsolidated deposits

consist predominantly of cohesive soil, with some relatively thin,

discontinuous granular units interbedded. The pro-glacial lacustrine

depositional environment in which these deposits formed tends to

homogenize the deposits through wave reworking. While localized

lenses of granular materials do exist, it does not appear that these

lenses are continuous across the site, and these units should not be

considered to be indicative of the typical site stratigraphy.

The United States Department ofAgriculture, Natural Resources

Conservation Service (2002) has recently revised the Soil Survey of

Erie County, Ohio. The soil within the 27-acre PBRF is mapped as

Udorthents, disturbed soil that has been affected by construction

activities. Review of the soils surrounding the PBRF provides insight

regarding what was likelypresent prior to disturbance. The soils in

the immediate vicinity of the PBRF consist of Colwood Loam, 0-1

percent slopes (CmA); Elnora loamyfine sand, 0-4 percent slopes

(EnA); Gilfordfine sandy loam, 0-1 percent slopes (GdA); Oakville

loamyfine sand, 0-6percent slopes (Oab), and Udorthents, loamy, 0-6

percent slopes (UdB). These undisturbed soils are composed of loam,

loamy fine sandfine sandy loam, and loamy fine sand, respectively.
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The surficial soil at the PBRF has been extensively disturbed. In
addition, the entire site was reportedly regraded to promote surface
water to flow to the southeast corner of the PBRF. These excavation
and grading activities have resulted in the entire PBRF being mapped
by NRCS as Udorthents. Photographs during construction show
stockpiled soil that was presumably used to backfill around the
structures and to support the regrading activity. Therefore, it is likely
that the surficial materials at the PBRF are a mixture of variable
thickness composed of the entire section of unconsolidated deposits,
which at depth predominantly consists of cohesive soils.

Hydraulic conductivityfor the mixed unconsolidated deposits ranges
from 49 to 270 meters/year (minyr), gradient ranges from 0.005 to
0.006ft/fl, and the porosity is expected to rangefrom about 0.35 to
0. 70 (Freeze and Cherry, 1979). The hydraulic conductivity of the
Delaware Limestone ranges from 3 to 188 m/yr, and the gradient
ranges from 0.002 to 0.003 ft/ft. The site-specific effective porosity of
the Delaware Limestone has not been established. Therefore, a
published value for limestone must be used to calculate groundwater
flow velocity: 0.01 to 0.3 (Fetter, 1988).

All the other parameters used in the dose analysis were generic screening values
or a most conservative value was chosen. These parameters were estimated based
on NRC and DOE guidance for generic screening (i.e., the NUREG-1549 analysis
and the RESRAD computer code) and are considered to be prudently
conservative. Using a water table drop rate of 0 rn/yr is also prudently
conservative because it minimizes travel time through the unsaturated zone for the
observed thickness of the zone. Using observed values for other site-specific
parameters is reasonable because it is consistent with existing conditions and does
not introduce a judgment bias that may be conservative or non-conservative
depending on the intricacies of pathway analysis for individual radionuclides.
Wherever possible, NR.C-recommended parameter values were used unless site-
specific data were available. In the absence of either site-specific and NRC-
recommended values, RESRAD default values were used. The parameter values
used in the analysis of the PBRF residential farmer scenario are presented in
Tables 5-1 through 5-8. The generic values used for the most dose-sensitive
parameter (i.e., the distribution coefficient), are relatively high. This results in
retaining radionuclides in soil rather than removing them by groundwater, which
produces conservative dose estimates through the external exposure pathway for
the radionuclides controlling dose at the PBRF. The radiation dose limit and time
for calculations are 25 mrem/yr and 1000 years, respectively, as specified in 10
CFR 20.1401 and 20.1402.
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Table 5-1. Residential Farmer Scenario: Contaminated Zone Parameters

Parameter Parameter Value Source

Area of contaminated zone 109100 xi2 for controlled Teledyne Isotopes, 1987.
area including:
* 102400 in2 for PBRF
* 6700 ii2 for Pentolite

Ditch

Thickness of contaminated zone I m. Conservative thickness to maximize dose

Length parallel to aquifer flow 365 m Teledyne Isotopes, 1987.

Radiation dose limit 25 mremn/yr 10 CFR 20.1402
Time since placement of material 0 years Distribution coefficients available

Time for calculations Through 1000 years 10 CFR 20.1402

Table 5-2. Resident Farmer Scenario: Cover and Contaminated Zone Hydrologic Data

Parameter Parameter Value Source

Density of contaminated zone 1.522 g/crn9  Hydrogeologic Report PBRF, 2004.
Average value used unconsolidated deposits.

Contaminated zone erosion rate 0.001 m/yr RESRAD

Contaminated zone total porosity 0.45 Groundwater Hydrology and Hydraulics,
1977.

Contaminated zone field capacity 0.20 RESRAD
Contaminated zone hydraulic 270 m/yr Hydiogeologic Report PBRF, 2004. Most
conductivity conservative value unconsolidated deposits.

Contaminated zone b parameter 7.12 "Empirical Equations for Some Soil Hydraulic
Properties", 1978. Sandy clay loam

Evapotranspiration coefficient 0.5 RESRAD
Precipitation 0.86 m/yr National Climactic Data Center - Ohio

Irrigation 1.04 mlyr NUREG 1549
Irrigation mode Overhead RESRAD

Runoff coefficient 0.3 Handbook on the Principles of Hydrology,
1970.

Watershed area for stream or pond I x 106 m2 RESRAD
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Table 5-3. Residential Farmer Scenario: Saturated Zone Hydrologic Data

Parameter Parameter Value Source

Density of saturated zone 1.522 g/cm3  Hydrogeologic Report PBRF, 2004.
Average value used unconsolidated deposits.

Saturated zone total porosity 0.45 Groundwater Hydrology and Hydraulics,
1977.

Saturated zone effective porosity 0.20 Groundwater Hydrology and Hydraulics,
1977.

Saturated zone hydraulic 270 mlyr Hydrogeologic Report PBRF, 2004. Most
conductivity conservative value unconsolidated deposits.

Saturated zone hydraulic gradient 0.005 mrm Hydrogeologic Report PBRF, 2004.

Saturated zone b parameter NA
Water table drop rate 0.0 rn/yr. Most conservative - minimizes transport time

Well pump intake depth 8 (m below water table) Hydrogeologic Report PBRF, 2004

Mixing model Nondispersion. RESRAD

Individual use of groundwater 118 rm3/yr NUREG 1549

Table 54. Residential Farmer Scenario: Uncontaminated and Unsaturated Zone
Hydrologic Data

Parameter Parameter Value Source

Number of unsaturated zone strata I Hydrogeologic Report PBRF, 2004.

Unsaturated zone thickness 3.0 m Hydrogeologic Report PBRF, 2004.

Unsaturated zone soil density 1.522 g/cm3  Hydrogeologic Report PBRF, 2004.
Average value used unconsolidated deposits.

Unsaturated zone total porosity 0.45 Groundwater Hydrology and Hydraulics,
1977.

Unsaturated zone effective 0.20 Groundwater Hydrology and Hydraulics,
porosity 1977.

Unsaturated zone b parameter 7.12 "Empirical Equations for Some Soil Hydraulic
Properties", 1978. Sandy clay loam

Unsaturated zone hydraulic 270 rn/yr Hydrogeologic Report PBRF, 2004. Most
conductivity conservative value unconsolidated deposits.
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Table 5-5. Residential Farmer Scenario: Distribution Coefficients

Parameter Value*
Element(Lg)

C -21

Fe 891

Co 1,000

Ni 37

Sr 32

Tc 7
Cs 447
Eu 955

* Source: NUREG-1549.

Table 5-6. Residential Farmer Scenario: Dust Inhalation and External Gamma
Parameters

Parameter Parameter Value Source

Inhalation rate 8400 n3/yr NUREG-15493

Mass'loading for inhalation 6 x 104 g/m3  NUREG-1549b
Dilution length for airborne dust 3 m RESRAD'

Exposure duration 365.25 days NUREG-1549

Shielding factor, inhalation 0.40 RESRAD
Shielding factor, external gamma 0.47 NUREG-1549d

Fraction of time indoors, onsite 0.66 NUREG-1549

Fraction of time outdoors, onsite 0.11 NUREG-1549
Shape factor, external gamma I RESRAD

Fraction of annular areas 0 RESRAD

a. NUREG-1549.

b. Activity and time average of NUREG-1549 values.

c. RESRAD.

d. Sum of the product of the means for the fraction of time and shielding factor for outdoor and indoor exposure.
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Table 5-7. Residential Farmer Scenario: Ingestion Pathway, Data Dietary Parameters

Parameter Parameter Value. Source

Fruit, vegetable, and grain consumption 78 kg/yr NUREG-15492b
rate

Leafy vegetable consumption rate 15 kg/yr NUREG-1549

Milk consumption 118 Llyr NUREG-1549

Meat and poultry consumption 52 kg/yr NUREG-1549C

Fish consumption 16 kg/yr NUREG-1549
Soil ingestion rate 18.3 g/yr NlJREG-1549
Drinking water intake 478 L/yr NUREG-1549

Fraction of drinking water from site 1 RESRADd

Fraction of aquatic load from site 0.5 RESRAD

a. Sum of individual means for other vegetables, fruit, and grain.

b. NUREG-1549.

c. Sum of individual means for meat and poultry.

d. RESRAD.

Table 5-8. Residential Farmer Scenario: Ingestion Pathway Data, Nondietary Parameters

Parameter Parameter Value Source

Livestock fodder intake for meat 8.5 kg/day NUREG-1549a
Livestock fodder intake for milk 17 kg/day NUREG-1549b
Livestock water intake for meat 50 L/day RESRADc
Livestock water intake for milk 160 Iiday RESRAD
Livestock soil intake 0.5 kg/day RESRAD
Mass loadihig for foliar deposition 4 x 10-4 g/m3  NUREG-1549d
Depth of soil mixing layer 0.15 m NUREG-1549
Depth of roots 0.9 m RESRAD
Drinking water fraction from groundwater 1 RESRAD
Livestock water fraction from groundwater 1 NUREG-1549
Irrigation fraction from groundwater I RESRAD

a. NUREG-1549.

b. Sum of individual medians for forage, hay, and grain.

c. RESRAD.

d. Value for gardening.

The parameters identified in Tables 5-1 through 5-8 were used in the RESRAD
code to determine the corresponding radionuclides concentrations in soil (i.e.,
DCGLs). Table 5-9 presents the DCGLs for the significant radionuclides present at
PBRF (i.e., radionuclides that in total represent more than 90% of the dose at
PBRF) that would result in an annual TEDE of 25 mrem to a residential farmer.
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Table 5-9. DCGLs for Surface Soils

RSite-Specific DCGLa
Radionuclide

(j)Ci/g)
Co-60 3.8
*Sr-90 5.4
Cs-137 14.7

a. Calculated by RESRAD using the parameters specified in Tables 5-1 through 5-8.

5.2 Residual Contamination.in Buildings

The PBRF buildings that were largely uncontaminated by past operations will be
demolished during decommissioning and be used as clean, hard fill to backfill the
subsurface structures. The PBRF buildings having residual contamination will be
decontaminated, surveyed, and demolished. The FSS survey will determine that the
buildings meet the criteria for unrestricted release. After a survey of the subsurface
structures demonstrates that these areas are suitable for free release, the demolition
debris will be placed in the below grade cavities of the buildings. The building
reuse scenario was used to develop DCGLs supporting release of PBRF buildings,
such as the Reactor Office and Laboratory Building (Building 1141), which is
known to have low levels of residual contamination.

In the building reuse scenario, residual contamination is assumed to be located on
building surfaces (i.e., walls, floors, and ceilings). Exposure modes include direct
external exposure, inhalation, and ingestion. Because radium contamination is not
expected based on historical data or survey measurements, the radon pathway is not
included in the calculation of DCGLs for the building reuse scenario.

To analyze residual contamination in PBRF buildings, a site-specific analysis was
conducted using RESRAD-BUILD 3.22. The RESRAD-BUILD parameters were
selected in accordance with the methods recommended in NUREG-1757 Vol. 2.
The parameters were categorized as behavioral, metabolic, or physical. The
behavioral and metabolic parameters selected were the default values from
NUREG-5512, Vol. 3 or the NRC screening code Dandl) 2.1.0. Because of
differences between the RESRAD-BUILD and NUREG-5512 dose assessment
models, some parameters required by the RESRAD-BUILD code are not provided
in NUREG-5512 Vol.3. The RESRAD-BUILD specific parameters were derived
from NUREG/CR-6697. The average or most likely value was selected to
represent the average member of the critical group.

Physical parameters that were not site specific, such as the assumed room
dimensions, or selected to be consistent with NUREG/CR-55 12 model assumptions
(such as evaluating one room for the building occupancy scenario) were selected to
be conservative. Physical parameters that did not have a clearly conservative value
were evaluated using the probabilistic module of RESRAD-BUILD to determine
whether the dose was sensitive to the parameter. The only parameter requiring a
sensitivity analysis was the "Lifetime or Time of Source Removal" (Source
Lifetime). This represents the time over which surface contamination is removed.

Plum Brook Reactor Decommissioning Project B-11 Revision 0 December 3, 2004



Final Status Survey Plan

The default parameter distribution function (PDF) from NUREG/CR-6697,
Attachment C, Section 8.8, was used for the sensitivity analysis of the Source
Lifetime parameter. The PDF was a triangular distribution defined by a 1000 day
minimum, 100,000 day maximum, and 10,000 day most likely value. The
RESRAD-BUILD output for the Partial Rank Correlation Coefficient (PRCC) was
used to evaluate the sensitivity of dose to the parameter. The PRCC is one of the
recommended methods in NUREG-1 757 Section 1.7.5. In addition, precedence has
been set for the use of PRCC in other previously submitted and approved
decommissioning plans. If the PRCC exceeded the absolute value of 0.10, then the
dose was considered sensitive to the parameter and either the 25* or 75h quantile of
the PDF was selected as the deterministic parameter. The 25* quantile was used if
the dose was negatively correlated, i.e., dose increased as the parameter decreased.
The 75"' quantile was used if the dose was positively correlated, i.e., dose increased
as the parameter increased. A negative correlation was indicated by a negative
PRCC result and a positive correlation by a ositive PRCC. The 25t quantile for
source lifetime was 18,200 days and the 75 quantilewas 52,700 days. All of the
nuclides were sensitive to the Source Lifetime parameter. Table 5-10 lists the
nuclides according to whether the dose was positively or negatively correlated. In
general, a nuclide was positively correlated if the primary dose pathway was direct
radiation and negatively correlated if the direct radiation dose was not significant.

Table 5-10. Results of Sensitivity Analysis for Source Lifetime Parameter

Positive Negative
PRCC PRCC

7 5 tb Quantile 2 5th Quantile

C-14 Fe-55
Co-60 Ni-59

Cs-137 Ni-63
Eu-152 Sr-90
Eu-154 Tc-99
I-129. H-3
Nb-94 Pu-241

Pu-238
Cm-243

- Am-241
Eu-155
Pu-239
U-234
U-235
U-236
U-238
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Table 5-11 lists all of the parameters used in the site-specific RESRAD-BUILD
analysis and provides the reference and justification as appropriate. The room
dimensions of 15 m [49 fi] long, 5 m [16 fit] wide, and 3 m [10 ft] high represent the
largest room expected to have residual contamination and is considered prudently
conservative since it maximizes direct radiation from the floor and the largest wall
because of the relative narrowness of the room: The bases provided in Table 5-11
for the parameter selections are self-explanatory with one exception, i.e., Direct
Ingestion.

The Direct Ingestion parameter of 4.07E-07 hrI was selected to ensure consistency
with the NRC recommended Effective Transfer Rate for Ingestion provided in
NUREG/CR-5512 Vol.3, Section 5.2.3. The recommended Effective Transfer
Rate is 1.1E-04 m2/h and applies to loose source surface contamination. RESRAD-
BUILD does not have a direct analogy to the Effective Transfer Rate from the
source. However, the Direct Ingestion parameter can be modified to result in the
same ingestion intake as would occur using the NUREG/CR-5512 model and the
Effective Transfer rate. This is accomplished by dividing the L.1E-04 m2/h value
by the total source area for the room, i.e., 270 m2 . RESRAD-BUILD calculates the
ingestion intake for each of the six sources (4 walls, floor, and ceiling) by
calculating the total inventory (activity/area multiplied by the area) of each source
and then multiplying by the Direct Ingestion parameter. The 4.07E-07 hfi
parameter Will result in an ingestion rate equal to 1.1 E-04 m2/hr when the results of
all six sources are summed.

The RESRAD-BUILD dose assessment results are provided as Addendum 2. The
results are in three reports; the first contains the nuclides requiring a Source
Lifetime parameter of 52,700 days, the second those requiring a Source Lifetime
of 18,200 days, and a third containing the results for H-3. The DCGLs were
calculated by dividing the 25 mrem/yr criteria by the nuclide specific unitized
dose factors. The term unitized dose factor was used because the source term was
I dpm/I00 cm2 for each radionuclide. Table 5-12 provides the DCGLs for the
Building Reuse scenario.
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Table 5-11. Building Reuse Scenario: Parameter Values

No Parameter (unit) Type' ValuelDlstrlbutlon Source Comments/Justification

1 Exposure duration (days) B 365.25 NUREG/CR-5512, V3 S5.2.1 Accounts for leap year
2 Indoor fraction B 0.267 NUREG/CR-5512, V3 S5.2.2 Equal to 97.5 day/year, or 45 hour/week; average value
3 Evaluation time (year) P 0
4 Number of rooms P 1 NUREGICR-5512, VI Building occupancy scenario assumes only one contaminated room
5 Deposition velocity (m/sec) P 2.7E-06 NUREG/CR-6697, C, 7.5 Minimum value selected to maximize airborne concentration
6 Resuspension Rate (sed ) P 1.4E-05 NUREG/CR-6697, C. 7.2 Maximum value selected to maximize airborne concentration
7 Air exchange rate for building and room (hf ) B 0.8 NUREGICR-6697, C, 7.4 Most likely value
8 Room area (mi) P 75 Site-specific model Largest unit expected at PBRF
9 Room height (m) P 3 Site-specific model Largest unit expected at PBRF

10 Time fraction B . 1.0 NUREGICR-5512. V Building occupancy scenario assumes all time Is spent at one receptorlocation
11 Breathing rate (m'ltday) B 33.6 NUREG/CR-5512, V3 S5.3 Equal to 1.4 m3/hr which Is median value and DandD V2.1 default
12 Indirect Ingestion rate (m2/hr) B 0.OOE+00 NUREG/CR-5512, V3 S5.2.3 Indirect Ingestion not modeled In building occupancy scenario
13 Receptor location: x,y,z (m) B 7.5, 2.5, 1 Site-specific model Occupant located at center of room area with exposure at I m height
14 Shielding thickness (cm) P 0 Site-specific model No shielding Is assumed
15 Shielding density (gacc) P 0 Site-specific model No shielding Is assumed
16 Shielding material P None Site-specific model No shielding Is assumed
17 Number of sources P 6 Site-specific model All room surfaces assumed to be equally and uniformly contaminated
18 External dose conversion factor (mremyr)/(pCI1M2) M RESRAD-BUILD FGR 12(mrelyr)~p~im')defaults
19 Air submersion dose conversion factor M RESRAD-BUILD FGR 12

((mrem/yr)f(pCI/m') defaults

20 Inhalation dose conversion factors (mrem/pCI) M RESRAD-BUILD FGR 11

21 Ingestion dose conversion factors (mrem/pCI) M RESRAD-BUILD FGR 11defaults

22 P Area Site-specific model
23 Direction P X Site-specific model
24 Location of center of source: x,y,z (m) P 0, 2.5, 1.5 Site-specfic model
25 Area (m') P 15 Site-specific model Wall area Is 5 m by 3 m
26 Air fraction for H-3 B 1.00 NUREG/CR-6697, C, 8.6 Recommended value for gaseous form of H-3

Air fraction (for all radionudides except H-3) B 0.07 NUREGICR-6697, C. 8.6 Upper bound for contaminated noncombustible solids
27 Direct Ingestion (h(') B 4.07E-07 NUREG/CR-5512, V3 S5.2.3 Equal to 1.1 E-4 m2/hr divided by total source area of 270 m2
28 Removable fraction P 0.1 NUREG-1757. V2 SI.6.3.1 Default parameter value for loose fraction from DandD 2.1
29 Lifetime or time for source removal (days) P Nuclide Specific NUREG/CR-6697, C. 8.8
30 Radionuclide Concentration (pCI/nm') P 45 Site-specific model initial concentration Is unit sourceof 1 dpm/100 cm2 to allow for
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No Parameter (unit) Type' Value/Distribution Source Comments/Justiflcation

proportional DCGL calculation
ACT .

31 P Area Site-specific model
32 Direction P X Site-specific model
33 Location of center of source: x,y,z (m) P 15, 2.5, 1.5 Site-specific model
34 Area (m2) P 15 Site-specific model
35 Air fraction for H-3 B 1.00 NUREG/CR-6697, C, 8.6

Air fraction (for all radionuclides except H-3) B 0.07 NUREG/CR-6697, C, 8.6
36 Direct Ingestion (hf') B 4.07E-07 NUREG/CR-5512. V3 S5.2.3
37 Removable fraction P 0.1 NUREG-1757, V2 Sl.6.3.1
38 Lifetime or time for source removal (days) P Nuclide Specific NUREGICR-6697, C, 8.8

1t~f!|2L \;-4- *tlA;az¢^-i it 1_4z,., 5rrfl; Vx~~ ;;

Wallis5mbyr3m
Recommended value for gaseous form of H-3
Upper bound for contaminated noncombustible solids
Equal to 1.1E-4 m2/hr divided by total source area of 270 m2

Default parameter value for loose fraction from DandD 2.1

Initial concentration Is unit source to allow for proportional DCGL
calculation

39 Radionucide Concentration (pCVm2) P 45 Site-specific model

40 Type P Area . Site-specific model
41 Direction P Y SIte-specific model
42 Location of center of source: x,yz (m) . P 7.5, 0, 1.5 Site-specific model
43 Area (m2) P 45 Site-specific model Wall area Is 15 mn by 3m
44 Air fraction for H-3 B 1.00 NUREG/CR-6697, C, 8.6 Recommended value for gaseous form of H-3

Air fraction (for all radlonudides except H-3) B 0.07 NUREG/CR-6697, C. 8.6 Upper bound for contaminated noncombustible solids
45 Direct Ingestion (hf) B 4.07E-07 NUREGICR-5512, V3 S5.2.3 Equal to 1.1E-4 m2/hr divided by total source area of 270 m2
46 Removable fraction P 0.1 NUREG-1757, V2 Sl.6.3.1 Default parameter value for loose fraction from DandD 2.1
47 Lifetime or time for source removal (days) P Nucllde Specific NUREG/CR-6697, C, 8.8

48 Radionucdide Concentration (pCIm 2) P 45 Site-specfic model Initial concentration Is unit source to allow for proportional DCGL48 .Radonulid Cocenraton 1 45Sit-spcifc mdel calculation

49 Type P Area Site-spedfic model
50 Direction P Y Site-specific model
51 Location of center of source: x,y,z (m) P 7.5, 5, 1.5 Site-specific model
52 Area (m

2
) P 45 Site-specific model Wall area is 15 m by 3 m

53 Air fraction for H-3 B 1.00 NUREG/CR-6697, C. 8.6 Recommended value for gaseous form of H-3
Air fraction (for all radlonuclides except H-3) B 0.07 NUREG/CR-6697, C, 8.6 Upper bound for contaminated noncombustible solids

54 Direct Ingestion (hr') B 4.07E-07 NUREG/CR-5512, V3 S5.2.3 Equal to 1.1 E-4 m2/hr divided by total source area of 270 m2

55 Removable fraction P 0.1 NUREG-1757. V2 Sl.6.3.1 Default parameter value for loose fraction from DandD 2.1
56 Lifetime or time for source removal (days) P Nuclide Specific NUREG/CR-6697, C, 8.8
57 CInilial concentration Is unit source to allow for proportional DCGL
5 Radionucide Concentration (PCTiyp) P 45 Site-specfic model calculation

58 Type P Area Site-specific model
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59 Direction P Z Site-specific model
60 Location of center of source: x,yz (m) P 7.5, 2.5, 0 Site-specific model
61 Area (m2) P 75 Site-specific model Floor area Is 5 m by 15 m
62 Air fraction for H-3 B 1.00 NUREG/CR-6697, C, 8.6 Recommended value for gaseous form of H-3

Air fraction (for all radlonudides except H-3) B 0.07 NUREG/CR-6697, C, 8.6 Upper bound for contaminated noncombustible solids
63 Direct ingestion (hfr) B 4.07E-07 NUREG/CR-5512, V3 S5.2.3 Equal to 1.1E-4 m2/hr divided by total source area of 270 m2

64 Removable fraction P 0.1 NUREG-1757, V2 SI.6.3.1 Default parameter value for loose fraction from DandD 2.1
65 Lifetime or time for source removal (days) P Nuclide Specific NUREG/CR-6697. C. 8.8

66 Radionucilde Concentration (P 45 Site-specfic model Initial concentration Is unit source to allow for proportional DCGL
(p~m) 45 . calculation

67 Type P Area Slte-speciflc model
68 Direction P Z Site-specific model
69 Location of center of source: x,yz (m) P 7.5. 2.5,3 Site-specific model
70 Area (m2) P 75 Site-specfic model Ceiling area Is 15 m by 5 m
71 Air fraction for H-3 B 1.00 NUREGICR-6697, C, 8.6 Recommended value for gaseous form of H-3

Air fraction (for all radionuclides except H-3) B 0.07 NUREG/CR-6697, C, 8.6 Upper bound for contaminated noncombustible sollds
72 Direct Ingestion (hf') B - 4.07E-07 NUREGICR-5512, V3 S5.2.3 Equal to 1.1 E-4 m2/hr divided by total source area of 270 m2
73 Removable fraction P 0.1 NUREG-1757, V2 SI.6.3.1 Default parameter value for loose fraction from DandD 2.1
74 Lifetime or time for source removal (days) P Nucide Specific NUREG/CR-6697, C, 8.8

75 Radlonucide Concentraton (pCVm2) P 45 Site-specific model Initial concentration Is unit source to allow for proportional DCGL
calculation

Notes:
P = physical, B = behavioral, M = metabollc INUREG/CR-6676, App. B, Table B.31

PlmBokRatrDcmisoigPoetBf 
eiin0Dcme ,20
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Table 5-12. DCGLs for Building Reuse Scenario

Radionuclide DCGL
(dpm/100 cm2)

C-14 1.OE+07

Fe-55 4.OE+07

Co-60 11,000
Ni-59 9.9E+07
Ni-63 3.6E+07
Sr-90 136,200
Tc-99 I.4E+07
Cs-137 40,500
Eu-152 24,300

Eu-154 4500
H-3 3.2E+08

Pu-241 228,000

Pu-238 4900
Cm-243/244 6100

Am-241 4300
Eu-155 395,000

1-129 67,800
Nb-94 15,800
Pu-239 4400
U-234 31,500

U-235 27,100
U-236 33,200

U-238 32,900

5.3 Residual Contamination in Subsurface Structures

Decontamination and decommissioning of below grade PBRF structures (e.g., the
Reactor Building [Building 1111]) will include decontamination of surfaces to
building reuse DCGLs and offsite disposal of decontamination waste, removing
decontaminated above grade and below grade structures down to 1 m (3 ft) below
grade, backfilling belowground cavities with rubble generated from demolishing
decontaminated above grade and below grade structures, and installing a cover over
the backfilled area.
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Residual activity in the belowground portions of the various structures could be
from several sources: in crushed concrete from aboveground structures, in
remaining portions of the biological shield, on the surfaces of the canals and
quadrants.

The resident farmer scenario was used for the Subsurface Structure dose
assessment. RESRAD 6.21 was used for the assessment with certain parameter
modifications, as listed below, to model the source in the saturated zone. The area
used in the dose assessment was a 70-m (230-ft) cylinder (the approximate diameter
of the subsurface structures), which extended vertically downward a distance of 3 m
(10 ft) placing the contaminated zone directly on top of the saturated zone. The
thickness of the contaminated zone is taken as 3 m (10 fit) to maximize dose through
the external exposure and crop pathways. The well could be conceptualized as
either in the center of the contaminated zone or located on the down gradient edge
of the 70-m (230 f.) diameter cylinder because the mass balance (MB) water
transport model was used. The MB model eliminates the inappropriate dilution
found in the Non-Dispersion Model that does not apply to the saturated zone
equilibrium assumption of the Subsurface Structure fill model. Note that the
hydrological parameters used were those provided in the Decommissioning Plan,
which in some cases differ slightly from the final parameters listed in Tables 5-1
through 5-3. However, these parameters have no effect on the resulting water
concentrations from the Subsurface Structure model because the model was
designed to simulate concrete in an equilibrium saturated condition and not flow
through an unsaturated contaminated zone.

The dose assessment and DCGL development for the Subsurface Structure scenario
was performed using RESRAD 6.21 and the deterministic parameters from the
surface soil scenario with seven changes as listed below. The unsaturated zone
depth, time since material placement, and contaminated zone hydraulic conductivity
parameters were selected to allow RESRAD to model a saturated condition.

1. MB water transport model used,

2. unsaturated zone depth 0 m,

3. contaminated zone 3 m,

4. contaminated zone area 3850 m2 ,

5. time since material placement 1 yr,

6. contaminated zone hydraulic conductivity 0.86 m/y, and

7. concrete Kds used in place of soil Kds .

A dose assessment was also performed assuming a Im cover is in place, which is
the actual planned end state for the site. The "no cover" condition was assumed
to be conservative for all radionuclides. The Im cover analysis was performed to
ensure that this assumption was correct. As shown in Table 5-14, the lm cover
assumption results in a lower DCGL for one radionuclide, i.e., H-3.
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Concrete Kds were used to model the concrete debris to be placed in the
subsurface structures. Table 5-13 provides the range of concrete l&s for the each
of the radionuclides that were reported as above detection limits in smear samples
of PBRF concrete and represent greater than 0.05% of the smear radionuclide
mixture. The final list of radionuclides considered for FSS will include only those
radionuclides considered significant per NUREG-1 757, Vol. 3.

The Kd ranges were derived from the following three references:

1. Krupka, K.M., and R.J. Serne. 1998. Effects on Radionuclide Conecentrations
by Ce~ment/Groundwater Interactions in Support of Performance Assessment
ofLow-Level Radioactive WasteDisposal Facilities. NIJREG/CR-6377
(PNL-1 1408).

2. Mattigod, S.V., et. al., 2002. Radionuclide Desorption and Leaching Tests for
Concrete Coresfrom Haddam Neck Nuclear Plant Facilities. Final Letter
Report, Battelle, Pacific Northwest Laboratory.

3. Fuhrmann, M., Sullivan, T, 1999. Leaching and Sorption ofRadionuclides:
Structural Concretefrom Maine Yankee Nuclear Power Station. Final Letter
Report, Brookhaven National Laboratory.

Kd parameter distribution functions (PDFs) were developed for each radionuclide
based on the range of potential values. Table 5-13 provides the PDFs and
defining numerical parameters. NUREG/CR-6697, Appendix A states that the
uniform or loguniform distribution is useful if little is known about the
distribution except the minimum and maximum, which is the condition arising
from compiling the data from the above references. The loguniform is more
appropriate when there is a wide range between the minimum and maximum.
Accordingly, the loguniform PDF was selected if the range exceeded a factor of
10. Otherwise, the uniform distribution was used. The three exceptions were Sr-
90, Cs-137, and Tc-99. Because the Kd ranges were numerically low, i.e., 10, 18,
and 21 for Sr-90, Cs-137, and Tc-99, respectively, the uniform distribution was
used.

Consistent with the recommendations in NUREG-1 757, Vol. 2, an uncertainty
analysis was performed to determine if the calculated dose was sensitive to the
concrete Kd. The uncertainty analysis was performed using the probabilistic
module of RESRAD 6.21 with radionuclide specific PDFs. The RESRAD output
report of the Partial Rank Correlation Coefficient (PRCC) for the peak of the
mean dose was reviewed. A decision criterion of the absolute value of 0.25 was
selected for the PRCC test. The 0.1 and 0.25 values were found acceptable by the
NRC through the approval of the Connecticut Yankee License Termination Plan
(LTP). The results showed that the PRCC was less than -0.25 for all
radionuclides indicating that the parameter was sensitive and the dose negatively
correlated to the Kd (i.e., the dose went up as the Kd went down). Because the
dose was negatively correlated, the 25t quantile value of each PDF was used as
the deterministic Kd parameter in the subsurface structure dose model. See Table
5-13 for the 25t quantile Kd values.
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The dose assessment was performed with and without a 1 meter cover. As
expected, the dose was higher with no cover with the exception of H-3 where the
dose was higher with the cover in place. This is due to the unique characteristics
of H-3 and the corresponding unique RESRAD environmental transport model.
The highest H-3 dose was used for the PBRF DCGL calculation as shown in
Table 5-14, Column 4.

Addendum 3 contains the RESRAD output report for the Subsurface Structure
dose assessment. Page 21 of the RESRAD output report contains the maximum
dose results (at t = Oy). The RESRAD output report also contains the RESRAD
dose results for the evaluation with 1 m cover at the time of maximum dose (t =
Oy).

Table 5-13. Concrete Kds (ml/g) for Subsurface Structure Model Dose Assessment

Radionuclide Literature' CV2  Maine3 Plum Brook Kd PDF 25th
Quantile

Kd

C 10 - 500 10 - 500 Loguniform 4  26

Fe 10 - 100 7 - 18 7 - 100 Loguniform 13

Co 10 - 100 180 - 32500 10 - lO OLoguniform 17

Ni 10 - 100 10 - 61 10-100 Uniform5  32
Sr 1 - 3 10 -11 0.7 - 1.3 1 - 11 Uniform 3.5

Tc . 0- 100 6-21 0-21 Uniform 5.2
Cs 2 - 20 34 - 26800 2.9 - 3.3 2 - 20 Uniform 6.5

Eu 200 - 1000 200 - 1000 Uniform 400
Pu 500 - 5000 500 - 5000 Uniform 1625

Cm 200 - 1000 200- lOOI Uniform 400
Am 200 - 5000 >230 - 200 - 5000 Loguniform 445

>1750
I -10 I -lO Uniform 3.2

Nb 100 -1000 100 - 1000 Uniform 325

U 100-2000 100-2000Loguniform 212

Footnotes:

1. Krupka 1998 and Bradbury 1998

2. Mattigod 2002

3. Fuhrman 1999

4. Minimum and maximum values of distribution

5. Minimum and maximum of distribution

lCY Kd value for Sr-90 was confirmed by an independent review by Brookhaven National Laboratory
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The DCGL calculation was performed by dividing 25 mrem/y by the unitized
dose factors from the RESRAD output report (and the corresponding output page
for the 1 m cover evaluation). The term unitized dose factor is used because the
source term was 1 pCi/g for each radionuclide. The DCGLs are listed in Table 5-
14. The radionuclides listed in Table 5-14 represent all radionuclides that were
reported as above detection limits in smear samples of PBRF concrete.

The final list of radionuclides considered for FSS will include only those that are
considered significant per NUREG-1 757, Vol. 3.

Table 5-14. DCGLs for Subsurface Structures

Radionuclide DCGL DCGL PBRF
No Cover I m Cover DCGL
(PCilg) (pCig) (PCi/g)

C-14 17 85 17

Fe-55 685 691 685

Co-60 3.3 17 3.3

Ni-59 2134 2,495 2134

Ni-63 779 911 779

Sr-90 0.6 0.7 0.6

Tc-99 25 87 25

Cs-137 2.2 2.6 2.2

Eu-152 9.4 2,074 9.4

Eu-154 8.6 1,426 8.6

H-3 357 . 166 166

Pu-241 472 552 472

Pu-238 13 17 13

Cm-243/244 4.8 5.3 4.8

Am-241 3.8 4.0 3.8

Eu-155 354 9,184 354

1-129 0.27 0.27 0.27

Nb-94 6.6 1,504 6.6

Pu-239 12 15 12

U-234 22 24 22

U-235 18 25 18

U-236 23 25 23

U-238 22 25 22
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The last step in the subsurface structure DCGL calculation is the conversion of
the pCi/g volumetric DCGLv to an Effective Surface DCGL (DCGLES). This
allows the FSS to be performed using surface activity measurements and the
inclusion of the source term that is present on the subsurface structure surfaces.

The DCGLES is calculated using the following basic relationship:

DCGLv (pCi/g) = Radionuclide Inventory / Concrete Debris Mass

Where:

Inventory = (SA m2)(1 0,000 cm2/m2)(DCGLEs dpm/l 00 cm2)(1 pCi/2.22
dpm)

Concrete Debris Mass = (V m3)(1E+06 cm3/m3)(1-i)(2.4 g/cm3)

SA = Structure surface area requiring FSS (internal surfaces above and
below grade) (m2)

) = porosity (0.41)

V = Volume of fill required (M3 )

Combining conversion factors and rearranging terms results on the following
equation for calculating the DCGLEs:

DCGLES dpm/100 cm2 = 31,435 (DCGLv pCilg) (Vm 3/SA m2)

The vast majority of the structure contamination is in the Reactor Building
(1111), Reactor Hot Lab (1112), Reactor Primary Pump House (1134), and
Reactor Office and Lab Building (1141). These buildings are essentially
connected and during demolition the debris from these structures will be expected
to mix together. Because of the aforementioned, the V/SA ratio will be based on
an average of these four buildings. The DCGLEs values calculated using this
V/SA ratio will conservatively apply to all subsurface structures. The result is
conservative because it is very unlikely the actual inventory of residual
radioactivity remaining on any structure surfaces will approach the calculated
inventory assuming uniform contamination at the DCGLES level. This ensures
with high confidence that the Subsurface Structure volumetric DCGL will not be
exceeded. The V/SA ratios are listed in Table 5-15.
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Table 5-15. Structure V/SA ratios

Structure V/SA Ratio (m3/m 2 )

Reactor Building (1111) 2.91
Hot Laboratory Building (1112) 1.19

PrimaryPump House (1134) 1.27
Reactor Office and Laboratory Building (1141) 1.65

Average 1.76

Table 5-16 lists the DCGLES and the Building Reuse DCGL values for each
radionuclide that was reported as above detection limits in smear samples of
PBRF concrete. The final list of radionuclides considered for FSS will include
only those that have a significant dose per NUREG-1757, Vol. 3.

The DCGLES values were compared to the Building Reuse DCGLs and the more
conservative of the two values designated as DCGLFss as shown in Column 4 of
Table 5-16. The DCGLFss is the surface activity level that will be used during
FSS to determine compliance with the 25 mrem/yr unrestricted use criteria.

The use of the DCGLFss value is a conservative approach when the DCGLES is
limiting because the radionuclide inventory expected to actually to be present on
building surfaces at the time of demolition is much lower than that used in either
the DCGL or the DCGLES calculations, which assume uniform contamination at
either level.

If deemed necessary, the Building Reuse DCGLs could be applied for
radionuclides where the DCGLEs is limiting. This would require a separate
calculation to be performed, based on actual FSS measurement results, to confirm
that the radionuclide specific inventory divided by the fill volume is less than the
Subsurface Structure volumetric DCGL. For the four structures listed in Table 5-
15, this confirmation would be based on the average residual surface radioactivity
level in the four structures (and the combined subsurface structure volumes). For
all other structures the confirmation would be structure specific.
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Table 5-16.. Building Reuse DCGLs, Subsurface Structure Effective Surface DCGLs, and
DCGLFSS Values

Building Reuse Subsurface Structure
DCGL Effective Surface DCGLFSS

Radionuclide (dpm/100 cm2) DCGLEs (dpm/100 cm2
(from Table 5-12) (dpm/100 cm2)

C-14 1.0E+07 940,500 940,500
Fe-55 4.0E+07 3.7E+07 3. 7E+07
Co-60 11,000 182,500 11,000
Ni-59 9.9E+07 8.0E+07 8.OE+07
Ni-63 3.6E+07 4.3E+07 3.6E+07
Sr-90 136,200 33,100 33,100
Tc-99 1.4E+07 1.3E+06 1.3E+06
Cs-137 40,500 121,700 40,500
Eu-152 24,300 520,000 24,300
Eu-154 4,500 475,800 4,500

H-3 3.2E+08 9.IE+06 9.1E+06
Pu-241 228,000 2.6E+07 228,000
Pu-238 4,900 719,200 4,900

Cm-243/244 6,100 265,500 6,100
Am-241 4,300 210,200 4,300
Eu-155 395,000 1.9E+07 395,000
1-129 67,800 14,900 14,900
Nb-94 15,800 365,100 15,800
Pu-239 4,400 663,900 4,400
U-234 31,500 1.2E+06 31,500
U-235 27,100 995,800 27,100
U-236 33,200 1.2E+06 33,200
U-238 32,900 1.2E+06 32,900
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6.0 Area Factors

-Area factors (AFs) were developed for the Surface Soil and Building Reuse scenarios.
The Building Reuse AFs also apply to the Subsurface Structure DCGLEs values. The
AFs were calculated using Co-60 to ensure the values are conservative for all
radionuclides. The AF for the direct exposure pathway is lower than that for the
ingestion and inhalation pathways and Co-60 generates the highest direct exposure per
pCi/g.

The AFs for Surface Soil were calculated by first running the RESRAD code with the
Surface Soil parameters and a source area of 2000 m2 . The 2,000 m2 source area was
selected since this is the maximum survey unit size for a Class 1 area. RESRAD was
then run using source areas ranging from 1 mi2  250 n2 to represent the elevated area
sizes. RESRAD dose reports used for the calculations are included as part of this
document. The AFs were calculated by dividing the dose result for the 2,000 m2 source
area by the dose results for the smaller elevated areas. The Surface Soil AFs are shown in
Table 6-1.

The AFs for Building Reuse were calculated in an analogous manner except that an initial
source area-of 75 m2 was selected to represent the floor area for the room size used in the
RESRAD-BUILD modeling for the Building Reuse scenario. The elevated areas
evaluated ranged from 0.25 m2 to 50 in2. The RESRAD-BUILD dose reports used for the
calculations are included as Addendum 4. The Building Reuse AFs are listed in Table 6-
2.

Table 6-1. Surface Soil Area Factors

Elevated
Area 1 2 3 5 10 15 25 100 250 2000
(m2)

Area 10.4 6.2 4.7 3.4 2.3 1.9 1.6 1.2 1.1 1
Factor

Table 6-2 Building Reuse Area Factors

Elevated
Area 0.25 0.50 1 2 4 6 8 10 15 25 50 75
(in)

AreaFactor 40.2 20.8 11.1 6.2 3.6 2.8 2.4 2.1 1.7 1.4 1.1 1

7.0 Addendums

Addendum I - RESRAD Reports for Surface Soil Scenario Dose Assessment

Addendum 2 - RESRAD-BUILD Reports for Building Reuse Scenario Dose Assessment

Addendum 3 - RESRAD Reports for Subsurface Structure Scenario Dose Assessment

Addendum 4 - RESRAD and RESRAD-BUTLD Reports for Area Factor Calculations
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File: FGR 13 Mocrbidity

| Current | | Farameter

Menu FarJe-er | Vahe | 5eftA1: | are

E-I

B-i

B-1

E-l

E-I

F-1

B-1

E-1

E-I

B-I

E-!

I fDios ccnversion fazto:s fcr inhalaticn, mrnp~i:

ICo-60
I C$-137+c

| Eu-152

| Eu-154

I Fe- 5S

|IGd.-:52

I Ni-55

I Ni-63

I S:-9O-D

ITc-95

D-I | fcse conve:sion factors c*r ingestion, mrewr./pCi:

L-I | Co-60

D-1 | Cs-1314D

L-I I Eu-152

D-l | u-; 4

E- I Fe-S

D-I | Gd-152

D-I | Ni-59

D-lI Ni-63

!Sr-S°Q*D
T-"'' QC.

| 2.150E-04

| .190E-o |

| 2.210E-OC

| 2.860E-C4
| 2.t50E-06

| 2.43QE-OI

2.700E-06

6.290E-06

| 1.310E-03

I f.330E-06

I I

| 2.690E-05 |

| 5.OOOE-05 |

| 6.480E-06 |

| 9.550E-06 I
| .O70E-C71

| 1.610E-04 i

| 2.100E-07 I
5.77E-cl 1

I 1.530_-04 I
| 1.460E-06 |

I I

I 9.ODOE-02 I
| 2.05CE-02 I
| .OCOE-C3 I
I I
I 4.CGQE-02 I
| .ObOE-02 1

| t.00O-03 |

. 2.500E-G3 I
I 2.0OOE-03 1

- 2.QOtE-05 |

2.150E-Q4

3.190E-OS

2.210E-CG4

2.6fOE-C4

2.tSOE-e

2.4COE-OI

2.70CE-t6

r-54 | Food t

fl-34 I Cc-60
:3-4 I Cc-60

1-34 I CO-6C

1-34

3-34 Cs-137

-34 Cs-117

1-J4 I Cz-117^

1-14 I
-34 | Eu-152

-14 EU-152

1-34 EU-1S2

)-34 ru-1!4

1-34 | Eu-154

.-14 |Eu-:5

)-34

'-34 | Fe-55

o-34 |Fe-S1

-34 |Fe-SS1

-34 I

-4| GC-.52

'd-152

I DCF21 I )
I flcE21 2)

I DCF21 3)

I ficrI) E)1LDCr2{ 6}

I DCFi ( 7 )

I Dcr2) c)

ransfer faztcrs:

, plant/soil cor.cerntratiorn ratio, dimensionless

, beef/ilvestock-inta}.e ratio, (p~i!Ik5g/FCI/d)

, frri:/1ivestvck-Irtal-e rat o, tF- /:)/)p i/d)

7+r*, plant/zoil ccrcenr::a:ion ratio, dimensieniess

beef/livestock:-irtae ratio, (pC!/kq)/IpCi/d)

D ilk/liveetock-ir.:a).e rati cti/L);tpCi/C)

plant/soil concerTtration ratic, dimensionless

teef/]ivesto:)-irtake ratio, IPCI/k;)/IpCi/d)

, mill:/livestoch-irna:e ratic, tFCI/L)/ipCi/d)

plant/scil ccncentratlcr, ratic, dimensicnless

, teef/1ivestooL-int3I:e rat'o. - Ci.k;)/)pCi/d)

, milk/livestock-ifitak~e ratio, apCi/ !;(pCi/d)

plant:/sil cornertraticr. ratio, dimensionless

, beef/livestcck.-intake ratic., tCi/kg)/(pCi/d)

, mik/livestoct-:ntake ratic, (pCi/L)/IpCi/d)

. Flant/soil crces:traticrn ratio. dimensicnlesi

,'eef/!lvestock-irnta:ek atio, (f;Ci/kq5/(pCI/d)

milk/livestock-!ntal:e ratic, (pCi/L)/{pCi/d)

6.290E-OE X MrI2: 9)

1.11CE-CQ j fCF2(10)

e.330E-G6 D DCF2}1:)

2.t-90-OS | DCF3( 1)

5.000E-OS ! DCr3( 2)

6.460E-06 | DCF3( 3)

9.!CrE-QE D|C3I 5)

6.C70QE-? | fZF1( 6)

1.610E-04 | DCFt( 7)

2.1QQE-Q7 | SCF3( 8)

5.770E-07 | DCF3( 9)

1.53QE-04 t flCF3I10)

1.460E-06 | PCF3 (1)

E.tt:Or-02 | FTFt 1,1)

2.COO£-Q- | FTF( 1,2)

2.tQCE-t. | ,F :3

CO;E-G | F.nF 2,1)

3.tQCE-Oi | RTF 2,2)

F.000E-C3 | fiTFt( 2,;

2.50QE-03 | FS( 3,1)

i.000-C | RTFI 3,2)

| 1TF ;,3)

i.!QCE-Q- |fTrt.:

2.CCOE-O | hTF( .2)

.. COQE-Q! |F.Ft 6,1

.tOOE-G2 | R7F( f,2)

.QQOE-04 RTF( 6,3)

.5DQE-03 | R.Ft ,1)

.OCcE-C3 | F.F 7,2)

.OCOE-05 | RMFT .,3)

I

I

I

I

I

2.50GE-O;

2.QOOE-03

2.OOOC-OS

I I.QCOE-03

I 2.0QOE-Ci

I 3.00CE-04

2

2
I

I

I

I

I

2.50ctE-03

2.t0.0E-C;

2.QOOE-OS
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: C4-, r.ver::.: Fact:: ar d Relatef. Farazverer Surmmary lcon±rluEdl

Fi:e: FG; ;3 ttorbici'ty

-'t -. : V.J('` ."jI
yernu I

I Current I I Pararneter
Value I Default I NameFa:ame: r

1-34 N:i-50

C-34 W Yi-59

:-34 I t::-S'*

'-34 i
2-34 Sr-PO- r

2-34 | Sr-FO+D

2-34 TC-99

>-34 TS-90
3-34 Tc-99

.;lar.:isrl r:ncentraticn ratio. dimensionless

, beef/lIvestock-Intake ratsc. !pCI/kq)/IpCi/d

, ir±1I:/l vefloc~rt-eaPe ratic, pC:/L)/(FCid1

, ;,r:t/foil concertration ratio, dimnenSonless

, tneel/livestcck-Intake ratic, JpCi/kg)/lpCi/d)

, ndilI:/ivestcck-!nt6):e ratic, (pCi/L)/(FCi/d)

. plrt/sril concentration ratic, eimensionless

, beefilivestcct-irntake ratio, (pC!/kg)I)iCi/d)

, rtlI:/livestoc1:-int:a.e ratic., (pCi/L/IpCi/dI

, plar.t/soil ccncer.traticn ratio. dirensionless

, beef/livestock.-in:ake ratio, (pCi/l:g)/IpCi/d!

, rrilk/livestcck-intake ratio, (pCi/Ll/(pCi/di

5.000E-D2 I S.COOE-C2

5.000E-C3 I |.QOOr-G;

2.QOGE-C, |i.OEQ

5.000E-G2 | '.COE-Oi

S.OOOE-C' | '.&OOE-Oi

2.0OCE-t. | 2.COOE-Ci

3.00CE-Ci | 3.COOE-CI

F.DOOE-c3 1 e.coor-Co

2.000E-03 | 2.iOOE-C3

5.000E+OO |5.OOtO(E.

I.OOCE-04 | 1.OOOE-04

1.OOCE-03 I ;.OOCE-03

3.OOOE42 | 3.000E*C2

2.00CEL02 | 2.00DE+02

2.OOE+t'3 | 2.OGOE403

i.OQOE-02 | l.OCOE+C2

5.000E+01 I 5.00CE401

1.OOOEt03 |I.OQE+S;

'.OCQE+.O2I | .pOOQE+C:

I.OCCE+03 i.0SCE0O

2.-GCE-.32 | .c'OE-t.C2

2.2Cet-~~~3 I .le~

.I R~r( e.3)

iI F~F( 5,3,

* rm 9,1)

| F.F! 9,2)

I fi~r( 9.3)

,I fiT~t(1Q.2nI rFI9O,3)

IRTF'(120,2)I firrt:.3)

: I RTAI~.1)

I fiTr(l 1.2)
|fiTFtll,3i

EiOF.ACt 2,11

| EIOFACt 1,2)

| BiorAcI 2.1)

| BiOFACt 2,2)

i ElOFACt 3,1i

|FIOFA-IC 3,2)

| E.'OFAC 5,2)

'OFACI 6,1j

| E;O~hft 6,2j

1-S Biaccumulation factcrs, fresh water, ikqg:

3-5 I Cc-6C , fish

-5 |Cc-eo , c:ustacea and mcllusks

2-5 I
CS-1Y7.C * fish

Cr-1?74+C cruztacea and mrollusks

1 Eu-152 , i sh

1-5 | £u-IE2 , crustacea ard mnclluske

1'- I E-st,
1_t I _-c- 3 t4

?--5 I e1 1 -

I-5 I Fe-'5
I-e I

Y- 5 1 GJ- 15 _

s I
-S I ti!-'9~

-5 I Ni-59
-! I

- | Iti-

. f -Ist.

, crusta:ea and I.!:.lust:

, f :"!I

, cruzta:aa anz n-:es

. frSt!

, crus^tacea and mcoliehskE

. fist.

, cr~Jsta:ea and ffcllusk:s

, !ireh

, crs aie ce'dl~lUk
-S

-5

-S

-5

-5rc'

I Kt:-E

1 2.50C.E+O; I
II .roCnE. I
I I
I 1.QCOE-02 I
I 1.QOSDE02 I

I I

| i.OOSE-Di |
| I.QGG.E-'; |

I I
I 6.0GSE4C I
I l.OOQE+C2 I
I I I
| 2.000E+CI |

1 5.O0CE.OO I

;.5..0E+ I P:OFACt I,1)

1.OOC0E+? t E;OFAC' 7,2)

:.OCoE.c2 | ElOFACt S.!)

l.COOE+C2 | E OFACt e,2)

6.C0CE+O;| E;O0FAC(1.1)

l.OOQE+Ci | EiOFACilO.2)

i.OOOE+S.1I |EIOFACtII1.)

I.OEO EIOFP.C)11.2)

I ¢:-9*r, fist,

I Sr-90-v , crustacea and mollusks

I
I T:-FF , fish

I Jc-99 , C:ustbcea a-id o!lluskr
.I-
r� 1:
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.- 'e-SreclifL Farameter Sunriary

Fe ramfter

ROl1

Roll

ROll

Roll

Roll

Roll

ROII

Roll

ROll

hOIl

ROll

RQIl

I

I

I

I

I

Area of contaminated zone Wm-2-

Th:iciners of contamirated :One (in)

Length parallel to aquifer flow (ml

Fasic radiation dose limit (mreT./yr)

Tirre since placement of raterial tyr:

I Times fo: calculations !yr)

| Tires for calculaticnr lyr)

Ti-nes for calcula:icns Iyr)

Times for calculations (yr;

Times for calculations tyr)

Times for calculations Cyr!

Timres for calculations tyr)

I Tines for calculations tyr)

Times for calculations tyr)

R012 1 nit al principal

RO2 I Initial principal

RC12 I tnitial principal

R012 I lnitial principal

R012 I lnitial principal

R012 Initial principal

R012 Initial principal

A:. Initial principal

_ v ;nitial principal

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radior.uclide

(pci/g):

fpci/gl:

IPCI/I;l:

(p-i/g):

(Pci/g):

tpci/q):

fpci/qI:

(pCi/LI:

(pCi/LI:

(pci/LI:

(p=i/L)

(pII:

Cc-60

Cs-137

EU-152

Eu-154

Fe-55

Ii -59

Ni-63

Sr-90

Tc-E4

Co- 60

Cs -137

Eu- 152

Eu-154

c- El5

Sr- 90

I User

I :nput

I.COOE+C

| 3. SOE*C

| 2.SOOE+C

| C.OOOE+C

I l.OOOE+C

I 3.0005E*

I 1.OOE+0

3 .OOOE+C

| .OOOE4O

| .OOOE+C

|I.OCOE40

not used

not usec

| .OOOE-O

| .OOOE4O

|I.COOE+CI

|l.OOOEvo

|I.OOOE+OI

| .OOOE+OI

I .OOCE+OR

I l.OOOE+O

I 1.O0OE+O

rot used

|nt used

| nct used

n riot used

:nt used

I not used

| r.ot used
I nct: used

| not used
not used

I no: used
I0.O005.ot

I not used

not used

I 1.520E*O0

I 1.0QOE-01

| 4.50OE-01

I 2.000E-Cl

| 2.7005E*1

1 7.120E+DO

| 2.OOE*0.C

I not used

| .OOE-G-I

I e.6coE-0l

I 1.C40E+00

overhead

| 3.000Q-QI

I .D5.OE-06

;I

IC.

IC

II

'2

12

0

0

0

0

0

0

0

0

0

| Default

2 .000C.04
2.OOOE00 |

I.E002 |

1 2.500E C1 |

. C.OOOEOO |

° l.OOOE+OO

I |.00E00I
I 3.000E+01I

i I.DOOE*02|

2 3.O005EO2 |

; .I.OOOE+03

| O.OO0E+O0 |

I O.OOOE+OO |

I .000E400
| 0.OOOE+OO |
|O:OOOE+OO

| .OOOE-OG

|O.OOOE+OO
| O.OOOE+000|

| O.OOOE+OO |

C 0.OOOE 00|

| O.OOE500

I C.OCOEC0 |

O.QOOE-W O

I Q.OOOE+0 || 0.000E-CQ |

O.OncE-Co0.0015400

| O.GOOE-|00

I C.000E.00 |I t.GOOEs.QO |

| 0.000E-G0

|. 15DOE+ OC|

| l.00tE-0Q |

1.5005.00 |

I.OCOE-D3

I 4.000E-01I

2 i.OCOE-0l |

I 1.OOEl t

I 5.3CCE+00 |

| 2.000E400 I
e.COOE+GD

I .CQOE-Q1 |
I 1.000E+O |

| 2.000C-C1

overhead

| 2.COOE-01 |

I 1.OOEC. |

Use(

1If diffrere

L y RESRALUIFrm
it fremr user input) I tame

IAREk
ITHICKO
ILCZPA0

IT

ITI9

I I(IS

I 130

SI( 31

ISiC 521
Si (11)6
WI 511

WI 21 9

VI( 21

IWIIJE

WI l( 91

IDENSCZ

I ENCZ

ITPCZ

Irccz

IHCCZ
InZ
wlW"k

IHUMILD

I FECIF
IPi
I bITCH

RUNOFF

eter

MM1

R012

ROI!2

10l2

1.012

(icl

I Ccr er.tratioor in groundwater

I Concentraticr: it groundwater

I Concentraticn in groundwater

I Concentration in grcundwater

I Ccr.cer.trator ir crcur.dwate:

I Ccn:eet:atfc:. it. grc-r.dwater

I Con,-entration ir. grourdwazer

I f.nce!tratior It. ngrocurnwater

I Concentra:ion .In roun-2zdter

I013 cover depth. I.!

i013 I rensity of cover material (;h rr -;

1C1 | Cver depth erosion rate ir./yr!

1C13 I rersity of contaninated :one Iyhn.-3I

:013 I Cun:aanriated :one erc-icr. ra:e lr./yr)

:0 3 Crnrtamnated ror.e tcta: prrc-ty

.01; j Ct:as.nte! zorne fie,. capa:Ity

.Oii - Ccrtamirate:! _cne rydreu i; C ,nduzzlivty (M/yr)

.013 I Contamrinated zone 1 parareter

013 | Average annual wind speed (n/secl

013 I Humldity in air t§Jm-3;

013 S vapczranspiration coefficient

013 l. Fre:ipithtlor; fm/yr)

A. :Irrigaticn tm(/yr

uI;) 2rriqat:or mode

01 FRnoff coefficien:

013 Vatershed area cf: nearty strear c: pond (t.-'21

I

I

o

I

I
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Zulr% : FESFAj :'sfat Pa:,rre:ers Sr=!&: lu-.oc): S::ace Sc412 CE..

S cf-S ; 'i;arareze: Sxmimary tcan.Iiruedl

Mei - I Fararete:

R0!3 | A:curay fcr water/s;:l C-omputation!

iOr14 Density cf saturated zone 19/cm--3)

RC14 -:aturated tone total pcros-ty

R0I4 Satu:ated :ere effective Pcrcsity

R014 | Saturated Zcre fie'd capacity

R IC | Saturatec zor.e hyiraulic corductivity tm/yr)

R014 Saturatec zone hydraulic gradient

RO14 |atzu:ated :ore t parameter

;Q14 w 1~ater table drop rate Im/yr)

RG14 W heil pump in:ake Jeptt. ir. below wa:e: tablei

4014 | Kc-de!: Ncr.disre crIn tNW) or ass--Ealance tSB)

R014 W hell purpirg rate mtra-F/yr)

e025 1

R015 |

;015 I

;01' I

IOIS I

;015 I

1016 I
1015 1

IC2E I

;016

NLmber o! unsa:trated zone strata

Unsat. :one 2. tr.ickness tm)

Unsat. _cne 1, scil density (g/cr-3)

'.rsat. :cne 1. t:tal prrcsity

Unsat. zone 2. effective pcrosity

Unsat. :one 1. field capacity

Ur.sat. zone 1. soil-specific b parameter

Ursat. :one 1I hydraulic conductivity (m/yr)

VistrttLution coefficients for CD-EO

Conta-irated :c.,c tm- ' 3/9
1

Ursaturated zore 1 1c=m3/c)

Saturated zcnretr-is

Lea~r rate (/!: -

ristritutier. cre'fictert! Sor-1

rnsaturated zcne I 2;cma--ig

Saturated :one tcm--3/I

Lea:ht rate (/yrl

SnIutility :csr :anre

I:

I:

I:

I'

IC
I'

Is
.I
IC

IC

IC
IC

User I

input | Default (I'

1.52CE-03 I.SCOE-00 |

4.500E-01 4.COOE-0O

2.000E-C1 | 2.00CE-01I

2.0D0E-Cl | 2.000E-01I

2.100,+02 I.OOOE+02 |

5.000C-03 i 2.000E-02 |

not used | '.30OE*00 |

0.OQCh.00 | I.OOOE-03 |

S.OOGE+OO 1 I.OCE-C

ND |t-t |

2.160E+02 | 2.SGOE02 |

I I

1 1 1

3.OOE+0O | 4.000Z+00 I
1.520E000 1.5000E+0 |

4.50DE-C' | 4.000E-tl |

2.000E-01 | 2.000E-C1I|

2.000E-01 | 2.000E-OI1|

7.120E+OO | 5.300E*00 |

2.700E+02 I.OOOE401 |

l.OO0C.03 | I.000E+03 |

l.000E+03 I.OOOE+03 |

I.OOCEt03 I.000E*03 |

N.' C)OC OI 0.0OE-OC

I I
4.470E-C2 | 1.O000.C0

c.4.OE-C2 | 1.0QOL302

4.47000+C2| I.OOOE-031

C.000t+00 O.OG5£E-Ct C

).C000.00 -0.C02.C.C.

Q.OOOE-OO | c.oVE+CO |

I I

9.050E+O02 |-.OCOE*OO

.5!00.02 I-1.000E0tc I

.55GE0002 I-I.0004ECO I

'.00E0.2 1-1 0.00EC0 I

.OOOE-OCO| O.000'EC0 |

D.QOOE+00 | .OGOE+DOO

I I
8.5500.02 |-l.OOOE-O I
.550E-0^ I-1.O00E-CO |

'.0000.00 |I .0000.10 I
).0000.00 | 0.0000.00 |

Used by RESRAD

different from user input)
Parameter

I | Iame

F EPS

| DENSAC

| TPSZ

I EPS2

| FCS2

I I!.csz
HGWT

R ESZ

Vw-TDI VWT
| DK I wT

| MODEL

I UW

I M
I NS

IH(l)

I DENSUZ)1)

| TPUZ(I)

| EPUZ(I)

I FCUZIII

| EUZII)

I HCUZ(II

DCt:UCC I

I D'StUCU ( 1.1)

| DcNUCS( 2)

| LEACH( II

I SOLUBK ( 1)

| DCNUC( 2)

DCNUCt
1
( 2.1:

I DCNJCS) 2)

A EhACt( 2)

I SOLIJEt. )

| Dc~tu~Z) 3)i

| DCNUCU( 3.1

I DWJCSI 3)

| ALEACHN 3)

I SOLUBKI 3)

1DCSNUCC I 5)

| DCNUctI 5,1)

| DCNCStS I)

| EA.CH( 5)

| SOLU5K( 5)

101 6

IC: 6

t116

ICl C

1016

1016

I

I

I

I

I

I

I

_ __

'.400E-04

rotV used

: .20SE-03
rCt used

'.65_E-04

not Used

5.C.5E-04

nct used

t016 ristribkiter. cceffloferts f'or Eu-152

:016 Ccnta"l:r.ateJ zcte i.93/

.016 unvaturated :=r.c : 2L43,/g;

.016 Saturatezd -ene (cm.''3e/!

:C16 Leac rate I1yr!

.016 I Solubil"ty Ccnstant

016 Distr-bution coefficlents for E:-1'4

C16 I Contaminwted one icr.''3/g1

0'6 Unsaturated zcni I cr *
3

/S)

. Sa:u:ateX :.ne 3,.i

Leaen rate (/yr)

01 So'ubility constant



AWR0-S , Versijr. f.21 Th L'IT.rt - O.' year 1(4!2512004 11:22 rags C

Suar.: F._Fr; Nfacl- Farare:err F'le: FMrrc ,;: rface Sc::. USACE.R7KC

S±.7e-<ec-: .- aareee: £J'r.a:y fcontinueo)

I |Parameter

R016 | Distribution cocfficients fcr Fe-'5

R016 | Contaminatef :cne (cm;3/c)

R016 | Ursatuiated rcne I Ictr.'3cig

hOlf | Saturated zone 1cin* /;)

R016 | Leach rate (/yrl

R016 | 6olutiity constant

r8016 I

R.016

R016 I
R80:6 I
Rol;6 |

R016

R8016 I

Role6 I
R016 I
R016 I

Ro 16 1

R016 I

RlE

~0EI

Dist:itution cce:Sfcients for N'-'9

Contamirnated :ore (cm *-3/?)

Unsaturated :one I (cm- 3/9)

Saturated zone icm '31;)

Leach rate (Uyr)

Stcluili:y cor.stnnt

Cristrituticn coefficients for NS-Ci

Contaminated zone (cm--31;)

Unsaturated zone I 1cMr 3/g)

Saturated :one (cyrr-13/g)

Leach rate i/yr)

Sclubility constant

7'stribution coefficients fcr Sr-90

Contamrinated zone !cm' 3/9)

UnsaturateO rcne i (cm-3/21

Saturated zone (cm''_/g)

Leach rate (Iyr)

Solubtlity constant

s'-.r.:teutvcn ccef'iclents fcr Tc-9-

C.^rtaminazei- rn.^-nei~-.

"nsaturah:. :cr. I (:rr-. g:

Satuza.7eZ :-re icn :-i;/g

Leach rate f/yr

Sc'Iub' 1ity constant

I .
I o.
I c.

3
I c.

I 3.

1 3.
I 0.

0.

I 3

3.

3.

:0.

3.I 3.

O.

CCl

I .

I 0.4

I 9.)
I _ .)

I0.)

I C'.)

I .

5 .'

I 9.'
I O.'

4 .0

User |

input D Cefault

.910EtC2 | 1.OCOD 03

.510.0+2 1.00C00403

.910E002 | 1.00DE4003

O0OE0^O | 0.000E0.C

.000E+00 0.00OZ400.1

.700E+02 | .OCC£-C3|
700E+01 | 1.000C-03
100E020 1.0000.,03

70DE00.0 J .0000.03
QOOEOrC | (.O00E00. |

700E+01 | .0000E+03 |
7000.01 I1.0000.03
700EO01 | 1.0004+03 |

7000+01 |.00E40.C3

O0OE+00 0.00or00.0

200F00.0 3 .00DE00.0

2000.01 3.000E-01 |

200E+01 | 3.000.Z01 I

2000.01 | 3.0000.01 |

0000.00 I0.000C400
00OE00. 0.0000+O0 |

I I
I I

COCE-00 C.03QU+00 |

CO0E+C0 | 0.000CE-00

O0CE-0G 0.00|C 400 O

I I

5'CE+02 1-.00.EO I
550E+02 |-1.000E+00 I
)5Et02 1-1.0000.0(

OOE0O-00 |..

10.0r C'.OCC4 3'

10(40+C3 | 8.:OE400(3 |

QOCE-0t 1.00CE-04

i53E+02 | 3.000C+01 |

O0C0-C1I| 4.0QOE-O1 |

0E-01I 7.00.QE-ClI

t0CE-0 '.000CE-01 |

OCE-01 | 2.500E-CI

DOE4-CO| I1.OQOEO0 |

Used cy RESF.A

(If different from user input)

6.061E-04

not used

I .452E-02

not used

1.452E-02

not used

1.677E-02

not used

.7.49(40-02

not used

5. 6.s9-04

not used

>0 shows circular AREA.

P Parameter

| Nalme

I CNUCC( 6)

| DCNUCU( 6,1)

| DCNVU( 6i

| ALEACH( 6)

| SOLUEK( 61

| DCNUCC( 8)

| DCNJcu( 8,1)

I DCtiUCS(.8)

| ALEACH( 8)

I SOLUBe( 6)

-| DCNUCC( 9)

| DCNUCU( 9,1)

| DCNUCS( 9)

| ALEACY( 9)

SOLUBK( 9)

I DC1UCCI10)

| DCNUCU(10,1)

I DCNUCSI1O)
| ALEACHIIC)

| SOLUBK110)

I OZNUCCflI)
I LC4UCUC) 1,1)
| DCNUCS(III

| ALEACHCII)

I SCLUSBI(ill

I LCNUCC( 7)

| DCNUCu( 7,1)

| DCNX-S ( 7)

| ALOACH( 7)

| SOUEB:( 7!

| INKALr

t ML11HH

|ED
I 00r

| SHFI
I SHf1
I IND

rIS

I

;1i

;0' C

;0: C

tol6(CI C

I

I

I

I

I

I

I
;C16 | E strituticr. ccefficients Sc: faugh er Gf-152

:016 I C:.ntamir.ated :zorne crr -3J

:016 | r.saturated :one 1 tcm~-./9)

016 j Saturat:ed zonc Icm+ i/c)

O I Z:a;. ra:e Uyr'

01- .naiatior. rate (rr. .3/yri

017 M Nass Icading for ithaalticrn (qrn -3!

017 |E::posure duratior.

017 | Shie:_tnr fa:tcr, inhalaticr.

217 1 Shihlading. factor, e:terr.al ga;w&.e

9| Fract:Ir. cf t:rr spent irneccri,

*ractiorit :ire sper.t outocorz icr. site)

31 7t ,~wepe faztcr flag. e.:ternal arsv



RESR. r Versic: E.Zii - Limit - C.! year 10/28/2004 11:22 Fage

SuErer:: fiSR rafai: Fara-.e-ers F'4.m? .brosl Surface Sc-: USACL.R;;

Site-SPesi:!c Farareter £jrr.ry ic..eiruei:

I tiser Jued by RESfAC I Parameter

Fenc:;' Faraneter | Input Default | if different frcn user input) | Nare

I I I .

RO;7 i fii cf shape factrc array (used if FS - -1): j J I

R017 Outer annular radius {mh ring; 1: I not used 5.000C|01 I I FS.ZS)CAPE( I)

RO1 | Outer annular radius (n)1 rinc : | not used 7.071E+01I j RAD SHAPE; 2i

F017 Outer anr.ular radius Cm., ring : j not used | 0.OOE-00 I --- frADSHAPE C 3)

R017 | Outer annular: radis (ml, ring 4: | not used |.000C-O | fAD SHAPEj 4:

Rf17 Outer annular radius jm), ring : | not used |.OOE+0 C | --- | RDSHAPE C 5)

f017 | Oute: annular radius (jr. rirg f: | n: used O.O0OE.00 | --- | fiAS SHAPEi 6;

RO1 | Outer annular radius Cm). ring 7: no: used 0.005.E00 | --- | RAD ShAPE) 7)

R017 | Outer annuiar radius im)n ring f: not used |.0OOEQO | --- | RADSHAPEj 8)

R017 Cuter arnnlar radius I. ring 9: j nat used | --- I hAt SHAPEC 9)

RC17 | Outer arar.ular radius Ir; ring 1: | not used |.OO0E-0C | - | O SHAPECjl)

R017 | Cuter annular radius Cm), ring 11: I nst used |.00OE500 --- hAD SHAPECil)

R017 Cuter annular radius Iri; rir.c 12: | not used 0.0000O | --- FADs HAPEC112)

1017 Fractions of annular areas within AREA: I I

i017 Ring I | not used |l.O00EO| --- | FRACA( 1)

4017 Ring 2 not used | 2.732E-01 --- | FRACAC 2)

4017 Ring -- not used | 0.O0OEOO|---| FRACA( 3)

t017 j R.n9 4 | not used | O.OOOE00 | --- | FhACAC 4)

;01 | Ring 5 | not used | O.0005.00 | -- I FRACAt 5)

;0;7 Ring 6 | not used O.OOOEOO | --- | FRACAC 6)

I017 | Ring 7 not used O.OEOO | --- | FRACAC 7)

I ng S not used | 0.OOOE0O| --- I FRACAC 8)

Rj,,Inot used I0.00OE5400 -- RCA C 9)

lG17 iF r^i 10 | rct used 0.000E500 --- | FRAcAlOQ)

4027 Ring 11 nct used 0.00QE-Q00| --- C F IAAC lI)

tol7 Flrg 22 | nct used |.0OOE.00 --- | FhAACl2)

i018 Eruite. vegetables ari grai r;:.sumrtion Ckg/yr; | SOOEO01 | 1.600C02 | DIET71)

Qo e iLeafy vezetatle consurtior ti;/yr. 1.50CE-il ;.4005C: | -- |GE2)

0 c -2ll1: ccnsur;:aon L/yri 1.16OC52 j 9.200E401 | I DIETi;)

tol9 Mear and roultry cnstrmptcn o :kgfyri 
- -.2005.01 | 6.000501 | - |1DE)4)

*P1 Fish ccnsur-ticn Ikg.y:! | 1.6 5.1 | 5.400E-0O --- | DIC5)

4016 Other seafc'i consurmtionr. j:/yr; I Q.OQC C |.000E-01 --- CIET1

:01Ol| Sail ingestion ra-e g/y:' | 1.930E5.l | 3.6505.02 I ___ | SOIL

X01e Drink.ing water ±ntake iL/yrl | 4.7SOC-C2 | 5.O1E00.2 | --- I DWI

:016 Contaminatiar fractIon cf drinking water | 1.000Q.00 j 1.0005tQO -- __ row

.016 Contr anati :r fracticr. cf Lcusehold water -not used 1.000E400 | --- FHHW

.016 Ccr.tamination fraztion^ cf lIvestock water l.C5E*0 0o 1.CCO O0 I --- I rLw

Ol^ Con-tamnatocrn frazticr. cf l:ricat:ot wa-er: !.lOOEO.^ | 1.0C0000 | | FRfW

C016 Ccrwtamrlnat etr; icr.c a;uat c foad ! .000E-&1 | 5.0^00-O1 I --- | FR9

016 | Contamination fractic. of plant fcce 1.500+500 1-1 r |PLA-

01J Contarination: frCtor. cf meat I 1.000E.00 1-| FIIENA

Cle Contamination fraction -f milk I 1.OE0.00 1-i _ M.ILKi

C9 Livestcck fodder intake for meat jkg/day) | 8.500|Z00 6.0...0 | --- | LFI5

19 |Ivestock fodlar :ntake fcr ftr.Sl: 'kg/day) I 1.700E.01 | 5.50*E0 |-- LIF16

:J Livestcck watcr Intake for meat IL/day) j 5.C0OE.01 | 5.00^E01 I -- LW15

ve tcck water intake for milk C:/day | I ..60502i | 1.600E-02 | --- LWIJ

Livestck ae tk/dayi | 5.000-01 .0o0-0I |- LSI

C19 | Mass loadIng for toliar depositIon irl) I 4.000-E-: | 1.050E-04 I -- |LFD



RE-$Rak:, Versiro (.2: '1 Limit - (.s year O1/2E/2004 1;:22 Fage F

Surnrry: PESFJh Default Farameters Fir-: Flurnhrcok Surface Sci: USACZ.RXX

Site-Specific :arameter Surima:y (cornirued.

P:armeter

I

rfi19 I
RC'9|

RC59 I
Ft "9 I

R01 9 I

I

repth of soil i>:ing layer (rr-

Depth of roots ti)

Drinking water fraction from around water

Household water fracticr from; ground water

Livestcck water fraction from g:ound hater

Irrigaticn fraction fror ground water

F19B I Wet weight crop yield fcr

fi19E I Wet weight crop yield for

R19E I Wet weight crop yield for

Ncr;-Leafy

Leafy

Fcodder

t

I

R19E

R195

R1SE

fi19S

P192

Rl 9B
fil 9B

F195

Rl 9B

C14

Cl 4

C14

Z14

_14
--4
:141 4

:14

:14

I

;I

.I
I
I
I
I
I
I
I
I
I

Grolnrg Season for Non-Leafy iyears)

Groaing Season for Leafy (years)

Growing Season for Fodder (years)

Trarslocation Factor for Non-Leafy

Transl5cation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar interception Fraction for

Dry Fcliar 2rterception Fraction for

try Fcliar Interception Fraction for

Wet Foliar Interception Fraction for

Wet Foliar Interception Fraction for

Wet Foliar interceptior. Fraction for

kI:c/-2)

kg/rn92)

Ncn-Leafz

Leafy

Fodder

Non-Leaf;

Leafy

Fodder

Weathering Rencval Conrtarnt for Vegetatior.

| C-12 corcerntratior in water ig/cr,-31

| c-I. concentration in contaminated soil Ig/g)

| Fractic of vegetatio. castcri :ros. soil

| Frect:n c: vegetatirn Carbon fcr, air

C-14 evaricT. layer tt.ick.ess in r:Il (M:

| C-i4 evasior fSl:: rate frcr. *oi; '/sez;

| C-: evatir. flu: rate fror. soil (1/sec)

| Fraction of crair. i: reef cattle feeC

| Frarion o grain in milk ccw fee:

I DCF corre;:tio factor for gaseous fcrr- of C14

U User

i lnput

| S.00SE-01

I 1.0000E+0
I not used

I.OOOE.OC

I .00CIE.00l .OOGEOc|

1.C00E-0OI

:.l00E-00

| 1.70GE-01

| 2.500E-01

$ P.000E-02

I .000-01
I 1.000E+.00
I1.000E400

y I 2.500E-01

| 2.500E-01

I 2.500E-01

2.500E-Ol|

I 2.500E-01

| 2.500E-01

| 2.000E1 01|

no: used

not used

not used

not used|

n not urCe:|

inot used

| not used

not used

not used

: 1
|.40CEt01

|.000E+00 |

1.00QE-CO

7.t00E01.0

7.00011.00

I.OOOEGO00

4.500t.01 |
l.os0 I

not uled I
'lot used

not used

not used |

t rnt Used

I Defaclt

I 1.IooL-01

| 9.000E-Q1

I 1.0001.00

I1.0001C00I i.coo^E+GO|

| 7.COOE-C1

3 .500E*.01

1.1001.00

1.70CE-Cl

| 2.500E-01 |

|.0OOE-02

1.000C-01

|I.OOQEtOO

1.0000E+0

2.500E-01 1
2.500E-O1I

2.S005-01

2.503E-01

2.503E-01I

2.500E-01I

2.500E-01

2.000E-05 |

3.000Q-02

2.000Q-02

9.sP5 -ol I

7.OOGE-C7 I
l.OOGEt-ID

&. 0ODE-C l I

2.01M0-01

f.E941o.l

1.4'75E.D! |

1.000E.01

1.00or0:.c

1.000Et00

1.00GE-00

4.5001.01

2.51SQ-Cl

2.40DE.00

4.00CE-01 I
1.0001-CE

5.0Q1OE-C2

Used by RESRAD

(:f different from user input

I Parare

I Nam(

DM

I DROOT

| FOiwOw
| FGWDH

FGWLW

| FGwIR

YVI 1)

I YV12)

I YV(3)

TE (2)

T 7E13)

| TIVII)

TIV 2)

| TIVr3)
I RDRY (1)

| RDRY (2)

| RDRY t3)

W RWIT(l)

| RWET(2)

| RPES (3)
WLAM

| C12WTR

C12CZ

I CSOIL
CAIR

ION:
EVSN

|EVSN

AVFG.4

I A~vFGS
C02 F

STORT I(1

| STOF P.(2

| STOP.T (3

| TORT! 4

S STORT t(5

| STORT (6

| STORT (I

|STORT (St

|STOR T (9

!ter

.ZOR I

*SCR I.TCr I

, I0-5. I;TCR I

:Tr, I
iTO R I

;TOR I
;T0o. I

Stc:aae tirmes of contardiatel foodstuffs "Jays;

Fruits. ncn-leafy vegstarles, and gradr.

Lea-fy vecetatles

ieet and psultry

C:ur.tacea and rc-llusi

Well water

Surface water

Livestock fcoder

I)

2)

:021 | Thrckness of Lu lc ng ourndaticr ir.

j. d density of builadr-9 fourdat:cr. )g/cm"31

WsY , -.:al porosity cf the cover material

T2;"; total porosity of the building foundaticr;

-021 | Volumetric sater ccntent of the cover material

I

I

I

I

I

I

FLOORI

DENS FL

TPCV

TPFL

PH20ZV



PESFAt. Versior. E.21 Limit - 0.! year IOJ /2504 11:22 Pace S

Suparv : RESF~.L Uefault Farameters ri:e: F.ua:rOc Surface Soil USACE.Rk

S~te-Se:If;c Paramete: Summary tcontlnedi

I User I I Used by RLS;r.D Parameter

MQ: *arameter | :nput f Default ( If different from user inputl | Name

I I I
RC I Volumetric water conter.t of the foundation

R021 i lffusicn coefficient for radcr. gas (rm/secl:

fiOI ir cover material

RC21 in foundatior. rateria

fC21 I in contaminated rone so l

R021 j Fadon vertical dineisior. of mixing Cm)

RC21 | Average building air exchange rate (l/hr!

R021 | Neigt.t of the building (rcom; (mi

R021 | Building inter~cr area factor

R021 | Building depth telcw ground surface Im)

R021 Emanating power of Rr-2-22 gas

R021 | Emanating power of Rn-22C gas

J: | Number of graphical tIre prints

TITL m Maximum number of integration points for rose

TITL | Faximurm number of integration points for risk

| no: used |.QOOE-02 |

| not used 2.000E-CE

I not used 3.OQOE-07 I
| not used | .OCO0-O|

| not used 2.000EO00

I not used ! .OO^E-Ol

| not used | 2.500E+o|

| not used O.OOOE+00 |

I not used I-1.C000+00

| not used | 2.500E-OI

| not used |.50C£-C1

17 -_

257 j ---

I FE20FL

I DIMCV

I orn.rr
j DlrLc
I trai

| REXG

| H R"
I rA:

| DMFrL

I PMA01I A
I EIANA 1 2

| NPTS

I LYMAX

I KYMAX

Surimary cf Fathway Selections

<-y Cr"
rathway I User Selection

I-- external ;arra I active

-- inhalation (w/o radcn)i active

- - plant ingestior | active

e-- eat Ingeeticr i actIve

5 -- milk inoeeti.n I active

E -- aquatic fccd! | actve

7 -- drinking water | active

P -- scil :ryestior. a-tive

59-- rador eupressed

Find peak pathway dcses | active



vSs.rs. Ssior. E.'; T* LlrI: - -! yEa: :0/2U/204 11:22 Faoe 10

F: .:FA _fait ierameterrs r.::e: F .-rc): Sc:race Sc: V'SAACE.FA

vr:~.n~iZc:.e C:-enrrzicr:T r:ntiel S:11 rzb:ene:at',,z cn C-1

V|1.7-t.rea: ICPIOC.C0 S;Lare rter-

Ccver c.e-tr: :O erterr

CCcver: .et!.: G~.GC . ter

Cc-6EC

_S E 1 . 7,

Eu-15L

EU-154

Fe-!!

M-59

Ni-63

S:-9^

Tc-99

I .0OCE-CO

:.COCE+0C

1. CCGE-OC

2 .CO0E.OC

I.OOOE.00

1.OODE*D0

1.O0OE+CC

1.000E+Cc

1.OOCE.00

Totaa Dose . DCvS :t;. re.r./yr

Easic RasIation Ccse Limit - 2.500E.01 mremr/yr

Tztai hi:ture Sur M1(t, - Fractiru vf Basic Dose Li-nit Received at Tlmne t)

t lyearsi: O.OOOE+C 2.000E.C0 3.GOO-OC 1.GOOE : 3.C00r+C1 1.0.O0E02 3.00OE+O02 .OOOE+03

T~DSEit): 1.9j9E-01 1.7(AE01 2.534E+1C 9.476E+Ol 3.212E+00 2.f39t-01 4.966E-0 4.521E-Oe

Ml(tl: 7.716E-01 7.136E-01 6.134E-C1 3.790E-CI 1.309E-01 1.136E-02 1.987E-04 1.P08E-09

¶ia:;imur D)CSEItl: 1.929E*01 rnrem/yr at t - O.COE+0 years



rE0!kZ,,: *;1+xicr. E.;: T;- lirlt y . ea: l1ci20!.204 13:22 race 11

Su~rurtary I 0'fault faran~el.-ers O-il': Fum-irock C.rface Scil USA00.FRk

:,a: !s zr c~ COE~p : IndivIdual Radicnuc1Ides (I) and P'athways (PI

As n~rc,,.,'yr ared Frractcr, of Total Dose At t - 0.0000.00 years

W'ater :n. pendernt Path.ways (Inhalaticr e~clude! radon)

Ground

Radie-

Pu:lide rrem/yr fract.

Cc-60 E.246Z.00 0.3238

C5-i37 1.366.00. 0.0719

Eu-152 2.?14E0.0 0.1459

Eu-154 3.040E000 0.157t

Fe-55 0.00.E000 0.0000

Ni-S9 0.000E+00 0.0000

NI-t3 0.000E.05 0.0000

'r-90 9.9_5{-03 0.0005

7c-99 5.C11E-O' 0.000D

Total 1.350E+01 0.6997

Inhalat icr

mrrem/yr fract.

F}}-.C.GQQO

1.280E-07 0.0000

8.744E-07 0.0000

1.117E-0 0.0000

5.633E-09 0.0000

!.089E-06 0.0000

2.5i7E-08 0.000C

'.214E-Ot C.0000

!.2600-06S 0.0000

e.245E-06 0.0000

ilant Me at Milk Scil

mrems/yr 'ract.

O.OoEr.00 0.00cC

Q.OOOE-0CO O.O0OO

0.00O0000 Q.ocoo

C.OOOE-QO C.000c

C.OQOCCEtOO" C.MOO0.0000.00 O.OOQC

0.000E.00 0.0000

0.0000.00 0.0000

mre=/yr fract.

1.875E-CI C.0097

1.838E-Q1 0.009'

1.472E-03 0.0001

2.141E-03 C.0001

5.015E-05 0.0000

5.700-04 0.0001

2.656E-03 0.OOl1

4.2ES4000 0.2170

6.55tE-01 0.0340

5.220E+00 0.2706

rrem/yr fract.

3.09'E-02 0.0016

6.475E-02 0.0034

3.424E-04 0.0000

4.979E-04 0.0000

2.e32E-04 0.0000

5.023E-0' 0.0000

1.375E-04 0.0000

2.907E-01 O.OC99

3.1P4E-04 0.OOOC

2.t60E-01 0.0149

rnrem/yr fract.

I.I06E-02 0.0006

5.505E-02. 0.0029

2.0960-06 0.000O

1.176E-05 0.0000

9.E030-06 0.0000

6.651E-04 0.0000

1.821E-03 C.0001

1.95tE-01 O.C103

1.431E-02 0.0007

2.815E-01 0.0146

rmrem/yr fract.

3.551E-04 0.0000

6.961E-04 0.00CO

e.e95E-05 0.0000

1.294E-04 0.0000

7.541E-06 0.0000

2.938E-06 0.0000

e.0430E-O 0.0000

2.213E-03 0.0001

1.982E-05 0.0000

3.421E-03 0.0002

7otal Dose Con~tribution~s TDOSE~i~p~t) for 2rndividual Radionuclides (I) and Fathways (P)

As mren,!yr £n-l Fraction of Total Dose At t - 0.0000.+00 years

Waster Dependent Pathw.ays

w~ater

-- 17 0.0COE400 Z.Oc0o

-11 0. 0000E~00 0 .0030 ,,

L'1 0. 00cE. 80 0. OC00

-e- S5 0 .0. 0 E. 00 C.0.000

*i 59 0.0000.00, C.00

I(4 .00O.00 0.0CC00

e:, 90 CcU'E'O Co n0c.0

eta9 c.t. or 0.0000 r

Fish

mrCr./yr 'ract.

0.0000.00 0.0000,

O.DCOE-00 C.OCO:

0.0000.00 0'.0000

O.000.00 O.D.OOOO

0.000.E000 0.00CO

0.000E-00 0. O000C

Radon

rrem/yr fract.

0.0000E+C 0.OCOC

0.0000.0.0 0.0coc

0.000-0.0 0.0000.C. 50E 0 .O.OCO^

0.C000.00 C.00C

0.000O.00 C.CQ00

C.00co0-0 O.CGGC

C.000Eco Q.Q0000

C.C000C.0 EO" . 0000

C,. 0000.00 0.CvOO

Plant

tnre.n/yr fract.

0.000E.00 C.0000

C.000r.p0 0.CCOC

0.0000.00 Mo0no

0.600E.00 0.0000

0.000.E+0 0.0000

O.OOOE+00 t.0000

0.0000E.0 0.0000

0.000E.00 0.0000

0.0000E00 0.0000

O.OOCE0C0 0.0000

Meat

virem.yr fract.

0.OEOC 0.0000

0.0000.00. 0.0000

0.0050E.00 C.0000

O.OOOE-OC C.000C

0.0000.00. 0.0000.

0.000vEOc C.OOO

0.0030.-00 0.0000

0.00CE.OC 0.0030

0.0000.00 0.0000

0.000E.CO 0.C000

Milk

rsrem/yr fract.

0.000E00 C.000

c.OOOE+O OC.OCOO

O.OOOE+00 0.0000

G.000E0CO O.O000

0.000E+00 0.0000

0.000E+00 0.0000
0.0000.00 0.0000

0.00CE-00 0.0000

0.00C0E00 0.0000

0.0000+00 0.00300

Al; Path.ayrl

mremfr/yr fract.

6.475E000 0.3357

1.6510C.o0 Q.0C77

2.836E+00 C.14f0

3.043E+00 0.1578

3.507E-04 0.0000

1.698E-03 G.000O

4.fi2E-03 C.0OD2

4.587E000 0.2378

6.703}-01 0.0347

1.929E+01 1.00QO0

Srj, c! f al wa:e: indster,3Crt and p ~ri att.w3vs.
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Su-.ary :RESF e;:, Fa:a-ete:t 7*iJe: Flum.-:rc'k Su:face Sci! VSA:00.U.Jt

Tr. :a: C-DSe c. ~::.^¢ - iF,:: tcr :r._vicua: Radicruclicer " and Fathways (p)

;,. rr:er/ a;d F:acticr :f Total Dose At r - 1.000E*00 years

Water !naeperder.: Fathways (inhalation emcludes radon)

Ground

S~uclide mreni/yr !ra::.

Co-6C 5.473E-00 0..}6

Cs-137 1.353E.C0 0.075-

EU-IS2 2.6700-00 0.1497

Eu-154 2.OFE+00 0.15'.4

re-55 C.OOECO 0.0000

Hi-59 0.000-OC 0.0000

Si-6 O.CQOGE+O 0.QOOO

Sr-90 F.540E-03 O0.000

Tc-99 4.7s50-05 O.COC0

Total 1.2310ECO 0.E900

r-.rer/'r r~a;:.

1.,459-C7 .G0000

t.297E-7- 0.0000

1.C320-06 0.OOtC

7.446E-09 0.0000

1.0-3E-0Q 0.0000

2.47;E-t0 C.OOQO

.007E-06 0.0000

3.024E-O'F C.O00

7.796E-06 0.0000

radJcr.

rp.ren yr tracf .

C.O"E0C00 t.0OOC

0.000C400 0.0000

O.00E0*00 0.0000

O.OOCE00Q 0.0000

0.000E0CO C.O000

0.0000E00 t.0000

O.OOOE+CC 0.OOC

0.00r0.00 0.0000

0.00.00r00 O.QCOt

0.000E400 O.COOO

Plant

mren.yr fract.

1.643E-01 0.0092

1.'54E-01 0.0101

:.397E-03 O.OOG1

1.97eE-03 0.0001

3.677E-05 0.0000

9.561E-04 C.0001

2.599E-0C C.0001

4.019E+O 0.2253

6.064E-01 O.C'41

4.978E400 0.2795

Heat

mrern/yr fract.

2..1IE-C2 C.0O1S

6.320E-02 O.0035

3.24SE-04 C.0000

4.599E-04 C.0000

2.169E-04 C.0000

4.951E-05 0.0000

1.346E-04 0.0000

1.e32E-02 0.0103

2.957E-04 0.0000

2.75CE-01 0.0154

Milk

ftren/yr fract.

9.696E-03 0.0005

5.373E-02 0.0030

7.674E-06 0.0000

1.0VE7-05 0.0000

7.579E-06 0.0000

6.556E-04 0.0000

1.7E2E-03 O.OOCI

1.907E-CI 0.0107

1.329E-02 0.0007

2.698E-01 0.0151

Scil

mrem/yr fract.

3.112E-04 M.0OOD

t.793E-04 0.0000

E.440E-05 0.0000

l.195E-04 0.0000

5.830E-06 0.0000

2.9E50-06 0.0000

7.?70E-OE 0.0000

2.029E-03 0.0001

1.839E-05 0.0000

3.255E-03 0.0002

Tctal Doze Cortritutior, TDtSE0(,pti fcr ;ndividual Radionuclides Ii) and Pathways (p)

As na.emlyz anrd Fraction ef Total Dose At t - 1.0000400 years

Water Dependent Pathways

W ater

4l-e mem/yr rac:.

:o-60 C.OCOEOt 0.000?

:5-i3. 0.tQ0E0.00 Q.OQ0t

4u-152 C.000E.OO G.QO0t0

0u-154 0.002CE0C C.QOCt

0. 0000t00 0.000C

i-SS. 0.0.00E0 0.000O

:r-9i O.QOE+07 0.0000

.c-9° C.t00E-0O 0.000G

~ot;; O.OtOE+OO O.GtOC

PI ft.

nrerlyr fra;:.

e.000GE+C C.0000

0.000CtC 0.0000
D.OGOE-OC 0.000O

0.0OE-N 0.000c

t.COQE-t0 3.tOt?0

C.00C00.0t C0.0000

C..000'0t C0.0. 0

t.GG2E-Ct 0.00O0

0.000C-CO 0.0G00

C.-D3E, .-n,.O

Fadon Plant

mrem/yr fract.

0.0000E+O0 0.0000

C.000E.00 0.000O

C.000E.0C 0.0000

C.0OOE00 C.0000

0.OOE-G00 0.C000

C.OOCE.0 G.C000C

.COOEO-OC t.0000

0.00CE+O; 0.00CC

O.COOE-00 0.000C

0.000E-OC 0.0002

mrem/yr Sract.

0.000E+00 0.0000

0.000E+00 0.0000

0.00O0-00 C.C000

0.000E-00 C.CCO

0.;0CGE-G C.OC0

0.000C+0. G.G000

0.0000400 C.0000

0.0000E+00 .OGOC

C.000E400 0.0000

0.00O.0O 0.0000

Meat

mrem/yr fract.

0.000E+C0 0.0000

0.000E+00 0.0000

0.000E+00 0.000C

C. 0000.00 0.0000

0.000E.00 C.COOO

OC. QOEO-OOC 0.00,00
0.000E.0c 0.0000

O.OOOE-00 0.0000
0.0 00C.00 0.0000

0.0000+00 0.0000

O.OOCE-OO 0.0000

Mill: All Pathways

mrem/yr fract. mrem/y: Sract.

O.000E+00 0.0000 5.675E000 0.31tl

O.000E+00 0.0000 1.6500E00 0.0925

0.OCOE+OC 0.0000 2.672E000 0.1496

0.0OOE+OC 0.0000 2.1l0E*00 0.1!'6

G.O00E-000 .0000 2.71iE-04 0.0000

C.00C0E00 0.0030 1.664E-03 0.0001

C.QOOE.00 0.0000 4.523E-03 ;.0003

.0000E+00 e.0000 4.405E+00 0.2469

0.000E+00 0.0000 6.220E-01 0.0349

O.O0OEQ00 0.0000 1.784E+01 1.0000

Sum of all water inrependert and dependent pathways.
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Sv.a-.aray: ROSRAC:.t etat Parare:er! r:: C:r:c u'- Sc13 E:SA'E.RA.

S::a _Cse rcfi:.:±:rcs 7 ~S0.it, for :n'Svidza' Radiozou:.idss It) aned at:.ways (p)

A- mr.srn r 5a.d Fra:ti:r. of T.cal E cse At: - B.000-EOc years

\~:9.Wa-e 'r~etere ,:Fa-.t~ways ilnt~alatlen e::cludes radsri

Ground

Radio-

Nuclide mrem/yr tract.

Co-60 4.203E+00 C.274;

Cs-1317 .89E+Ot o.Qc40

EJ-152 2.403E+00 0.156l

EU-154 2.3960+00 t.1'6i
re-55 C.OOOE+00 0.C000

Nl-59 0.000£+00 o.OOQO

Si-63 C.COOE+000 C.000

Br-9O F.796E-03 0.0006

Tc-99 4.051E-CE 0.00.

total 1.03CE-01 0.6717

Irnhalai~crr

nremn/yr tract.

5.07E-C G.Q000C
1.190-07 0.000C

7.409E-0? C.C0Cr

f.82z-C0 o.oooo

4.451E-t9S .0.000

1.042£-CC 0.00o

2.366SE-0 0.00OC

4.017E-of C.00CO

i.604E-O 0O.e0CC

6.986E-06 0.0000

Ra rvc.

r.reriyr fract.

C.000-CC, 0. o000C.0007.00 C.OOct

o.QQ0t-OQ 0.00CC

C.00COE-G 0.000

0.0000.c0. 0-.Oc0

0.C00E+O. 0.0 00

C.Q 00.+0 C C.0000

Plant

mnrem/yr tract.

1.262E-01 0.0082

1.705E-Oi 0.02"

1.257E-03 0.00Q

1.68rE-5l3 0.0001

2.317E-05 0.0000

°.2S7E-04 0.0001

2.48tE-O3 O.OC02

3.706E400 0.2417

!.237E-01 0.0342

4.533E+00 0.295C

Meat

nrent/yr fSact.

2.Qt2E-02 C.0014

t.020E-02 0.OC39

2.924E-04 0.00QQ

,.925E-04 0.0000

1.30eE-c4 0.O00

4.?09E-cS e.oc0o

1.2F8E-04 0.0000

1.689E-Ol 0.0110

2.546E-04 0.0000

2.512E-01 0.0164

Milik

mrem/yr tract.

7.446E-03 0.0005
5.11BE-02 0.0033

6.90tE-06 0.0000

9.272E-06 0.0000

4.530E-06 0.0000

6.36SE-04 0.0000

1.706E-t3 0.0001

1.758E-01 0.0115

1.144E-02 0.0007

2.4620-01 0.0162

Soil

mrem/yr tract.

2.389-04 0.0000

6.471E-04 0.0000

7.597E-Q5 0.00CO

1.020E-04 0.0000

3.485E-06 0.0000

2.F12E-06 O.OOCO

7.535E-CE C.0000

1.B71E-03 0.OOZI

1.530-OS 0.0000

2.964E-03 0.0002

^otal Dcoe Ccntr:ut:1cr.s CSEII t! fcr Irndividual Radionuclides (i) and Pathway- (p)

As nre,-!/yr anj Fraction Cf Total Dose At t - 3.0OOE+0O years

Water Dependent Fathways

_iatsr

nuciie r rrem/yr frac.

:0-60 O.Q000EC^ C.000t
C-.3 .000'0.0 0.0Co

:u-l: 0. 0000.0 0 0C.0C0

e-154 0.000tE-CG 0. 001C

*e-f5 0.000-Ct G.C0050

ji -5!, . 0. 00E0-CC 0.0000r

r-90 0.000o0-0C0 .OC0C

;_Sr C.Q0CE-.G 0.00QC

oC-a V. OGOEtDO C.O0OQ

'ct&! O. On 0E -OO tC.G Q '

ri s .

mren./yr fract.

0.0000.00 -. 0010'

C.00OE+O.C ,r. vOG
C.OGCE+OoC LI. QOCC
0 . OOE-CC O . 00 'C

O.Oo"oZ-C.Z G. Oo'C

0.0*100+C0 O: .CtQ

0.000E-OCC C.OCc

0.000£0-C v.OGC0O

Radcn

rre./-.r tract.

C0.0000. C 0.0000O

C.00.0 0.0000
C.0CQE+GC O.COCQ

C.0('00-0 0.e000

V.000-E00 0-.0*00L. CCOE-OC 0. o0Ot
0. QGE-.0 C .OO0t

C. QCE-G 0. c

Plant

mrem/yr fract.

0.0000+00 .00CO

.000E00 0.0 OOC
O.C00+00 .0000

0.0000C00 0.0000

0.0000.00 O.OOCO

0.000.Co0 0.0000

0.05GE-DO O.0000

C.O0E0Cc O.c000C

0.050E-0O 0.0000

0.000E.00 0.0000

Meat

mrer.tvr tract.

O.000E+0O 0.0000

0.0000.00 0.000C

C. CGOE-oc O .GCOC

c.000oo0o O.Q000

O.OOOE-Oo C.OOQ_0.0000.00 01.0000

C.003E+0C 0.C0000

C.OOOE+00 C.0000

0.00CE-OC O.C0OC

.00C0E+G0 C.0000

Milk

mrexT/yr tract.

C.OOOE+00 0.0000

0.000E.00 0.0000

o.COE000 0.0000

C.00CE+0C 0.0000

C.OOE+00 C.0OO

0.000E+00 0.0000

0.000E.0C C.0000

0.0000E+O C.0000

O.000E-00 0.0000

G.OOOE+OG G.0000

All Pathways,

mrem/yr tract.

4.358E+00 0.2841

1.572E+00 0.1025

2.40Q5E00 C.S56P

2.^99E-OO 0.15f4

1.C20E-04 0.000C

1.616E-03 0.0001

4.231E-03 C.OO

4.061E.00 C.2648

5.355E-01 O.C349

1.!34E001 1.0000

8Sur. c' al' Wate: iaenhtar.c cepernoer. n- va
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cu--ar- X i eSF.Ee faul: fara!ne:ers C le; F j%.rr-I 0.rfs~r Sc A--.FA_

Trta: Dcse Cc -rir~t.s :C o E; c t: c: ir. vicua: . r. d.- (W: an- Fathweys iP;

As rme-:;yr an- Fraz:.c:. c! ctai Dcse At t - L.;OOE+0Q years

C"-" ra:er !I n arcent Fat hwar "Inha12tion e::cluOde radcn!

G:^und

RadCo-

Nuclice mrem/yr tract.

Co-6C 1.6ffE.00 0.1760

Cs-13'7 1.7 E+C. C.1147

Eu-152 I.f64E-00 C.1756

Eu-154 1.375E-00 0.1451

Fe-5 0.000E.00 O.00O0

Ni-59 0.000E+00 0.0000

Ni-63 0.000E+00 0.0000

Sr-90 6.622E-03 0.0007

*c-99 2.398E-05 0.0000

Total 5.8000.00 0.6121

nrtalaticn

rr:err/yr fract.

2.225E-07 0.0000

1.OC4E-07 0.0000

5.2f9E-07 0.0000

5.05E-C? O.0C0Q

7.i45E- C, 0..5000

9.415E-05 C. 000(.

i. C;33C G0.00C

3.47!E-iC O.OOC0

1.541E-C8 0.0000

4.866E-06 O.QCGO

Ra aor

mremiyr fra;c.

C.OQE+Q00 C.0000

O.COCE+0O C.0000

C.CC2E+00 0.0000

0.000E.00 C.CC0t

Q.oQQEo5C O .5000o

0.00CE-0G O.0000

O.CocOo-oc + .0o0,1

Q.CCE-00 C0.000C

0.0050.00 O.QOCO

0.000-CO G.0000

Flant

rnrermyr !ract.

5.007E-G2 0.0053

1.441E-01 0.0152

8.703E-04 0.0001

9.685E-04 0.0001

3.626E-06 0.0000

8.389E-04 O. COGI

2. 37E0-0- 0.0002

i.790E+00 0.2944

3.I 00O-QI 0.0327

3.299E+00 0.3481

Heat

mrern/yr !ract.

8.26CE-03 G.OO9

.07eE-02 C.0054

,.024E-04 C.0000

2.252E-C4 C.0000

2.160E-05 0.0000

4.344E-05 0.0000

l.10!E-04 0.0000

1.271E-0 0.0134

1.5C7E-04 0.0000

l.669E-01 0.0197

Fill:

mrern/yr fract.

2.955E-0 0.0003

4.317E-02 0.004t

4.7t2E-06 0.0000

5.321E-Of 0.0000

7.47tE-07 0.0000

S-53E-04 0.0001

1.45tE-O? t.0002

1.323E-01 0.0140

6.774E-03 0.0007

1.673E-01 0.0198

Soil

mrem/yr tract.

9.4t2E-05 0.0000

5.458E-04 0.0001

5.259E-05 0.0000

5.8_2E-05 0.0000

5.753E-07 O.GOO0

2.541E-06 0.0000

f.472E-O- O.OOCO

1.408E-03 C.0001

9.372E-06 0.0000

2.17SE-03 0.0002

Total Dose Costritutions TDCS0(SE:1:) for Individual Radionuclides (8: and Pathways fp;

As rnrer/yr aru Era:ticr. cf Tctal Dose At t - l.00C0EC! years

Water Dependent Pathways

r Water Fish

Nucclde mremfyr tract. srreml.yr fract.

Radon Plant Ieat Milk All Pathways-

mrem/yr fract.

-o-60 C.OOOE-00 0.0000

:--137 0.000-OC 0.000C

_u-152 C.OOE+00 0.00O0

-u-154 C.n0OO+O0 0.;000

.e-5 O.CCE0-00 0.0000

4i-59. .OO0E-0O C.0000

4i-6? 0.000Z-00 O.t000

ir-90 O.COO+O0 t.000C

c-95 C. OOOE+OC e. .0000

Iotas 0.000E+00 C.0000

(0.0.00E-040 0 .;0000'

0. IOC E-C. ' . 000 ;

0.000E0-000.0

C. OOOE+O:-, ;~. -;;t

0. O00-00C'. '0.00

G.OOOE-0 0. O0CC

0.COOEVtC 0G.COO

0.000tE-0 0.CtOC

O . OOOEG C CQ.O

C. 0OOE-C00 . I000C . .2t +C - C'CC . OO ',

O. UT0- 00. O .0CC

0.COO_-OC 0.0000

C.C 00-tO, C..tCU

rrem/yr tract.

O.000£-00 C.0000

O.000E+CC G.000oo

O.t.00+t4C 0.OCOO

0.000E-C0e C.0C0c

O.GOCE-00 0.O.0G

C.0G^OE-0 0.0000

O.Ccor+Ce O.GCOtO

0.0000.0c C0 000
O.O 0E+OC 0 .0000

C . "OOQE+00 Q .0000

mrrezr/yr tract.

O.OOE+QC 0 .0OO

0.00E000 0.0030

0.000-00 0.000CC

C.000OE C0.0000

0.0CCE0tOC 0.000G

C.00CE.00 C.0000

t..OCOE-00 0.0000

0.000E000 0.0000

O.0OOEQ00 0.COO0

.. 0500E-O 0.COOO

mnem/yr tract.

0.OO0E+CO 0.0000

C.OOCE.OO O.CC0O

0.0000.00 0.0000'

0.OOOEC00 0.o0o

0.0000.00 0.0300

C.O0OE+O' &.0000O.O00EOCG C.COvO
0.000E+00 0.0000

0.0000E00 0.0000

O.OOOE-0 O 0.0000

mrem/yr tract.

1.729E000 0.1825

1.326E+00 C.1399

1.665E.00 0.1157

;.376E+00 0.14!3

2.675E-05 0.000

1.460E-03 O.CC02

%.719E-03 0.0004

:3.057E000 0.3226

3.17QE-C1 0.0335

5.476tE+O I.0000

Sur' of all wate:r nsdee:der.: and dp*:,inJen a&twa.- .
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'u1~r:fis~tO',:.at Fara mrters S ezSDmr-: Srfac- Sci. USAC.^&.Sr:

.c;:al 'cse Ccrn:iou:ucrnf TZOSEti.p.:! fcr Irniv.idual Radicrtxclicez (ri ancd athways (F'

As r:erm/y; ard Fractimr. cf Total tose At t - 3.000E.01 years

*, water irnoependent Fathways (I:nhalaticn excludes rador.)

G:c, nd

Radic-

NRclide rrren./y: fract.

Cc-60 1.169E-02 0.0363

Cs-:;7 E.66E-Cl 0.2043

Cu-152 5.-14E-0: 0.177-

Eu-154 2.Fl4E-O1 G.0860

Fe-55 C.000E.00 0.0000

Ni-55 0.0000E00 0.0000

Ni-63 C.t0QE0.C 0.0000

Sr-90 -.F41E-03 0.000o

tc-99 S.f.lE-Cf 0.000O

total !.653E000 0.5052

:nhalaticr, Rador. Plant Meat

rrrem/yr fract.

1.5960t-0.' 0.OOQ5

6.172E-09 O .GCOC

1. SCC7-07 t.CGOC

1.034E-07 .C.0000

4.2.7E-:2 C.000

7.042E-09 0.00CO

I .317E-O 0.0000

1.544E-Ot t'.0000

i.446E-09 0.0000

1.929E-06 O.C000

rfsernmyr fract.

c.ooon0oo a.GOOO

t.000z0+0o C0.0000

C.OOOE.00 0.0000

0.00000 0.0000

1.000.EO00 C.0000

0.001E000 Q0.0000

0.OOCE-00 0.0000

O.0C0DE00 C.0000

0.0030.00 0.00O

C.0E0000 C.0000

nre.l/yr fract.

3.570r-CS 0.00;1

F.M66E-02 0.0272

i.042E-Q4 C.OC51

1.562E-04 0.000O

2.226CE-O C.0000

6.274E-C4 C.05C2

'.3'4E-0- C.0004

.. 23SE000 0.3767

6.931E-02 C.C212

1.403E+00 0.42e9

nmren./yr iract.

!.669r-04 0.0002

3.123E-C2 C.0095

7.013E-05 O.OD00

4.608E-05 0.0000

1.2570-07 0.0000

3.249E-05 0.OOO0

7.'tSE-0' 0.000C

'.64CE-02 0.0173

3.350-0' 0.0OOGC

6.6!5E-02 0.0271

mrern./yr fract.

2.1C7E-04 0.0001

2.f54E-02 0.0091

1.671E-06 0.0000

1.0e9E-06 0.0000

4.3S2E-09 0.0000

4.302E-04 0.0001

9.486E-04 0.0003
5.E790-C2 0.0190

1.514E-03 0.0005

6.644E-02 0.0270

Soil

mrem/yr fract.

6.761£-06 0.0000

3.356E-04 0.0001

1.636E-05 0.0000

1.197E-05 0.0000

3.34CE-09 0.0000

1.900E-06 0.0000

4.l90E-06 0.0000

6.255E-04 C.0002

2.095E-06 0.0000

1.006E-03 0.0003

.ctal Dose Ccntritutions TD0SEOi,F,t) for Individual fiadionuclides (i) and Pathways Ipl

As mremr/yr and Fractiorn of Total Oose At t - 3.0OE-G0 years

Water Dependent Pathways

i

Water

luclide imrer!yr fract.

So-60 0.00E-0.0 0.OQ0C

-137 C.QCOE-CO O.OOOG

Zu-152 O.COOE-00 0.000Q

.u-154 0. OOE-00 C..COO

re-l 0.OOE0CO C. OOQO

*- 0.003C0 0.00;0

4i-e7- 0.0E0-GQ C0.O'CC

'r-90 C.0,00E-GO 0.QONO

'c-99 1.64'E-C2 O.C050

otal :.t41E-02 C.0''50

Fish

rnrem/vr fract.

C.000rO0 0.0000

0.000EtOC Q.-t10

C.000QE-O O.CC00

C.OOE0 OO. COt

O.,-'C5E-OC O.OCt'C

0.OOOE.O0 0.00C0

5.9t90E-04 G . OtQ2

5 .9',Q0F-4 ; .000:

Radon

mrem/yr f ract.

0.00E-00 0.0000

0Q.000E00 O.OOOC

0 .QOOE-t'O 5.&0000

... E.OQ.CtC,

C.O0-O C, O.COOO

0.0000-00 O.OO0t
0.O 0.E. N0E Oe.000o0

0.0000.E00 01.0000

Plant

.rrem/yr f rc:.

O.CO040C 0.0000

0.OC'E+00 0.0000

0.0c00+00 C*.OODO

I.0000E00 V.0000o

O. oooo.C t.00c,

0.000E-0C ,.00^0O. MO'E-: OC C.OCt

0. 00 E 0 CC. 0000

0.0300.00 e.0000

i.S270-0. 0.GC 9

l.Si7E-02 C.OC 9

Meat

mn~rerr/y: f ract.

O.OOOE.0 0.0000

0.000E40C 0.0000

.000CE.00 0.0000

O.OOOEt400 C.OCOC

..O2E-CC O.Q000

O . &0-,O O . t OQ

Q.C0;E.0O 0.0000

0.000E-0C 0.0000

2.5160-05 0.0000

2.519E-05 O.v000

Milk

rnremlyr fract.

.0000.+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E.00 C.0000

e.OGOE-00 0.0000

C.000.00 C.0000

C.000E.00 0.0000

O.OCE+OO 0.0000

1.389E-03 0.0004

1.3p990-03 0.0004

All Fath-ays'

mrem/yr i'ract.

2.233E-01 0.0377

F.153E-01 0.24-i

5.E1lE-01 0.177.

2.616E-01 0.08ti

1.557E-07 O.0QOC

1.092E-03 0.003

2.408E-03 .O(OC7

1.356Et00 0.415C

1.066E-01 0.0332

3.272E000 2.0000

Sum oit Al1 water inr2eper.der.z an: deper.dert pathways.



RE').2. Verrizr f.2 *; :imit - 5.' year 1J/2E/2004 11:i2 2Pae g f

Surmary : F fac: *srs.ete:5 Fi:e:. t trcok Surface ScIl USA'E.RA:

Tctf :cae Ccr r r~u::cr. ZCSEti,;,t) for individual Radkor:oiea 'iL and Fathways ij)

A~r rrer,'yr ard Frac:ion :f Stcal Ocase At t - 1.0C3E+02 yearr

( wa:er it epe%.ient Fathways (Inhalatior exc:uces radcr.:

Ground

radico-

Nuclide mrenmyr !ract.

Co-60 3.151E-0S O.GCOO

Cs-137 1.219E-01 0.4294

Eu-15 1.467E-02 C.0517

Eu-154 3.090E-03 0.003S

re-55 0.ODOE+00 C.0000

Ni-59 O.OOOE00 0.0000

Ni-630 .000200 O.OOOC

Sr-90 l.195-04 C.00Ct

Tc-99 ,.C32E-O; C.GOGO

Total 1.379E-01 C.485C

Irhalaticr Fadon Flart Meat

nrerm/yr fract. nfre.Vy: fract. mrern/yr Sract. mrern/yr fract.

Mi1k Soil

1.536E-12 0.0000

i.125E-0E C.OOO0

4.559r-09 C.000C

4.005E-1'0 0.000

6.43CE-20 0.0000

:.54SE-09 O.COOO

2.075E-09 C.GOOO

9.020E-06 0.000oo

I.t21E-Il C.0000

I.IIFE-07 0.000C

0.00E+00 ;.COOO

C.O0NE03C 0.0000

C.000E-O^ C.OOCO

0.000E.00 0.0000

0.0000-00 0.0000

C.DQOE+00 0.0000

C.OOOE-00 0.0000

C.ODOE000 C.0000

0.000E.0O 0.0000

3.454E-07 0.0000

;.f15E-02 C.0569

.672E-O 0.0000

7.75E-07 0.0000

3.346E-lf 0.0000

2.2695-04 0.0006

3.020E-04 0.0011

7.2-7E-02 0.2549

3.661E-04 0.0013

e.942E-02 0.3150

S.(99z-O" 0.0000

5.653E-03 Q.C201

1.7M50-0f 0.000

1.7t6E-07 0.0000

1.890E-15 0.0000

1.1'5E-05 0.0000

l.S64E-O' 0.0001

3.2995-0' O.0116

1.7t0-01E 0.0000

9.021E-Q; O.O316

nrrem/yr fract.

2.036E-O 0.0000

4.E350-03 0.0170

4.217E-06 0.0000

4.215E-09 0.0000

6.543E-17 0.0000

1.556E-04 0.0005

2.071E-04 0.0007

3.433E-03 0.0121

7.99SE-06 0.0000

6.643E-03 0.0304

mrem./yr fract.

6.544E-10 0.0000

6.120E-05 0.0002

4.U39r-07 0.0000

4.640E-Ot 0.0000

5.034E-17 0.0000

6.E74E-C7 C.0000

9.151E-G7 0.0000

3.f55E-05 0.0001

1.107E-O 0.0000

9.987E-05 0.0004

Total Dose Contributiorr TrOSE(ip~t) for Individual Radionuclides (i) and Pathways (F)

tAs mrerr/yr and Fraction of Total Dose At t - I.QOOE+02 years

water Dependent Pathways

C , water

K uclide wrerrfyr fract.

.o-6c Q.QCQE+OC 0.0000

:s-127 0.000o.00 C.0.00

Cu-5 .C000E0N, C,.O0C'

:u-154 C.OOCE00Q G.O^OO

'c-S' 0.C00O.OC 0.0000

±-SF. 6.6-5E-0 .Q.0OO?

;r-90 1.710E-02 C.0602

*c-59 l.59E-03 0.006f

'otal !.S.eE-&2 C.0675

Fish Fadcn Plant Heat Milk

mres/yr fract. rnren.yr fract.

G.C00E+CO (.COQO

C.CO+O C. O^OO

t.COQE.2C C.QCC'I.0000.00E 0.000C
.00.0 .0060

1.6;9E-C' C.0CCI

i.l530-05 O.OO0i

1.6220-23 5.05ti

6.7?'E-C5 C.00DU

l.q7EE-&? C.007G

C.000E+O 0.0000

C.0COE000 0.O0"

C . CCOE-C CICO.OOQ^J
0. C00E0O 0.0000

C. CCO!,6 0.COC)

C.O00GECO Q.0300
0.000.00O Q.G000

mrern/yr fract.

0.000!2.00 0.0000

0.000+O 0.0000

O.0OE.00 C0.0000

0.000r.o00 C.0000

C.00CE+00 0.0000

'.040E-C' O.OC02

6.709E-05 C.0002

I.025E-02 C.03el

2.1905-0? 0.0077

i.256E-02 0.0442

arems/yr fract.

O.0OOE+00 O.OOCO

O.OOE-00 0.0000

0.000E-'; C.S0DC

0.00CE0CG ;.0C00

0.C05E-CC C.OO0v

f.201E-;f C.C0OC

6.2530-06 O.CCCC

1.9360-CS Q.00fS

2.900E-Of 0.0000

'.9'5E-S; O.C00f

nrem /yr tract.

O.OOE+00 0.0000

0.000t.00 0.0000

0.000E-00 0.0000

0.000E+CC C.C000

0.0000E+O 0.0000

1.3;55-04 0.000'

1.S57'-C4 0.C00'

2..C9E-03 0.0095

1.See-04 Q.G006

3.193E-G3 0.0112

All Pathways-

lreml/yr fract.

1.193E-05 0.0000

1.467E-01 0.5236

1.468E-02 O.C517

I.091E-03 0.0036

2.34GE-;5 0.0000

6.9590-04 0.0025

9.264E-04 0.0033

1.1312E-01 0.39C7

4.f52E-03 0.0164

2.639E-01 1.0000

Sum of alI water irJeper.dert and de pr.:ert patnwaye.
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Su-.m FE F: Defau:t i re-e:ers Eie: rlu rnef' surf&ce Soll USAC_.RAD

To:ai :..se OCr :rutier~s T -E<:p.:; Ser TrtIvieual Radio-cLIdes (W) ard Pa:hways (F)

A mrer.!yr ar.c Fractior. of Total Dose At t - 3.000E+02 years

(17 hater Inclepencen.t Fathwbyz (Inhalation exclodes :,:on!

Ground

Radic-

Nuclid rnerr./yr f:ract.

Co-60 3.90;4-ll O.t00o

Cs-137 ?.424E-04 0.21?9

E;-152 3.9;E-CV G.OCO1

Eu-154 1.40 O- O C.OO Ct

Fe-55 C.. MOO00 0.0 0MO

Ni-SS 0.000E.O0 0.0000

,4i-c:, 0.NO0E*O0 O.OOO
Sr-90 5.143E-Ot 0Q.POO

Te-99 S.F17E-15 0.0000

Total 9.429E--04 0 .Ie9

I nhale Ier! Plant Meat Hiii:

.rreiniyr frce:.

5.215E-24 0.000C

f. 702, -2 io. Cooo

O 0CE^ . COOO1

0. N00.OC 0.00,00

1.395E-l C1t0000

3.6.-M-13 0.00.0.0
2.6990-1: 0 .Q00O

5.690E-l0 0.COOO

2.90eE-10 Q.OOOO

rirer./yr fraet.

0.000Q00 0.0000

0.C00M00i C.0000

0.000-O, 0.0000

Q.0000000 0.0000

cI. OOO--OC O. .000

0.000.00 0.0000

0.00-G0C t.000S

0.00GE-00 C.0000

0.COOE-00 0.0000

0.000E.00 0.0000

r~ern/yr fract.

9.121E-19 0.0000

9.711E-Q Q0.0196

1.623E-10 0.OOCC

7.683E-14 0.0000

0.0000.0o C.000C

9.661E-06 0.0019

3. 04 0E- O t tM.0006

1.6M4E-05 0.0034

E.861E-l1 0.0000

1.267E-04 0.0255

nrem./yr fract.

1.6SE0-19 0.0000

4.005E-Q5 0.0Cii

4.60QE-11 0.0000

2.276E-14 0.0000

0.OCEQ00 0.0000

5.777E-07 C.0001

1.t1 J -07 C.0000

6.03tE-07 0.0002

4.332E-14 0.0000

4.161E-CS O.OO4

nrrem/yr fract.

5.796E-20 0.0000

3.262E-0G 0. 006t

1.126E-12 0.0000

5.231E-16 0.0000

O.0OOE*00 0.0000

'.326E-06 0.0015

2.306E-06 0.0G05

t.194E-07 0.0002

1.944E-12 0.0000

4.307E-05 0.0067

Soil

Ierem/yr Tract.

2.222E-21 0.0000

4.731E-07 0.0001

1.261E-11 0.0000

5.967E-15 C.0000

O.00E0.00 0.0000

3.764E-06 0.0000

1.14E-C0 C0.00CC

1.094E-06E 0.0000

3.454E-15 0.0000

5.336E-07 0.0001

;otal Dose Ccrt:!tuticnn !DOSE0iptI fcr Intividual Radionucl.des (1) and Fathways (pF

As mrem/yr- and rracticrn of Total Pose At t - 3.00CE+0C years

Water Dependent Pathways

( lWater

*ucliee rneA./yr fra.:.

:o-6C O.OGCE-00 0.0000

:S-137 0.000E-CC C.00GQ

lu-iS7 Q. 0.00-0 C'. 000

:L-154 0. P 0-E 0,; 0 C0. 0io

7e-95 0. 00-EOC 0.0Q

':-59 , 65E-t4 C.1362

!i-t3 :.129E-04 0.0429

;:-90 .. 450E-04 0.07 9

e.-99 4.530E-10 0.0003

Otal 1.0640-02 G.25-6

Pish Radon

mrerd!yr fr:at.

0.000E400 0.0000

o .0000'00w o. oc'~.
C.00CE40 0.0e00
C .A C -tE. nI , C C(A,.

1. 35E-O4 0.0249

- . 67L-C5 C.. E

4.327E-:) C..ON

1.676tE-l 0.0000

2.057E-C4 0.0414

mrerf/yr fract.

O.OOOE400 0.0000

O.GOOE OQ C.0c00

0.000E-00 0.000

0. 0006'C3 0,.O00

C.0000+0S C.0000

C.C000*00 0.0001

0.000-OC 0.0000

0.C0700.0 0.0000

0.0000E+00 0.0000

0.000FC0 O.C0000

Plant

:nrerrt/yr fract.

O.000EC.0 0.0000
O.COOE+OcOC.CGCO
O.CO0000 C .c000

O.0C000-C 0.0CO

I0.00CE-CO 0.000C

3.t 1E-04 C.0G77

:.212E-DC O.C244

2.i7CE-G4 0.0477

S.395E-IC 0.0000

7.432E-04 0.1497

Meat

rrenlyr fract.

0.000E+00 C.0000

0.00004C 0.CbOO0

0.00^E-OO 0.00;0

C.003E00 Q.C0003

4.754E-05 0.0097

1.50SE-05 0.0030

4.50FE-05 O.CCS1

7.149E-13 O.OCQO

1.0e10-04 O.G21F

Milk . All Fachways-

nrem/yr fract. mrern/yr fiact.

O.OOOE00 0.0000 4.C22E-17 0.0000

0.000E.00 0.OO00 1.113?-03 0.2240

O.E000 0.0000 3.99CE-07 O.CO0

C.OCEtC0 C 0.03.0 1.403E-10 0.C000

0.0CO.OC O.CCOO C.COE+00 0.000C

;.071E-Q3 C.215t 2.321E-03 0.4674

3.3t9_-04 C.067e 7.305E-04 0.1471

t.279E-O0 0.012t .C015E-04 0.1614

i.911E-11 C.0GGC 1.146E-09 0.0000

i.47CE-C3 C.2961 4.96tE-03 ;.OOCO

Sur". cf a;, eate: 1rwe.den: a-;d -eper.Iesn psa:tway!.
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C ursa ry : ESFA. Cea.:F:~:: S :Fu,:~ urfa:e fo'lI U.A:Zt=.kr

.:t21 ::Qe Zo:'-;r >i,.:f:incixiozal ;hdionuclidez! ie and Fa~rwayr . r

As mreniy: ar' 0ractior, c' Total ocze At t - l.COO-0-1 yearE

Xa:er :rndepender: Fathways :-i;alatloin e:cludes radcn!

Grc~Jri

iuclide inremlyr 'ract.

..o-6O 0.0OCE-O0 0.0000

.s-137 0.O00E.CO 0.0000

Au-152 C.000'00 0.0000

Su-154 0.000+00 Q0.000C

4i-59 (C000+O00 C.0000

4i-t3 0.000E.00 0.0000

'r-90 0.000E+0C 0.0000

.c-9
9  

C.00OE.00 0.000

otal 0.000E+00 0.0000

:nhala rt Flart Meat

mrem/yr r:ac..

O.00CE-00O C. OC

C.0DOE+00 0.0000

0.000.E+0 O.0000

M.COE,00 0.0000

C.OC3E-00 C.000C

0.0000.00. 0.000CG.OcnE-0GQ C. OOO^C

C.0000.00 0.0000

V.0000.000c C. 0000

0.005E-00 C.0000

rrer./yr fract.

0.COQ--oC 0.0?0O

C.000E0o0 Q.000G

C.000E+00 S.0000

0.Go0E000 0.0000

0.00CE000 0.0000

0.000E.00 0.OQCO

0.C00E.00 0.0000

0.0007.00 0.0000

V.COE00 C.t.000

C.0O0E+00 0.0000

mrem/yr fract.

0.OCOE.00 0.0000

2.209E-2P 0.0000

3.163E-22 M.OOO

0.0000+oo 0.0000

0.000r.00 0.0000

2.067E-It 0.0000

4.194E-19 0.0000

4.405E-24 0.0000

0.00E0.00 0.0000

2.093E-16 0.0000

rrem/y: fract.

G.000E+00 0..OOC

2.026E-1' O.0000

1.2f4E-21 O.0000

0.0000.00 0.0000

O.OOOE+OC 0.0000

2.927E-16 0.0000

5.93tE-19 0.0000

7.26GE-24 0.0000

0.0OE.00 C. 0000

3.135E-'- 0.0000

YU1 Vk

mrem/yr fract.

.000E+0C (.0000

7.Ep9r-16 0.000O

3.286E-24 C.0000

0.00000 C.0000

0.0000+00 C.0000

1.94tE-l! 0.0000

3.747E-lt 0.0000

3.905E-24 C.0000

0.000E+00 0.0000

1.es90-15 O.COGO

Sci '

mrem/yr fract.

0.0000E00 0.0000

0.000E+00 0.0000

0.0GOE+00 0.0000

O.0COE00 0.0000

.0000E+00 0.0000

0.0000E+0 0.0000

0.OOOECO 0.0000

O.OOOE00 0.0000

0.0000E00 0.0000

C.OOOE+00 0.0000

Total tcse Contritutirn! TXCSE(ip,ti fcr Ir,dividual Radiornuclides (ii are FaPthways Ep)

As mrem/yr and Fraztior of Total Dose At t - 1.COOE03 years

Water Dependent Fathways

water

I2C~l+C mres/yx fract.

:o-tQ 0O.COOE-55 C.OOOO

;u-A52 C. C0c0.0O c.cOC:C
:u-'4 O.;QE-t-C C .G'

e-55 0.OO00*0Z 0..0tt:

1it .-24E-O- C.002-

Zi-61 i.sfEL-2] C.CO0f

r-9n 4.646E-17 0.00C0

'c-99 0.000E.0C C.0000

otal :.32 E-tr C

riEh

nrern/yr 'ract.

0.000E+00 Q.t00

0.0000.00 ;.C;Ct

0.0000.00 C.OOGQ

0.000E-0N C. O0.0.

,41 ;E-(- ,. 5.

4.8is:E-1: C. ;-':

Q.OOQE-OC C.0000
.000;.2E-C. 0. ,,

423' c9 . c53 ;

Fador,

nremlyr fract.

0.00CE00.0 0.0000

C.OOGE-CO 0.0000

C. 0000.01 0.03000
0.0000~0 .. 0

0 .CtE-.t C.QO0C

O.^O'E-Ct C.OCOO

O. POE00 C.. OOMv

e. C-,'t40; 0C.0t

Flant

mnrem/yr fract.

0.COCE+00 0.0000

0.0000+00 0.0000

O.0C0LI C O.0000

Q.0C'E-CC 0.0000

0. DOO 00 0. eoc

7.539E-QF 0.160E

1._24E-11 C.0tt3

2.7t9E-17 0.0000

0.000E-00 0.0000

*.554E-09 0.1071

heat

mrer./yr fract.

0.0000+00 0.0000

O.^OOE-0C C.0000

0.000CQE-O c.000

0C.-C0,30 C.00O;

0.0000.0? O.C00^0

9.4050-16 '.0_tt

1.9CiE-12 C..OGO

5.306E-1I C-.CvO

0.00E0000 O.OOCG

9.424E-1C 0.C209

MilI.

mr.rer./yr Sract.

0.000+00 0.0000

0.00QE-G00 .0000

0.00C-0OQ 0. 0000

0.020EtQ00 t.00CO

0.00CE-00 0.000GQ

2.0910-06 0.4641

4.241E-11 0.0009

7.399E-16 O.OOCO
C.OOE400 0.0000

2.102E-06 0.465C

All FathwaY5-

r.rem/lyr 'ract.

O.OOOE-00 0.0000

3.03CE-17 0.0000

2.605E-21 C.0000

C.COoO+00 C.0000

0.000E.00 0.00CO

4.,12iE-t 0.99.0

5.121E-1l O.OC20

9.214E-17 0.0000

O.CCO+00 0.0000

4.!21lE-0 1.0000

S.r Cef al waotr 1:.Ie.tnrer. a:nd alere'.?j: atht.'.&'e.



rESRA!, Versior 6.21 ,_ ; -r .. S year :'4/2iO04 11:22 Fage 1S.

Sur-a:; : RES-A.- esae. F6araet:z Fi rFit: Flumurook: Surfa:e S:51 USACE.R;A

tcs:cSuce Fea:i:s Sun.*. Over All Fatw.ays

Farer.; and Frr;er~y Fr rn;pa1 Raliorinclide Ccrtritb:icn Ir.dicated

Orodurt Eranch SF:,;t) Crrer'Jyr)/!;±./ g

(±i ( ) Frac:icr- - C.QOCE+Qt0 1.000CE-00 l.tE-0ICOO- 1.000E601 .-. QOEO-Cl .0006.02 l.0006.02 1.OOOE-03

Co-60 Cc-65 1.0COE.00 E.475E-Ct 5.65640 4.35EE.00 1.7296C40 1.233E-01 1.193E-05 4.022E-17 0.OOOE00

C5-Il' Cs-Il7 1.06OE.00 1.t91E-CC 1.E506.00 1.572E60 1.326E400 f.1l3E-01 1.4t7E-01 1.113E-0 3.036E-17

Eu-152 Eu-152 7.20i-E-t1 :.^30E-tO 1.9266-00 1.214E-00 2.2006E00 4.154E-01 1.05SE-02 2.676E-07 3.531E-32

Eu-152 Fu-l 2 2.792E-01 7.6(-E-0! 7.45FE-01 f.72lE-C0 4.64eE-01 1.624E-0: 4.095E-03 1.114E-07 1.36EE-32

EU-152 G0-152 ,.792E-O; 4.37FE-1 !.263E-16 2.845E-16 7.16PE-16 1.340E-15 1.flOE-15 1.201E-15 1.605E-21

Eu-152 ZCSRI.) 7.662E-01 7.459E-01 6.715E-01 4.646E-01 1.624E-OI 4.099E-03 1.114E-01 1.605E-21

Eu-154 Eu-154 1.OOOE-00 3.043E-0? -2.61 EC0 2.399E-00 1.376E600 2.816E-01 1.091E-03 1.403E-10 1.710E-43

Fe-55 re-55 1.0C0E400 -. 507E-04 2.711E-G4 1.620E-04 2.675E-05 1.557E-G7 2.340E-15 1.006E-37 0.000E+00

N:i-59 Ni-59 i.CO0E-00 1.6§6E-Q3 2.6t46-03 1.616E-03 1.460£-03 1.052E-03 6.959E-04 2.321E-03 4.512E-06

Ni-63 Ni-El 1 .O00E-0 4.6.2E-03 4.523E-t3 4.331E-03 3.719E-03 2.408E-C3 9.2f4E-04 7.305E-04 9.121E-1l

Sr-90 Sr-90 1.0000E+0 4.587C400 4.405E-00 4.0616E00 3.0576E00 1.3586E00 1.132E-Cl 8.015E-04 9.214E-17

Tc-99 T;-99 .OOE6t 6C.70E-01 6.220E-01 .355E-01 3.170E-01 1.086E-01 4.652E-03 1.146E-09 1.267E-33

r - _
,Fract is tht C Itave actor for the J t principal radionuclide daughter: C'JMBRr(5) - Efr(l)'BRP(21- ... BRF(J).

rhe tSE. ircludes ccrt:±iutions from assc;iatec (half-life S 0.5 yr) daughters.

Sirgle Ralioruclice Soil Guidelines G(i,t) ir, pCi/g

Easi: ;a:4at:cr DEse Limit - :.!5CGE+C1 crem/yr

luc; 2:

(ii

Ic-El

:a-137

lu-I 52

:u-1 54

*e-55

i-6

r-FQ

C- 9'

Q0.00600C

3.8616E-O

1.479E601

8.Ve7E660

E.215E-00

1.129-.04

1.4F1t.04

5.4096.03

5.4 5Q0r' 3

3.73QE.O

I.000E00c

4.4 66E t

1.515E6CI

P. 1576.00

P. e94E.00

9.222E+04

1.56-.C04

5.527E-C,

5. fE-OQ

4.0159E6.

3. G;-O

1. 4O2E6Cl

I- C;42E+0Q

1.!543E+C

1. 54 7E{Q04

_. .EtQ.

6.:56E6C.

4.669E-O)

1.00601

1.446Et01

l.6e6E601

1. 5t2E.01

1. el66.01

9.346E+05

I .712!+04

(.721E-03

e.177E+00

. 6.07+C1

3.QCOE+Ol

2.C26E+62

3.066E+01

4.2976.01

8.876E+01

1.606E+0E

2.299E+04

1.03SE+04

1.64201!

2.303E-02

;. 0O0E-C2

2.095 E-06

1.682E+02

2.7073E-3

2.291E+04

2.409E415

2.592 6+04

2.f9E+C64

.209+E*02

3.00CE-C2

:.131E.15

2. 24 7E+(4

6.266E.07

1.762E-1I

'2.409E+15

1.077E-04

1.422E+04

3.2196-04

1;.6 6E6iC-

1.OOOE+O1

-1.131E-15

-6.7I016E.1I3

1.765E-14

12.639E.14

-2.409E415

5.541EP06

2.1416E11

'1.696E.1C

At specific activity ilrs:



RUERAt, Vezsictr. (.11 T- Limit - C.5 year I0125/2004 11:22 Fage 20

Sunma:y R: F^SR Ctfaeuit orsmeters File: Tlumtrcc;: Surface Scil USACE.FA0

Suwn.e. Dose/Sox::e Ra-ics DSR .i t; ;~res!y:I/(pC lgI

_and Single Piadlcnuciide Sci: Guicellne! G(1,t) in P-ll;

at tzin - time of minimum single radionuclide soil guideline

at tmax - time of macimun. tctal dose * 9.0009+00 years

Nuclide In'tial tuin ZSRFitmin) GC(±.nni) DSR(i trnax)

(i

Co-60

Cs-137

Eu-152

Eu-154

re-55

Ni-59

Ni-63

Sr-9S

7c-?9g

(FCl /5)

1.000E.00

I .000C+00

1.000E00

I . 0094

1.009E.00

I .OOE.00

I.000E+00

I.00CE+00

I .0OE+00-

(years)

C.OOE+C0

C.OE900

C.09OE.00

G.OOE.00

0.0009E00

33;6.3 ± C..

C.OOE+00

e.0009EOc

C.OCOE900

6.475E900

1.69190co

s.616E900

-'43EQ00

3.507E-04

2.352E-03

4.622E-C3

4.50-7E.00

(.703E-9-

(pci/)

3.S61E9CO

'.4799.O0

F.879+400

6.215E-00

7.129E+04

I .03E+04

5.409.0.3

5. 450E- 00

3.730E.Ol

F . 475+00

1.191E900

2.616E+00

3.043E+00

3.507E-04

1.6esE-c3

4.622E-03

4 .5F7E-CC

6.703E-01

G(i, trnax)

(pdl /gI

3.861.E00

1.479E+01

e.8789400

8.215E+00

7.129E+04

1.481E+04

5.409E+03

5.450.O00

3.730E+01

Kut



RESSAD. Versior, 6.2 .. Limit s O.S year C0/28/2004 11:22 Fage 21

Sumrary F.SSA Default 7araet:ers File: Frtt-rcck Safaze Soi USACE.RS_

:nclv dual NUuIie .ore Sur.ned Over All Pathwayr

Farent Nuclide and Branch Fraction indicated

earent B5Fi(i; OSE(J,t), mrerl/yr

tw ii : .GCOCE00 i.000E00 ?.000E500 1.005E+01 3.000E5.1 1.000E402 3.030E502 1.G0E+C03

Co-EQ Cc-60 1.030E.00 6.475E-00 5.f755.00 4.358E.00 1.729E+00 1.233E-01 1.193E-05 4.0225-17 C.OOE+00

Cs-137 Cr-137 .005CE.00 .69250EC 1.65D£-Q0 2.572500 2.326E500 8.153E-CI 1.487E-01 2.213E-03 3.036E-27

£u-152 Eu-152 7.206_-01 2.030E-00 1.926E240 2.734E-00 1.2005.00 4.1945-01 1.056E-02 2.676E-07 0.000E+OC

Eu-152 Eu-152 2.-52E-C2 7.662E-02 7.459E-02 6.725E-01 4.648E-01 2.624E-01 4.099E-O 1.114E-07 0.005E400

Su-152 , SI 2.1 00 2.6725+00 2.405E+00 2.6655+0C 5.816E-02 1.4685-02 3.9905-07 C.000Q+00

GO-152 Su-152 2.7925-02 4.379E-i7 1.263E-26 2.645E-16 7.1686-16 1.340Q-15 1.610£-15 1.201E-15 1.605E-21

£u-154 Eu-:54 2.030E500 3.043E+5C 2.8115E00 2.3995E00 1.376E+00 2.816E-01 1.0915-03 1.403E-10 0.0005E00

Fe-55 Fe-55 1.000500 3.5075-0c 2.71;1-04 1 .625E-C4 2.675E-05 2.557E-07 2.340E-:5 O.OOE-OO 0.000E+0C

Ni-59 Mi-5B 1.0005'00 1.668E-03 1.664E-03 1.616E-03 2.460E-03 1.092E-C3 6.959E-04 2.321E-03 4.512E-08

Ni-63 Ni-63 1.0005.00 4.622E-03 4.523E-03 4.331E-03 3.719E-03 2.406E-03 9.264E-04 1.305E-04 9.121E-11

Sr-90 Sr-90 1.0005E05 4.567E.00 4.405E+00 4.061E+00 3.057E+00 1.358e500 1.1325-01 8.015E-04 9.2145-17

Tc-99 Tc-99 I.C000500 6.7031-02 6.220E-01 5.355E-01 3.170E-01 1.0665-01 4.652E-03 1.146E-09 0.00O0.00

Q>E is the brarch fractior. cf the parent tuclide.

ri~,-~



RSSRAt, Verficn E.2c Te- Limit - C.! yea: 10/2e/2004 11:22 Page 22

Su= ry : AES'i: * fe:;t Pa:amete:- F 1e: F xtrock Si.r aee Scil VSACE.P$L

;~i~v±dual Nuclide Scil Ccncettraticr

Farent NuCle &nc Brarcr. F:actimr ncicatef

Nu - Fearent SRr~i) S1,4,t1, pCi/g

Cj) .i;

Ce-60 Cc-6c l.COOEt&O

Cs-11) CS-137 1.OOOEOO

Eu-152 Eu-:5,2 .20UE-01

Eu-152 Eu-152 2.752E-O1

Eu-152 ZSj1,:

Gd-152 Eu-152 2.792E-O

Eu-154 E:-;54 I.DOOE-OO

Fe-5S Fe-55 1.OOCEOO

Ii-59 Ni-59 1.OOOE.CO

l-E3 tNi-E3 I.OSE.-OC

5r-90 Sr-St l.OOOE+OO

O.OGCCE-iG 1.0OCECO0 3.00024O0 !.OCE-O1 3.OOOE-O; 2.010E+C2 3.COOE-02 1.OOOED03

1.OOOEO^ e.763E-C1 6.729E-01 2.670E-01 1.904E-02 1.E43E-O E.25SE-lE C.OOOE.OC

1.OOCE.OO 5.760E-0! 5.297E-01 7.E42E-01 4.822E-C1 6.793E-02 E.757E-04 2.761E-ll

7.20SE-C1 6.S39E-C0 6.156E-Ol

2.792E-G1 2.645-0 2.3S5E-G1

l.OOOE-Cn F.CS6E-c! S.541E-Ol

O.OOOE'OC 1.-45E-15 4.959E-15

!.OOCE+CC 9.237E-C1 ..62E-C;

l.GOCE-OO 7.7;1E-C; 4.621E-Ol

1.COOE.OV 9.S6.E-C1 '.574E-02

1.0O0E0c 5.7ESE-C 9.;E9E-OI

1.OOOE.OC 9.602E-O1 E.854E-O1

4.261E-D1 2.489E-O2

1.651E-C1 5.76SE-02

5.912E-01 2.066E-O1

1.389E-14 2.676E-14

4.523E-01 9.255t-02

.. 6,9E-C2 4.439E-C4

t.648E-o1 6.468t-01

P.046E-o1 5.210E-C1

6.665E-01 2.961E-O1

3.75EE-0 1.022E-07 I.C70E-2;

1.45CE-03 3.957E-O8 4.144E-24

3.2i4E-Gi .417E-07 1.464E-21

3.239E-14 2.90EE-24 1.95SE-14

3.586E-04 4.fl;E-1 3.519E-35

E.675E-;2 2.973E-34 O.OOOE.OO

2.340E-01 1.2ElE-02 4.922E-07

1.136E-O1 1.473E-03 3.634E-IC

1.730E-02 '.176E-06 2.399E-18

rc-99 .:-F9 :.COCDOE.C I.OOE400 9.27SE-01 7.98PE-01 4.72EF-01 2.057E-01 .5S6E-04 1.743E-10 2.956E-;3

'.
SC . -

' f ')K , if the brbnctr fractIcr c the partnt ruce1o.

tESCA:C.EXE e:ecutien time - 1.5¼4 seconds
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SuFmTry: RES-.; Dcfaul- Parameters

Fime : rzu*.r~wrczv.® S:fe S::li i:xtu::a'!S.h..

Table of Cor.ternt!

IK±Jt ': H±::ture Sums and Slngle Radicrjuclide Guidelines

Dcse Ccr.version Factcr lard Related) Farameter Sum:3ary ... 2

Z!te-Specific Farameter Sumnary ...... .................... E

Surnary of Pathway Selections ............................. 16

Ccr.tavir.a:ed Z0r.e anJ Total Dose Sumnary . ................. 17

* ctal Vose Comporents

:ise - 0.030E+C0 ........ 1............................ 1E
Tim.e - 1.COOEL-O ........0............................ 19

Time -'.OOCE-CO ........ ............................ 20

Time - OQE-CI .......121............................. 21

Time - .00CE0 .................................... 22

Time - 3.00E01 ..................................... 23

Tim.e - .QQQE-C2 .................................... 24

Time - 3.0GOE-02 .................................... 25

Tine - I.OOE-03 .................................... 26

Dose/Source Ratios Sunmed Over A1l Pathways .............. 27

Single Radionuclide Soil Guidelines ....... ........... . 28

Lose Per Juclidet Sunned Over All Pathways .............. . 3C

:cl Conr.:rratsor Fer rluclide ................. .......... 32

F'



F.-S-=;: I

: _rs

F: -~

.r E.2il T- Ll :t ; . year

: b e Qc s"at Fararete:

: -: r:-:!-,:, S4:fa~e S-.'.3 :::r USA %.-:L

:0/29/2i04 12:57 Page 2

COse rnverr-cr, Factc: tand Felated) Faram.eter Sunrary

Fill: FSF :3 Msrbidety

Ment I Farerneer

F?- | e Cm.oer:i-cr :ac:crs !cr inh.ala:ion, mrre;./pCi:

*-i

F-1 I

.- I | -;.4J

E-I | *c-rC

P-1 I E;-l:

F-1 | H- 2

E-1 | ;t%-'

'-i Itn-
P-! ra -2 7I1

i-I paI
r-l I

F-I Fc-2ie

S-1 7l - n-ii

E-l | Fri-2d1+

:;-i | I-_

.:- ! . .-

*- I .r7- 29.

;- I .. 2i

s- A I z-

,_l I * ,.

-lI 5-i ?-

t_* I -? :

- I

-_ I tJ,,-:i'.:

_;I F.-21t'

- :

_ 1 E :-

I Current
Value |

I I
I6.720E+DO |

I 4.44DE-OI |

4.400E-OI |

2.90OE-Q6 I
| 4.550E-Q2I|

2.190--C4 I
3.190E-05 |

4.:40E-05

6.400E-CE

I l.740E-04

| 4.14CE-04

6.290E-06 |

I 5.400E-Ol |

1 I.280EOO I

| 2.32;E-C2

| 3.92o0-C1 |

I 4.290E-G1 |

I e.25OZ-03 1

| E.600E-O3 |

| S.OEOE-O3 |

| :.3!0E-03

| 3.450E-C1

I 2.160E+OO
i 3.260E-C1 |

| 1.640E.CO

l1.35QE-01 |

| . .320E-G1I|
I 1.23;E-O1

| i.250E-CI l

I I
1.48DE-02|

3.64CE-Q3 |

t.E30E-03 |

2.090E-CO i

I3. ,4QE-C; |
2.695E-OD |

!.OOCE-C ! 5

1 .530ECE-0 | I

6.400E-_ |I

i.760E-C4
?.14QE-Cf 7

5.'70E-C7 I
4.4JCE-C3 | 4

:.060E-C2 I

7.2?0E-O; I
3.200E-C; | 3

3.540E-C3 | 3

6.85oz-05 j 6

I

Farame

|Deault | Name

6..20E+OO DCF2( 1

4.C40E-OI DCr2i 2

4.40Er-Gl DCr2( 3

2.090E-06 j DCr2( C

4.550r-Gl DCr2( 5:

2.190E-04 I DCr2(

t3.190E-O I Dcr2) e:

4.14E-05 | DCF2( 91

6.40CE-OE DCFr2(10

1.740E-04 Dcr2(i)

4.140E-04 | CCr212)

6.290E-06 I DCr2(13)

5.400E-01 D cr2(14)

1.2eOE500 DCr2(15)

2.320E-02 DCr2(6)

3.92GE-01 DCr2(171

4.290E-01 DCF21g4I)

8.250E-03 I DCr2II9)

e.600E-03 I DCF2121)

5.080E-C3 | DCr2j22)

1.3i0O-Q3 | DCr2t2;)

3.455E-01I DCF2124)

2.160E+QO | DCr2(25)

3.260E-QI DcF2(26)

1.e40cE+00 DCr2(27)

1.350E-01 | DCF2(28)

2.3:0E-C, I DCE2129)

1.2.0OE-O1l DCF2( 3;)

1.2505E-C; | DCr2t31)

1.45OU-02 I DFr3( 1)

3.f40c-03 c rcr3 2)

.EZO 3 |I DCF3( 3)

2.C905E-Of DCr3( 4)

;.74CE-^3 D 5CF3( 5)

.OO^E-O | OCr3( l)~.C0C5-GE I cr3( 6)

2 .760E-0C | DCF3t. 9)~.400E-05 I 0C-r3(10)
~.-60r-o4 D cr3mi1

7.14^E-.C6 | DCT(12)

5.7;05-07 I 0CF3(13!
.44^E-03 | Dcrf:41

.tfOE-Oi I DCr3cls)

.270E-O; | Dr311f)

.200E-t 3 DCr3117)

3.S4CE-03 | DC3)lt)

J0Es-05 |Cr31293

ter

i

I

i

I

I

I



F.E F.- : l ,-rs.-,: :C.:.. 1;. L 4 T t r n. ea r

su,-> : F rifvtD re:- aranrstt-r!

F! ; t : $:.~oi usface Sc:- N.:::Ur *-CEi

1G/92/2OC4 12 - Fagc -

Z_- - CCVee:sicr rad:r Rar Kela:ed) Farameter Surra:y (;ontinuee)

Fi-e: FG.; 13 M.orbidity

FlrI Farame:-:r

D- | ia- 226

;-, Imh-:::-

Di | T.-.2S-

,.-, I ,-2 .

D-; |jh-_

D-1 | :-23.

L5-3:4

D- 3 |

-- 34

)-l44

-34

?I.

_!.

.~ I~

Food transfer fatctr:

Ac-2227-G, plant/toil concentration ratio, dimensionless

A ef/livestocl:-ir~take ratio, (pCi/lk)/IpCi/d)

*i r.k/;veste:l.-'r.talr ratio, '&' /L!/(pCibJ)

.plrt/^il zoncertratlsn ratio. dimensionless

A--:4 ,-e;vetl:iai ratic, (pC!/kq)/(pci/dj

- r.ilt.!3 1vestcz::-intake ratio, (pCi/L)/IpCi/d)

4 *i bI:'<;i: -;n:er rn ratio. *dimensionless

*--i- :e: !'fsto_:- r.:al~e :ae.~t tp III1:)):pCi/d3

43:-.ri~ii: ve~t~cc:-5t:e ratio, (pCi/L)/(pCi/d)

*- n:et.tzeti:;r ratin. dimensionless

*_ 4 n. .i-.-I ccn'e-ntrati ratio ;F Ig)etFi/d1es

*: ;bt lc 1 rner:rtation ratvo. -. lfensionrlesr

*.r_ ; esock.-intske ratic PC±/11/(FC±/d

'.-_is, j' i ... .?i ;..;entatorralc z,,rne

| Current

Value

| 1.330E-03

| 1.44CE-03

| 1.530E-04

| S.06CE-04

| 4.030E-03

| 5'.460E-C4
| 2.13DE-C3

| 2.S90r-C4

| 2.J3CE-04

,2.f70E-04

2.690Q-04

! 2.500E-03

I 2.QOQE-05

| 2.00E-OiS

I |.ODOE-03

| .vO^E-O!

I 2.OOO-06

! |I.GOOE-O;

1.OCOE-05

| 2.000E-06

| .!OOE+OG

| -i.l E-O,;

| C.-GE-Q,

1.CGOE-0G

2.000E-05

|2.000E-G--

I S.OOCE-Cu

| 2.OGOE-e2

| 2.50CE-Ci

I 4.,Cic-02

| 2.VOE-02

| 6.0QOr-c3

| 2.5C'OE-6;

| 2.000E-03

| 2..CGE-OS

4.SC.1'n c

1 1.200E-C2

| 1.050E-02

l

2

I

C>

faramete

"Cfault | Name

L.3iOE-O; DCCF3(21)

1.440E-C; DCF3(22)

.. 530E-04 | D:F3(23)

t.080E-04 | DCF3124)

4.030E-03 | DCF3125)

5.460E-C4 | DCF3(26)

2.730E-G; | DCF3127)

.90E-04 I DCr3(28)

..tQOE-C4 I DCr329)

2.S70E-G4 | CCF3(3C)

.690E-04 I t'CF3(31)

.500E-03 | RTFI 1.1)

.OCOE-05 | RTFI.1,2)

2.050E-CE ATF( 1,3)

.OOOE-03 | fiTF( 2,1)

.OOOE-Q5 | RTrt 2,2)

.OOOE-06 | RTF( 2,3)

.QOOE-O. t RJTFt 3,I

.OOOE-CS | TF( 3,i)

.OOOE-06 | FTF( 3,3)

.5O0E*C | fiFI 4,)

O.23E-Ct2 | RSF' 4,;3

.20-_ T .Fi 4,3:

.00CE-C, | RTF( S.1)

.COCE-n| RIF( 5,;:

I Rr( '1

.5GOE-Q2 |RTF( 1lii

.COCE-P2 |RTF 7.21

.CC E-C; | FTF( 7.21

1OOE-Z: | rt 8,3!

QOQE-C2 R.F; 6,2:

C -E- C:| RTF( 8,3)

.50Ce-C' , |RTF( 9,1)

OOOE-03 I.RTFI( 9,2)

GOOE-GS | RTF( 9,3)

. E-QECQ| FTI(C.1)

.2QGE-C, |E1C sTQ2)

.er.

: - *- . F , . : r;- nt! rrat!or. eat!, i ricrles-

-34 | E.:-;:5

-3 I Eu-1.5

- -4 .E-}S
- 4 I

. r-*f:::.e-::;~.-r.te-:e ratio. f;i/kg/(pZ:Id.

.. ;!:. v soc.)-±r.taze :a io, ipCi 1'l)/pC I/d)

ar.nsoil concerntraticr. ratic, Oimensicr.less

be /:iuestcc~k-kntaie ratio. (pC/kgc1/ lpCi/d)

r: I:J::vesc.-ir.:ake ratio. itCpII)/)pCi/d)

. ;:ar.:/s:±v c .:- a rati c. (jcir/enskIc/.ler

. bef/:vesc;;-:ndkeretio, (plitC/Ikg/pCifdj

n::i/;!estcl:ir~altratiopi/)lFiC

4 .

6 .

2 .

4 .

1 .
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D-se Ccnversr. Factcr :arad. eiateC Farameter SurIary (continued)

rile: rGR 12 !!rbidity

er.u I
-H-

Fara-eter

7?-i4 1 -i7-9

D-34 1-129

D-3I 1-129

D-34 |

V-34 N :Jt-94

t-34 N i t-94
V-34 9
D-34 |

i ;4 I S:f
D-34 | NI-E'

V-34 | -6?

D-34 i
-34 Np-23

7

D-34 | Np-237

r-34 |Np-31
D-24 ND23

D-34 |F-.

t.-34 |Pa-2i3

, plar.t/soil concentration ratic, dimensionless

, beef/livestc:k-intake ratio. (pCI/k)/(ptCi/d)

, milk!.ivesto:r.-irtal.e ratio, (p IL)i CiiA)

. plart/scl ccncertra:icn ratio, dimensionless

, beef/livesto:k-:ntake ratio, (pCi/kg)/(pCiid)

, milk/livestock-intake ratio, ipCi/L)/(pCi/d)

* lalrt/scil ccncertraticr. ratio, odrersionless

, beef/livestock-Intake ratio. (pCilkg)i/pCiId)

, r.ilk/livest.:i:-intake ratio. lpCi/L)i(pCiid)

* plant/scil concentratior. ratio, dimensionless

* beef/livestock-intake ratio, (pCilkg)/(pCiId)

, m Ik/livestoci:-irtake ratio, (FCi/L)/(pCi1/d

, plantlsoil concentratior. ratio, dimensionless

, beef/ivestock-intake ratio, (pCi/kg)/(pCi/d)

rr.ilk/livestock-intake ratio, 1pCi/L)/(pCi/d)

*D
1+D

i-34 I Fa-2M2

D-34 |

F ti-21 C6 . plant/scil concentratior. ratio, dimensior.ces

P . * --2k1r, eefillvescl:-±stai:e 5atIc, (iI3:c?:lCi/c

,- |F1-210.D rrl1I:/Iivesxc.k-intake ratio, JpCi/L1/(pCi/d)

r-34 I

7-34 | Fu-23. , plant/soil concertraticr. ratio, dimensionles

-- 4 F-_3- , bee /Iives:tock-ntal.s ratio. !pC1i/1.g (pCd/C

i-;|i 3: , i ie:c:F-!-.tal:* ratio, (pCi/L)/(pCiId)

-i4| F - :;- . pr.tsi cr:ertsatcr. ratio, 5!rmernsionles

I3 .| r-^i- , ~ lr-i.vest.-ck-:r,til:-e :i, r 1'i:;)/(cC±/c

r-;i r~-~ * fii:tl vertc~c.:-:r~tt,:e rce..c, SL//FrCi.d)

i |- -42- ? , plar.t/sc.±i ccnctetratic- ratio, dimersienles

-- i4 |-4..Z teef/llvestcck-1rtare rat,:, pC!/k.)/(pC!/d

-Z'4 | iu-241.' *,::I:!iive t .-lntake ratic, ipCl/L)/CpC/di)

CL-34 I
.- i4 | -.- . -:nt/scil con:entraticr, :at±:, dimensicnles

I4 a-: ; i:.^t;-::.ta' rat:-. Cl/k

-i F.-226t plant!soi. conz:entration ratc, d mensionles

1-;4 |a £F.*-ir be ofl~vestocl:-irtake ratio. (pCi/i-.)/(pCi/d

-i Fa-:2 - Ilk/livestcrk-±lntake ratic, (pCi/L)/(pCi/d)

'- I

.- i; ' -90n-t ;ir:a:.t/soll crcanticr. ratic, dirrescrnles

... | C.r-F - * , t !hives:;l:k-:ntai~e ratic. IFC:/tq/:p:dir ~--:r--a , r ml :? ivrsc:;:-lr~take ratic, iPC±/L)/ (pCi/d)

Ss

I1)
I

;s

I )

i

s

i

s

5

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I Current I
Value I Default

I -
| 2.000E-C2 | 2.000E-02

| 7.000E-C; | 7.050E-Ci
| .OOOE-Ci3 I.QOOE-G2

I 1.000-Cl I.000E-0

I l.OOGE-02 | 1.000_-02

| 2.000E-01 |3.000E-0

| 2.00CE-06 | 2.OO0E-O(

| .OOCE-002 |.OOOE-02

5.000E-03 5.COOE-03

2.0OOE-02 | 2.000t-02

2.000E-C2 | 2.000E-02

I.OOE-03 | 1.OOOE-03

5.000E-06 | .OO6-06

1.000C-02 I 1.000-02

5.050E-03 | 5.000E-03

5.000-06 I 5.OOO0-06

|.00C-02 I.OOOE-02

|6.COO-N4 | 6.00OE-04

.|.000G-04 | 3.000E-04

|.OOOE-03 | 1.000T-03

1.020E-04 |.OCO-04

1.COOE-06 | 1.030E-06

1.0100-63 ; .0006-63

I.OOOE-Ci 1.006E-06

1.002E-03 | 1.005E-03

:.000r-04 I .CCOE-04

1.00E-0E | 1.000E-06

4.0006-C2 4.0006-02

1.OOCZ-C1 I .000S-03

l.OOQE-C3 | :.COO-03

4.000_-02 | 4.CCOE-02

1.000r-03 : .0106-03

I.OOE-O 1.OOCE-03

2.00GC-01 | 4.00CE-01

4.000E-C2 | 4.00OE-02

Faramet

I ame

2 |RTr(illl

3 RTF112,2

I T~r~i2.3c RTFil2.,

|RTr(12,2

E RTF(123,31

2 | TFtl3,1,

IrTr~i4,i
r |Tr(14,2

| RT(14,3

I RTF(15,l
ik- | 15il,2i

i RTF{19,31

| RTF(l6,1j

IF~7r(!e.2:
I ITr(26.31

I PTF(17.1)
|RTF(l7.2)

| RTF1I1.3)

|T RSF116r,1)

I F(iE.2)

I RTFjl6,3)

RTF(1.2)

IF.3F(19.2)
| FTF(l2.2)

| RTFil2.3)

| FTF(21.l)

I RTFi2l,2)

| RTF(22.3)

I FTrC21.l)

| PRSFI31,1

)

I

I

I

I

I

I

I

I

I

er.

I

I

I

I

I 2.OOOE-03 I 2.000E-C3 I RT23,3)



FE- r, 2c 6. u 1 ,, :

F,5e : r~u3r::SraeE. t:::s :'.,...................

12.92Q6l:' Fags 5

V-3~4 I r. _,
I-34 40-4I

V'- 4 .t-I22r
r.- 36 F.,-i8

t-34 .t-2I -

-34 | ''h-': 3c

V-34

t-34 Th-232

r.-34 I S'h-2i-
r-34 I Th-232

r-34 I
['-34 I tr-233

r-34 |- i321

D-34 | Tr-2}2

r-34

3-_34 I "-23.

* c -7Ž .
24 .- n i

r. - E;1t-;

-54 v-

s, I;-, ;; -'

.ate Cc'nveraicr. iac:z iand t ia:ed: Farameter Sumar' J^crwt'nueO'

rF le: FGA 1i. P'crkbity
:;

C

;pant/sci: concertrat:cr. ratic, DitensiTnlesa

G e. ef/ivestc51:-intai:e ratic, )pti/!/(pC±/d

L, lk':l/':estocl:-l.takie ratic, (Pti/_)Jl(pCi/c:

; . lan:cil cun:ertrbt!--. &atc, dirernsicnless

C, k'e a Oatic, (FC'fkc1Id)

D ik./livestck:-irtae ratio. (PC1/-)/CpC1/di

, plart/!ci: c2:,e-tro: icn ratit, dinensiornless

, heef/livertc-cr.-:rtaeke ratic, ipCI/kg)/IpCi/d)

, m41:/iveitozk-irtake rati-. (pC'/L)/IpCI/d)

, plant/scil corcertration ratio, dimensionless

, bee!/1ivestO~:-irtake ratio. (pCiIkq)/(pCi/d)

, rnil):/1iveatocl-intaI~e ratio, (pC!/L)!rCi/id)

, plant/sci! cmrcer.tration ratio, Cimnsionless

, oeef/livestock-ir-take ratio, (pCi/kc;/(pCi/d)

,m* ilivertecck-ir.tahe ratio, (pCi/L)/(p~i/d)

, p:ant/soil corcestratricn ratic, dimensicnless

,a tffi.jestceL-ir.tale raiic, 4pCij/hq!((FCi/d;

,4 ''il:; iv~toh k ' tD!I s- 31t ,. i;:/';/ pCI/cJl

. F!ar,:!sci; ccrcentration ratic, ciniOT.1e

, 'e iveascck-itrta':e ratioi tp''/lg;;iF~t/c

, sia:/ veste:c-ira.rien rti c, *in//Cts

. F;Cn:/si: :Enter3s:i0 ratit. _ii~er:.1eS

, tsf/i~ve ~ci:-ir.ta4.e :,tic., ipCky/ipt2CiS

, :r.:::.'::ve~t:0;.-I?.ta;:e ra.'s, t;:'/';;!p-:/'

| C-rren:

Valua

- OO-03

I .OcOE-06

I 1.OOOE-03

| !.DOOE-04

5 5.OOVE-0E

I 2.OOCE-03

I 1.OOOE-04

| .0OQOE-O;

| . OOOE-04
| 5.OOOE-06

I I
2.!OOOE-03 |

| 1.OCOE-04 |

6 .G30E-OE
I I
| 2.500E-03 |

| 3.40CE-G4 I
| 6.OOOE-04 |

I I
| 2.500E-Q; |

| ;.4OOE-04

|.OOOE-04 |

| .50CE-03 |

| 3.40CE-04

I 6.OCE-04 |

I I
| .50CE-S3 i
| .4COE-Q4 |

I 6.0CCE-G4 I

Z.GODE+03

| 12SC'E+31 |

| 1.QOE+O3 |

| 3.05CEO+0 2

I 2.C.OOE.C2

I I
| 3.OCLOCsQI

I I

I 3.CO3LrC1

| i.O03E+G2 |

| Fararreter'

Cefault | Fame

I.DOOE-C? | RTF(24,1)

| 1.OOOE-04 | RSF(24,2J

| 5.COOE-Ot | PTF)24,3)

| I.OOQE-03 | RTJ125,1)

| 1.OQCE-64 | RTF(25,2)

| 5.QOOE-06 | RTF(25.3)

1.3COE-Ci | RTF(26,1)

|I.OOIE-04 | RTF(26,2)

5.OOOE-C6 | RTF(26,3)

I.COOE-03 | RTF127,1)

|I.OOE-04 | RTF(27,2)

|.OOoQ-C6 | RTF(27,3)

2.50fE-;3 | RTF(28,1)

3.400E-04 | RTF(28,2)

6.0OOE-04 | RMT(26.3)

2.5GOE-03 | RTF(29,1)

3.400E-04 | RIF(29,2)

6.OOCE-04 | RTF(29,3)

2.500E-O;3 RTr)30,1)

3.4 3oE-C4 | R. F (3 0. 2 )

6.COCE-C4 | r3 0.

2.500E-03 | RTF13i.1)

3.4-'GE-04| RIFJ3;.21

6.&COE-C4 nr(2R 1,3i

:, t OOE-G! SIOFAci I',l

i.OCO-L03 | FIOFACI 1.2)

3.O0OE4c0 | EIOFA:( 2.1)

I.CCOE.03 | BlOFACt 2.2,

3.00CE-Ci | E.OFAZt 3.11

1.COOCE03 | FlOFAC( 3,2)

5.OOOE+04 EIO'FACI 4,2)

9.1000.03 | EIOFACI 4.2)

.ocE-ol| EIOFACI 5.1)

1.00CE403 | EIO!ACI ',2)

3.C050Eo2 | ElOhCt( 7,1)

2.0OOE-02 | EIO:AC( 7,2)

'-5 I ota;uoTu ati'r .ators. fresl-'
i-5 | A--!.Lfist.

i Z--14 * ! f

- A;-i' . , - ua4.e ar.o n
-~r I

._r. | ,;-_4: .re e and

-' I .*"t-i4 , c:r~atea elxt rclllsis

-5 I

-' I :-:4 , :rjcrsa:ea and :m r::,a;:f

-5 I

[>',~ .^.-_; , rs-t&ceb adrci l.s-:s

' | 'c-6Q , eruatacea an reld s:

t'er, L/':.,:



RESRA , ve:lcr; s.,1 .: r'e - C..- \e: :'10 -20c04 I::S- Fa;s (

sC.rary : BESi- Ce:O a r.rarrete:r

t '. : Sr-_k .:rf.tcs .;! Mlnrure VSACE.RF: * .

.--re Ccnverfior. Fa:-.z: ! FEietfed: Fara-meter Surnary (ccntinuedi

e7:L: I FGR 13 M~rtiitvlty

Pvnu

r.-s

G-5

D-5

t,- 5

0-5

t-5

D-5

fl- s

D-.1

G-S

t _

D-5

tI 5

D-!

D-S

r,-s!

.;

I

I

Fararcter

| C-137+D

I

I Eu-155

| H-;

I _lC

|F T- 29

I

| Nt-94

I lt-94

I
111 l4-0

; fish

, crustaceS and n1.lusis

, fIsh

, crustacea and no urks

, fish

, c:ustazea and mclluiks

, fish

, crustacea and molLuskr

, fish

, crustacea and no lusks

, fish

I Curren:

j Value |

| 2.COOE+03 |

| 1.OQOE+C2

| 5.COE*01

| 1.OOCE103

I .0onsc0

| 4.0COS+DI

| 5.0CCE+OQ |

I 3.oO0E.-02 I
I 1.000E+02 1

I I

I 1. COOr+02 I

LefaulI

2.000E+C3

I.OOOE-C2

S.OCOE.Q1

!.COOL-03

1.COCE-OC

1.OQOE-GC

4.0QOE-51

5.000E+cG'

3.000E+02

I.OOOE+02

I.OOOE+CE4

| Faramreter-

I ame

| EIDVACI 8,1)

1 ElI0ACI 6,2)

I BIOFAC) 9,1)

| BIOFAct 9,21

I EIOFAC(10,11

1 octrAcCic2)

| E OFAC(ll~l)

| ElOFAC(1,2)

| EIorAC(12,1)

| ElOFAC(12,2)

| EIOTAC(13,I)

-S 1 g:i-6Z , crustacea and mcllu-1s I i.oCDo.+G I i.OOOECo2 I EicrAc(1;,2)

I I I.

>5 I
I i�p-2�.�-

K.�.i
-� I
-5 I Fk�-ZC�tY

* 5 I.

-S I ;-:

-5 I

-� I
-5 I

-� I ;�a-::-.'t�
-5 I

-� I

fiEt,

c:usta:ea ani rvollusk:s

f± sh

fish

r:us&aea and m1lusyz

I -F

c;tea and" mcllueke

fisr.

ruesta:ez acrs n:1us6:

| 3.COOE+O1 I

| 4.00QE+02 |

I I
I .OOQE.C1 |

| 1.100lE.2

I I
| 3.CQCE+02

| l.CODE-C7I

1.00CE-C2 |

| 3.C60E-01
| .COGOE-C i

.iCOCE-C:

i 2.5 CL-C2 2

| 5.CQOE-C: |

| 2.5LOL.C2

I I

3.00tE+01 I

4.OOOE-C2 |

2.000E.Ci

1.200E-02

1.00 E.0C'

C. ozSE C;

3.Ccoz-02 |

3.COE-Oi I

1.COOE-C2 |

'D^OE-c

S.zODE C: |

2.O5OQE-02

BlorAC114,1)

ElOrAC(14,2)

ElOFACt15,l!

BIOFACt15,2)

ElOrAC(U,?)

El0FAC(I(,2)

S:Or-.? C 1 '

EI'FAC(17iS!

BIOMACM2, 1)

BlOFACtl1,2)

EiOFACIlS, 2)

B.OFAC(11,2)

BIOFAC (22,1)

BIOFAC(22,21

-5 | Er-4C.G . fish

I | Ci :- O , .ru Fazet and s

V9 ' - -' , cutr..acea anw rculvu::-

S | Th S- D .* crustacea a!.d ;;.cil-ks:

I C.OOOE+C1 I |.CGOE-01 EIorAC(23.1)

II O 03E+02

I| I.03OE*C2

| 5.OCOEC2

I

I 1.DCCE-c2

I E.OQOE-C2

I 1.CGOE-02 I

I .C0vE+02 I

I I

I 1 .OCE-C2 I

I 5.OCOE+02 j

EIOFAC (23, 2)

EIOr.ci24, I i

E'OFAC (24, 2i

ElOFAC125,1)

BIOrAC 125,21
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2 m: 7
rose Conve:sien Fattcr iar,-i rel&te5 Parameter Surrr-cary (tcntisUedl

FIle: FPF. 13 MorbidIty

Fa reamver _ I

Current I

Va* 1d I

r- 5

Df-5
D_ -

I-,- I1

V- e

0-5

r -5

n-!-

so- _

:-_

I Th-233

I Th-:30

I

I t;b.-2 ;_
I

I|rl-'?..:

I1I -2133

| !-2 3:
I :_-?

; flbh

:rzrsta:ea and mol':usl:f

LI 4A

. ::ritazea ir,.'. re;s:

, fstr,

, crus:i:ea ar,.: rcllusi:s

*f isr:

, erusa-ei ir.:r.lics;s

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

'.OQOE-02 I

t';050r- C2

C. OvOE-Gl2

I
1. OCCEC: |

6.0D0E0+1 I
1

; V. 0CZE . i
:.0zklr.Ci I

I

l.?CccEa:l

s.GO:E+:: |

I

6. CNE-O' I

I Parameter.

Default Name

l.OOOE+0? | BIOFAC(26,1)

5.000E-02 EICFACt26.2)

1.3035-02 I BO rAC(I 1
i.!;-2 |ElOSFA.cI^,2:

'.O;OE-C2 | EIOYAC(2'.2}

' BIOPAC(28,l)

6.000S.01 BIOFAC(29,2;

1. COE+01 j ;0:FA-C2,.l)

E.0500E501 SIOFACi29,2)

c.OCO_-Ol BIOFACi3G.2i

1.00c5_-l j 8:OFAc I3,11

E.0CO5-CI J-B IOFAC(31.2)

I :J-. -- - f:tr

I *J-'?-: . rJs:aea ir, reinld

I

I :

I 2-236

.!e r

, +r-s;Sazea n:.. -rc:!:sts1,

F
K
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U!Tlary : RESRzD Delazlt Pa:ame:ers

File~ : itr.oe:Surface Sol! Mi:;:t::e *JSA.7_.R;L7

10!/2!2004 12:57 Page

Site-Spe:ific Fara.'.eter Su.mmary

F >. 7
. 1;,

mle7nu

RO I

Frhll

Rol,
hOI;

Flo, t

RN0 I
F51 1

F011
RC1I

F121
F~:l

Fe.-

R l;-1-

F 1

I Are. .r eer caniinazed ::ne (mr 21t

I Tr-!-.i:r.ssof :crntaminated zone r'r!

I L:e:;g parallel tr aquJfer flo: ZQ

I Easi. :a;-Iati~n Clese: -r:i -rxem./r!

I~.:re *i !A;e; ;ner .r ef rbtzr1;.: !

T r.ar r ::i :jl I.t

T. !z3 : a; t_:et -. A

| Tl f.:)r :al.wI :tons

in.e :. r a, tirrn

nires fo r -b:iua::tns

T Tire Af ": :;:- a:s;

n .- s !.r za:: ic::s

5;-: r *3r:~~~

lyr!

17ri

0yr)

vyr)

jy;r'

I

I

I

I

J.-:tI ia:;

; r. :: j., 1

Irn;!it t

IF,; !:al

p r! nz;- .

p ri n;' ps'

R012 I
R012 I

R012

R012 I
21012

1012

;012

tO12

W012

W012

t012

tMI 2

tO1 2

:C12

:012

:012

.012

.012

.012

012

Initial principal

Ii lP:Sncipt -

;:. taI prir.:ipl

*In:::a; prz neipa!I

i nir a! P rir.:ipal
Ir t:al prirnipal

1nitial principal

Ir.itial prin:ipal

Initlal Frincipal

Initial principal

Ir itial principal

Concentraticn In 9

Con:entratt'or. ir, g

Concentration ir g

Cor.:ertrat tor irg 9

Ccncentratiwi in 2

Ccncentratcr, in 9

Concentration in 9.

Cener.tr*t~on in 9.

Cr'r :en.::alicr. in ;

Cornentration In ;

Corer.:&trtir. 9 S

Caneertra::in In g:

C.r-zentratiron le g:

Cencentratior. in o

r adrL. C:I. - pl

radiunuclioe :pgilg!:

ra ionucliee ipC l/g :

radionu:I1ce (FC!/;):

radio uIi-le (pCi/g;:
rajionuc.lidse ipCiI;):
radionuclide (pCi/7):

radionuclide IpCiJgi:

radionucelide IpCi/si:

radior-ur:ide ipCi/7):

radIonuclide tpC!±g):

radionu:lide fpCi/g):

radionurlide 3pCi/g):

roundwater (rCI/Li:

round-ater (pCi/L):

rrundwater (pCi/LU:

roundwater (pCi/LI:

rroundwater (pC!/L,:

:ound-ater (pCi/L::

rrind.4ater (pCi/L):

roundwater ip^IJL):

roundwater (pCiML):

::_urJwater ;pCi/L):

roJndwate: (pZ±/L:

rn:r.dwater (pCi/Lt:

and.Iwa er 'pC!/LI:

raundwater (pCiIL-:

roun.iater (pCi/Li:

;- 14

or-24 B

Co-60

Cs-l 37

Eu-155
F. -3
F~-3

1-129

ND-9J

Ni-63

Fu-236

Sr-90

U-236

An -2 4 1

Amn-243
crt-i 4 3

C-14

Crrm-245

Co-6C

Cs-137

Lu-15_

F-3

Ni-i.

r :-23§

.u-23S

Sr-23

!-2;6

I User

I L.OOOE*C.

| .50DE02

2 .S3CE.-0

| :.- t3ECC
:.^ t-EtO

1 * OE-30

* O.300E-G!I ;.;JOE-Gi
I 1.0-&.02

1.0Ci E &

| nG: '.sed

I :.-0''t-'

| .200E-O.

| 1.680E.CO

| .850E+Ol

| 7.6530E-Ol

2.260E+Ol

| 5.300E-O1

| 3.000E-OI

| 6.960E400

1,700E-01

5.490E+00

| 1.200E-01
I nct used

| not used

I not used
I LCt used

r rot used

n not user'

not used

not used

| not used

I not used

I nrc used
I no: used
I nct used
not usec

ncr use2

|C.OGE-OO

rZ.c: used

r.-t usez

j 1._2Ct.3C

Def auIt ;

1.000Z.04

S 2.OOOE-+C

C 1.000E+0 |

: 2.500 .O|

CI 0.OOE. Io

1.DCDEN.0

G 3.00OE-N

1.0.05E-0:

3.C00E.01

1.G0E-C2

3.^03E-C2

2 |.000E03

3 C.000C.0 |

I0. 005.00
: .OOv_-oO

| O.OOOE+OO

O.OOOE.00
L 0 O.0OOGE5GO
L|O.OOOE-OO|

0.000.00

I |O.OOOE00

I 0.000E.00
I .OOOE-OO|

I C.OOOE-OO

O.O00E-OO

0.OOO OO
|O.OOOE-CO|

|O.OOOE*OO|
| O.OOOE+0 O

O.OOOE-00

O.OOOE 00

| O.O0OE+OO |

| .OOQE+DO
| 0.00CE-OO

I O.C50E-O0

0..OOOE-00

O.OOODE-OO|

0.0005EC0 I
O.O00OL00 I

I I
I0.0005.00

| l.O OZS-03 |1.50CE+-00

!.COCE-^3

Used Oy RESRRC I Parameter

different fr?: user input) I Name

_ _

__ _

___

___

___

___

___

_ __

_ __

_ __

___

_ _

__ _

___

___

___

___

___

_ __

___

AREA

THICKO

LCZPAO

PRCL

T i 3)

.t~ 4)

I { 6)

I{ 7)1T 9!

S: 2)

Si( 45)

S1( 71

SI( 8)

Si( 9!

Si 1310)
Siill)

ISI 1223
S1(13)

Si (18)

SI (233

S 1331)

WIt 2)

WI ( 31

W1( 5)

WI 73

Wit 81

WI 9)

W1 (10)

IWI (i1)
WI 112)

W Il 313)
IWI (17)
IWI UPl
WI (233

WI.(31)

| COVERO

| DENSCv

I VCV

I DENSCZ

Q3 I _:w-r .-'ep0t :;r.!

*:ensity cf cover nazer:ia )!c'

I -,^.- deltr . erosi, r ra:e Imi'yr!

C13I '*t !r c* ,r:an..at,& :cr.e ;



F.'R r,~ \,Tt 1~: a Lr r - GS i04 i:r ae ¶

S~t*-Spec FcParameter Sunrmary tccntllnuet!

User II Used t-y RESRAD F arameter

Menu Iaree:Input 4.-fa-,t !1)!f different iront User input) I Nme

ROIl I C:*t-tan~irsted zoe zet o rate ln/yrl I.0C-! .0rC -- IVcz

T' Cl 3 IConrtairdnatel =Onc tvta: porosity I .50Or-01 I 4.COE-01 - TPCZ

RPc:! IContaminated zcnF, field capacity I iooE-01Itcc-c --- Er1 ca

r.l I Contaninated zone hydrabulIc Conductivity (in'~yr) Z .700cr-0! l.ODrCl -- 01c

R0l1 Contaminated lore t parameter 1 .120E-CO I5.300E-00 I -- az

FO13 Average ar~nua! wiuii. speed im/seor :.oocr-oo 2 2.000E. CO -- I WIND

ROlIHuntioity in, a!r iqiro'!' I.e.r00rEor. I t.000E'00 I --- MI

IC: EvapctrarLsrlratic:1. coefficient I5.00cr-Cl I5.00Cr-ClI EVAPTR

R-CI I PrecipitatIon em/lyr! 4.60OZ-Cl Il.000E-00 - PRECIP

nOC:3 irrigation {m/yrl 1 .O4OECC0I 2.O00E-CII1- RI

RC; Iirrlgatic?. rc~,e v verhead Ioverhead I-- IDbITCH

P03 urncfi coefli:iant I 1.00CE-Cl 2.0O0r-CI - RUNOFF

n;b! I Wa:etrhed area for nearry rtream, or pond IrZ .D~OCE.C6 1 .CCCE'CE -- WAREA

';CI3 Accuracy for water/soil. computations I10 r-lI1.0OE0Cr3 E - Irs

~014 tvDnsity of saturated zone (9/cm-"!) I1.520E+00 Ii.SOcrCE+0--0 DENSAC

;0-14 ISaturated zone total porosity I -*OOr-02 I .*C.cE-01 T - psz

;014 Saturated zone effective pzrority I2.0DE0crC2 2.OOOE-CI E---

1014 saturated zone field capac~ty I2.00CE-Cl1 2.000E-Cl !- ratz

i014 ISaturated zone hydraulic conductIvit7 oy 2.100E.02 Il.000L.C2 j--HCSZ

41014 Saturated' =one nydraall:- gradIent I 5.00CE-Cl3 2.00Cr-C2 I -- I rW-

$4~uztedf zone t, ;arareter rot used I .300E.00 I -- I Z5

VJ t *h.t.r tAtile cr00 rate fmr/yr! 1-C~oOCIEcc OC2.00cr3 - I VVT

I WtsI ;trr trLna dertir ).n halos' watrr tab'le) D .0ED .CC'li--IEW

t014 'tc:N dsarin(ND] cr Mass-balance ~MB~ ND ND IMODEL

tC14 xi:(! rumping rate (m-.!/1yr' I .IEOE-02 2.t.GOE.C2 I - W

~l, en ',I .! IE 1 I.1O -- D N ,

"11I tnu zc:.e 2. :,tai prcosity I ..SODE-Gi 4.OOICE-01 I fUtill

.0I Jnsr.rne 1effezt~ve porosity. .CO~Cr-0: j .cOor-c(: I EPUZil)

.013 'I UTh,n zc;ns 1, fleld :aa2t .0cc-oa 2.00cr-cl I - CUZC!.)

15 I Umsar zone 1. sIZ-spe:iflc t ar'bam-eter %i :1 r.oC S .lcEcdo BUZ-I 0(!)

.01 5 I,1 tsCt. 'xt hydr,%flI: codctJ.;1iv1ty i./y.rj I Z7h0c-02 !.CccE-4.0 I --- zuz(l

CIE IPsrutr.coefficients for rP-241

an I Ct -t'nat Ci4 c~hne iI 1.4 4 5-03 :coc:I--DCNTXC( 2)

01 jstr:jz;s1tn V .445-E-D! I .OO0r'C2 I --- cwx 2.1)

ClI satutatei1 zt: cm-3,c' !.45.I .04OCE4C!I DCNuc$( I

Ci I t :cac;. rakze i/yr) C-.cOOE+oc 0.00oor.oc I .- 'r~ Ezrc 2

LfIE I £o:ur1,zzv co:nstant ;.445E-0.l 0 .0cor-cc So!. Nd--!.ll5E-C!1 riot used SOLL'EN( 2)

C.,! C Vistrltu:ion coefficlente fez, flr-243III

:i iC',tfmhinatelj zone !CnO 1/gl 1.445E.03 I2.ME01rU - IO~1C2

Z ! I =rs~ro c zne I (c"/g .445E4C3 I 2.000E'O1 I -- ONUCUC 3,1)

eanrate Uiyr) C.OOOE.C0c Ic-..cc-rco ? .-37t-C4 ;.LEAZH ( 3)

* Subilty :cont .OLO .crC o soISOLUSK( 3)



RESRA;, Verr!, e-Z f. i '. mrit - (O.i yea:

S~urj!-%.:l :FE-SFRi':ea ~~fL:t rasr.eterf

F i l t : Pi.;r .....ufc-Si ::r..........u~r~

lC!29/20C4 12:!7 Fage iC

.e-S~..iSc Tasameter Surn-rary {:cneo;

67r,3;.

Menu I Farameter

-i

FClfE

FPIl 6

ROl E

FOi e

RO1S

RO F

R016

.016

fiO16

fO16

AOD 6

ROLE

RO:6

;o1 6

,.ole
ZC1 6

XQ16

riftrit7tion coe !icients fcr C-1;

| Ccntarrdnazed tone (ctr'v3I9)

nrsaturated ror.e 1 (cr!P-'/Qc

Saturate-: zone )Cm'-B/C

Leach rate i/yr)

S,-l-.biljty constar~t

Djstr_'buticn coeffic'ents fcr- Crm-Z45

Ccntarir.aten :cne (crrcw 3/9

Vnsaturated oroe I i(m' '/7

SaturateC zone )cm" 319)

| Leach rate (/yr)

iciluLillty constant

Distribution coefficients fcr Co-60

Ccntamlnated zcne (crh3g)

Unsaturated :crre I (Cr .'-;:

Satura-ed :cne (.-3/91g;

leach rate (/yr)

| Iclub' litI ccnstant

reirrlutiotr coeffi:int5r rsr Cr-13'

-'' 'I-. c*r*tamtirated '.

tzol` 1 ::.aturate.d :cne . )c. -:if`y

;DIE I Saturatei zone .crrn;/3)

;1L6 I leach ra-e C/y:)

tOl L Si1:ub lir.y c.nstant

I:nput I Default

I I

| 2.100E+O1 | O.OQOE+OC

| 2.;QOEO' | C.COOE+QO

0 2.100E+QI |O.OOQE+QG

I O.OOOE+OG | O.OOOE+OO

| c.OQOO-*Q | O.Oi3QE+QQ

I . I

|-I.OOO+OO |-l.OOOE QQ

|-.CGtE+00 |-I.DOCE+DQ

|-l.OOCE.OQ I-1.000E.OO
|-Q.QQOE+OO I| Q.OOQE+QQI .0OOL+OO I 0.COOE+OO

| O.OOOE+OQ | C.OOOEL.O

I I

| 1.QQQE+03 | 1.OO0E+03

I.OOQEQ-|1 12.0QOE+03

| 1.OOOE+03 | 1.OOOE+03

| c.cOOOEOO | O.OCOE+OO

| O.OOOE+OO | O.OOOE+OO

| J.4.'Oi~ j 1.COOE+03

4.4170E402 | 1.OOOE-C3

4.470E402 | 1.00E+03

| t.OOOE+OQ | O.OOOEQ.0

I Q.OOOE-OO | C.Q50E+OO
I I

I

I-I.OCOEOC' I-l.00QE-00

j-!.OtOr.OC |-: .000.0EC

i-i -QQ3E-v |-I.O;G£+0^
|- Q.tG OE+6 | O.QO rC
QI C.CCOL40C I C~.000EvcC

| ;.OO0E+QO I O.OQOE-OO

I I

I C.O0CE+CO | C.OOOE+O5

I r. no-.0c. .G.D3)E-Ct
| C.COOE+t' | C.OO0E-OC

I C.hvE+tC | Q..OvOE.OQ
| .10DE-Ctl C, Op'n. N'*

| C.570E+OO I.OOOE-C1

I 4.'?OE,05 | l.00E-01

I C,570E+03 1.00O-Cl

| C.0C0E.O; I Q.OOE.0.

I0.00CE-00 I 0.000E-00

| Used by fESkRAD

I ilf different from user i

___

___

2. 546E-02

not used

1.378E+C3

1.378E+03

1.378E+0Q

3.919E-Q4

not used

___

___

___

'. 400E-04

not used

1.208E-C3

DCt used

I

nput; I

i

I

I

I

I

I

I

I

I

I

I
. I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

DCJUCC( 4)

DCNUCU( 4,11

DC-NUCS( 4)

;.LEACH ( 4)

SOLUeM( 4)

DCNUCC( 5)

DCNUVJj 5,11

DCNUCSC 5)

i.LEACH( 5)

SOLUeK) 5)

DCNUCCI 7)

DCNUCUl 7.1)

DCNUCS) 7)

ALEACHI 7)

SOLUBK( 7)

Paraneter

Name

Er)NCSIt'
DCNUCUC

DCNUCSI

ALEACH(

SOLUMK)

C,11

el
8)i
8)I

t016 1. t':.sa~at~rd :rr-. 1- . i

;^c| Sa:.:at-d :cre:_.-

sIE' I _-a;L. r~tae zy: I

:Q16 | Stiu:.;l-y ;rr.star,t

CIE :::L_:'tir. E:e 'f'ce:.ts f'r -

:0:6 Cnta-inante4 zone (r' 'i3/q

C- tiunsaturated =cr'e I c-mh!g':1, $FatUr~e!=te r,-a C-C. --:J

.O~f S~trats: _ vrs o ;

;,! f| ; r. r~s .w :

8.249Er+02

;.2491E02

A ,~4 9rQ21

E.546E-04

not used

nct usLa

DCNUCC( 93

ta~t4UC-v F,1)

1-ZNUC'; 9)

ALEACH) 9)

SOLUBKt 9)

DCHJCCC(I )

DCHN-CU II 1)1

ALE;CF'tlQ,

SOLUEBi)ICI

DCNUCCilI)

I.sCMJCU I II I

LtCNrUCS ( 12)

ALEACH(II

SGLUBF:(31

___

not used
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ZO/2r/2004 12:57T rage li
i
i
ii
i

i

i

i

s±~e-Spe:±fi.c Faramete: S.umary tcor.:inued)

r a.f :vr

I vse: I
I Ir.;u; I refult

I I

I 'see ty RESR~

I (If differe;, f:om user inputj

FOIE

FMl6

RGCIt

RC. E

RC16

F.016

R016

R0l6

fc.t6

F016

F;16

ROi6

Ditr:ib::ticr crefficiervs fcr Nr-9;

CcntauriateJ :^ne i(cmr}/9

Unsaturated :cne 1 (c.:ni-/c;

S.turatef :cnfe icr.,m3/c

Leacn rate (/yr)

SC1D-Itility :cn!tanxt

Dist-it~utinr :seffic'entr fc:. Nl-t.-

Ccnt ar.na ' , n : e^r oe ' Cln- ; ir9

Unsaturate'l :CFO, I :Cft!-:/r;:

Saturate' :rne j c

:,eac'. rate iUy: )

Sru.'yCrni!:,nt

R016 D i±stribution coe'ficientr fcr Fu-238

W I 6 Contamrinate :crze (cn'-3I93

lUrsart.rated =ne 1

ROu14I Saturared :zone icre 3/ )

;OIG L'each rate 1/yr!

R1le1| Solut~ility constant

i li tstritution ccefficier.ts for Fo-3S

-: :r-arinaled:ar ;i

wO-j .Irisa:ur5:ef :rre ' '*!

;rlc Saturated :cn.e (On'-3/cW

;Q06 I Zac!: rate ily:I

.0164 I -. i-_i'r. .cc:'' :r:rt ::r S:-:

016t | C'. -.. rt.;ter :rcr.e <-:- ''3/

:OIt :rtiaurate: :,ne; 1

:01E I : rst* i/yr

Clt I Sur;zl-ity c.rsatart

C.lE | isr:b.tcr. coifflciernts f:r da*-: er Ac-22e

016 | Cctarpinated :cr.e !crm--3ig:

°'6 u aturo zted :one i;

t':. rate 1/y:;

C6 Sv~u:: .'..t; :erstar.:

6. 3'OE+0:

|.310EcC:

I.-1I CE+:

0. O.OOOEOC

|O.ODOE+Ot

3.^OE+C !

.. 0OE+C:1

3. 700E-&I

0. OOQE+O(

CO.OOOE;CI

5. 54 OE+02

9.540E.02

S. 54 OE+02

C.6OE+OCO

C. 000CE+OC

S. 54 OE+02

54 0Ec02

9.54 E+02

O.COOOQC

0. 0C'CE.0cQ

3.'OOE-0I

.20GE+C01

3.2GOE-OI

C. 000E.00

GC. 00. 00

1.250E402

i .25E+Q02

1.250E+02

G . 00C0E0

C.COCE. 00

2 I .000E.002 I C.OCOE+0Q

2 C..COE+00

I0.0000.002 1.00CE.03

G I C.OCO'.CO

Q | O.COOE+Q3

I .OOE00000

I 0.OOOE.+ |

I 2.00C0E00 |

I2.C00DE-C?
I2.0000.03

I O I. DOOOE+03|

C|C .COOCE+OO
D I 0.000E+-O |

I I
I . I

2 2.00CE003 |

0 .000003 I

5 .0000.02

2 5.tOOE+03

I0. 0COG C'O

D |O.OOoE*O |

I .CO0EII I

2 .000E02D

O|O.OOOE+OO

I I

I I
2 | .0000.01 |

2 |. 000.0E03 |

I. I
I | .OGO'E-CI

: | .0000.01 I
I | .OOOE.01 |

I 50.0000.0 I

nct used

1.452E-02

nct uaed

5.661E-04

not used

5 .6tlE-04

not used

1. 677E-02

nct useJ

:.34E-C
r.ct used

2. 6t2E-02

nct used

F Parameter

Name

DSCNUCC122)

I cNUcUf12,13

| DCNU3CS112)

IAL0AC3, 112)

| SOLUSK(12)

| DCNUCC(13)

| DCNUCi11;3,1,

| DCNtCS(3)

| ALEACH3I3)

| SOLUEK(13)

| DCNL'CC(17)

| 5CNUCU(17,1)

| DcNMCS117)

| ALEACH(17)

| SOLUBK(273

| DCNUCC(18)

| DCNUCUtI6,1)

|DCNUCS(IPe

| ALEACHOIeI

| SOLUEB1KI;

I DCILUCC(23)

| DCNUCt'I23.1;

| 0CS4JCS23)

X ALEACFi(23,

| SCLUEK(23)

I DCNUCC(31)

| DfLNuclI3ll)

IDNU$S( 31)

2.E'AC)~(323

Si.SO'UEK(31)

| DCN¶JCC( li

| DCNUCZU3 1.1

| ALOACH i I

I SCLUH (' I 1

2.OCOE4DI

2.0CGE4GC

2.000E-C1

C.tOCOE-+

C.COOE0O0
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S'te-Specific Farameter Sumra:y (continued!

Mlenu I

FC1 f

RVC.t
FOI16

FOI16

fiO16

iROl 6

RCiOf
F16

f"i if

F,~ 0

ROi e

hO-161

I

I

I

I

I

I

I

I

I

I

I

I

I

I

|e~u I Feramriete:

| strvil'Jti-n coe'ficierts fcr caugatet h;-23

| CCntamni%6ted :one *oo' Sq,

SpI 6 $turatec :Zone (cff , 3/;

T Leact rate ily:)

Soluoility conrtaTrt

t1is:: Uti.or, coeff'c.entr for daugnte: Fa-231

Cornta2araateL ione 1tcrl'3/

'-Satu~rated :or. ? (cm-7 3/,C

Lea:! rate (fy:?

Scluvil~ttj Constant

t'istrtbutior. coefficier-ts for daauchter Ft-210

Contaminated =ors i-c.-*3/1c

Unrsaturated :ree I 3-' i

Satljratec =cone C -3/;

Leact: rate C/yr)

Solubility constant

tl±5tribution coefficients for .aluhter ru-241

Ccntrainr.atel cne (c'r3/'

t',,.at rated Zone I fcm- +3i;'

Saturate' zcone !cMn -3/0)

Leacl rate iyrl

R ::'Ur±t)c .,-r.$sEnt

E016 I

R P016 |

fiO16 1

FOI 6 1

R016 I

FZCi 6 |

I

I Use:

i rnput

1-1. 000OE+CI -1 .OOOE.CI
I- V.OOOE4CI

| O.OOOE+Oi

| O. OSE+O:

I5.000L.D0
5. OOC'4 0;

' . OOOE*|01

IC.C00E+0c

I . OOQE- Ql

| . DOOE+ 0 t

O 1.COOE4 Q| .OOOE402

Q9.540E+C2

I9.54C0.025. 54DE+Q 2

I C.000E+00
I c'.0005.t0i

9.540E4C2

0.C000E4C00

I O.C00DE0C

7.0000.01

5'.OCOE4C;

I .C00O.01,

9.05 4 E-0O0

I 2.OCOE+.0

| O.000OE40

7.'COE+O.

7. . DOorE Do0

e refau It

o0 I-I.O00E00.
10 |-1.000E400

I | O.OOCE.0O

I .00C0-0l

; | 5.COOEO01

I5.0O0't401
I 0.000E-00

I 0.O0E+00

I1.000r.02

OI .COOE-02-

I 0.OOEOC2

I .00OL4C2

02.000Z+002 .COOOE+02.
2 :. OOOE+03

2 .000E.03
I 2C.000r03

Q C.OOOE+OC

I i.COC003
2 2.00QE-03

c .OOCo.03

O .CO+00000

I I

I .00OC401

I .00 l
| 2.CtE;4O'

i .0G0E-Q3

| 2.0O00E+c3 |

I 7.00CE.01 I

i O.C0OC0E1 |

| C.30OE4*

I

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I ,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Used by RER'Ft

(;f different from user

2. 574E002

2.574E402

2.574E002

2.096E-C3

rot used

1.076E-02

not used

S. 390E-03

not used

5.661E-04
used

5.661E-04

not used

not used

' .6fE-04

nct u~sed

DCNUCC(14)

I DCNUCU114,1i

DCNUCS 114)

I ALCACHt14)

I SOLUBK(141

D tCNUZC(15)
DChUtUl'C I S
mwDCNUU I I,1)

D^0'NUCS!1S!

I ALEACH(15)

I SOLUBK1IS)

IDcNUCC116)
tC0rNUCC I16.l)

tDNUCSII e6)

I ALEACHKI16l

I SOLUBK(161

| DONUCC t 9)

| DCNUCU (19 i9

IDCNUCS (I 9)

I ALEACH(19 )

I SOLt'SX(191

D-NU'O I ZC. I0)

| DCNUCS :20)

| A:EACH (20)

| SOLUBEF(2v)

DC?4UCCt21)

| iCNUC' t2l)

| ALEAC;.ill

| SOLUEK(21)

DCtNUCC(22)

| DCNUCL 12 2.11

t-NUCS(I2)

AL.ACH(221

SOLUEFi 22)

I Parameter

input) I Narre

~l S U etur5 e( tor !rnr' 3i
;rjl6 | Satrura~el =-ort tcm--5/q

;01E6 I lea;I rate (iyr:

;02f I Solutil'ty constant

;C16 | r's:ritutir: cc02'i;/ents f.: da;;qhter Ra-22t

,C01 CCr.:ea r.ate : e ne eccr3-f

Ot "::saruatei : r~e ' ;:y, in.

QO E, C isa:: ,'.' fr:

f16 I C co.stant

:026 t ristrsruticr zoefflcier.ts for Sirhter Ra-22

t1l6 c tonthinatee :rone iclm3/!)

.026 Un.saturated :cre I (crrn-?3/;

Q0i6 | 3sturatel -;re i~rr "/s!

Alt LE6,-!% r.te !/ar.
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Site-Specific Farameter Sumrrary !ccntinued)

tlerzu. Farameter

P016

RQ16

R016

F016

RQOE

R016

R016

F016

P016

FOle

LOI6

R016

D's~triutcr. _cef':c'ents ,cr daughter Th-228

C-rtamnitlated =crne tcs'h319)

Unsaturated :one I cr.'3/g'

Saturated zone (r*+/;i

Lea:h rate i/yr)

Sclubi'ity consttant

Dtstributiorn coefflcients fe: daug'hter Th-229

Ccnaminated =one (cm' h/gl

~'rsaturated :cfne 1 (err' h/g(
.taturated :zoe (cmr-h3/9

lea:h rate !/yr;

Scluti!ity constant

R016 Distribution coefficients for daughter Th-230

P016 I Contaminated zcne (cmr'3/)

P016 Unsat:urateJ zone I rcrh/gi

RC16 j Saturated zone (cm -- /hg)

R016 I Leach rate (/yr!

RC16 Solubility constant

; is:ributicr cnefficjents for daughter Th-232

> o a'cctar t or' (c -' 'h
t'r. saturased ton- i (.on - Ic:

R016 Saturate.5 -cre ;cn,''3/7)

;Q16 I Lea::. rate (/yr!

;Gl6 Solvrl!y zcnsta!.t

user I

Input I Default

I I
6.00GE+04 I 6.00OE+0

I (.000E+04 I 6.000E.0

I 6.000E+04 1 6.000E*0

|O.OOOE+CC |0.00DE4O'

I O.OOE00 0.00QEt0

6 .0000.004 I .0000+0

j 6.OOOE+04 C 6.000E+O

E 6.000E+04 I 6.000E+0.

| 6.OOOE+04 I 6.000E.04

| .OOOE+OO0 O.OOOE+Ot
I0.000r+00 O .000E.04

| 0.OCOE.00 | O.OOCE+Ot

I I

| f.OOOE+04 f 6.000E+04

| 6.000.E04 I 6.000E+04

I 6.000E+04 I 6.000E+04

|C.OOOE+OO0 O.COCE+OO

| 0.00OE+00 | O.OOOE+OO

5 .000E+00 ! .000E.01

| f.OOOE+C04 0 f.000OE4

I 6.0000.04 0 6.000E+04

I 6.000E+04 I 6.00E+.04

L .0CE0010 5 .000E010
| C.OOE+OO | .OOO~E+OO

I0.0000E.00 I0.000E.00

| 5.000E401 5.OOOE+Ql

! 5.t00E+01I 5.0000E01

5.000QE+G0 |.OE+OI

0.0G0E+00 O.GOOE+OG

I I

O 5.0000001 | 5.000E+00

| '.C0540E+I |.CQ00.E*03

| S.OQCE+O1I | .O000+OI

| C.OOOr.0O | O.OOOE+C5

I I

I 5.000E0O1 | S.D0E+OI0

| 5.000E401 | 5.0COE+OI

I 5.0000.01 | 5.0GOE+GI

| c'.OOcQ+OO | Q.OGGEOO0

| 6.4000.03 I 6.4000E+03

I (If
-H

41
41-
41

0I
0I

4I

II

*I

9. 0C2E-0C

not used

9. 002E-06

nct used

9. 002E-06

not used

9.002E-06

not used

I . C-7 E-02

nct used

1. C76E- 02

no: used.

Used by RESRAD

d'fferert from. user input

P Farameter

N ame

| DCNUCC(241

DCNUCU (24.1)

DCNU;S(24)

| ALEACH(24)

I SOLUBK(24)

| DCNUCC125)

DCNUCU(25,1)

DCNUCS(25)

| ALEACH(25)

| SOLUEK(25)

DCSUCC(26)

DCNUCU(26,1)

DCSUCS(26)

| ALEACH(26)

I SOLUBF(26)

DCNUCC127)
DCNUCI(27,1)

L CNtUCS(27)

| ALEACH 127)

| SCLUBF(27)

I OC6-.ICC(2f )

DCNUCU (2 f,1)

I 0CNUCS (26)
| ALEACF(2e)

| SOLUBK126i)

I DCWUCc(29)

I CCSUCU(29,1i

| tCNUCS(29)

| ALi.CH (29)

| SOLUEF (29)

| DCNUCC(30)

I DCNtWCU (30,1)

| DCNUJCS (3 G;

| ALEACH(30Q

| SOLUBX(30i

I NHA.LR

;0. Ii' I
;OCf I
1 I0 6 I

101)l6 I
6 I

1016

106I

tol e I
e0 1 I

:oI 6 I
t*t |

Vivzribtinn e ier.:e fc: Cav.hce U-, 3

C;-: a7 nated tzr.e 1c.' '31g.

Uro.turat;rd tone I (:'-.7.

Saturated -;.re ;z-s

Leac', rate tiyr;

Schubilfty censtan:

Disotzbutior, cce'fif:lernts for .augh.ter U.-2r4

Ccn:amnInated Z:ne 4cm"3/qi

Ur., at-:rate. :ore ( '31g.

0atu:ate-j _cne ; . 'Jp.

';*;n rate ./vr-

Scil.bi:,ry :or,-ac.t

:G16 | tisr;::'ticnr c'efficiernts for daughter U-235

.C16 I Ccrtta-,r.ated =one kcn-'/'g)

.0:6 | Unscatrated -cne I cm''hig)

.C16 SaturateC zone (cn.'3Iel

| each :Ate t/yr'.

tchrbility ecrstant

017 1nr.x:aticn rate qr.'3/;:!
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Site-Specific Farameter Sumnary (cor~tnued)

Men .u

.'

IUser II Used by RUNSRAL

I:rput I Default I :f differern frCT user input

_L *I -

r I~ I. I

Roll

P917

R017

R017

RQ17

R017

RQ1?

Roll

RolQ

RQI
1

R017

Roll

=017

;017

R017

;01'

;017

.017

1017

'Q17

.017

.017

.017

.017

.017

mass lcading for inhalatior. Cg/m'-')

Exposure duration

Shieldinig factor Inhalation

Shielding factor, external garra

| Fraction of tine spert indoors

I FractIon of rire spent outdoor! (or. s!te)

Shape factor flag, external g aema

| Radii of shape factor array (used If FS - -1):

outer annular radius tm). ring .:

Outer annular radius (m), rir^ 2:

Outer annular radius r). ring 3:

Outer annular radius Cm) rIng 4:

Outer annular radius fI.) ring I:

Outer annular radius Cm). ring 6:

Outer annular radius Om). ring 7:

Outer annular radius (m). ring t:

Outer annular radius Or) * ring 9:

Outer annular radius (n). ri;g :0:

Outer annular radius Orr.) ring :1:

Outer annular radius (m). ring 12:

I

� i

V
I
I
I
I
I
I
I.
I
I
I
I

'ractions

Ril:; 1

Ri;- -2

Rin~g 3

Ri GCT 4

R.' A~, _

F r.n

Ring 4

F.In; !

Rir.s 10

Fin :12

of anrular areas within AREA:

| f.00C-E-6 | l.OCOC-C4

| 3.653E+C. 3.000CC.1

| 4.00CCE-O1 4.000E-cl

I 4.70CC-Cl 7.QQOE-O:

I 6.600E-0C 5.006E-Ol

I.IOE-ClI| 2.50CC-Cl

I.OCOE+C O | l.OO0C*00

I I
not used 5.Q0CE+02

not used 7.C7lE.ol

| nct used |.COc*+Co

not used O.OGCE+O0

not used |.QQO+C00

not used O.OOQC+QO

I not used O.OOCE+CQ

not used J .CCCCOC40

not used |.OOCE+CC

| not used |5.0QC.E+OO

not used C.00CE+0O

| not used |0.00C.OC

|not used | .OOOE+00I . I

n ot used |l.OCOOC.C

not used 2.732E-01

not used |.0OE+000

| not used |.OOCE-QQ

not used O .C000E000

| not uied 0.tWOG-QC;

I not used |.COE-OQO

not used 0.00CE-OO

not used | C.000CE0|

| not used O.CDOCEO|

|not used 0.00CE-CO

| not used 0.|6CE00|

|.805E-Qi | :63CGE-02

| l.SOE#s0l 1.400C-D |

| l.IeOZ5 | 9.20^E4&1l

5.20ECG- | 6.30CE-i |

| :..E00COl |.4;OCE-0C

|0.C00E+C j 9.C50E-51

|.$300E+1 | 3.650E+0i|

4.780S+02 | 5.10CE+02

i 1.000.+O0 Il.CCE+C00

not used 1.003EC0|

1.000C+CC | I.0OE-OtC

I.OODEOCC 1.00CE-COf'

|.00E-01 | 5.00CE-Q1

1.5QOE-OC I-1

l.OOOE+00 1-1

I

I .
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

>0 shows circular ARE..

| Parameter

1 Nam.e

| LINM
I ED

SHKF3
SHFI

| FIND

Fs

|FA_ SHAPE; I)

|FWD SHAFE( 2)

| RLO SHAP£; 3)

| PAD SHAFE( 4)

| RAD _SAFEI 5)

| RAD SHAPEC 6)

RAD SHAFE; 7)

P|AD SHAPE; 8)

|RAD SHAPE; 9)

I RADSHAPEIlI)

RADSHAPE(II)

RAD SHAPE(12)

I rFRACA I)

| FRACA; 2)

I PRMCAC 3)

I FRACkA 4)

| rFFACA( 5)
FRACA; 6)

| FRACAC 7)

| FRACAt !

I rRACAC 9)

I FRACAIC)

| rRACACIl)

I rFA.CA112)

| DIETl))

I tIEC(2)

I ChET;4)

I DIET(S)

MtIET;(6)

SOIL

Ilw!
| rDW

I rF.HW
I rLW
I rwRW
I rfs

| FFLANT
I FMEAT

018 Fruits. veqetarlvs and grain csne!ur.;rt!or, igIfyr!

01 | :tafy vectat'le consumpt'sn tkg/yr?

01$ E gI ccnsumk pt:rh- iO/yr-

016- Feet ano poultry confsu t; n ¼:;S/y':C

cle j rist. consunepic o.n Ckgyrl

o01 Other seaf,,e d corsum plot r :kg/yr

01$ | SoIl ingestion rate ;g!yri

0le I Drinking water Intake tL/yri

01$ | Contamination fractivr. of fdrinkin water

01; c*cntaminaior: frac:lnl of house'.cd water

01$ | Corta:'mineltiu:: £:-aCiLor. cof livestoce water

I ContamInation fraction of Ir:igatonr. water

j-Au:ntaminatior. fractIen of aquatic food

*-.rntaminati1n fraction of plant food

)1i | Contamination fract!on of eat
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Site-Sp ; fic ra:ameter Strnrary (continsed)

'*15.7":,- -wIcS I User I I Used cy RESRUMn I Parameter

I Ir.put I Default I tIf aifferent fror user input) I Name1 armet er

I I

FRS: | :ntartrI.aticr fractivr cf nilk:

F019 Livestori: fccder ±ntake for nsat I/:1ayi

iO i Livesto. foaier intake for trli: Mkg/oayl

RC1F | ;vertccr water ir take for meat IL/day'

RC19 Livestcck water intate for milk CL/day)

;OiS I Llvestcck sc: intak:e (kqlday)

;1I | Mars loadrg for fcliar cepcsitior. /rrl-i

;CIP I Dett. of roil v!l:*:ir.; layer (,;

O.S repth cf roots (rt.

IC1I IPrirtkin water fracticr. fro: grord water

OIC I| ousehc~d wa:er frac:icr. f.r,. gIround water

0 9 | Liveatock water frectior frcotm ground water

10.5 Irrigaticn fraction from grcund water

419F | Wet weight crop yield for 14cn-Leafy iko/mr2i

klIS Wet weight crcsl yield f£r leafy ;:gr' 21)

Ql5E | wet weight crop yel:d for Fcocer Ckg/ -"2j

:15 I Growing Season for Son-Leafy (years)

:19E j Growin; Season for Leafy (yeartl

:19E Gr~wtno Searon or Fcder fyearr)

TI rarnflocation Factor for :cr.-Leafy

:. : rraro:a- ior Factor for Leafy

Trirnser.caticl. Faztcr ftr- Fctder

195E i :y Fcliar interceFtior Fraction fc: Non-Leafy

1lS | Dry Foliar .nterception FTractIn fc: Lea fy
l5E | [ry Fclfar :-ter.:spio;t Fra:ticr fcr Foc.:er

19E | te F ce a: :r;e Ior. F.r.oti.c:; for mcr-Leafy

§5E | s: FclI e: 7r: t:;:.ar Fzaothifo f Lr Lvnf)

19E | tess-le:n9 Reovai ECrstant for Veie:ati-r

14 I C-; -ncerntrazion ir. WOter Cg .- )

14 I cvr,;re:rati-n It. contar-ina:St; sC'; (qig

14 | Fct;:s of -.;etat!:.n cartcL from sril

24 Fract:ion cf vegetatior, arbcr frtvr air.

:C f -:: eva!Ecn ayeq: .- c n is ! eI- so Cm!

14 C-1; fevas:. for r:a fr *-.

:4 I r:i -n c. .:r f1r: ra cc-:e ee_.-

1C Fzrect~c~r cf: crbi.it.r:: -cc f-eef

:4 r-cr corrict-cr factor for sgA cus fcrm- of C4

0';R Stoc-ae times of conta-inated foo-jtuffr (days):

O Fruits, t,.-leafy veSetaale!, and grain

'CR I Laf., V6Ceter..e!

-Ptat an.4 ,-evltr;

V.< Eisr

OR crustacea ar_ 4ollu~ka

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I 1.OCOE.OD I-:

! .70CE40l ! .500E01
| 1.2005.01 | f.9005t

| S.00CE4O1 | .0OOE.l

| 1.600E402 | 1.600E+02

5.00tE-01 | 5.000E-01

1.000E-C04 |.000E-04

1.50QE-0I |.5005-02

| 9.000E-01 | 9.000E-01

1.0005+00 j .0005.0C

|,Jt used | l.000E+0O

2.000E.c0 I 1.&c'OE5c

1.000.00 I2.000E+00

7.000E-01 7.000E-01

1.50O(500 | 1.500E+00

1.1005.00 I1.100C.00
1.700E-01 | 1.700E-Oi

2.500E-01 2.50C0-01

|.000C-02 | 6.000E-02

1.0000-01 I .0005-01
1.300E.00 I .OCOE40

1.000E-00 i 1.000E+00

2.50OE-01 | 2.500E-01

|.50CE-01I |2.5QE-01

2.5CCE-G I 2.5^0E-Ol

|.500-C01 | 2.0O0E-ti
| .StQE-Ci | ;.509E-t;

|2.0 G.5+Ci | 2.QOQE-Qi

2.QGQE-C5| 2.0005-05

!.C;OE-02 I 3.COSE-C2

1.00Er-02 | 2.0COE-O.

9. eO0E-03 I 5.W0E-01

.. 000E-02I |-.CcE-ol

^.00E-C-t- I 7.05GE-G-
:.O.OGE-l0 :.OOCE-10

E. 00"-01 I t.OCE-01

.000QE-0 I 2.000E-Cl

8.e94E+01 | S.F94E501

1.40.5401 | 1.400.01

2.000Z.OC* l..00E+5.

1.OCCE+5l00 -

2.'0COEC1 | 2.000E501

1.00DE500 I 7.000E-CO

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| lILK

I LFI
I LFI E

| LW15

| LWI6

| LSI

| HLFD

I DOl
| DROOT

| FGWDW

FGWHHi

| FGWLS

FGWIR

yvlI WV(1)
yV12)

I YV(3)

| TE11)

| TE(2)

| TE1(3

| TIVM1)

| TIVM)

RDRY(l)

| RDRY(2)

| RDRY (3)

IIWET (1)
| RwST(2)

RWET1(3)

I SLAM

| C12r'TR

I C12CZ

| CS0IL

I CAIP

I EVSN

| REVSN

I A:VFO4
| AVFG5

I C02 F

I ST0h T(1)

| STOR Tt2)

| STORS(13)

I STOR T I 4

SSOT 15!

| STORPT (6)I :.OOOEsOo I 7.000E.C.?



RESRXn Ve:-:cr. C._: Li.-: - O%.' ve:

Susa: RES.A.: I! 'r. '; Fa r a.ePrE

r-2le : F: -.t: eSfcz t '-:!: a::e '.ER

,l02912C04- 1i:'7 Fa~e It

Henu I

C * t'..'! c Farareter Suztr-ary ccontinued,

Faraseter

S.-OR | We'l water

STO' surface water

SSOR P Livestoch: feoder

fi021 | Thickness of bjildinq fcu:-daticr. irm)
RQ-: | ull: aernfity of r:ilel..g foundtaicr. !9/cm''")

fiC21 Total porosity cf the crver material

R021 | Total porosity of the building foundation

fi021 f VclLImezric water conter.t of the cover raterial

R021 Volumetric water crer.t of the fcundatior,

FC21 | ^:ffusicr. coefficient for radon gas lrdsecl:

R02i in cove: mate:!Ial

R023 | in fc-undatirn ,.aterlal

fi021 | in contamirraed zone soil

P021 | Radon vertical dimension of mi:zing Imt

R021 | Average building air exch.ange rate (1/h:)

R021 heigr.t of the building :comn (rr

fi021 P euilding interior area factor

R021 B euilding depth below ground surface !m)

R.G2,I |man.atin; power of Rn-222 gas

R021 Emanating power of Rn-220 ga-

grfrat-.1Sca1 t're point-

ai.ue r ncter cf Intetiratirn pcn!h.ts for d4se

rITL Maximurm. runrter of inteoration Foirts fcr risk

User I I

Input [ Default (If

1.000E+00 | l.ODOO+00 |

4.SOOE+.0 | 4.50CE-01 |

rot used I l.SOCE-Cl I
rnot used | 2.40GE-S00

rost used I 4.000E-01 I
net used | ;.00GE-O0I|

not used | 5.OOOE-02

nrt used | 3.COOE-02 |

nct used | 2.000E-06

rnot used | 3.00CE-07 |

r.ot used 2.00CE-06

not used | 2.000E+00

not used 5.000E-01

r.ot used | 2.500E-00 |

not used | 0.000E+00

riot used I-1.COE+00 I
not used | 2.SOOE-01 |

not used 1.500E-01 |

32 I ___ I
12 7 1 _- I

257 j _

Used by PESRPr. | Farameter

!i:ferent from. user input) | Name

- STOR PT(7)

STOP- Ti )

_ SIOR T(9)

IOORX
--- | DNsn

ITPCV

ITPrL
_ FH2OCv

PH2O0L

IDZCV

| DIMl--- | I FFc

- - | I FCZ1

IrA!

- - - | £MANX (1)

- EMANAM1I

lNFTS

I LYI4AX

IKYHAX.

Aumrar;y ;' Fatrway Se e;:ion-

at;,, L Usesr Zelecti-.n.

: -- e:.terr ;anr Ia | active

- 'ihaiatlor. o wi red.n) a.tive

p- plan: irgef:ior . active

4 -- reat Iroertlon. | a;:ive

- - nzifl: i?,e!:!cr. I act~ve

f-- a...atI: fc~c.r I a:tlve

* - drln~i::n; wter | ::v

r-- 5;'.. !.~35 Ion.c;| a:v

9 -- :aoo-. | s.zFpresseo

F'3d peak pathway 'Cfe! | active



r:ESFAZ r±- : '.L: :.- *:..it - year

F F.a E" gEefaul: Fa:areterf

r2e : ?zt:':<Sr vufl:c ZI t:::Ue r :A_!..

Ccr.t--irated Zonse r±?ensicr- Ir ti.

LC CC10. <que:e reters
ft):nese: 1.00 metOrte:r

Cove: repr: C.OCC meters

;Ot.4l/2.04 12:5? Faye

I. Soi. Ccncen:rations, pCi/g
.,

KM-2Z4 1
A.--24i

Cm-245

Cc-6:

CS-137,

Eu- 155

h-;

1-129

N:-94

tVi-E3

Fu-228

U-236

1. CCE-Ci

1.600E-01

..I:0E-0G

..200E-Oi

1.6FOEtO0

5.5Er01

7.600E-01

2.26EE+OC

5.300E-01

3.00CE-0O

6.960E-00

1.700E-''

1.600E-01

5.493E-CO

1.200E-O1

Total Eose TDOSE(t) mrem/yr

Basic Radiation rase Limit - 2.500SE01 mrem/yr

Total MX::ture Sum M(t) - Fraction cf Easic Sose Limit Rceceived at Time it)

t tyearr): C.QCOGE00 -. 000E+QC 3.0003.00 1.000E+C5 3.OOOE01 3.300E+01 1.E0.0 3.000E+02 1.000E+03

TDOSEft): 1.442E.02 1.329E-.02 1.236E*02 9.9055E01 (.589E+01 E.196E+01 1.084E.0: 1.279E+00 4.327E-02

mitti: 5.769E+C0 5.316E+CC 4.943E+00 3.962E+00 2.636E+00 2.476E+00 4.335E-01 5.115E-02 1.731E-03

, " . TtS :n ::: :.442E+02 rrer/yr at t - 0.COGE.0C years



RES0.A. Vere;:s 6. - L -: ' year

S PE a:: F.!^ .Ii,;': Fa:am,.:e:s

File : x'r~r:. £s:f,;e S.±...... :1 F±::: c:rv.,b

rota: Iroe Ctr.:irautlocs rTX

As .rerCiyrI anc

Wanr: :Idep'

:G/25/-0;4 ;.:5 Face 18

0-E(i,;,ti fo: In3'rvidual *Radicnr1±des II) ar'd Fathways Ipi

Frart:or of ctal Dose At t - O.OO3E0O0 years

mndero Fativays Unr.alation e:::'vuec radcr.)

Ground

Radio-

Nuclide rrerm/yr 'ract.

n-241i 2.'49E-0i3 .OOO.

kA-243 5.981E-C2 C.C004

C-Ic 1.7610-c6 c.0000

Ca-24' 3.124E-C_ 0.0002

Cc-6Q 1.045E-C01 G.072

Cs-Il ;.111E-01 C.5t^24

Eu-155 5.412E-02 0.0004

H-3 0.00E-0' C.Q.00

I-122 2.7'E-C03 C.00v

Nb-94 1.19!E5C0 0.003

Ni-6, 0.000E-00 G.OGOC

Pu-238 1.074E-0! 0.0000

Pu-239 1.367E-t 0.000C

Sr-90 5.454E-C2 C.0004

U-23I 1.0Q0E-0! 0.0000

.Tcta: . 0.6449

Tct!

I ihalat ± or

srom/res fra.-:.

2.702E-04 0.00'0

2.859E-CJ4 0.5:CC

6.3i6E-04 *.0C00

4.06'E-04 0.0CGO

1.400E-Ot S.O00C

.. 4600 06 0.0000

i.i92E-0 C.C0OG

1 .376E-0G .0001

' .SCE-0; 0.000C

5.042E-07 O.0Q03

1.759E-07 O.0OO

2.695'E-04 0.0000

.,!r,70-4 C0.0:0

2.863E-0O 0.0O'O

t.079E-05 0.0000

: .6F0' -2t. O;C3C

Fmacor.

srrer/yr Sarat.

O.G00E-00 0.0000

0.0000-00 C0.0C00

0.0000.00 0.0000

G.OOEOc 0.0000

0.0000-0 o0.0000

0.00OE-OC 0.0003

C.OOOE-00 0.0000

0.OOE-OC C0.00000.00040-0 0.0.000

0.0000*00 0.0000

000010.0000
C . 0OOE-0. 0 .0Q0O

C.0OOCC. t.0000

0.000 .0000

Plant

mire/yr 'ract.

5.082E-02 0.0004

5.411E-02 0.00C04

3.434E.00 0.0238

7.666E-02 0.0005

3.150E-01 0.0022

1.075E~01 0.0745

2.524E-04 C.0000

l.t67E-o: O.OC.7

2.583E-03 0.0018

1.992E-0Gi 0.0000

I.t4eE-02 0.0001

S.047E-02 0.0003

5.27tE-02 0.0004

2.259E+01 0.1593

7.496E-03 0.OO01

3.815E+0l 0.2646

Meat

rorem./y: frart.

7.212E-04 C.OOC0

7.6-cE-04 0.0000

2.192E000 0.0152

4.360E-04 0.0000

5.196E-0. 0.0004

-. 7'.7E-S 0.0263

'.E82E-05 C. 0CO

f.402E-C3 t.0COl

3.404E-C2 0.0002

.95C4E-06 0.0000

9.56cE-04 0.0000

1.433E-03 0.0000

1.497E-03 0.0000

1.047E0.C 0.0073

2.969E-04 0.0000

7.120'E00 0.0494

Mill:

mrernyr fract.

6.657E-05 O.O0OC

1.086E-05 0.000.0

1.167C.0 O.0D081

1.004E-04 0.000C

1.659E-02 0.0001

3.29E+000 0.0223

1.389E-06 0.0000

1.51'E-02 0.0031

2.380E-01 0.0010

3.366E--07 0.0000

2.267E-02 0.0001

3.306E-05 0.0000

3.455E-05 0.0000

1.090E+00 0.0076

1.231E-03 0.0000

5.662E+O 0.0393

Soil

strem/yr frart.

1.686E-03 0.0001

8.182E-03 0.0001

9.315E-06 O.0C00

1.160E-02 0.0001

5.965E-04 0.0000

4.072E-02 0.0003

1.529E-05 0.0000

3.935E-06 0.0000

1.949E-03 0.0000

3.0170-05 O.O00

5.598E-05 0.0000

7.633E-03 0.0001

7.979E-03 0.0001

1.160E-02 0.0001

4.539E-04 0.0000

9.651E-02 0.C0O7

ta.: t>re Ccrtritt;icns TD0$7(±,p,t; fSr 3ndividual Radicrxclides li and Fathways Ipl

As srrers/yr and Fraction of Total Dose At t - 0.0COE00 years

Water Deperadent Fathways

adUcI-

Juclide ferre!:: ::a:t.

u-:4 r 0. OOQ t t t rOOG
t-C. (. CCOECCC. C.0030

er-23 o.^OOEQO. Cr.:o0o

t-: S . N'.E ' C. GCC;C

>-.4' 0,'.0LE .t 3.00c

:c-E0 t.OtO-4 Gt .ttG^

.!-i ;. &,.nro^0. -,;

t.9; r.etw3E-0.C t.O0tt

u-lIE 000.0 0;Et*O.0GDCC

u-..9. ..O3.Of-' ?.CC0f

-e .;,t': ... C;.

tic-

*.rer fyr fract .

0.0000E00 O.CQDO

0.t00E,00 O.0000

0.0000E0 t.C003Q

e. C-VE-,O; C . VOGC

0.(00. 0,.0 C,

0.0000t00 0.O?0;

;.OfOoE.OC O.t55D

0.0030.00 C.00CQ?

0.0000-00O C.GtCC

(-.0tC0.0v) t0.0000t

r,,QC'F-;' c*°o'o'

1.r.:4-CJG.;'

rnrer/yr f:act.

0.00Nit3 0.000

0.00CE.00 0.00C

O.OOOE+G5 C.000C

0.0000.00c 0.0000.

0.oC0E0'"0 0.0000

C.~f? O.JCN

C .C "ZICZOOC

0.000F-00 0..0000

0.0000-00 0.0000.

0.3000-03 0,.0003t

O.QOOE.OO 0.3000

0.0000-01 G.OOOC

f.OOOE-CO '.'0023

Flart

0.0000.-00 0 .0000

0.0000.00 0.0000

0.0000E403, 0.0000

M.OCE40C G.OCCO

0.0C0E400 C.0000

0.0000.EOv C.OGCC

0.Ct00t-0 0.03GO
O.OOCE."05 O.G^CC=

C.VCOtE-C^ f.COu;
4.1700-32 C.?033

0.000E.O0 0.0COO

0.000E+00 0.0000

00.C0CE+Oo 0.0000

0. 00E-O. 0.OCOO

0.000E-00 t.OOC:

Mec.a

=renrer fract.

t.OOOE+oc C.CCOOC

O.CE-. O.GGOOr

t. )O;OE40C O.OOI CtC.000E-t.0 C.00C
0.10000.00 0.0000

0.000E.00 C.0000

'.O00.00 C.0oco

0.000E-CO C.O0C0

O.GQOE-OC ;.OOCO

O.CtOE4GC ;.50

0.300 .00

0.0000.00* 0.0000

M" 1):

siren/yr ;ra:t.

0.0000.00 0.0000C

O.OCE0C0 0.C000Q

C.0030E00 0.0000

0.0000.00 0.0000

C.000+OO 0.00Q0

0.E00000 O.00Ct

O.0E00400 V.;QtO

2.0.QE-O; 0.00;'

.Q000E+00 0.G0v0'

0.000E+0400 0.0C

0.0000E00 0.0000

0.0C0E.00 C.C0CO

O.COE000 e.0ooo

0.000E+CO O.C000

0.0E000 C.COCC3

..015E-02 C.0001

All Fathwaysr

mrrerm/y frart.

6.232E-02 0.0004

1.232E-01 0.CC09

6.794E.O 0.04.1

1.205E-CI 0.0006

1.O-r+E01 0.0154

9.8910.01 C.6.656
'.445E-02 0.CC04

4.350E-C1 0.0030

1.197E*C0 0.0023

3.216E-C2 0.C032

5.965E-02 0.0004

6.257E-02 C.0004

2.510Et02 0.2,46

9.'55'-03 0.0001

1.442E002 1.0000f

SU!" of all water Iniep-rnSent i deendent Pathways.



F.ESRAJ, Versicnr, .i T'.: :rnS: * . I-

Sunrary, FLSRt Ce'ca;: -a::-.ter!

File : .irck Sf:c S:.::_:::". U: Z A'7E.FA.

:0/2rc2tt4 ;i:57 PFge 19

I
Tct&: r-Cc:.-r'tu.;:cr,! I!S;.-: cr Rrtvd alRdionuclidesr U: 2r.C Fatt~wzays (pi

As rem/,r anc Fra:tSir of .ota: Dcs4 At t - l.CGOE4CO years

Water indepernert I`trways (nhalatior. exclu:es radon)

G:cufd

fiacic-

Nuclioe viremryr fract.

Am-241 2.744E-03 C.0000

AI-243 t._7PM-02 0.0004

C-14 2.259£-Q5 0.0000

Cm-245 3.122£-02 O.CG02

Co-6Q 5.195E-CoO C.G92

Cs-137 1.916E+01 0.5957

Eu-155 4.703E-02 G.0004

H-3 0. C0OECO 0.0000

1-129 2.426E-C0 0.0000

Nb-94 2.1940.00 C.0090

14i-63 0.CQOE-00 0.0000

Fu-23f 1.065E-05 C .0OO

PFu-239 ;.96fE-Q' 0.000QC

Sr-90 5.237E-02 0.0004

U-236 1.076E-05 0.0000

Total 8.975E-01 0.f753

inhalation

mremlyr ra;c:.

2.697E-04 C.GOOO

2.f58E-04 t.C0;50

6.03!E-C 0.00QCt

4.068E-04 C.000O

1.227E-Q6 O;.000

7.306E-^6 C.00C

1.036E-0 C0.6QOC

7.FlfE-C. 0.0000

.164E-07 0.0001

S.03&E0-7 C..OtOC

1.721E-Q7 0.CQOO

2.673E-04 C. 00O

2.765E-04 C.CDCC

2.749E-G' 0.00CO

6.053E-C' 0.0000

1.6F5E-03 C.0000

mren/y: 'ract.

C.000CE-OQ M.0OO

C.CN20.01 0.0000.
G .0OD-00. 0. 000C

C.QOOE400 C.0COQ

C . OGQE-GG 0. 0000

0.0000.00 0.0000
O.Q;OE-QQ Q.OQGC

C0.050E.OC C'. .OOC

0.00DE000 C.0000

t. CO1E*C G .0000

0.0000.E0 C.0000

O .000E400 0.000C
0.0000.00 0.0000

C.O0E-Q00 0.0000

0.0000400 0.0000

Plant

rmremryr fract.

S.072E-02 0.0004

5.40EE-02 0.0004

5.063E-03 0.0000

7.f *2E-02 0.0006

2.760E-01 0.0021

1.049E.01 0.0790

2.194E-04 0.0000

6.616E-04 0.000C

2.309E-01 0.0017

1.990E-03 0.0000

1.60EE-02 0.0001

5.005E-G2 0.0004

'.27_E-02 0.0004

2.207E+01 0.1660

7.463E-03 C.0001

3.338E.01 0.2512

Meat

xr:er/yr fract.

7.19,E-04 0.000C

7.675E-04 0.0000

4.S32E-03 0.0000

4.377E-04 0.0000

4.553E-C2 0.0003

3.696E400 0.027e

5.111E-05 0.0000

7.007E-05 C.0000

3.045E-02 0:0002

1.952£-Qf 0.0000

9.364E-04 t.0000

1.42GE-03 0.0000

1.497E-03 0.0000

1.006E000 0.0076

2.957E-04 0.0000

4.7899400 0.0360

Mil k

mrern/yr fract.

6.644E-05 0.0000

7.0?3E-05 0.0000

2.299E-03 0.0000

1.004E-04 0.0000

1.629E-02 0.0001

3.142E400 0.0236

1.207E-06 0.0000

I.165E-04 0.0000

1.2;3E-01 C.C009

3.3f3E-07 0.0000

1.240E-02 0.0001

3.271E-05 0.0000

3.453E-05 0.0000

1.047E-00 0.0079

1.232E-03 0.0000

4.345C.00 0.0327

Soil

mrem/y: fract.

7.671E-03 0.0001

f.170E-03 0.000I

1.18IE-0e 0.0000

1.160E-02 0.0001

5.228E-04 0.000C

3.974E-02 0.0003

1.328E-05 0.0000

2.235£-08 0.0000

1.741E-03 0.0000

3.014E-0' 0.0000

5.477E-05 0.0000

7.569E-03 0.0001

7.974E-03 0.0001

1.114E-02 0.0001

4.519S-04 0.0000

9.669E-02 0.0007

:te tcs Cort;::r;tcns TDOSE0',F,t: for Individual Radionuclides Cl) and Path~ays (r)

As mre;.'yr ard Fracticn of Total Vose At t - I.0QOE-tC years

Water Depeendent Fathways

Wat C:

n-241: l.Q000CO 0t.OOO

s .-24.- C QOQE-O;O.OOCO

.rn-2i. ' O.OCE-000-C Q .CQOO

.c-6t C.OOOE-OC O.G000

s - It 3. .. OOGE-. O c.QCOO
:-15 0. OC.OE-: ' (.O.O00O

_, ,: - -,.; . O .0 0

-I 9 '.Q5EC:C.SO;n

- 0.000E*C C.QO;O

c-23- 0.000.01 E .00GO

-;-219 C . O0Q0E0t 0.000C

f .OCOE-;C 0.000Q

c ' 0

:r.rgern.'1r Ira::.

C .OOE+C;, :,. QO

0. 00E.01C . CO; G
O.OOOE4QO 2.QO^C

0. OOIEC0 0.1COC,

'.4;E-C;, .0'.Odt

tOG.E-0Ct 2 0.1CO

O.OCE-QCC C.03CO

0.0010*O0 0.0100

C'. 00E-0 v; 0.0

4

'.43:£-04; O.OQQQ

m:er/yr fra:t.

C-

;.C;0O.0t 0.000C

0.0C00C-0 C.000C

J.OICE-00 0.0000~

0.00E0'0. 0.0000'

0.OOOE00 O.O05

0.0^00E00 0.000O
*.CO;:EO^ D.CO0G

C.0000E-0C v.OQt
0.00(0-10 t.SCOC

0.O3tE-00 C.00000.O00000Q 0.302C

:.0030E-OO 0.CO0

0.0003-CO 0.000Q

i lar.t

mrer/yr !:act.

C.ONS. 00 0.0000

0.0OE400 &.000Q

0.0CO0E+CC 0.tOQC

0.000E+00 C.OQQC

0.0000.01 C.0000

Q.000.01 0.30000
0.00.IE40 C.0QCQ

1.466E-Cl v.C011

C.00(EC. 0.000GQ

0.OCO-1 0.000C

0.000E+O. 0.000O

0.000E00D C.000Ct

0.00QE+00 0.0000

C.00CQ.00 C.Q.Q0

G.OOGE+'? 0C.C000

1.4r6EE0-I 0.C01i

Meat

r.reryr 'ra::.

0.000E.cO* 0.C010

0.00E,0CC G.0000

0.000E-00 '.000O

&.OdOE-Ot O.ttOO

C.003E-0 0.3000

0.000E-00 C.0000

2.05tE-02 O.002

0.00G0.0D C.0O.0

0.0000.10C 0.0000

000400.0000

0.000E.00 0.0000

0.0010+00 0.0000

O.OE-000 0.OOO

0.0.COE-O O.OOCG

2.C56E-02 0.t0C2

MEI) 1:

rnrertjyr rre.:

0.000E000 G.OCC

O.000E000 0.0000

C.0OOE00 0.0000

0.000E0.0 0.0000

0.OOE+000 0.0000

0.000E-00 0.00Q0

C.001E000 0.0OCC

6.747E-02 t.O005

C.OEOC 0.0000

0.00CE000 0.0050

0.000+0EC 0.0000

C.OOOE+00 C.0000

0.OOE+00 0.0000

C.OOE+Q00 0.0000

O.OCOE0 0.0000

C.747E-02 0.0S5

All Pathwayr

rnrerm/yr f ract.

6.220E-02 0.0005

1.232E-01 0.000F

1.23dE-02 0.0001

1.205E-01 0.0009

9.533E000 0.0717

9.651E-01 0.7264

4.732E-02 Q.OC4

5.3420-01 0.0040

3.e86e-01 0.0029

l.196E.00 0.0090

3.146E-02 0.OC2

5.935E-02 0.CO04

6.253E-02 0.0005

2.410E.01 0.1820

9.514E-03 0.000Q

1.329E402 2.0000

;.7n of ali water ir::spender.t arni dep4ezer.t Pet.hacys.



RESRAD Ve:sion f.2; ^ Limit - C.' year

Su~nnry : RESRbA Defaul: Farameters

41 e : F:u--::ok Surfare Scil M;::ure USACZ.R;.:

IC/29f2CC4 S2:E7 Pagi 2C

T.tal Dose Cortribut :r-s TDCSZ(p.;.t) for Individual Radionuclides ti) and Pathways (p)

As mrert/y: ar~d Fractiorn o: Total Dose At t - 3.OOOE-0C years

water Inaepender: Fathways (Inhalatior excludes radcr.)

Grour~d

Radic-

Nuc: ce irer/yr fract.

Am-241 2.733E-03 0.0000

Am-243 !.F72E-02 0.0005

C-14 3.490E-15 0.0000

Cr-245 3.12QE-02 0.0003

CO-6O 7.06i3E00 0.0571

C--137 7.5400.OC 0.6102

Eu-155 3.552E-C2 0.0003

i-3 C.C00DE00 G.OOCt

:-129 1.936E-C3 0.0000

NO'-94 1.191E.00 0.0096

Ni-63 0.0000.00 O.COCO

Pu-238 1.047E-05 0.0000

Pu-239 1.9f4E-Q 0.0000

Sr-90 4.-29E-02 0.0004

J-236 1.066E-CS 0.0000

rotal 0.3S4E0Q0 0.6784

U T Tov

lnhalaticr. Fador Plant meat Milk

mrem/yr fract. rrem yr fract.

2.6M60-04 0.0000 C.00 0.0000

2.85!E-04 0.0000 0C.OOE^0 O.0QG.

;.241E-12 0.0000

4.072E-v4 0.000C

9.420E-07 0.GOO,^

6.961E-tt C.co000

7.824E-O$ 0.0000

2.482E-09 0.0000

2.524E-07 C.0000

5.029C-C7 O.OCO

1.648E-07 0.0000

2.628E-04 0.0000

2.7ae2-C4 0.000c

2.!.5E-G5 0.0000

f.0Q1E-C5 0.0000

1.597E-03 0.0000

O.OCE-00 C.000C

M.0000.0 0.0000

C.OOEeo00 0. ooo
C.QC0E-00 0.000t

0.000E+00 0.0000

0.O0tE+0C 0.0000

0.01000.00 0.0000

0.C00.+OC 0.0000

O.0OOE+O 0.0000

O.OOOE+O C.0000

C.OODE0CG 0.0000

C.00CE-00 O.0000

C.00O0+00 0.0000

O.OOOEOC 0.0000

mremi/yr fract.

5.053E-02 0.0004

5.403E-02 0.0004

7.M32E-09 0.0000

7.6790-02 0.0006

2.32CE-0
2 0.0017

9.995E+00 0.0609

1.657E-04 O.OCCO

2.102E-0 O.OOO

1.642E-Gi 0.0015

1.9860-03 O.OCOO

1.732E-02 C.000O

4.921E-02 0.0004

!.267E-02 0.0004

..0350+1 C0.164(

7.399E-O3 O.OCCI

3.105E+01 0.2!12

mremi'yr fract.

7.170E-04 0.0000

7.669E-04 C.0000

7.65e8-09 0.0000

4.410E-04 0.0000

3.046E-02 0.0003

B.521E+O0 0.0285

3.860E-05 0.0000

2.229E-09 C.0000

2.425E-C2 C.0002

1.949E-08 0.0000

6.966E-04 0.0000

1.397E-03 0.0000

1.495E-03 0.0000

9.272E-01 O.CC75

2.931E-04 0.0000

4.514E000 0.0365

rrer/yr fract.

6.617E-05 C.0000

7.077E-05 0.0000

3.5f5E-09 0.0000

1.004E-04 0.0000

1.252E-02 0.0002

2.993E+00 0.0242

9.117E-07 0.0000

3.704E-09 0.0000

9.840E-02 0.0008

3.377E-07 0.0000

1.187E-02 0.0001

3.224E-05 0.0000

3.449E-05 0.0000

9.651E-01 0.0078

1.222E-03 0.0000

4.082E+00 0.0330

Scil

mrem/yr fract.

7.641E-03 C.0001

8.171E-03 0.0001

I.825E-14 0.0000

1.161E-02 0.0001

4.014E-04 0.0000

3.7-5E-02 0.0003

1.003E-05 0.0000

7.097E-13 0.0000

1.3e9E-03 0.0000

3.009E-05 0.0000

5.244E-05 0.0000

7.442E-03 0.0001

7.965E-03 0.0001

1.027E-02 0.0001

4.480E-04 0.0000

9.329E-02 0.0008
I

tal Dose 0cntributiors .^2CSE(:,p t! fcr Individual Radicnuclides (1) and Pathways (p)

As inrem/yr and Fraction of Total Dose At t - 3.000E+00 years i
1Water Dependent Pathways

Water

ucli~de rrem/yr tract.

Lm-C41 C.000E.00 .0000

g-241 0.000.+O0 0.0000

:-i4 0.0E000 0.0.COOC

:rn-24 C.QOOE-O 0. OOOC0

c-EfO 0.C.OE+co C.0000

s-137 O.O0NE0.C Q.CtOQ

5!~l 2.COOE-cOO O.OOiCO

-3 ..061E-C0 0.0000
- O.;.^OE-.^C 6.00CO

b-94 0.0000.00 C.ODOO

i-6^ O..DOE000 G.OCO0

u-23E 0.000CE00 C.OGOC

u-239 0.000C-QO C.000C

r-90 C.C C.0E0 CC.;0C0

V. C000.3 .O0vE-t^^ C.ODOO

Fish

.ren/y: fra:t.

0.0000400 M o000

0.000E+00 C.OOO0

0.0OOE.C 0.0000

V.000E400 0.0000

O.O'OCE-C^ O.COOU

0.000E0oc 0.0000

I.;26E-06 0.ONtG

C.QrOG'E-CG QI.COCO
0.030EC-O 0.0000
0.0000.00 0.0000

0.000EC00 C.0000

0.000E-00 G.000O

C.O 000.00 0.000O

C.2 6E-00 G.QO0

?.2%6r0-06 0.0000

Radcr.

rren/yr fract.

C.OOE0c0 0.0000

O.O0O0+CO C.QOO

C.000Q+00 0.000

0.0C0E-O 0.0000

C.OOOE-5C O.0OQ0

0.0OOE.O .0oc0.

0.COOE00 C.0000

C.OO0E+G0 0.000&

0.00000co O.CQO0

C.000C+CC 0.0000

C.OCE0CO 0.0000

0.0COE+00 0.0000

0.00O-00 0.0000

G.00CE-O. 0.;CG0

0. Q05+v0C C.0000

C.QOOE+00 0.000G

Flanr

mremly: Sra;:.

0.0000+00 0.0000
0.0000.+C 0.OOC

O.000+O 0.0000
C.O OOE-CG C.OOOC

O.COE-00 0.00CO

C.0OE.00 0.0C000

0.00CE.00 O.OCOO

2.112E-03 0.00QC

C.0OO40C 0.000C

C.OOOE400 0.0000

C.O0E0OO 0.0000

0.0000.00 0.0000

0.000E.00 0.COCO

0.0OE-0Q C.00CO

C.0oo0000 0G.OCC

.112E-Oi C.0000

Meat

rnrer/yr tract.

0.00E-OC 0.0000

0.000.00 G.OOO0

0.0000-00 0.0000

O.0OGE-CD 0.0000

G.C3E-.00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

;.r62E-04 0.0000

C.00CE+00 0.000C

C.OOE+OO 0.000C

C.C0E0000 C.0000

0.000E.00 C.0000

C.COE-00 C.0OOQ

0.0000+00 0.0000

0.OOE-GO 0.0000

3.t62E-04 0.0000

Milk

rnreir./yr Sract.

0.OOOE00 O.0CO0

0.0OOE0OO 0.0000

O.OOE+OO 0.0000

0.0000+00 0.0000

O.COOE+00 C.0000

O.OOCE-CO 0.0000

O.OOE-00 0.0000

9.233E-04 0.0000

0.000E400 0.0000

0.0000400 0.0000
0.0OOE+OO 0.0000

O.OOOE+OO O.OOOO

O.O00E+O 0.0000

C.000C0OC 0.0000

0.0OOEO0 0.0000

9.233E-04 0.0000

mi Fathways,

mzem/yr fract.

6.195E-02 0.0005

1.231E-01 0.0010

;.906E-C8 0.0000

i.205E-0l 0.02C

7.32SE00 0.0592

9.195E.01 0.7441

3.5730-02 0.0003

7.060E-03 0.OOG1

3.102E-01 O.C025

1.193E+00 0.0097

3.014E-02 0.0002

5.835t-02 0.0005

6.246E-02 0.000!

2.230E+01 C.1804

9.4330-01 0.0^01

1.236£+02 1.0000

Sum C' all water irdependent and dependent pathways.



REsm-r, Versic- 6.:: ', Limit * . S year
s-rmarv FSA: D .: aramecez$

Eilei : -:n:c cr^e:;i :.e:SO.

; 0/29/20Q4 12:57 iase 21

Total Dose Co.tri5t:cr.s 7t0S5(,.t) s: Ir.div±ta Fadion.:ides (U) ard rathways jp)

As rres/yr arnd Fraction of Total rOcse At - ;.003EG1 years

W4a:e: 7nsependert Fathways Inrala:icn ;es radon'

lNuclice -rer /yr fract.

hr~241 2.695E-GS C.OCQO

An-243 5.953E-O, 0.0006

C-IJ 0.000C00 0.0000

crn-245 -.1:IE-02 C.CON.

Cc-EC 2.0-2I0C. ,. 02 3

Cs-1i7 i.36GE+O. C.6422

Cu-155 1.-29E-C2 0.0001

H-_ C. OOvtE5 0.00GG0

1-129 S.779E-04 C.CC0O

Nb-94 1.164E+00 0.0120

N:i-63 0.00CE5QC 0.0000

rt--23 9.r 6?E-Ot^ 0.000oo

Pu-235 :.955E-05 O.OQC0

Sr-9C 3.635E-02 0.0004

t'-236 1.035E-05 0.0000

Totai 6.?773+01 0.6'99

r ..I Tc:.

Inhalation Radcr t-eat

Inrem y:r ra:t.

3.649E-04 0.0000

2.t46E-O; 0.000O

Q.oOJE-6r 0.0000

4.099E-04 C.000

3.734E-07 O.0OOG

5.6725E-6 Q.0000

2.928 -;6 o . CQCO

3 .C'-E-07 C.OCOOO
2.1455-07 3.0300

4.995E-C . C.OOCQ

:1.415E-07 C.0OGOO

2.4;6--04 0.000c

2.771E-04 O.0OQ0

1.905E-05 C.=OCO

5.623E-05 0.0000

1.567E-C- 0.0Q0

rnrenyr fract.

C.GQOE+00 c.ocoe

C.000QE00 O.CQOO

0.0005E00 C.000C

0.0COE500 ..000C

0.000E+Q00 e.030

0.00GO£+ 0.000O

0.COvE-CC 0.000^

0.000500 O.GCQQ

-.000E-0O C.COOO

0.0005^30 C.0000

.C5QE+Q0 0C.0000

0.0002+DO 0.0C00

0.000E00 O.C000O

O.O035.00 0.000C

0.000E.00 C.OCC

C.O0E+00 0.0000

rrrery: !:act.

4.9635-02 0.0r05

5. 38<7-01 3.C00:

2.359E-29 0.0000

7.711E-02 0.000f

^.C13E-02 O.OOC6

E.4305-00 C. 051

6.200E-C5 0.0000

;.227E-24 .GOCDC

6.35?E-02 n.000e

2.974E-03 0.0000

1.467E-C2 0.0002

4.63eE-02 0.000!

5.245t-02 Q.0C^5

1.532E501 0.1546

I.179E-03 0.0001

2.422E401 0.244!

sre.'./yr iS;;

.072E-04 0.0000

7.ti7E-04 0.0000

2._37E-29 0.0000

4.525E-04 0.000

1.367E-02 C.C3CI

2.5705+.00 0.0300

1.445E-05 0.0000

?.440--25 0.0000

-.102E-02 C.000i

1.975-06 C0.0000

7.701E-04 0.0000

2.316E-Q; 0.OODO

1.4895-03 0.00C0

.9205E-01 0.0070

2.E44E-04 0.000C

3.69£5+00 C.037?

Milk

rnern/yr fract.

6.526E-05 0.COO0

7.054E-C5 0.0000

1.0t3E-29 0.0000

1.006E-04 0.0000

4.963E-03 0.000'

2.525E+00 0.0t255

3.412E-07 0.0000

5.704E-25 0.0000

4.463E-02 0.0005

3.356E-07 0.0000

1.020E-02 0.0001

3.042E-05 0.0000

3.435E-C5 0.0000

7.265E-01 0.0073

1.185E-03 0.0000

3.312E500 0.0334

Soil

mrem/yr f:ac:.

7.536E-03 G.000O
e.146E-03 0.0001

0.000E+00 0.0000

1.166E-02 0.0001

I.593E-04 0.0000

3.153E-02 C.0003

3.755E-06 0.0000

1.OeHE-2P c.0000

6.299E-04 0.0;70

2.990E-05 0.0000

4.504E-OS 0.0000

7.014E-03 0.0001

7.931E-03 0.0001

7.73:E-03 0.0001

4.347E-04 0.0000

9.3255-02 0.0009

:a1 ECfe OcrtrIbjtors TCCSEi,p.t! for 2r.niv dval Radicvucl:Ces (i) and Pathways Ipl

As nlrem/yr ard rra;:icr, of Total Dose At t - 1.0005E01 years

water Nrence6t Fa:-'h..yys

ir.-24I t.O CE*One. . VOt;
14; ~C..OC0E4 C.000C

.m-245 ;.QtiE+ :.. O-'Q'

c-60 (.3305-00 0.00O?

j-MC.CC3CZ5 C0 C. OC C

- :%A 0. 0!00

rv '; O. QOOE OC 0 . 0000

e-23' 0.000EC0 0.00CO

nc25 -fC-E-C; .O^
r-4;9 3.;tQ0^-03 e.cotG

0;-_ 0.C0;3E-30 0.C000

O.O02E.00 O .*,;c0

0.00E05. O. QCt0

O.COOEL O C, ,- 50Q

V.000.C03 .3CC
C. O[CE-CtO ?.O;2;

C. DCOE-0. C'.,GG,
* .2055-i: o..3..:o.

.. rooos-c o.c':.z

0.0005-Oc, 0C,,013C

0.005.C 0000
C.00CE5Q0 CO tC,
G.OOOE+Ot; ?.000-?

C.003£-G&. 0.0000

0.3CO05Zt ;.?O0t

C Cc.co

0.0005.0C 0.5000

3.0±050C C.i',OC&

-C35.OE0v O.O0OC

t.OOOE^C00 0.000
C.~-03E-l 0. ON-C

C.C..^E-OO O.OCOv0.0005-00 0.050C

^.COO£.QO G.trG?

0.0005-00O 0.0000

0.0'0_.CC 0.0000
0.00.0 0.00

:.-;C?^OC f.;O;3

F. lar.

rnramriv fr.,:C.

0.0QOE+00 ;.0fiC

-OCE.0C C.000

0.00CE+G0 0.00CC

0.rO0E+C0 C.0000

..C;OE-,C C.O~f;

r.C: C-E -C~

C.COGE+O^ G.CC-.-0

0.000E+00 G.CCO0
01.0005.00 0.0000

0.000-CO 3O.C050

t.OOQE+OC9 G.C^,t

nr.:s../yr fr:4::.

C.03OE-CC O.COQC

O.COE+-00 0.0030

C.'OCE+vQ C.C000

0.0005-03 O.G033

C.O.OE-OO O.0003

r.. ??~OE+DO, C% OCC.

c.4cE-.30 ;.;oe0

C.CCOZE0O^ C.&Cl~t

Q.G0vE+OC 0.0000

O.000E+OO 0.000C

C.000Et5C 0.0000

C.3000Oct 0.C000

C.00CE-00 0.0000

C.*OCE+CO O.C0OQ

f.442E-2: O. ICC

Mpi1: Az1 Fa:'.wys'

rem/rnyr fract. m'emlyr fzact.

0.COEC0 C.0000

O.OOCE+QO Q.0000

C.Q00E+CC 0.0000

C.OCOE+cOGCO
C.000-G00 O.0000

C COC+Q CO.Ct

O.tOQE-Qv C.tOOQ

O.000Q.00 0.000Q

C.QCQE+QO O.OQOC

C.000E.00 0.0000

1.5363-19 Q.OOO^

0.000E+00 0.0000

0.0005.00 0.0000

0.0005+00 0.0000

1.53~E-19 0.01000

S.llOE-0i C.0:06

.1.221E-01 0.0011

5.7765-29, C.000O

1.2085E-01 C.0012

2.905E-00 O.G293

7.7560-01 0.7;'3;

1.3?7E-Q; 0.000I

:1.176E-16 C. 00

;.407E-01 0.00i4

1.166E5.0 O.C120

2.5t^E-02 0.OOC-

5.500E-02 &.OG06

6.22CE-02 0.00QC

1.67tE-0' 0.169'

5.152E-O; 0.0001

'95.5Qi5+G :.GOO

Sur. c' aei w.ter indepenrdent and dependent pathways.



RESL?~.0.. V+.rsior. ~,Z T; Limi~t * 0.Z year

Sumnear': RA S &;Zt Far ameers

10/29/2C04 12:57 Fa&e 22

A!- xrnrar.'r an.. Fract~nr, of Tetal Z0cze At z- B.OC00.01 years

Watar :rdependent Pathw~ays (Inh~alaticrn excludes radon!.

Ground

Readie-

Nu.clide nremlyr fract.

A.n-241 ;.591E-03 0.0000

Am.-24a 5.e97E-02 0.0009

C-;4 0.0000E00 C.CQOO

cn-245 :.E09-02 0.00c5

Co-60 1.9599-01 M.OO30

Cs-1?7 3.921.E0 0.59Q35

Eu-155 e.018E-04 0.000C

H-3 C.OOOE+00 0.0000

1-129 9.168E-05 O.GCCQ

SC-94 1.163E+OQC 0.0177

Ni-63 0.00O0E00 0.0000

Pu-238 f.332E-06 0.0000

Fu-239 l.F32E-C' 0.0000

5r-90 f.6lSE-02 C.0002

U-236 9.492E-06 C.0000

rotal 4.058E+C1 C.6159

KC.,G

inhalat!Cn

rmrer./yr tract.

2.547E-04 C.0000

2.62iE-04 C.0000

0.000E+CG C.0000

4.153E-04 t.OOO^

2.66E-8oF C.0000

3.611E-Cf C.000O

1.766E-09 C.000C

0.0COE.00 0.0000

1.1 950-OF 0. OO-C

4.90SE-C7 0.0000

9.164E-06 0.0000

2.095E-04 0.0000

2.7?SE-04 G.0000

F.476E-Ot 0.00O0

5.3410-05 0.0000

1.50lE0-O C.0000

Rador.

:rer/y: Sract.

0.0000.00 .Ococ0

0.0000.-00 0.0000.CCOE-C00 0.00GO

0.000CQE0 0.000C

O.QQOE+CC. O.QOCO'

0.0000.00 0.0000
O.DOOE+SC o.oooo

0.00CE-00 0.00CC

0.000E-00 0.0000
0.0000*00 0.0000

0.0000*00 0.0000

0.0000E00 0.0000

0.000E000 0.0000

0 .0004 00 0. 00 00

Flant

rn:er./yr fract.

4.791E-02 0.0007

5.340E-02 C.CCO0

0.0000.+00 0.0000

7.031E-02 0.0012

!.997E-03 C.OGO1

'.14E+O00 0.01V7

3.740E-06 0.0000

C.000E.00 C.OCCC

F.7230-03 O.OC01

1.935E-03 C.0000

S.6290-03 0.0001

3. 915E-02 0.0006

5.13E-02 0.0008

6.603E+00 0.1032

6.566E-03 0.OOOI

1.229s+Ol 0.1665

Meat

nrrer~yr tract.

6.79955-04 C.0003

7.5840-04 C.QQC;

O.COCE- ,OC .C.OGO

4.300E-04 O.COCO

9.893E-04 0.CQO0

l.f26E+OC 0.0277

8.714E-07 0.000G

C0.000E-00 C . 000C

1.150E-0: M.MCOO

. 9030-C Q0.0000

4.5E6E-04 0.0000

1.2122E-0 0.0000

1.4710-03 M.0QQC

3.101E-01 0.0047

2.6095-04 O.C000

2.144E+O 0.0325

Milk

mr:e/yr fract.

C.274E-05 C.0000

f.99!E-05 0.0000

0.000E-CO 0.0000

1.0:9C-04 0.0000

3.539E-04 C.0000

1.552E+C0 0.0236

2.05EE0-O O.OOOC

0.0000*00 MM.0CC

4.660E-03 0.0001

3.297E-07 0.0000

6.602E-03 0.0001

2.57f0-C5 C.0000

-.394E-05 C.0000

3.2270-01 C.0049

1.087E-03 0.0000

1.8e8E+00 0.0287

Soil

ffrefen./yr tract.

1.243E-03 O.0OGI

S.075E-03 0.0001

0.C0E0000 0.0000

1.1f40-02 0.0002

1.1360-05 0.0000

1.964E-02 0.0003

2.265E-07 0.0000

0.0000E00 0.0000

6.578E-05 0.0000

2.937E-05 0.0000

2.9160-05 0.0000

5.921E-03 0.0001

7.838E-C3 0.0001

3.434E-03 0.0001

3.988E-04 0.0000

6.452E-02 0.0010

tal E-osa 0.cntritbutic~r~s TDOc'90,p~tl tor Irndiviaual Radicn;;clides (±1 ar.d Fathways (p)

As rmremr/yr and Fraction~ of Tctal 0t.se At t - 3.00004+01 years

Water Dependen~t Pathways

Water

iadi:-

vc.', * s imrerm/yr 'razt.

u.--41 O.COQE+CO o.n.;o

,n-243 0.0000.00 0.C000

_14 Q.C.0E+iC C .C0 CO

a-2L45 d.QGOE+00 C.0000

-2-65 C. G0E+ CO-Q0000

0.00.0 0,030
!-3 - 0 CCZC. Z¢' E0c.,'G~

-129 i.S3CE00;Z C.0'. e

b-F4 C. 'GOEOO CD. "D.,3

1-63 0.0000.00 O.0000

D-258 O.0QOE+OC 0.0003

I-a c.0000.0c0 0.30000

00003

*2-.SFO.COCE OC Q.GQQ

r-t C.COO:-+Q0C 3.QCQO

0.0000.00 0.00C

0.00v00 6., C000

0. 0000.E00 (.000 C

C..Do000-0 C- 0. 0034

..570 -O0 1 C,.0039C

96-,Cp P-'an t

r.:emdyr !ract.

0. 0.000-00 0.0000

0.00,0E-00 0.0000

O.0000.00 0.0000

0.0000.00 C.. 0 00, .

0.000E-00 0.O000

C0.0000.00 0.0000

0.O000-00 0 .0000C

C.0600-00C 10.0000

O .000E0.00 0.1000

O.0C00.00, 0.0000

0. Or0n.30 0 . 0000

,r.rerm/yr fract.

6.000040C -0.000

0.0000E-C 0.0000

G. 3GGE-00 0.00G0

0.0004+0c O.0COQ

C.000Q-CC G.OCOC
;.OC .U'Oo

C.CEC .CCCO

C . COQE:-0C5 . OCQO

C.CQCE+OO O.NOQC

P.0C0Co0c 0.0000C

C.C000-Ot 0.0000

0.00CE'.00 0.0000

D.tOQCE- C .' oo

0.05s-EOc C.03C?

mrrer; r 'ract.

0.00LE-O. 00.00

O.G C000 C0.0300

O.Q O0-OC 0.0000

0.000E0*0 0.0000

0.000QE00 O.CCOC

C.000QDtO 0.60CC

C.&OQE-CO t.t500

0.0000 .0000n3.S30-01 0. 00?

0.0O0E+000 .0000

0.0-000.0 0.0000

0.0000E+CO O.CCC000-00.0000
0.0300E-30 0.0005

;.4FE-C1 C.005i

mre-/yr tract.

0. C000.00 0. 01000

v.OCE+00 C.000C

0.5QEOO00 C.COQO

C.0OQE+OO C.0030

C.O0OE+0G C.0000

0.0.000.00 0.0000

0.000GE.0C O.0000

0.00GvEt00 0.0000

2.15E+900 e.c423

C.&OOE+00 0.0000

0.000E400 0.C0000

C.00E+00 C.0000

C.00E4000 0.0000

t.COOE+OC O.QCCQ

0.000Z+00 0.0000

2.OOOE+G00.OOCO

All Fathway:s

mrem/yr fract.

5.674E-02 0.0009

1.216E-01 0.001F

C.O000.00 0.0000

1.220E-01 0.0019

2.071E-01 0.0031

4.769E-01 0.7236

F.O67E-04 0.0000

G.0OE-OO 0.Q000

6.936E+00 0.1356

2.i65E00 0.0277

1.676E-02 0.0003

4.643E-02 0.0001

t.146E-02 0.0009

7.456E+00 C.)1l2

t.39tE-03 0.001

6.5p90+01 1.0000

%no! el! water indtenlrdat ard dependernt pFatnvejs.
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othal- 0~cse Contributiu.nz TcS0-(!,F~t) for Zndiviciual Radionuclite* Ij) and P~athways (pi

As msre,,Iy: anc Fraction, of Total Dcie At t - 3.3010E01 years

water Inae~ncncer~t Pathw~ays (:r~halat.1cr. excluds :don:

tRadio-

Nuclidf mrerdyr fract.

An-241 2.576E-08 CG.GOCO

An-243 5.8890-02 O.OG10

C-14 C.0o0E-OC 0.0000

cm-24t 3.Q86E-S2 G.GOC5

Co-60 1.344E-01 0.002.

Cs-i;7 3.E34E401 C.586F

Eu-155 5.262E-04 C.0000

.-1 O.QOGE-O^t C.Cocc

1-12? f.533E-05 0.0002

Ub-94 1.160E.00 C.C1I7

Ni^63 C.COE00 0.00C

Fu-238 ^.122E-06 0.0000

Fu-230 1.929E-CS 0.002C

S:-9D 1.43QE-02 Q.Q000

0-23t 9.370E-06 0.0000

Total 3.776E-01 0.6095

,e,,;,

r:thalaticn padcr.

rrer/yr 'r;:.

0.0"

2.5;2E-04 0.0000

.. 01-E-C4 0.0000

(.00-0 .000c.
4.'63E-04 0.000&

1.7F4E-2^ O.QOQO

.,35?'0-0 0.0000

1.1!9E-05 0.0000

0.0OOECo 0.00.0

t.517E-29 O.^OCC

4.E96E-07 5.GCOQ

E.SM5E-O 0.0000

2.038E-C4 0.0000

..-;3E-04 2.0200

'.504-0 t0.0003Q

'.273E-C5 0.0000

1.4F3E-C; 0.0000

Itrem./yr fract.

O.O0OEG00 0.0000

0.00COO00 0.0000

O.COOD+OO 0.0000

O.COE40C C.000O

0.00"DE-00 C.-OC,

0.0tOO-00 0.0000

0.000.E00 C.Q0Q0

0.0000.00 C.0'0Q

0.0000.00 0.0002

C.OCOEOC O.tG0CC

G.00OE+00 0.G0GG

mrea/y: fract.

4.7f3E-02 0.000E

5.333E-02 C.OOC9

O.OOE+0G C.0000

7.M51E-02 0.0013

4.0360-03 0.0001

4.81E9+OC 0.07t

2.4'4E-06 0.0000

O.Q-OGE+GO% Q.COOOO

6.215E-03 O.OCI

1.934£-03 0.0000

9.021E-03 0.000O

3.817E-C2 0.0006

5.173E-C2 O.CC08

6.024E0C0 D.CS'.

f.501E-03 0.0001

1.214E+01 0.179e

MeaS

r.~rer./yr fract.

f.759E-04 0.0000

7.575E-04 C.0000

O.0CCE000 0.0000

4.873E-04 C.0000

6.657E-04 0.0000

1..f90E00 ;.0274

'.719E-07 C.0000

O.OO0E.-CO O.0C0

6.19EE-04 0.0000

i.698E-00 0.0000

4.671E-04 C.0000

1.083E-O 0.0000

1.468E-03 C.0000

2.745E-0. 0.0044

2.575E-04 O.CCOt

1.979E+CQ Q.C319

mrem/yr fract.

6.236fE-C 0.0000

6.981E-05 C.OOOC

0.OOE+OO C.0000

1.021E-04 O.O00

2.381E-04 0.0000

1.443'+0C 0.023;

1.351E-08 0.0000

O.COOE+OO 0.0000

3.32;E-C3 0.0001

3.28eE-07 0.0000

6.185E-03 0.COO0

2.512E-05 0.0000

3.388E-05 0.0000

2.J!7r-Ol 0.0046

1.073E-03 0.0000

1.740E+00 0.0281

Sci:

mren/yr fract.

7.2ClE-03 0.0001

8.064E-C3 0.0001

O.OOOE+00 0.0000

.1867E-02 0.0002

7.643E-06 0.0000

'.t25E-02 0.0003

1.4t6E-07 0.0000

O.0OOOEO C.0000

4.6t0E-CS 0.0000

2.930E-05 0.0000

2.732E-05 0.0000

'.773E-03 0.0001

7.824E-C3 0.0001

3.541E-03 0.0000

3.937E-04 0.0000

6.253E-02 0.0010

-&Do~se Contratu:.!cr.L T'OSEo!.P.t) for In~dividual r,&eioruclldes (I) arc Path.ways 1p)

As nrnernyr and rract~cr. of Total Dose At t - 3.300E.01 years

eazer rternderst Fathwayr

la~!ic-

4azicl~d rrem/yr ±srac:. nrcrdyr fr;ect.

F. at tr s I P.

rr~e..,yr zat. rzemIyr frazt . r.:e./yr frect . mrenr dr frtact.

A:! F2ttways'

3-241 0.0000.00 0.005C

e! .-243 ?.000C-C M.CO0

* 14 E . 0.00 0.0000

:m-25 0000.000.0000

:e-960 0. 0 D00.E00 0C.0000
-14 C!.OtE00 0 .OQOC0

u-236 O.COE+00 0 0.OOC

:c-26^ 0.100000 o.00co

r-PC0.r00:. 0 C.OCOCO

-12F _.66£-O ZO.O9

fib E F 05 DO C.QOQ

0.000-QC0 oMCC0

0.000?-00 C.0OOO

C...0C0700 0.0000

C,.000 F 00 0..0000c

C.000CE-0Q0 0.0C

0.00.CE-0O;. 0.00C

C.000E.00 0.0 C,

0.ooE. .C C.0-COG

2.6.8E-2: C.00;3

C.0000.00 0.08t4

0. 0000.00, C,.0000C

O..0E00*00 0.0000

0.000E-c0 p.0000

C. COCE0 C O.OGO.

0. ONE00 -C 0.C,00

2.VEE£-Ci 0 04i

C .OODE.OO C C.OOCO
C.0I0E.00 0.0occ

0.000E0-0 0.0005

0.OOE+-0O O.CCCO

t.0000-00 0.C.000Q

0. 00E-00 C. DOOO

0.0000-00 ?.GCOC

C.OOCECt C. OOQC

0.0000400c 0.0000O
O.OE0+. 0.C0OCO

0.0000-+O 0.CQOO

O.0OOE-00 0.0000

O.0040cc C.C000

O.OOE+000 0.0000

0.0000.00 0.0000

0. 0000.00 0.0000'

2.0740.00 0.0315

0.000E-CC o.0OCQ

0.00400O0 Q.t;00

C..000 CE.00 0~.0',00

Q.30000.O0 0.0030

Q0.00O.C: 0.0000

0.00E-00 0.0000

0.0000OQ. 0.0000

C.005E-OO C.O?0C

3.632E-0; o.0059

0.0000.00 0.000O

0.0000400 0.0o0o

0.000040C 0.0000

0.0.0E.00 C.000C

0.Q3EOo o.oooo

3. 6320-01 0. CGS9

.COOE+000 0.0000

C.0QOE+OO 0.0000

.00ooE-CO 0.0000

O.COOE+OO 0.0000

0.CC0E-00 O.0C00

0.0COE-OO 0.000c

0.0000.00 0.0000

0,.0000400 0.00C0

2.f;990.00 C. 04 68

0.OOOE+0 O C.0000

O.OOOE+OC 0.0000

O.O00-o00 0.0000

C.0OOE+00 C.COO

C.ODOOE-Ct Q..CIOOO

0.0000.00 MO0M0

2.P991:.00 0.046E

mrer./yr !ra:t.

5.e8s9-02 0.0o30

1.214E-01 0.0020

0.000E.00 0.0000

1.223E-01 0.002C

1.3940-0l 0.0022

4.434,C.1 0.*:5E

S.294E-04 C.000C

0.000E0c.0 0.0000

9.2E2E.00 C.349e

1.1E2000 0.018

1.570E-02 0.0003

4.527E-02 0.0007

6.135E-02 O.0C:C

6.601E-00 0.206'

8.260-03 Q0.00C1

6.296E0.0 1.0000

0ur. 61± all water i~ee~ at r4. dep.~mdent path~way's.
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Tiztzl :r~se Ccntributicnr 7r-.s01i,P,:; fo: lndlv~du;al Taoicnucides 1±) arid Fathwayr ip

,.s m:err.Ivr anc Fractior, cf Total Dose At t - '. 0000.02 years

water Zr:;:drit attway! IInhalaticor; excludes radcri)

Ground

Radio-

Nuclide mrem/yr f:act.

Am-241 2.25eE-C3 0.000C

An-243 5.707E-C2 C.CC'3

C-14 0.0000.00 0.0000

Cm-24' 3.026E-02 C.002S

Cc-6Q 1.934E-05 0.0000

Cs-137 7.132E-CO C.t562

Eu-155 4.323E-0 0.0000

H-3 0.00000co O.COQO

I-129 3.374£-OP O.OCOQ

Sb-94 1.093E000 0.1009

i-ES 0.OOCE00Q 0.0000

Pu-23S 4.609E-06 0.000C

?u-239 2.854-C05 0.0000

3r-90 9.435E-04 C.C001

J-236 -.02CE-06 0.000C

otal -.}l5C+OO 0.7673

W t To:

:nhalaticn

mremly-r fra;:.

2.21PE-04 0.000O

2.736E-04 O.OOCO

C.CCO+0CO 0.000C

4.401E-04 0.t00C

2.5EOE-;2 C.QO'

S.584E-O' 0.0000

9.524E-14 0.Q000Q

0.000E.00 0.000C

4.395E-:i C.00CG

4.fl3E-07 0.0000

2.001E-06 0.0000

1.156E-04 0.0000

2.626E-C4 C.COQC

4.S52E-07 0.05:Q

3.949E-05 0.0^01

1.355E-03 0.0001

Radcrt

mn:eniy: fra:t.

C.000E+00 C.0000
C.000E-00 C.C0CO

c..Oooo.00 0.0000
I.-O0E+00 C.0000
G.QOGE-cOCO.COCO
C.OCCoEOC 0.0000

C.0007-Oc C.0000

.0C0CE.00 0.00O

0.00OZ.00 0.0000

C.0COE+O 0.0050

C.0CCE400 0.0000

0.OOC0-OO 0.0000

O.tQ5E-30 0.0000

O.CQE-O00 0.0000
0.0000-00 0.0000

Plant

nren/y: fract.

4.172E-02 0.0038

5.:755E-C2 O.GOC8

O.OOOE00 0.0G000

6.294E-02 0.0077

5.8C2E-07 0.000C

5.44fE-01 0.C672

2.015E-10 0.0000

O.O0OE+0O 0.0000

3.209E-06 C.GOCC

2.821E-03 O.C0C2

2.102E-03 0.0002

2.164E-02 O.OC20

4.969E-02 0.0046

3.973E-01 0.0367

4.E67E-03 0.0004

1.599E.00 0.1475

Meat

m:erc/v: fract.

5.924E-04 0.0001

7.36eE-04 0.0001

O.OOE-00 C.0000

'.739E-04 0.0001

9.573E-0e 0.0000

3.330E-C2 0.0307

4.6908E-ll C.OC0

C.00O-0.0 0.0000

4.234E-07 C.000C

i.706E-06 C.0000

l.OE9E-04 0.0000

6.144E-04 0.0001

2.411E-03 0.0001

l.ElE-C12 O.C017

1.929E-04 0.0000

3.553E-01 0.c32e

Milk

mrern/yr fract.

'.463E-O' 0.0000

6.772E-05 0.000C

O.0O0ECO 0.0000

1.07PE-04 0.0000

3.424E-0 0.0000

2.830E-02 0.0261

1.llE-;2 0.0000

O.O0OEOO 0.0000

1.715E-0t C.OOCC

3.097E-07 0.0000

1.441E-03 0.0001

1.43SE-05 0.0000

3.255E-05 0.0000

l.P85E-02 0.0017

8.039E-04 0.0001

3.0C4E-01 0.0201

Scil

.rrem/vr fract.

6.307E-03 0.0006

7.P30E-03 0.OGC7

0.000E.O 0.0000

1.255E-02 0.0012

1.099E-OS C.0000

3.580E-03 0.0003

1.221E-11 0.0000

0.000.0C0 0.0000

2.421E-OS 0.0000

2.760E-05 0.0000

6.369E-06 0.0000

3.274E-03 0.0003

7.!16E-03 0.0007

2.006E-04 0.0000

2.948E-04 0.0000

4.159E-02 0.0039

ta! L~ose Con.rR-tlr'onr 70000i1.-P.t) for :n~ili'dual Radionuclides U)1 artd Fathways 'pi

As mrer./yr and Fraction of Total Dose At t - 1.0000.02 years

Wt~aer Oeperndent Pathlways

We: t er

-14 :.!3?0-C4 0.00c0

n-45 000000 C.0000

c-6C 0.0000400 C.0000~

S-137 41.3000'00C C. 0 !0

.z-150. 0 0 -0 0. C, O

2 .f i 0 .(00.00

,-4 C.00.00 C*Ol .0000

1-63 $.222E-04 0.C001

j-2S-,; 0.0000400 0.0000C

J-239 1.2900-11l 0.0000C

:-90 f.3p7E-02 008

~0.0000-C01 0

F -r .!'anr HM': Al: FathwaySr

,, : r: ?r .fr-act. vrre.T./vr fract . nrn/ r frc-. mrem.yz tract . rnreri/yr fract .

0.00C00-Oc C.000

C.7'1 O-1C 0. 0000~

~000E0 0.00

'.. OKI0-C;' 0.0

1.40R-C4 0.0000n

0.000E.00 0.0000

C. D6C0-1C C. 0000:

C.000O-O0 Q.302C
0.CC.E-0G O.G0GO

C.CCQE+Q C.CC3C

;.GO;'-O0 0.G0;0

0.080B-00 0.0000
C.OO+OC r 0.0000o

50O-CC07 C.OO

o. ocsoC-V o. ooooC.GOOE-OC C.00CC

0.0000+00 0.0000

0.0000+00 0.0000

G.OtCE-Q3 o.00or0

S.SE4E-15 0.OG50

1. 207E-u3 C0.OOC'

0.000E+00 0.0000

0.0000+CC G.CCO0

C.0OOE-00 C.C;00

t.QCOE-tO O.QC03

3.4650-03 0.0003

0.000E-00 0.000C

4.E90E-C4 O.C300

0.000E+00 0.000C

1.644E-11 0.0000

5.6290-02 C.tt52

0.0000-00 0.0000O

0.OOCE-OO 3.COOO

.00.00.0000
2.-7D*ED1 Q.COGO

2.P20:E-C: G.GO
t.OOOE-OO 0.000C

C0.',OF-OO 0.COO

C.v000.00 0.0000

f.:52E-O; 0.0001

5.O44E-O 0.0000

0.0CO+0OO MO.O

5.160£-15 C.0CQQ

:.064E-02 C.00:0

C.OOE+4C C0.CCOC

0.0000.00 0.000C
1.5'9E-17 0.0000

3.0390-04 C.0OCO

O.COOOE+CO C.COO-n

0.00000 .-G O C.0
0.000+0 0.00
0.0000.00. C .0000

O.COCE-00 G.0CCG

1.292E-03 0.05CI

O.QCOE-QO 0.000C

5.152E-14 O.OCO

'.487E-C2 C.OC14

G.0C0E-00 0.00OC

2.:34E-02 0.0020

5.11E-02 0.004?

1.177E-01 C.0109

1.596E-02 O.Q015

1.269E-C1 0.017

2.00-E-QS O.00O

e.696.00C 0.0025

4.349E-05 O.O'0O

C.00E-t; C.t0GC

1.'';E-O Q0.00:4

1.CS5E+00 C.1010

f..C47E-C 0.000i

2.!66E-02 0.0024

5.853E-02 C.0054

6.21-E-01 0.0G73

t.205E-O 0.000G

1.Os4E-OI 1.0000;;.OC . C 0.:41E-C2 0.0057 I;SO C.0011

;urn. ct a", water ir-lern-mdent and depends-nt patThwa\a.
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S5!.;for In~dividual Re O!nuclides (i) arid FathwzyE (p)

Fr-a~tiC. tf 7o1al6 Dose At t - 3.0005.02 years

!-.dent Pathways (irhalatlor. excludes rad-rri)

Gro-_nc

Radio-

Nuclide r.rel.':r f:act.

Ar-241 1.523Z-C3 0.O012

Am-243 5.19sE- 2 r.o04-^

C-: 0 .000E00 C. 0000

cn,-245 2.t3s5-02 C.0222

Cc-60 (.56SE-1- G.OOG

Cs-137 5.5!3Z-C2 0.C4il

Cu-155 2.756e-20 Q.00C

H-3 C-.0005.O0 0.000O

1-12- S.204E-l C.GOO

Nb-94 S.147r-t0 0.7152

11-63 0.000.00 0.0000

Pi.-23f E.543E-V7 0.000C

FP--2i9 :.646E-C! 0.OCOO

Sr-9Q 2.62?E-t.7 0.0000

U-236 2.9f7E-Of C.OOC0

rotal 1.052E00. O.e224

inhalationl

tr.er/y: :ra:t.

4.JsE-04 C.0004

:.715E-24 Q.OCCt

t.76lE-2C 0.0000

C.000E.00 Q.G0tt

6.795-22 o0.0000

2.59c.5-:0 0.0000

.126E-G! O.OCOO

2.s E5-G: tC.OOG

1.4M25-10 0.0000

I.667E-C0 0.0000

1.15fE-C3 C.O009

FRa dar.

r-e-./yr treor.

0.COOE-00 o.o oo

0.00DE.001 0.0000

O.OOGE0t0 C.0000

-0.000-c0 0.0000c

0.600-COo 0.000c

0.00O0000 M.000

0.0005.*00 0.0000

0.0005.00 0.50000

0.0005.00 0.QOCC

0.0005400 O.00GO

Plant

Inrr/my: fract.

2.12on-02 0.0171

3.6?75-C2 O.0288

0.00O0500 0.00o0

7.106E-02 0.055f

1.!32E-16 O.0Q00

5.68E0-C3 C.0C44

2.000E-22 0.0000

0.000t+00 0.0000

.850E-16tQ0.0000

1.165E-03 0.0009

2.216E-c5 0.0000

3.097E-0G 0.0024

3.432E-02 O.C266

9.2455E-05 0.0001

1.597E-C3 O.O12

1.758E-01 0.137'

Meat

rzem/yr fract.

3.9;2S-04 0.0003

6.75SE-04 0.000Q

0.00vE-00 0.0000

7.450E-04 0.0006

2.F35E-19 0.0000

2.343E-03 0.001E

2.S70E-23 0.0000

0.000E.00 o.0ooo

6.159E-17 0.0000

1.44SE-06 0.000C

.265E-06 0.0000

1.126E-04 0.0001

1.246E-O; C.0010

4.412E-06 r.0000

8.067E-C0 0.0001

5.609E-03 0.0044

Mi'k

mrem/yr fract.

3.653E-05 0.0000

6.1395-CS 0.000D

O.OOOE-CO 0.0000

1.16OE-04 0.0001

S.736E-20 0.0000

1.9S0E-03 0.0015

6.956E-25 0.0000

0.0005400 0.0000

2.4C6E-16 0.0000

2.4467-07 0.0000

1.6055-05 0.0000

2.676E-06 0.0000

2.669E-05 0.0000

4.498E-06 C.0000

3.333C-04 C.0003

2.5090-03 0.0020

ScilI
_d 1

mrer,/yr tract.

4.2475-3 0.0033

7.170E-03 c.0056

O.OOOEOO 0.0000

1.381E-02 0.0108

3.733E-21 C.000C

2.76eE-05 0.0000

7.790E-24 0.0000

C.OOE+OC 0.0000

3.734E-16 0.0000

2.310E-OS 0.0000

8.244E-Oe 0.0000

6.0215-04 0.0005

6.67SE-03 0.0052

6.004E-08 0.0000

1.244E-04 0.0001

3.26eE-02 0.0256

tel Dose Ccnt:rc-utions :CSS(ip,t) fcr Irdividual Radicnuclices li) and Fatb-ays 1p)

As mrem/yr and Fracticn of Total Dose At t - 3.00DE502 years

water Depen~dent rartwbayE

Rado r Flart .i1. k All Fathways'

lu:Izd+ o~e~rryr f:t.:;.

cT-24 .1 5E- q 0.OCCt

.aT243 1.6e90-1l 0.0QOG

:-14 0..^05C0 t.0CO=

1n- C5 :.0 7E-i;C C.G00.

c-6. 0.OEoc C.000v

u-15 C.OCOE-CC 0.OOCC.

-1 2 ° .41 20- 23 0.00CC

b-.54 0.0 05. c0 0.0000

i-t; 1.4-2E-03 C.001:

U-238 2.066E-0S C..000

u-219 1.924E-Ce C.002C

*-9C 2.1665-C. O.Ol2

*7.621E-1. .0 00

i670E-03 C i02'

*.9!2E-13 ~ o c

0.0005-400 0 0 0

B.S:O5-07 C.00no

4.1424-20 0l.ccoo

~.%7C5-04 C.C002

.1 6-I4 0.0000

t.Qtt E-G0O C-10, t

0.o 0005-00 0. OC'000

C0.C,*0005.00 C C.0000

c..os N,`C c.ooorC
0.0005.00 0.0cC'r

;'.OOOE,.^C G.;CC:

C.0OCCE-DO :.0.CC

OC.OOEO .co

0.0005-00 0.0000
0.0005E00o c~oolo

C.0005.0c0 0.0000
0.0005.00 0.0000

C. 0005C Cc 0.00CO

0.0o0o0 0 r .co 0co0

O.O005OCD 0.00CO

r~rer./y: Sraot.

6.37CE-10 0.00CC

2.0-CE-:! C.0OCO

0.000.E+0 0.0000

5.784E-11 0.00.00

0.O0OO+O.^ 0.0000

4. 0.5- Cc 0.000C

4.202E-:3 C.CCOO

0.000E+00 0.000O

8.434E-04 O.C007

1.;64E-05 C.0000

1.0855-06~ 0.00.00

1 3 1 - 3 0.0010

4.45E-13 0.00CO

2.156E-03 C.0G17

:.rem!'r fract.

5.436E-:. C.OOCG

;.468E-13 C.00G

0.010E5O. O.CC0t

4.'42E-13 0.0000

0.000E+00 0.0000

C. G00-OO Q.0000

0-. 0005-00 0 .000 0.
.^OO-Ct.CCOO

7.461E-14 C.0000

0.0005.00 G.GOOC

1.050E-04 0.00CI

9.948E-O 0.00CO

1.93?E-10 0.0COO

2.475E-04 0.00^2

1.092E-14 0.000C

2.526E-04 0.0003

mre-/y: t:act.

S.361E-11 0.0000

9.7P95-13 0.000c

0.00CE-0Q O.CO^O

4.332E-12 C.OOC

0.000E.00 0.0000

O.00CE0oo 0.0000

0.OOOE500 0.0000

0.00E.0C C.OCOC

5.S07E-13 0.0000

0.000E+0 0.0000

2.345E-03 t.0016

9.79SE-07 0.0000

5.023E-10 0.0000

3.447E-04 0.0003

6.079E-14 0.0000

2.691E-03 0.0021

mrem/yr tract.

2.824E-02 C.0221

9.701E-02 0.0759

0.00.E-00 0.0000

1.14t5-01 O.0896

6.757E-17 0.0000

f.509E-02 O.C5QF

2.772E-20 C.0000

0.000E.00 0.00OQ

1.882E-12 0.000C

9.1595-01 0.71t2

5.0E4E-03 0.0040

3.e705-03 O.0o0o

4.253E-02 0.0333

4.400E-03 0.0034

2.156E-03 0.0017

1.2795.oc 1.0000

,um of all water indeperndent anc depetdent phthways.
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Total rose Corntrib-stic'rs T00OSE(!,p.tI for TIndividual F.adicruLclioe! ti) an~d Pathways (p)

As ztrar/yr ar:d Fracticn of Tctal Dose Ai t - 1.0000E+02 years

Water Indepernient Pathway! (I111talairr. excludes rarcr,

Ground

Radic-

?uclide rrem/y: fract.

A.-241 C.COOE00O 0.0000

A'ns-243 4 0.OQE00 0.0000

C-14 O.DOOE+00 0.000

cm-245 O.OOOE+00 0.00CC

Co-6C C.OE00 0.0000

Cs-237 O.OGOE40C 0.CQOO

Eu-155 O.QOOEQ00 O.OOt

H-3 0.000E+OC 0.0000

1-129 C.OOOE+00 C.0000

Nb-94 C.OOCE00 C.0000

Ni-63 0.000E.00 C.0000

Pu-23; O.OOE-00 C.O000

Pu-2.9 0.COOE00 0.0000

Sr-90 0.000E+00 0.000C

t'-236 0.O00CE-O 0.00Q0

Total O.OOCEOOC 0.0003

KTto

1n0,alatXCor. Radon F.ar,

mren/yr Sraet.

O.CCOOE00 0.0000

C.OOE+0. 0.0ooo

O.OCOE00 0.000C

C.000E.00 0.0000

0.000.E+0 C.0000

0.000E.0c Q.OOCO

0.0300E+00 C.0cto

0.000E.0c t.QCOO

0.000+00 +OC.CC

0.00.000 0.0000

O.OOOE+00 0.0000

C.000IE400 0.0000

0.00O0400 0.0000

O.oOOOEtO 0.0000

0.OOOE00 0.0000

0.COOO.OC 0.COOO

r.rem/yr fract.

0.00GE000 0.000C
0.0000-00 0.0000

0.0GOE-CO C.0000

0.000E-00 C.C0OC

O.COCE000 O.O0O
3.0000.00 0.0000.

0.0GOE-00 0.00O

0.000E+GC 0.0000

0.000E+00 0.0000

0.OOOE-00 0.0000

C.0O0E+00 0.0000

0.0000E00 O.C00O

0.0000400 0.0000

0.000S.00 0.0000

0.0000.+00 0.0000

mrem/yr Sract.

3.063E-09 0.0000

1.502E-08 0.0000

O.0DOE+GC C.0000

3.749E-O 0.0000

0.000E+CC C.0000

1.291E-It C.000C

0.OO+000 0.OO0

0.000.E+C 0.0000

O.OOE00 0.0000

3.516E-10 0.0000

2.919E-I 0.0000

4.621E-12 0.0000

1.257E-0 0.0000

2.41eE-23 0.0000

4.327E-11 0.0000

f.854E-08 0.0000

1eat

mrenSyr fract.

7.324E-10 0.0000

;.t64E-09 0.0000

O.DOE.OO C.0000

6.073E-09 t.0000

0.OOCE-OC 0.0000

1.!F3r-15 0.0000

0.0000tZ.00 0.0000

C.0G0E+00 0.0000

G.OCOE00 0.0000

6.960E-14 0.0000

4.126E-iE 0.0000

2.197E-12 0.0000

5.97SE-09 0.0000

3.984E-2. 0.0000

2.9790-11 0.00O0

1.64EE-08 0.0000

Mill.

mrem/yr fract.

3.625E-12 0.0000

1.743E-11 0.0000

0.000E+00 0.000C

4.391E-11 0.000G

0.000E+00 0.0000

4.600E-16 e.0000

C.000G+00 0.0000

C.0OOE+00 0.0000

O.OOCE+00 0.0000

3.218E-13 0.0000

2.602E-17 0.0000

6.274E-1' 0.0000

7.389E-12 0.0000

2.143E-23 C.0000

1.301E-11 0.0000

S.570E-11 0.0000

Soil

rrem/yr Sract.

0.0000.00 0.0000

0.000E.00 0.0000

0.OOE+00 O..0000

0.0000+00 0.0000

0.OOE+00 0.0000

0.000E+0 0.0000

0.0000.00 0.0000

O.OOOE+00 C.0000

0.000E+00 0.0000

0.OOOEQ00 0.0000

0.OOOE00 0.0000

O.DODE+00 0.0000

O.ODOE00 0.0000

G.OOE+O 0.0000

0.000E+0O 0.0000

0.000E00 0.0000

.ai Dcse Contrtutlonr Tr'SE:.Ft) for individual Radionucodes t1) and Pathways a F)

As mremlyr ard rractiorn of Total Dose At t - '.0OOE.03 years

water :0een~leCT Fathwayz

;alic-

4uclicc mrirm.1y.- fract.

km.-I 41 F,.40?E-Of 0. 00 C

Vn- 4 0.000000.0000:

:O- n. oo0 C, 0 C .0000

.g!!t 0.0000.0 C 0.00 C C

,u-25! 0,. C"00000 C. I"Z'0

~~~ ~ 0.0000+0 .CO

5-4 .0000-00 0.O000

,-K I 0. !3-10--- C.0C00

u-230~..130-01 .000

u-0 .50F-C2 C.0100

5. 0CE-C- 0.100f

:.144E-li C.' 0.

.0000E-O0 0.OOtO

C:C7oor-0: O.GOCCc

C.QOC:E-OO t.1 O OC

C.CO9E-0' 0.0000

Q.0000-00 0.C'000

t.0000 (0E- 000

?.4Q2E-I C.0000

1.449E-07 0.00S0

6.0470-20 O.0t.?O

- .7b50-l- 0.0000

4.3E: ;. :

4.^2E-4t4 .O'

cr:e/yr !r..0.

6.10,OE.00 NON000C, OE*C O.OCS.O

C.OEiOC; C. OOCGC

0.000EtOC 0 .0000

GOO-C .- .OtCG

0.0E.0-0, O.t000

G.QCCE.OO 0.00C

C.tOvE-QC 0.0000

0.000E-00 C.0000

0.0000.0 0.Q0000

C, C3.3 0.0000

Flr:;t

mrendyr Sract.

5.32vE-06 0.000O

3.00CE-10 0.0COO

O.COOE+OO' C.-OCOO,

2.6!fc-of C.GGCC

O.OODE-OC 0.0000

C.C0O.E+c 0.0000

C.CQE+CC C.OG05

O.0E0+0 t.00D00

G.000+00 C0.0300
0.0000.00c 0.0000

1.061E-10 C.0000

C.ISIE-07 t'.0000

2.795E-06 0.0000

:.5.1E-lf 2.COCC

1.49'E-C2 0.4 4C

;.:52E-02 0.34r

rren.y: fract.

'.33;E-37 0.0000

f.612E-12 0.OOOG

0.0000.00 0.00,00

4.f37E-06 G.0OOO

C.COOEO+C O.CC0C

C.CtCE-SG % C.OCCG

C.C0E-C0 O.CC000

C. 0CE0 LIo 0.0000

1.?23E-ll 0.0000

f.52SE-t9 0.CvO0

4.0220-:0 0.0COO

2.'_-. .CCOOC

: 0E-C4 G.00C9

1.216E-C4 0.0029

mrerrjyr fract.

4.327E-09 Q.0OOO

1.320E-11 O.OCOC

0.000C+QC 0.000C

1.76eE-09 0.C000

O.OOE+.00 0.0C00

r.OGOE-00 C.C.tC0

0.500E.0O 0.tOCC

C.000E.0c 5.CoCO

0.OOE-.00 .0000

0.0000.00 0.00:0

2.952E-10 C.0000

.9083E-00 0.0000

7.008E-l0 0.000

4.057E-17 0.000C

1.256E-0? C.G29^

1.256E-03 C.C290

A:l Pathways'

mrem/yr fracr.

2.53PE-05 0.00^4

1.9570-00 0.0000

0.000E+00 0.0000

'.410E-06 C.0001

0.00E00 C.OCCO0

1.773E-I' 0.0000

Q.Q300+00 C.0000

0.000CE-O 0.000C

C.COE0c 0.0300

3.520E-I0 C.0000

6.340E-10 0.0000

1.619E-06 O.C000

7.023;-Ot Q.00CO

5.050E-!6 C.^05G

4.325'-51 C.599

4.327E-C2 1.0000

3Uwf cf all .arer independen~t and dep'irjent rahtay's.
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Farent

(ii

An-241

Am-241

ArM.-241

An.-241

Arp-243
AmP-2 4 3
Am-243

Ar.243
Ar-243

kr-A243

L-,sefS:urce Rat o3 Summred Ove: All Fathways

Iarenr atd ?:cpeny tr:r.c:pel fad onujcide Cx.-trinu:icr.z lnd:caze

Fr:dzcr P:anch DSR(J.t) (mrem/yrj/1p~i/q;

(j) Fracticn t- C.ooEsoo :.Cooosoc s.coCEsoO 1.0CO-0.1 3.000E+01 3.30CE-Cl 01.GO-E02 3.00CCCE2 1.0005.03

kr-241 .. 00CEC-

Nzp-27 1.000E-G

'V-233 1.00CQE-C

7t,-225 1.00CE-C

.CSR1, I

Pr-24 B

Fu-235

V -_35

;a-232

;c-227

DSR t5}

1.C00O-C.C

1.0COE+0Q

1. OCOC+0C

1.OOQE-00

1. COCE+CC

4.155E-Ci 4.146E-01 4.130_-Cl 4.073E-Cl 3.915E-01 3.892E-Ci 3.406E-0l 1.f 9E-01 2.511E-C6

l.;'lE-CE 4.242E-Ot 
t
.974E-062.967E-05 t.290E-C5 9.050E-0z 2.3t9E-04 3.741E-04 1.C24E-04

.3-2 .754E-i3 6.2 6-13 6.f39C-12 4.963E-11 5.t95E-1l; 3..4E-20 1.353E-08 1.406E-07

6.6P9C-l8 9.664E-l :.C92E-l5 2.79:E-14 f.322E-13 8.294E-3- 1.765E-11 2.333E-10 f.044E-11

4.1z5E-01 4.146E-Cl 4.13iE-C1 4.073E-01 3.916£-01 3.f93E-01 3.410E-Cl 1 3CE-01 1.026E-04

7.701E-?2 7.f7E-CI 7.690E-01 .665E-01 7.594E-01 7.t3E-Cl 7.340f-01 6.039E-01 1.123E-07

5.625E-06 :.f.8E-i^ 3.935E-Q 1.176E-04 3.3FlE-04 3.708E-04 1.073E-03 2.345E-03 3.562E-09

I.f35E-15 1.290C-14 f.785E-14 5.9155-13 4.623E-12 5.z14E-22 3.907E-1i 3.923E-10 2.707E-09

i.600E-19 4.122.E-2 4.9CIE-27 1.271E-15 2.798E-24 3.647E-I4 f.922E-13 4.206E-11 7.635E-10

1.016E-21 2.682E-20 5.F37E-'9 39A7-l7 2.0395-15 2.799E-15 1.97CE-13 1.329E-10 I.056E-09

*.701E-Cl 1.6°}E-C! 7.69 -- 7.666E-Cl 7.597E-01 7.587E-01 7.358C-C1 6.063E-01 1.223E-07

3.220E-00 5.627E-03 9.031E-09 2.7395E-29 O.OO0.CO 0.O0OOS.C '.575E-03 O.0OOE+00 O.OOOE+00C-14 C-14 1.00DE000

Cmn-24!

Qrnl-24 5

Cr-24_

Cm-245

C3m-245

<<_; r_V.- 5
3M-245

3m-245

:m-245

:m-245

Cr -24!

.n-245,

crn,-245

Pu-24:

Am-241

Hp-237

U-23l

Th-229

Fu-241

S. -237

U-2: P

ZrDS - I

I. 000E5'C

1.0005.00

1.OCOE00

1.00CE+00

1.00O5-O

1 .000C-CO

2.450E-Os

2.450E-O0

: . 4!CE-os

.4. OE-O!

2.45OE-O0

5.474E-01 !.471E-01 !.466E-C1 5.449E-01 5.396E-01 5.395E-01 5.2195E-01 4.077E-0l 1.027E-07

1.795--04 .261E-C4 1.171E-C3 2.98Ft-03 5.739E-03 5.961E-03 7.145E-03 5.328E-03 2.527E-09

5.294E-C6 3.646E-C5 1.066E-04 1.491E-03 9.373E-C3 1.0865-02 4.761E-02 1.078E-01 9.267E-08

F.10CE-12 1.293E-10 1.5265-09 3.743E-0O 7.200E-C7 9.3365-07 1.36E5-05 9.395E-05 2.432E-05

1.400E-i5 3.4C1E-16 7.075E-17 4.507E-15 2.417E-13 3.394E-13 1.395£-11 9.032E-10 7.417E-08

1.899E-22 I.CEEC-21 5.344E-20 1.116E-17 1.871E-15 2.906E-15 4.006E-13 1.169E-10 2.712E-10

.J75E-Cl .4775-02 F.;?£-fl 5.492E-01 5.547E-01 !.557E-01 5.76t£-01 5.209E-0C 2.459E-05

2.341E-05 1.340E-0! 1.239£-C5 1.3355-C5 1.322E-05 1.32QE-05 1.279E-05 9.958E-06 2.5;7E-12

4.38tE-09 1.2e9E-CF 2.67CE-OP 7.321E-Oe 1.406E-07 1.461E-07 1.751E-07 1.305E-07 6.191E-14

.14!E-1l -. 7C-CE- 2.950E-i1 1.5'6C-:C 5.935E-10 2.:S5E-C9 5.036E-09 1.094E-OC 2.932E-09

S9.EC-_: 1.:4C-19 I.: E5-:f 2.5035-17 4.4695-:6 5.6lE-16 -. 007E-15 2.767E-13 5.09fE-12

l.c ?F-221 .9}f -20 4.466E-16 6.2915-2 i .7015E-16 e.4f0E-15 2.466E-1'

1.3425-05 1.5-5.! i.:42E- ;_-CSl C- 05:2.3465-05 1.25-05 1.297E-05 l.C135-05 2.940E-09

E.;SC-C i-5.&7.r.33 J-E-OC . .'29E-0: 1.233E-0 4.29CE-Cl 1.1975E-C 4.Q.2E-1- 0.0C25+0

2.615*04 1.65CC-CC :!72E5C0 1.326E.00 6.153E-Cl 7. 75E-G1l.CC6E-0C 1.1:35-C3 3.031E-17

l.1eE- 6.:2cf_-G2 4.OCiE-Z: 1.'60E-02 2.0615-G3 c.966E-14 C.722E-C6 3.C647-20 0.GOOtOC

:c-61 Co-EC I. GC'CEC-O

-;37 Cs-lI' 1.00CECCC

:-15! Eu-:5 ;.CC.E-CO

-2 F-- !.1COE-OC l.4 E-5- _:.375E--0l 1.213-; S.lf5E-20 O.C00E+00 C.Q.CE-OC 0.C0(T5+C0 .COOE+00. 0.C0CEC-O

-l P :9-; 1.0205. 0

t-9; F:--9; I. C'n".oc,

-.:-?E-O2 .. 3t--2i .f 3E-:; 2.e5;E-C: t.c'fE-CI 1C 71E-G1 2.527?E-0 3.5_vE-1l O.COCE-0o

3.995-CC 5.9855-20 3.9'6ECCO 3.56544EC 3.673L.0S 3.e45E-00 ..0535+C; 1.:735-09

i-f63 1;, I6 :.OCQE-OO0 4.62iE-03 4.522E-C_ 4.330E-03 3.719E-03 2.4005-03 2.256E-03 9.2635-04 7.3055-04 9.121E-11
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Parern: *rouct Erarc._

(i3 I) rFracti4rn

FU-2;r Fu-2;6 I.0OOE-QC

Pu-236 U3-234 1.0300.0E

Pu-2iE Th-230 1.00DE-G.

Fu-2.c F-a-.26 1.OOQE-0Q

Fu-23E hf-210 1.00E+0C

Pu-23; _'DSRIFl

Orse/ScL.rce Ratios Sunaed over All Fa:bays

Fareet a-.d Prcoery Fir~rcipal Fadcrnuclide Contrlbutions Indicated

1SŽR i 7.) (t5em/yri .t pc lf

t- C.OO;E-G. 1 .000.0C 3.000-00 1.QQOE+01 3.O0CCE-OC 3.30CEC-1 2.OOOE+i02 3.GOE-02 1.000003

_.52;E-Cl 3.45iE-CG *.43.E-01 3.235E-C1 2.731E-01 2.663E-01 1.509E-C1 2.256E-02 4.0COE-11

i.2$0Z-07 3.490-C.7 6.021E-07 2.258E-06 5.416E-OE 5.7.2E-06 9.127E-0C 2.018E-04 5.918E-06

2.954E-13 1.935E-12 5.i0CE-12 6.258E-11 6.106E-10 1.227E-10 4.329E-0- 1.1;3E-06 1.607E-09

4.201E-15 E.496E-14 7.615E-13 1.945E-11 4.170E-10 5.415E-10 9.395E-09 9.7;39-C8 6.588E-07

2.E62r-:7 7.622E-16 1.706E-14 1.147E-12 6.223E-il 6.726E-11 3.291E-09 1.431E-07 2.947E-06

.. 52iE-Cl0 3.4313-01 3.235E-01 2.731E-01 2.663E-C1 1.5C9E-01 2.277E-G2 9.526E-06

Pu-239

Fu-239

Pu-23S

Fu-23?

Pu-239

Fu-239

U-235

.a-231

AC-227

Z,-' 1 3)

I .OiOEOC

l.OOQE+00

I.0. CCE+0

I. 00000E

3.911E-01 -. 90E-01 3.904E-C1 3.8E7E-01

1.922E-10 5.757E-C0 2.130E-09 3.840E-09

3.712E-14 2.-1.442t-12 1.240E-ll

1.677E-16 2.1i4E-15 2.225E-14 4.894E-13

3.911E-01 3.908E-C1 .9C4E-01 3.8S7E-01

3.841I-C1

5.995E-09

9.074CE-2

E.162E-12

3.i41E-01

3.E35E-C1

' . O9CC-Ce

1.071E-20

1.026E-II

3.E35EC-Ol

3.6630-ol

2.302E-Oe

6.047E-10

4.265E-IC

3.6E3E-Ol

2.65SE-Cl

1.350E-0C

2.199E-CE

6.894E-Gi

2.656E-01

1.160E-07

1I 63EE-0'

4.6M3E-0-

1.123E-07

4.3t9E-07

Sr-90 Sr-SO 1.00-COO+ 4.56E-OCC 4.405E-C0 4.061.E00 3.057E+00 1.358E+00 1.202E-00 1.132E-C1 8.C1SE-04 9.214E-17

0-236 -234 l.OQCE-O0 7.9630-0: 7.929E-C:1 '.61E-N2 7.627E-02 6.99cE-02 6.906E-02 5.:71E-C2 1.796E-02 3.604E-02

V-236 T.-2:32 1.00COE-O c.157E-12 2. 337E-i1 5.3410-11 1.565E-1C 4.345E-1C 4.742E-10 1.238£-09 2.084E-09 2.158E-10

tU-236 Fa-I2E 1.00cr-EC 7.24SE-12 5.079E-11 i.51 E-10 1.730E-09 6.IE-C09 9.105E-09 2.6510-Ce 5.281E-08 9.767E-08

U-236 7h-226 1.0000-C 3.792E-13 4.954E-12 4.559E-11 6.056E-10 3.857E-09 4.390E-09 1.492E-08 3.292E-C8 2.805E-10

U-236 %DrsrC, 7.463E-02 7.929E-02 7.81E2-02 7.627E-02 6.996E-02 6.906E-02 5.171E-02 1.796E-02 3.604E-Ol

t is hF ;-CA ! the ciu.-iatie factcr for the a principal radionucl e daughter: CU!4BRF(4) - ERF(!) BRF(2I ... BRF51.

.he-;SF Pi. nluiles cor.:r rLtlcr;s fror. asscciieec (half-life S C.5 yr) daughters.

Sing:e Radinnucllde Scil Guisellnes G(1: ) in pCi/l

Easc Radiaticn Scac limit * 2.50CE!0C rnren/yr

4iuciide

(I) :- 0.0000-00 i.C

:.m-241 6.0260-01 t.5

%r-243 Z.2460-01 3.'

- 14 7.76.C0 4.

:m-245 4.56cE-01 4.5

.o-60 3.661-O'C 4.4

:5-1;7 1.479001: 1.5

lu-155 3.4900.32 4.?

I- .. c
5

6.+03 ;.C

-129 3.046-c:c 3.4

Ib-94 6.2670+00 6.2

li-t3 5.4100.03 5.5

u-23e 7.1GlEClC 7.1.

*u-235 6.;93E.0l t.3

r-90 5.45i10.00 5.6

At'ciflc activity ii-.it

O~-t.0

2 90E-!1
.90E003

5c5E-O;

40cE-tC

4i 6E-C.

f3E+ 01

.61E-Ol

530E+C

C OE-; O

t .0E3t01

4. Sc20.01

S. 37E0O0

5.3i7E-C-

4.0710.04

t.264C-OO

5.774E-03

6.4G4E- -1

t .256E+CO

f6.137E-:I

3261F.0 ;
4.2t 1E-Ci

*4 .4 54E-l

4 . 5, 5. U.

1.446E.DI

: . 4C210E-03

*9.5F4E-;1

9.4190E.0:

6.3230.00

f6.7 22E-03

t6.4 3:E-C2

c . '40+02

3.000.;01

6 .3840+01

3.2910l01

*4.4 i4 12

4.506E.01

2.C2i E+02

3.066E4C1

2.35SE+04

* . 94E-1S

1.4S3E.00

6.437E+00

1. 03?E04

9.154E-Cl

6.50Se.01

1.8410E-C

3.!73E.0.

--. 30CE+C1

6.4i2E+01

3.295E-01

*4.4!4E0C2

4.495E+C:

; .013E+02

3.296E+Q1

3.5S690.04

'*. 5E 94 +0I

1.4271+00

f.454E+00

1 .l108+04

5.36 9E0O0

6.520.E+0

2.0795+01

3. 620... C

1. 00OOE-O

7. 31E-0D

3.395?E+C

3.3000E-02

4.335E-G:

2.0950.E06t

1 . 2iE-02

4. 365E-08

59.5940-15

6 .54 CE0-;2

6.8520~.0

2.695E-04

1.656S0E-02

e6.76 68E+^:

2.2C0E+Ci

4.635E-.2

-. OOOE-02

i.;28 E.02

4.12-E301

'4.454E0:2

4.79SE-0I

1.131E+15

2 .247E-04

*4.6S:E.1C

5.5594E+1

-1 .76fE-OE

t.1S90.0t

3.422E-04

1.095E003

F.46E+C01

-. 119E-04

:.3520-03

1.OOE0+03

2. 4 36 E+0C

2.044E+CS

*4.454E+12

; .017E+06

1.131E015

It .701E+13

'4.651-14

*95.594E+15

'1.766E+00

2.131E010

2.74C0+ll

2.624E+O6

5.696E-07

1.365E+14

6.9360E-C
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6rr"ZZ; a;
adat

Ssrred Drse/Scur:e Ratic DS:ii,:t i' irreT/yr)/IpCi/g)

ard Sirgle Radioruclioe Sc±1 GCjielner G:lit! n pC'/g

trir. - time cf mirinum slrgise :aoieruchide c:!3 guideline

tmax - tirse cf' mrxin:rs :cta: dene - C.COOL.0C years

Nuclide Iritial

li) ipci/gP)

km-241 1.50CE-Cl

Am-243 1.600E-Cl

C-14 2.1lCC.00

Cm-245 2.20CE-01

Co-60 1.680C'00

Cs-137 5.FSOE-01

Eu-l55 7.60CE-Cl

N-3 2.t6eE+c.

1-129 5.300E-(l;

Ntb-94 3.00CE-Cl

Ni-6; 6.960E000

Pu-23S 1.700C-01

Pu-239 1.600C-Cl

Sr-90 5.4930'C

U-236 1.200_-Cl

tr~n r S!'t.-~ zli,tminr;Dj lta: Gli~tmax)

(years)

0.0000. 00

C.00oC-cO

C.000E.00

99.6 ± 0.2

C. OOOE+00

Q. OOOE-00

0. OOOE-00

1.067 ± O.0C2

42.86 C0.G9

0.000E+00

O.OOOE0C O

C. 0002'+00

0.000E+CC

;. OOOEO.

3.0000.03

4.1'5E-QI

7.701E-Oi

2.2.Q.ECC

S.767E-OI

6.475E000

1.691.E00

-.. E64E-02

L. '-35E-0Q2

1.859E-v:

3.969E000

4.621E-03

.-521E-O1

-.911E-01

4. 56CE4OCC

3.604E-Cl

(FC'±/Y

6.0lez0.l

3.246E+01

1.765E+00

4. 35E+01

3. 861E0oo

1.479E+01

3.4 950E02

1.060E0C3

:. 345E-00

6.267E.V0

5.410E-03

.7. 101E+01

6.393E.01

6.3451E6O

6.936E+01

fpci/g)

4.155E-CI

7.701E-C1

3.220E000

5.4750-Cl

6.475E+00

1.f91E-00

7.164E-02

1.34 5E-02

e.20E0-Cl

3. 9e 9E*0C

4 .f21E-03

3.521E-01

3.911E-01

4.566E+CO

7.963E-02

f.C01E.01

3.246E001

7.765E-OQ

4.5660.o0

3.861E+00

1.4790.01

3.490E+02

I.P5?E003

3.046C.01

6.267E000

5.410E+03

7.101E+01

6.393E001

5.4510.00

3.140E+02

Kitf--
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1, 4

Arn-241 Ar-241 1. 0002.00

kn24 m-24-5 1.0002-C-S

L¶r-241 :D0$2(jl

1Id lia N:±d ta S'.rnmed Over All Pathwaya

Parent N6clide and Branch. Fraction Indicated.

Np- 22',

IP-23
7
,

r- 2 37
43-237

.'-233

3- 233,

Th-229

'h- 229

1-229

'h-229

K'n-241 1.0002.00~

Cn.-245 1.0002-00

Cr--2 45 2.4502-05

Ar~-242 1.0002.0C2

Cm~-245 I1.000200U

Ctn-2 4 5 2.4502r-OS

Am-241 1.C002+00

Crn- 2 4 51. 010020C

Crn-245 2.4502-OS

rOSr j)

an- 2 43 IAT-243, 1.0002+00

kn-24 3 1.00024(0~

u-239 ZOOSE~il

-M3 '11-24 1.CNC'200

-2?5 :::032E'i

a-231 Fu-13 E I -

e-232 D3i

:-227 Akn,- 243 2.00E-00C

:-227 Fu13 .0002-Ot-

:-:22'7 O25

-14 0-1.4 2.C0022-0

r-.45 COr-245 :.2CC.2~0C

-.45 Cr-245 2.4502--CS

-45 Z00S215!

-22 Cn?-245, 2.030200

2.. -2 452-C, C

AC60 I oC-fir. Co~

D00E20.2k mrem/yr-

t .02.-.00.13.0501200 1.2002E-01 3.000.01l 3.020 I.0002.0 3.000r.02 1.000E.03

6.2322-02 6.21192-02 6.1952-02 6.1102-02 5.873E-02 5.6382-02 5.1112-02 2.8192-02 3.1672-09

1.1.52-04 E.02'52-06 4.1042-05 S.279E-04 2.0622-03 2.3892-0C3 1.0412-02 2.3722-02 2.0392-00

6.2322-C: 'K2.20-r02 '.1992-02 6.2432C-02 6.0792-02 6.077E-C2 6.159C-02 !.191E-02 2.4152-08

2. C22 .363T-07 .4962-06 4.4502-106 1.2432-05 3.3582-CS 3.5542-OS 5.6122-05 1.5362-05

1.e012-12 2.844E-lI 3.3362-10 E.2342-09 1.6022-07 2.0542:-07 3.0092:-06 2.0672-05 5.3502--06

2.1322-13 8.2072-13 4.2912-12 3.4672-11 2.1862r-10 2.5332-10 1.1082-09 2.4072-09 6.4502-10

.572-0' 6.3E3-0--7 1.4962-06 4.4592-06 2.259r-05 1.3702-05 3.855E-05 7.6792-05 2.0712-05

4.6252E-15 2.6312-14 1.2312-13 9.9582-13 7.4452-12 8.843-12 5.7722-11 2.0302-09 2.1092-08

3.0802-20 7.4812-29 1.55!E-17 9.9152-16 5.3282-14 7.4672-24 3.0702-12 1.9SI72-0 1.6322-08

2.17EE-21 2.5822-20 2.!32E-19 5.5012-18 9.332-17 1.250E-16 1.542E-15 6.0882-14 1.121E-12

4.622-15-3 2.6312-24 3.2312-13 9.968E2-3 7.4902-12 8.91l6E-12 6.0792-2] 2.2292-09 3.7412-08

1.0332-19 1.4502-17 1.6392-16 4.1862-15 9.4832-14 1.2432-13 2.6472-12 3.4992-11 1.2072-11

4.1782-24 2.3,452-22 1.1762-20 2.4552-16 4.1162-16 6.394E2-6 8.6142-14 2.5722-11 5.9672-11

3.6E12-2! 1.0372-23 2.4682-22 1.17462-20 9.262-19 1.3842-18 5.9432-17 1.2062-15 5.4262-16

1.033-18 1.4502-17 1.639E2-6 4.1892-15 9.5242-14 1.2492-13! 2.7352-12 6.0712-11 7.1742-11

1.2322-01 1.2322-01 1.2302-01 1.2262-01 1.2152-01 1.2132-01 1.1762-01 9.6632-02 1.8132-08

'f.00-0'Z- 2.70:2-CE~ 6.2972-06 182-55.412C-05 5.9332-05 1.7172-04 3.7522-04 5.6992-10

6.251E2-Cl 6.253E-02 6.2462-02 6.2202-02 6.1462-02 6.1352-02 5.8932-02 4.2532-02 1.8552-08

6.257-02 6.2532r-02 6.2462-02 6.2222-02 6.1522-02 6.1412-02 5.912E-02 4.2902-02 1.9122-08

293-62.0,642-S1 1.0462-14 9.4642-4 7.3962-23 8.8232-13 6.2522-12 6.2772-11 4.4602-20

P.721 .2122-12 2.1282-12 6.1442-10 2.!992-09 1.72t2-09 3.6832-09 2.1602-08 2.6212-08

2.70-:92121121921 .1452-10 1.6002-09 1.7292-09 3.6892-09 2.1662-0 2.6-0

42I-0655-0 .A42E-2*~ 2.0332-16 4.4762-15 5.8362-15 1 .1062:-13 6.6982-12 1.2222-10

0..94Cr- 4.33-5E-24 :.30'E-23- 2.9032-12 1.452E-11 1.122 .721 .120 .4932-09

5.40 -2543321 2.3-72-13, 1.9032-12 2.4522-11 1.15-1 .672-11 -0 5E!433.5252-0 7.62SE-09

269-24.2922-22 9.4992--20 .321 .121 4.47-92-16 329-42.1272-11 2.9692-10

2.683-17 3.4462-2f 3%.560E-15 7.6312-14 1.3.062-12 1.6412-12 6.0242-11 2.1032-06 1.7972-00

.63-7342-63.5602-15 7.631E2-4 1.3062-12 1.6422-12 6.8272-11 1.105-0 1.8272-O

6.74200 .20202 2.9062-08 5.716E-2; 0,.0022.00 0l.0002.00L 2-.!PEE-02 0.00.0PEC0 0.QO02+00

1.242-22 1 .2042-01 2 .2022-012 1.19eE-01 2.1*72-0: 1.1062-01 2.12402-02 i.9692-02 1.2602E-08'

.9502-6 2.4 Z0 .9462-06 2.9362-06 2.909-06 2.9052-06 2.8132-06 2.1972-06 5.537E-13

1.20j42-Cl 1.2042-01 1.2022-Cl! 1.1992-01 1.820 .820 .11462-02 .620 .620

3.9302-05 21.37E-04 2.5772-0,4 6.5742-04 2.2632-03 1.3122-03 2.5-732-03 1.1722-03 5.5592-20

~.64F2-C! .08-: .120 .6212-06 3.084-10 3.223-CC-0 %.05132-0 2.0722-00 1.3622-14

2.0802.-01 0.32C1.3212-00 2.9052-00 2.0712-01 1.3942-C1 2.0052-05 6.521 O.0002+00



irESRAC. fir: e.21

FS~eU- : ; -::: r.n:,e

N,;..s-137 .003-00

NiZC3 NH-ei !.003-CC

2-23 1-32 1.00t3-0.

U4-234 Nt-234 2.000E-00'

Pu-1? Pu-2:3 l.OOOE-OO

Ra-234 IT -23 1.000E-00AF-? Fu-i3? I V.CE-CIO

N -f i-63 IS.0'03 3

!, h ::, C I .0008.50.
3-236 F-236 .QOQE-OC

rt-23Z Fu-234i i.Q5E

;e-225 Fu-236 1.OQOE3OO

-2 -:- 4 2 .- i

.- 22 - - ;i . i50-Z~ C

': L -r" year ^ .;ya:/X04 1:.5 Fa;e 32

Farert*er$

IrTh vi2:al Huclidce 'cse Surnme3 Over A.1 Fath'ays

.are:.- Nu:lide and Eranr, F:zactor. !rdi:ated

t'S3(5 , U mrern/yr

ta G.OOtS-it l.OQOE-^O .OiiOEC-C :.OOEa0o 3.00oE-01 3.300E31l l.030E3C2 3.030.+C2 1.C05E-03

F.85!3E-01 9.E3-C1 F.19.E-Oi 7.756E01. 4.769E.01 4.434E+01 8.696E-00 6.509E-02 :.773E-15

.445;E-C2 4. .2E-C_ 3.5?3E-02 :.337E-02 e.0673-C4 5.2943-04 4.349E-0t 2.772E-20 0.00E3.00

3.0C12-:; 5.342E-0: 7.060E-C3 ;.176E-:6 0.000E,00 0.00E.00 0.000E+00 C.OOOE+000 0.000E-00

C.;5tE-51 _.88 -0: _.1QE-0-3 i1.407E-01 E.9363+00 9.2f2E2O. 1.551E-02 1.882E-12 £.003E+O0

2.3C E-C 1.;96E-00 1.193EO0 1.1kEO00 1.65E+.00 .162E300 1.095S-00 9.159E-01 3.520E-10

3.213-02 1.48EE-02 3.C14E-02 .2.5F6-02 1.676E-02 :.570E-02 6.447E-03 5.064E-03 6.24eE-10

5.955E-02 5.935E-02 5.835E-02 5.500E-02 4.643E-C2 4.526E-02 2.566E-02 3.8363-03 6.801E-12

1.953!-0 5i.915E-06 1.364E-07 3.838E-07 9.211E-C7 9.303E-C7 1.552E-06 3.430E-05 1.006E-06

5.021E-34 3.290E-13 1.667E-12 3.404E-11 1.038E-10 1.229E-10 .. 3;9E-10 1.925E-09 3.073E-1C

7.148E-26 1.:104-14 2.2953-23 3.307E-12 7.068E-11 9.206E-11 1.5973-09 1.656E-0t 1.120E-07

4.f66E-1 1.:96E-16 2.900E-15 1.950E-13 1.058E-11 1.483E-11 5.595E-10 2.4?3E-c0 5.010E-07

2.5ZFE+0l 2.4:FE.01 2.233E+D1 2.6783.33 7.456E-.0 6.603E+C0 6.223E-C1 4.40O3-03 5.05F3-16

9.555E-,3 9.5:;E-.3 9.4333-0i 9.552E-03 6.?9iE-03- .28?i-03 6.2C5E-53 2.156E-G3 4.32!E-02

.604E-:: _ E -.;-12 1.F783-1l 5.2i4E-11 5.68-11 1.4-53-10 2.50CE-IC 2.5903-1l

e.r5 I-1: 4.305E-:: 3.00or-:11 2.0853-10 P.,3E-1O 1.; E-t5 3.42C2E-09 6.337--09 1.123E-oe

4. zlS-1 i-.9:;E-:: 5.;:13-:2 1...70E-:; 4.6293-10 1.263E-:2 :1:.1E-C9 3.913-09 3.9.63E-11

;RF t-'. :s _ !s :tS ~ h:s :: f racr , r! c. ht 6rsrr, - r: s-:7i I i.-

ill-flC'-..



RESR. Versicr.c t.s.& -:irct - ;.5 year

aurymary : RF8RA. reiz:lt Fa:-r. erFs-

ri6e : :rmf-:r-:i u ,cil iPiz:re lSAFI..F.-

l0/292CC4 12i:57 rage 2

tuclide Fa:er.: ERFti

Ar-241 k,-2 4 .COCOEOC,

Arn-24; Cr2-24 :.GOCF.t.

Am-241 ::S(J?:

:n2.v±'4dua: Nuc11:e 'c'1 Ccncenzratlan

F,%reft il;:;ide an: EBranch Fraction Indicated

5(',,). pt:/c

:C.OCC-CC 1.0OCE-OC 3.CCCEC00 l.OOOE+0l 3.00DE-Cl 3.300E-Cl 1.0002.02 3.00CE+02 I.OCOE+C4

1.50QE-l1 1.4;9E-C3 1.49iE-01 1.471E-0C 1.414E-Cl 1.405E-01 1.231E-01 ?.2FSE-C2 2.076E-02

C.G .24'E.34cC-OfC 7.265E-CS 7.204E-54 4.63CE-C3 S.k12E-03 2.506E-02 6.960E-02 1.124E-Cl

I.5GOE-.: ..4F.-0: 1.492E-Cl 1.47SE-C1 l.462E-01 1.461E-Cl 1.41E-01 1.525E-01 1.331E-CI

NH-237

Np-237

Np-237

tm -241

-m-245

Ct-245

SS Ii I:

I .0002.0

I.COOE+OC

2. 450Q-OS

C. C0oE-03

C. CC0CE^O

Q.00CE-OC

4.54E-CE

4 .iiE-14

4 .i312-1 4

1 .4 49E-07

.;79E-ll

;.595E-13

4.761E-C1 1.371E-Q6 1.499C-06

8.G59E-10 l.719E-Ct 2.214E-OS

3.563E-12 2.3t7E-11 2.772E-l1

.963E-06

3.334E-C7

1.234E-I0

7.911E-06

2.908E-06

3.391E-10

6.339E-06

1.315E-05

5.321E-10

0.00CE-00 4.5492-Ot l.449E-07 4.769E-07 1.36SC-06 1.521E-C6 4.297E-06 1.062E-OS 1.949E-OS

t-2l3

U-233

U-233

03-233

Kn-241

CrM-245

Cr.-245

zsij):

1. ODE-00O

1.000E+2c

2.4COE-C.

C.O0O0O - .C'7C-13 9.421E-13

5.COCE+CC 9.E96E-19 7.lSE-l,

C.GO^E-CC t.031E-20 :.59'-15

0.00CE-OC 1.057E-13 9.421E-13

I.Q:IC-il

e.843F-IS

5.265E-17

1.0I2E-ll

5.258E-11 9.6ECS-11 6.612E-10 2.561E-09 2.El3E-Q9

5.661E-13 6.013E-13 3.47SE-11 6.930E-10 4.943F-09

1.C72E-IS l.371E-lS 1.760E-14 1.013E-13 2.153E-13

F.315E-il 9.93OC-li 6.960E-I0 3.254E-09 7.756E-09

.h-229

Th-229

rh-229

rh-229

An-24I

CZ-24

Cn-245

is3 I:

I.CCCCE.C

1. OOEC-oC

i.45SE-CS

C.QCCE-0C 3.132E-i?

O:.OCCE.C;C. I.e..E-2.

0.00CEC-C 1.42SE-i4

O.C0OE2OC 3.332E-I9

C.929E-17 3.222E-IS

4.45tE-2: 1.705E-li

1.129E-22 l.281E-20

e.929E-17 3.224E-IS

8.0C4E-14

3.399E-16

8.2C4E-1S

C.21SE-I4

1.064E-13 2.340E-12 3.3C3E-11 2.36SE-10

.;322E-16 7.727E-14

1.171E-1t 5.239E-17

I.C70E-13 2.417E-12

5.564E-12 1.928E-10

1.159E-15 1.265E-14

3.92CC-1 4.293E-10

%ir-243

4u-23

?u-2359

Am-24; 1.00CE-OC 1.60CE-Q1 l.SF9C-OI 1.598-Ol 1.593E-Cl 1.78E-C1 1.57SE-01 1.527E-01 1.391E-0C 1.002E-Oi

Fu-23-9

EV .C9:

1. OOE+CC

:.00E-vC

C.OOCE40C

I .51CCE-Cl-

;.6-OE-C1

4.6vfE-C6

..!9SjE-tI

I. 599E-Ol

:.3tSO-CS

i.597E-Cl

1.597C-Ql

4.584E-OS

1.591E-C1

1.591E-Cl

1.361E-04

1.572E-Ct

1 .573E-Q1

1.494E-04

i.569E-Oi

1.570E-Cl

4.370C-04

1.50SE-Cl

1.512E-Cl

1.179E-03 2.7112-03

1.33SE-01 6.S26E-02

1.350E-01 9.097E-02

)-23!; l- ¶4 . I.CC CE -

C.C2OE-6;- i.26CC-IS 2.ClCE-14

!2. C0CFS :.&St-E-I .i4PF-1i

- .C..f C .^E- .SEi

2 1iF2E-13

1.4:9E-C9

1.4 E-,c

I.513-E-:

2 .54 SE-13

1 .549E-13

1.l9E-!2 2.;7'E-12

4.6013E-094.3i2E-C9

4.CC4E-69 4.;.4E-;9

1.573E-l1

9.;322E-09

9. 33SE-C9

7.825E-ll

1.2362-C5

1 .243E-Oe

9.971E-14

2.1-9E-ll

2. I F-il

2.35s5-1c

8. 554E-CS

8.i°9E-09

4 .337E-13

1.777E-ll

1.82QC-ll

a- 3l

a-231

~a -2 3l

ku-i3? ;.;GGE-OS
..Ci!-:

0. :CCCE-c

C. cc uZ0 t

C.OCE-C C

:. F2E-;0 4.249E-1°

i.SE-I_ 1.4582-14

i.i !E-15 1.4feE-14

4 ..656E-lt 4.-78E-;f 9.33FE-1S

1.20QE-:2 i.42SE-1 6.215E-i

1.206E-12 l.42SE-12 5.224E-12

.c-227

.C-i2 2

i-.-24 C

, i -

_, i, I

I .0002~-CC-

0UCC-ICC

0.0OiE-C; :.;._-;2 '.82-fl 1.0572-18 6.549E-19 F.192E-11 :.?9?E-1S 4.eS2E-14 2.329E-13

:.O;^. .3CE-. 4.49SC-I. .43-4 2.72CE-1? 3.437E-13 3.4772-12 1.154E-1 9.756E-12

.^CE-^C :. 7.;E-17 4.495E-;f 1.453E-14 2.721E-13 3.43°E-13 3.4.0E-12 1.15SE-lI 9.9?92-12

-. : : . 6: - i : .. v l 2 4 . :5 S - C-^ 2 . _6 f E-2 9 ^. OQ 0l- GO C . . . 0 . C C. ..... ! 0. OO CQ C . E-C C 0.C C OE- oc

2n-i4 C-45 3.00GE-6;

-24 C-- 4 .450E-;

u-241 O--24 ;.0;0CE-O

z.2022- 9i .:9_-0: 2.1972-0: 2.190E-01 2.1692-01 .1652-01 2.09SF-Cl .909E-01 1.37CC-Cl

E.3502-CS 5.3i72-Ce 5.382C-06 5.36SE-06 S.314E-C6 5.301E-OS 5.141'-06 4.67FE-C6 3.3!7E-06

.200F-U 2.199E-Cl 2.2972-Cl 2.19CCE-C 2.169r-01 2.1662-01 2.09 CE-0C 1.9092-Cl 1.37CE-Cl

'.0.3E-02 2.954E-02 6.3622-02 1.6SE-Cl 1.722E-e1 2.077E-0C 1.905E-Cl 1.3EE-Cl

2.00-- :.3C .,-07 -. 236E-67 T.492-OC 4.05fE-CS 4.212E-CE 8.C902-06 4.e67E-oe '.351E-Of

. .4l!Ei-. l.llE-OO 4.406E-01 3.1992-02 2.1S2E-02 3.C92E-OE '.QIE-17 0.000E*00



RESRr.t, '.21 r- 'iit - ;.5 ysa: 1C!25/2034 12:57 Page 33

Sumr-a ry :R ! Zefa.:t rarare:er

F ll : Fumrhrcoi Snfr~ EL Sci::!:'::q1:' :SAZ.F^.Z

Zneviseal .NxZcce $c±A Cvnenttra:icn

Faetet Nuclide and TrIncI. Flacticn lrdicatec

N ui)j pzi/g

:, ~

(j! t.!

Cs-137 Cs-137 1.003E-00

Eu-1: Eu-155 :.00QE-00

F-3 6-3 1.000-G0

1-125 1-129 1.00OE4O3

NC-94 Nr-94 1.03C0+O0

Ni-63 1i-63 1;.0OE0OC

Fu-23& Fu-238 2.000E-OC

J-234 Fu-23; I.0003E400

th-23O .u-23& I.OOE-O

la-226 Pu-23S 1.000E+O0

f O u-_;6 l.00CElIP

; 0:-9.C 1 G

1-236 U-21f 1.00C0300

'h-232 ;-f 1.003-CCE-O

sa-216 l-;3f I.OOE 0

0.000E-Ot 1.0oE0-0 3.QQQ_-00 1.QOCE-CI 3.0003.01 3.300E+C1 1.OOE02 3.00QE+02 I.0OE003

5.c50E,01 5.709E-Cl 5.439r.o1 4.5673E01 2.621E+01 2.622E-C1 5.144E300 3.976E-02 1.615E-09

7.60GE-Cl 6.60hE-OI 4.F'SE-01 1.^67E-01 1.126E-02 7.399E-3 f.071E-07 3.S73E-l9 0.000E-00

2.26SE-01 1.2S9E-01 4.102E-06 f.332E-22 C.G00O300 C..00CE0O 0.OE-00 0.0000E+0 O.OOOE300

5.300E-C1 4.734E-01 %.777E-01 1.713E-01 1.7t9E-02 1.274E-02 6.563E-06 1.015E-15 0.OOOE300

3.5000-01 2.997E-C: 2.992E-01 2.973E-01 2.921E-02 2.91?E-C1 2.745E-01 2.297E-01 1.232E-01

(.9603.00 6.9103C0 6.521E.00 5.600E+00 3.6263.00 3.397E300 7.919E-01 1.025E-02 2.5293-09

1.700E-0Q 2.6963-2l 2.657E-02 1.562E-Qi 1.319E-02 2.266E-02 7.2i92E-02 .342E-C2 3.578E-05

C.OOE3OC 4.773E-07 1.405E-06 4.376E-06 1.0643-05 2.156E-05 1.473-05 6.2453-06 3.976E-06

0.OOE300 2.155E-12 1.915E-11 2.035E-10 1.614E-09 1.917E-C9 1.174E-08 3.667E-08 4.691E-OS

0.0003400 3.111E-1E f.286E-15 2.926£-13 6.89SE-12 6.999E-12 1.608E-10 1.263E-09 2.492E-09

0.00CE300 2.403E-19 1.698E-16 2.145E-14 1.359E-12 1.920E-12 7.594E-11 9.578E-10 2.121E-09

.49Cr-CO 5.272E-0O 4.661E-00 3.659E300 1.625E+00 1.439E300 9.497E-02 2.F42E-05 2.317E-17

:.200E-01 1.1953-01 1.165E-01 1.1493-01 1.054E-01 1.041E-01 7.795E-02 3.290E-02 1.606E-03

t.O3CE.OC' 5.907E-12 l.,65E-ll 5.794E-11 1.66E-10 :.6213-10 4.606E-1C 9.9453-I 1.145E-09

C.0003E-0 3.4:6E-13 2.624E-12 2.3913-11 1.181E-10 1.32 E-1i 4.227E-10 9.2263-10 1.263E-09

,e-2^ r_ ;.;EO F.Ot':t '. - . - I Q I . 1. E-- i.l-32E-10C 9 .12E- 0 1.26 E-05

RFt:) i< the tranch :a:tior. c the parent r~u;cilje.

ESCALO :;3 e::ecutlcr. t:re - 625.22 seconrJ!
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RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 13:0^:41 'Pace:

t Title : Plumbrook Duplicate

Input File C:\Program Files\RESPAD Faraly\BUILD\Plum Brook Revised H-3.bld

n4g ===s-=======-====fl =t=== r~~=~-=ewe e======~=====

RESRAD-BUILD Table of Contents

=== ==t=r=======a=========e====== n====t======s

RESRAD-BUILD Input Parameters . . 2

Building Information . . 3

Source Information . . 4

For time = O.OOE+00 yr
Time Specific Parameters .............. 7

Receptor-Source Dose Summary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

Full Summary ............................. 14

K~.r.



* RESRA.D-BUILD Dose Program Output, Version 3.22 03/24/04 13:09:41 Page: 2 **
Title : Plumbrook Duolicate

K Input File : C:\Prograrm Files\RESR.D PFarily\BUILD\Plum Brook Revised H-3.bld

r ,
== ===r

RESRkD-BUILD Input Parameters

-=== --- =--

Number of Sources :
Number of Receptors:
Total Time
Fraction Inside

6
1

3.652500E+02 days
2.670000E-01

- ------- = Receptor Information --------

Receptor Room x

[m]
l 1 7.500

y)
[m]
2.500

z FracTime
[m]

1.000 1.000

Inhalation
[m3/day]

3.36E+01

Ingestion (Dust)
[m2/hr]

O.OOE+00

�,�
e== Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material
[g/cm3] [cm]

1 I 2.40E+00
1 2 2.40E400
1 3 2.40E+O0
1 4 2.40E+00
1 5 2.40E+00
1 6 2.40E+00

O.OOE+00
O.OOE+00
0.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Concrete
Concrete
Concrete
Concrete
Concrete
Concrete



RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 13:09:41 Page: 3 +

Title : Plurnbrook Duplicate
k Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised H-3.bld

Building Information

Building Air Exchange Rate: 8.00E-01 1/hr

Height [m)
Area [m2]

Air Exchanges 1m3/hr]

4 * *

Hi: 3.000

Area 75.000

* Room 1
* LAMBDA: 8.00E-02

<-Q01: 1.80E+02
Q10 : 1.80E+02

Deposition velocity: 2.70E-06 [m/s] Resuspension Rate: 1.40E-05 [11s]

KA



RESRAD-BUILD Dose Poagram Output, Version 3.22 03/24/04 13:09:41 Page: 4 +

J Title : Plumbrook Duplicate
Input File : C:\Program, Files\f.ESRADFamuly\BUILD\Plum Brook Revised H-3.bld

Source Information ---

Source: I
Location:: Room : 1 x: 0.00 v: 2.50 z: 2.50[m)
Geometry:: Type: Area Area:2.50E+0l [m2] Direction: x
Pathway ::

Direct Ingestion Rate: 4.070E-07 tl/hr]
Fraction released to air: I.OOOE+00
Removable fraction: i.OOOE-01
Time to Remove: 1.820E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor tLibrary: FGR 13 Morbidity

Ingestion Inhalation Submersion
[pCi/m2] Imrem/pCiJ 1mrem/pCi) [irem/yr/

(pCi/m3)]
4.500E401 6.400E-08 6.400E-08 O.OOOE+00H-3

Source: 2

A r Location:: Room : I x:Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released.to a
Removable fraction:
Time to Remove:

25.00 y: 2.50 z: l.50 [m]
Area:1.50E-O1 [m2] Direction: x

4.070E-07 [1/hr]
ir: I.OOOE+00

1.GOOE-0l
1.820E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi) [mrem/pCi [Jmrem/yr/

(pCi/m3)]
4.500E-01 6.4C00-08 6.400E-08 O.OOOE"00H- 3



*4 RESKRD-BUILD Dose Program Output, Version 3.22 03/24/04 13:09:41 Fage: 5 **

k Title : Plumbrook Duplicate

- Input File : C:\Program Files\RESRADFazmily\BUILD\Plum Brook Revised H-3.bld

Source: 3
Location:: Room :1 :
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to ai;
Removable fraction:
Time to Remove:

7.50 y: 0.00 Z: 1.501m]
Area:4.50E+01 [m2] Direction: y

4.070E-07 12/hrj

r: 1.000E+00

1.000E-01

1.820E+04 [day)

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[pCi/m2] (mrem/pCi] [mrem/pCi] [mrem/yr/

(pCi/m3)]
4.500E+01 6.400E-06 6.400E-08 0.DOOO+00H-3

Source: 4
Location:: Room : 1 x:

Geometry:: Type: Area

Pathway ::

t- Direct Ingestion Rate:
\_R e a Fraction released to ai

Removable fraction:
Time to Remove:

7.50 y: 5.00 z: 1.50[m]
Area:4.50E+01 [m2] Direction: y

4.070E-07 [1/hr]
r: 1.000E400

1.000E-01
1.820E404 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[pCi/m21 [mrem/pCi] [mrem/pCi] [mrem/yr/

(pCi/m3)1
4.500E+01 6.400E-OE E.400E-08 0.OOOE+00H-3

0K



** RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 13:09:41 Page: 6 is

Title : Plumbroo: Duplicate
Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised H-3.bld

Source: 5
Location:: Room : I x:
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to ai.
Removable fraction:
Time to Remove:

7.50 y: 2.50 z: 0.00°m]
Area:7.50E+01 [m2] Direction: z

4.070E-07 [1/hr]
r: 1.000E400

1.000E-02
1.820E404 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[pCi/mn2] [mrem/pCi] (mrem/pCi] [mrem/yr/

(pCi/M3)]
4.500E+0l 6.400E-08 6.400E-08 0.000E+00H-3

K>

Source: 6
Location:: Room : 1 x: 7.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

Contamination::
Nuclide Concentration Dose C

50 y: 2.50 z: 3.00[m)
Area:7.50E+01 [m2] Direction: z

4.070E-07 11/hr)
1.000E+00
1.000E-01
1.820E+04 [day]

onversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCiJ [mrem/pCi) [mrem/yr/

(pCi/m3)l
4.500E403 6.400E-08 6.400E-0 O.OOE+00H-3

k.-



*4 RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 23:05:42 Page: 7 i

w Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRADFamily\BUILD\Plum Brook Revised H-3.bld
'valuation Time: 0.OOOOOOOOE+00 years..

========e==========tre==wes==n==== ===

Assessment for Time: I
Time =0.00E+00 yr

=== - = === Information

===== Source Information =t=

Source: 2
Location:: Room : I x:
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to ai
Removable fraction:
Time to Remove:

0.00 y: 2.50 z: 1.50 [ml

Area:1.50E+01 [m2] Direction: x

4.070E-07 12/hr)
r: l.OOOE*00

l.OOOE-02
1.820E+04 [day]

�� -. Contamination:: Nuclide Concentration
[pCi/m2]

H-3 4.500E+01

Source: 2
Location:: Room : I x: 15.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

00 y: 2.50 z: 1.50 (mi

Area:l.50E+01 [m2] Direction: x

4.070E-07 [2/hr]
1.OOOE+00
l.OOOE-01
1.820E+04.(day)

Contamination:: Nuclide Concentration
[pCi/m2]

H-3 4.500E+02

C .-:



RESRzAD-BUILD Dose Program Output, Version 3.22 03/24/04 13:0°:42 Page: 8 i
y Title : Flumbrook, Duplicate

Input File : C:\Program Files\RESRADFarnily\BUILD\Plum Brook Revised H-3.bld
Evaluation Time: O.OOOOOOOOE+00 years

Source: 3
Location:: Room : I x: 7.50 y: 0.00 z: 1.50 {m)
Geometry:: Type: Area Area:4.50E+01 [m2] Direction: y
Pathway ::

Direct Ingestion Rate: 4.070E-07 l/hr)
Fraction released to air: l.OOOE+00
Removable fraction: l.OOOE-02
Time to Remove: 1.820E+04 [day)

Contamination:: Nuclide Concentration
[pCi/m2J

H-3 4.500E+01

Source: 4
Location:: Room : I x: 7.
Geometry:: Type: Area I
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:
b- Time to Remove:

50 y: 5.00 z: 1.50 [m]
Area:4.50E+0l [n2J Direction: y

4.070E-07.[1/br]
1.000E+00
l.OOOE-01
2.820E+04 [day)

Contamination:: Nuclide Concentration
[pCi/m2J

H-3 4.500E+0l .

source: 5
Location:: Room : I x: 7.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

Contamination:: Nuclide

50 y: 2.50 z: 0.00 [rr.]
Area:7.50E401 [m2] Direction: z

4.070E-07 1l/hr]
:. OOOE+00
.OOOE-01
1.820E404 [day]

Concentration
[pCi/m2]

H-_. 4.500E+01

0 (: ':



RESRAD-BUILD Dose Frogram Output, Version 3.22 03/24/04 23:09:41 Page: 9 +

, Title : Plumbrook Duplicate

--J Input File : C:\Program Files\RESRAD Family\Bt1ILD\Plum Brook Revised H-3.bld
Evaluation Time: O.OOOOOOOOE+0O years

Source: 6
Location:: Room : I x:
Geometry:: Type: Area
Pathway

Direct Ingestion Rate:
Fraction released to ai
Removable fraction:
Time to Remove:

7.50 y: 2.50 z: 3.00 (m]
Area:7.50E+0l [xm2] Direction: z

4.070E-07 (1/hr]
k: l.000E+00

2.OOOE-0O
1.820E404 [day]

Contamination:: Nuclide Concentration
[pCi/m,2]

H-3 4.500E+01

�� V,.. .:



i* RESRAD-BtJILD Dose Program Output, Version 3.22 03/24/04 13:09:41 Paoe: 10 +

w Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD Family\BU1LD\Flum Brook Revised H-3.bld
Evaluation Time: 0.00000000E400 years

======================ce====w==ee===

=

An= RESRAD-BUILDDose Tables

=== ~- a===
W==== ===t ==e~e ==----== =.= --- === v=- - -==

e=_ t== === === === === me_------==a

Source Contributions to Receptor Doses
=== a= = =----- ===fl= =3==

[mreml

Source Source Source
1 2 3

4.22E-09 4.22E-09 1.27E-08
4.22E-09 4.22E-09 1.27E-08

Source Source Source Total
4 5 6

1.27E-08 2.11E-0B 2.11E-OB 7.60E-08
1.27E-06 2.11E-08 2.1IE-08 7.60E-08

Receptor I
Total

KJF.



'* RESRAD-BUILD Dose Program Output, Version 3.22 03/24/0A 13:0:41 Page: 11 +

, Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRADFamily\BUILD\Plum Brook Revised H-3.bld
Evaluation Time: 0.00000000E+00. years

Pathway Detail of Doses

[mrem]

;ource: 1
Receptor

I
Total

External
O.OOE+OO
O.OOE+00

Deposition
O.00E*O0
O.OOE+00

Immersion
O.OOE+00
0. OOE+00

Inhalation
2.63E-10
2.63E-10

Radon
0.00E+00
0.OE+00

Ingestion
3. 96E-09
3. 96E-09

ource: 2
Receptor

1
Total

External
* 0.00E+00
O.OOE400

Deposition
0.OOE+00
0.00E400

Immersion
0.OOE+00
0.00E+00

Inhalation

2.63E-10
2.63E-10

Radon
O. 00E+00
O.OOE+00

Ingestion
3.96E-09
3. 96E-09

Durce: 3
Receptor

2
Total

II. / tfi :
<. r

surce: 4
Receptor

1
Total

urce: 5
Receptor

1
Total

.rce: 6
Receptor

1
Total

External
D.OOE+00
0.00E+O0

External
O.OOE+00
0.00E+00

External
0.OOE+00
o. OOE+OO

External
0.OOE+00
O.OE+00

Deposition
0. 00E+00
0.00E+00

Deposition
0.OOE+00
0. OOE+00

Deposition
0. OOE+00
O.GOE+00

Deposition
0. 00E+DO
0. 0OE+00

Inmersion
0. OOE+00
0.OOE+00

Immersion
O.OOE+00
0.OOE+00

Immersion
0.00E+00
0.OOE+00

Immersion
0.0QE+00
0.00E+00

Inhalation
7.88E-10
7.88E-10

Inhalation
7.88E-10
7.8SE-1O

Inhalation
1.31E-09
1.31E-09

Inhalation
1.31E-09
1.31E-09

Radon
0.ODOE+00
O.OOE+00

Radon
O.O0E+00
0.00E+00

Radon
0. OOE+00
0.OOE+00

Radon
O.O0E400
0. OE+00

Ingestion
1.19E-08
1. 19E-06

Ingestion
I. 1SE-08
2 .19E-08

Ingestion
I . 98E-0O
1.98E- 0o

Ingestion
1. 98E-08
I . 98E-08



RESRP.D-BUILD Dose Program Output, Version 3.22 03/24/04 13:09:41 Page: 12 2
.Title : Plumbrook: Duplicate

-J Input File : C:\Programn Files\RESRAD Fam.iy\BUILD\Plum Brook Revised H-3.bld
Evaluation Time: 0.O0000000E+00. years

Nuclide Detail of Doses

[mrem]

3ource: I

Nvclide Receptor

I
Total

H-3 4.22E-09 4.22E-09

:ource: 2

Nuclide Receptor
I

Total

-3
H-3 4.22E-09 4.22E-09

U r, 7. 3

Nuclide

-3

Receptor

I
Total

1.27E-08 1.27E-08

Durce: 4

Nuclide Receptor

I
Total

H-3 2.27E-08 1.27E-08



RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 13:09:41 Page: 13 +

K Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum 
Brook Revised H-3.bld

Evaluation Time: 0.OOOODOOOE+00 years

source: 5

Nuclide Receptor
' 1

Total

l-3
H-3 2.11E-08 2.11E-06

ource: 6

Nuclide Receptor
I

Total

-3
H-3 2.11E-08 2.11E-08

��



RESRUD-BUILD Dose Program Output, Version 3.22 03/24/D4 23:09:41 Pace: 14 +

y Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRMD Family\BUILD\Plum Brook Revised H-3.bld

grull Summary

RESRAD-BUILD Dose (Time) Tables

ear =A==f

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time (yr3
0. OOE+O0

1 7.60E-08

Receptor Dose/Yr Averaged Over Exposure Duration
-------e --/- ----

(mrem/yr)

K~J1".-
Evaluation Time [yrJ

0. OOE+ 00

1 7.60E-O8

I



RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 12:45:32 Page: 1 I

Title : Plumbrool; Duplicate

Input File C:\Prograr, Files\RESPR.D Family\BUILD\Plum Brook Revised 15th DCGL.bld

RESRAD-BUILD Table of-Contents

RESKAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ......................... 4

For time - 0.00E+OO yr

Time Specific Parameters .............. 9
Receptor-Source Dose Summary .......... 12

Dose by Pathway Detail ................ 13

Dose by Nuclide Detail ................ 24

Full Summary ............................. 17



RESRA0-BUILD Dose Program Output, Version 3.22 63/24/04 12:45:32 Page: 2

Title : Plumbrook Duplicate

'-.- Input File : C:\Program Files\RESRAD Famrily\EUILD\Plum Brook' Revised 75th DCGL.bld

e=t

ze=

e==

===

e==RESRAD-BUILD Input Parameters

--=----==---=-----===-==

=--- =C CC===-------.......--------- ===

Number of Sources :
Number of Receptors:
Total Time
Fraction Inside

6
1
3.652500E+02 days
2.670000E-01

Receptor Information -------

Receptor Room x

[rml
1 1 7.500

y
[Ml
2.500

z FracTime

[m]
1.000 1.000

Inhalation
[m3/day)

3.36E+01

Ingestion (Dust)
(m2/hr]

O. 00D+00

-c= Receptor-Source Shielding Relationship ---

Receptor Source. Density Thickness Material

Ig/cm3] [cm)

2 1 2.40E+00
1 2 2.4OE+00
2 3 2.40E+00
2 4 2.94 OE+00
2 5 2. 40+O0
1 6 2.40E+00

O.OOE+00
0. OOE+00
O.OOE+00
0.00r400

0.OOE+00

0. OOE+00

Concrete

Concrete

Concrete
Concrete

Concrete
Concrete



RESR'.D-BUILD Dose Program Output, Version 3.22 03/24/04 22:45:32 Page: 3
Title : Plumbrook: Duplicate

a Input File C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 75th DCGL.bld

Building Information

Building Air Exchange Rate: 8.00E-01 1/hr

Height [in]
Area [m2J

Air Exchanges [n3/hr)

0 * * * ** 0* 0* * * * * *4 ** ** * * *.

<Q0Q: I.80E+02
Q10 : 2.80E402HI: 3.000

Area 75.000

Room 1
* LAMBDA: 8.00E-01

*
*

Deposition velocity: 2.70E-06 [m/s] Resuspension Rate: l.40E-05 Ills]

K> ...



RESRP.D-BUILD Dose Program Output, Version 3.22 03/24/04 12:45:32 Page: 4 t

t ITitle : Plumbrook Duplicate

Input File : C:\Program Files\RESRAD-Family\BUILD\Plum Brook Revised 75th DCGL.bld

=-======= Source Information

Source: 1
Location::
Geometry::
Pathway ::

Room : 1

Type: Area

Direct Ingestion R

Fraction released

Removable fraction
Time to Remove:

x: 0.00 y: 2.50 z: 2. 50 [in
Area:1.50E+01 [m2] Direction: x

ate: 4.070E-07 [1/hr]
to air: 7.OOOE-02

1.000E-01
5.270E+04 [day)

Dose Conversion Factor (Library: FGR 13 Morbidity
Contamination::
Nuclide Concentration

Ingestion

[pCi/m2) [mrem/pCi]

Inhalation Submersion

[mrem/pCi] [mrem/yr/

(pCi/m3)]

GD-152
EU-154
EU-152

rS-137
U r .-129

NB-94
CO-60
C-14

0. OOOE+00
4.500E+01
4 .500E+01

4. 500E+01

4 .500E+01
4 .500E+01
4.500E401
4.500E401

1. 610E-04

9.550E-06
6.948OE-06
5. OOOE-05
2.760E-04
7.14OE-06
2. 690E-05
2.090E-06

2.430E-01
2.860E-04
2.210E-04
3.190E-05
1.740E-04
4.140E-04
2.190E-04
2 090E-06

0.000E+00
7. lSOE-03
6. 610E-03
3.190E-03
4 .450E-05
9. O1OE-03
1 .470E-02
2.620E-08



* RESRzD-BUILD Dose Program Output, Version 3.22 03/24/04 12:45:32 P~ae: 5 **
K> Title : Plumbrook Duplicate

~'~ Input File : C:\Program Files\RESRfD-Family\BUILD\Plum Brook Revised 75th DCGL.bld

Source: 2
Location:: Room : 1 x:
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to a
Removable fraction:
Time to Remove:

15.00 y: 2.50 z: 1.50[m]
Area:1.50E+01 [m2J Direction: x

4.070E-07 t1/hr]
zir: 7.OOOE-02

1. O000-0l
5.270E+.4 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestio

[pCi/m2] [mrem/pC

GD-152

EU-154

EU-152

CS-137
1-129

NB-94

,0-60

K> * .- 14

0. OOOE+0O

4 .500E+01
4.500E+01
4. 500E+02

4.500E+01

4.500E+01

- 4.500E+01
* 4.500E+01

2. 610E-04
9.550E-06

6.480E-06
5. 000E-05
2.760E-04

7.14 OE-06

2. 690E-05

2.090E-06

n Inhalation Submersion
i] [mrem/pCi] [mrem/yr/

(pCi/n'.3)]
2.430E-0l 0.000E400
2.860E-04 7.180E-03
2.210E-04 6.610E-03
3.190E-05 3.190E-03
1.740E-04 4.450E-05
4.140E-04 9.0O1E-03
2.19OE-04 1.470E-02
2.090E-06 2.620E-08

7.50 y: P.00 z: 1.50[m]
Area:4.50E+01 [m2] Direction: y

4.070E-07 [1/hr]
.r: 7.OOOE-02

1.000E-01
5.270E+04 Iday)

source: 3
Location:: Room : 1 x:
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to ai
Removable fraction:
Time to Remove:

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[pCi/mr,2J [mrem/pCi] [mrem/pCil (mrerr/yr/

(PCi/m3) I
GD-152 0.000E+00 1.610E-04 2.430E-01 0.OOOE+00

(..



** RESR-AD-BUILD Dose Program Output, version 3.22 03/24/04 12:45:32 Pace: 6 *4
U~ 'Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRPD Family\BUILD\Plum Brook Revised 75th DCGL.bld

EU-154

EU-152

CS-137

1-129

NB-94

CO-60
C-14

4.500-401
4.500E401
4. 500E+01
4. 500E+01
4 .500E+01
4.500E401
4.500E+01

9.550E-06
6.4 BOE-06
5. 0OOE-05
2.760E-04
7.14OE-06
2. 690E-05
2. 090E-06

2.860E-04
2.210E-04
3.190E-05
1.740E-04
4 .140E-04
2.190E-04
2.090E-06

7.180E-03
6. 61OE-03
3.19OE-03
4 .450E-05
9.010E-03
1.47 OE-02
2.620E-08

Source: 4

Location:: Room : 1 x: 7.

Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::
Nuclide Concentration Dose C0

50 y: 5.00 z: 1.50fm]
Area:4.50E+01 lm2] Direction: y

4.070E-07 [l/hr]
7.OOOE-02
l.OOOE-Ol
5.270E+04 [day]

Dnversion Factor (Library: FGR 13 Morbidity

Ingestion
fpCi/m2] [mrem/pCi]

-> r,..
-[< 3D-152

EU-154

EU-152
CS-137

1-129

NB-94
CO-60

C-14

0. OOOE+00
4 .500E+01
4 .500E+0l
4.500E+01

4 .500E+01
4 .500E+0O

4.500E+01

4 .500E+01

1. 610E-04
9. 550E-06
6. 48OE-06
5. OOOE-05
2.760E-04
7.140E-06
2. 690E-05
2. 090E-06

Inhalation Submersion
[mrem/pCi3 [mrem/yr/

(pCi/m3)]
2.430E-01 0.OOOE+00
2.860E-04 7.180E-03
2.210E-04 6.610E-03
3.190E-05 3.190E-03
1.740E-04 4.450E-05
4.240E-04 9.01OE-03
2.190E-04 1.470E-02
2.090E-06 2.620E-06

1 ,.; .
,....I



11 RESRAD-BUILD Dose Program Output, Versicn 3.22 03/24/04 12:45:32 Page: 7 *4
U~ Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\P2um Brook Revised 75th DCGL.bld

Source: 5
Location:: Room : I x:
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to ai
Removable fraction:
Time to Remove:

7.50 y: 2.50 z: 0.00[m]
Area:7.50E+01 [m2] Direction: z

4.070E-07 [2/hr]
r: 7.000E-02

1.OOOE-0l
5.270E+04 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestior
[pCi/m2] [mrem/pCi

GD-152
EU-154
EU-152
CS-137
1-129
NB-94

U' V '- O 6

O.OOOE+00
4.500E+01
4 .500E+0O
4 .500E+01
4 .500E+01
4 .500E+01
4 .500E+01
4.500E+01

1. 610E-04
9.550E-06
6. 480E-D6
5.000E-05
2.760E-04
7.14OE-06
2.690E-05
2.090E-06

Inhalation Submersion
[mrem/pCi) [mrem/yr/

(pCi/m31]
2.430E-01 0.OOOE+00
2.660E-04 7.180E-03
2.210E-04 6.610E-03
3.190E-05 3.190E-03
1.740E-04 4.450E-05,
4.140E-04 9.010E-03
2.190E-04 1.470E-02
2.090E-06 2.620E-08

7.50 y: 2.50 z: 3.0Dlm]
Area:7.50E+01 1m2] Direction: z

4.070E-07 1l/hr)
r: 7.000E-02

l.000E-01

5.270E+04 [day]

,ource: 6
Location:: Room : 1 x:
Geometry:: Tyve: Area
Pathway :

Direct Ingestion Rate:
Fraction released to ai
Removable fraction:
Time to Remove:

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersicn
[pCi/m2] [mrem/pCi] [mrem/pCij (mrem/yr/

(pCi/m3)]
GD-152 O.OO0+00 1.610E-04 2.430E-01 O.OOOE00



** RESRAD-BUILD Dose Program Output, Version 
3.22 03/24/04 12:45:32 Page: 8 *#

l> Title : Plumbrook Duplicate

Input File : C:\Prograrn Files\RESRAD Family\BUILD\Plum 
Brook Revised 75th DCGL.bld

r- -
EU-152

CS-137

1-129
NB-94

CO-60

C-14

4 . 500E+Ol
4 . 500E401

4 . 500E+Ql

4. 500E+01
4.500E+01
4 . 5D0E+01
4 . 500E+01

9.550E-06
6.48OE-06
5. OOOE-05
2.760E-04
7.14 OE-06
2. 690E-05
2.090E-06

2.860E-04

2.210E-04

3.190E-05

1.740E-04

4 .14OE-04
2.190E-04
2.090E-06

7.180E-03
6. 610E-03
3.190E-03
4.450E-05
9. 01OE-03
1.4 70E-02
2. 620E-08

V.. '.



.. RESRAD-BUILD Dose Program Output, Versicn 3.22 03/24/04 12:45:32 Page: 9 +4

U~ Title : Plumbrook: Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 75th DCGL.bld

dr--luation Time: 0.OOOOOOOOE+00 years

m flf =tS

Assessment for Time: I

Time O0.00E+00 yr =tr

=====- Source Information ---

Source: 1

Location:: Room : I x:

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to a

Removable fraction:

Time to Remove:

0.00 y: 2.50 z: I.50 [ml
Area:1.50E401 [m2] Direction: x

4.070E-07 (1/hr]

ir: 7.OOOE-02
1.OOOE-01

5.270E+04 (day)

K-)L . Contamination:: Nuclide Concentration

(pCi/m2]

GD-152 0.000E+00

EU-154 4.500E+01

EU-152 4.500E+01

CS-137 4.500E+01

I-129 4.500E+01

NB-94 4.500E+01

CO-60 4.500E+01
C-14 4.500E+01

Source: 2
Location:: Room : 1 x: 15.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

00 y: 2.50 z: 1.50 [il

krea:1.50E+01 [m2] Direction: :

4.070E-07 [l/hr]
7.000E-02
1.OOOE-01
5.270E+04 [day)

Contamination:: Nuclide Concentration

[pCi/m2]

GD-'52 Q.ODOE+00

EU-154 4.500E401

EU-152 4.500E+01



RESRAD-BUILD Dose Program Output, Version _.22 03/24/04 12:45:32 Page: 10 +

Yj Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 75th DCGL.bld

-I'aluation Time: 0.00000000E+00 years

CS-137
I-229

NB-94

CO-60

C-14

4. 500E+01
4.500E+01

4.500E+0l

4.500E+0l

4.500E+01

Source: 3
Location:: Room : 1 x: 7.50 y: 0.00 z:
Geometry:: Type: Area Area:4.50E*02 1m2]
Pathway ::

Direct Ingestion Rate: 4.070E-07 (l/hr]

.50 [im]

Direction: y

Fraction released to air:
Removable fraction:
Time to Remove:

7.000E-02

l.OOOE-0l
5.270E+04 [day]

Contamination:: Nuclide Concentration

[pCi/m2]

GD-152 0.000E+00
EU-154 4.500E+0l

EU-152 4.500E+01
CS-137 4.500E+01

1-129 4.500E+01

NB-94 4.500E+02

CO-60 4.500E+01

C-14 4.500E+02

source: 4

Location:: Room : I x: 7.

Geometry:: Type: Area
Pathway

Direct Incestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 5.00 z: 1.50 [m]

Area:4.50E+01 [m2] Direction: y

4.070E-07 [l/hr]

7.000E-02

2.000E-01

5.270E+04 [day]

Contamination:: Nuclide Concentration

[pCi /m2J
GD-152 0.000E+00

EU-154 4.500E+01

EU-152 4.500E+01

CS-137 4.500E+01

1-129 4.500E+01

IE-94 4.500E+01

CO-60 4.500E+01

C-14 4.500E+01



- ** RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 22:45:32 Page: 11 **
U Title : Plumbroo1. Duplicate

Input File : C:\Program Files\RESPAD Family\BUILD\Plum Brool Revised 75th DCGL.bld
qlUation Time: 0.OOOOOOOOE+00 years

I.:o

Source: 5
Location:: Room : 2 X:: 7.50 y: 2.50 z:
Geometry:: Type: Area Area:7.50E+01 fm2]
Pathway ::

Direct Ingestion Rate: 4.070E-07 Il/hr]
Fraction released to air: 7.00DE-02
Removable fraction: l.OOOE-01
Time to Remove: 5.27OE+04 [day]

0.00 (m]

Direction: z

Contamination:: Nuclide Concentration

[pCi/m2]
GD-252 O.OOOE+OO

EU-254 9.500E+02
EU-152 4.500E+01
CS-237 4.500E+01
1-229 4.500E+02
NB-94 4.500E+01

CO-60 4.500E+01
C-14 4.500E+01

� � 1"2 e : 6
Location:: Room : 1 x: 7.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 2.50 z: 3.00 [ml
Area:7.50E+0 [m2] Direction: z

4.07OE-07 [1/hr]
7.OQOE-02

l.OOOE-Ol

5.270E+04 [day)

Contamination:: Nuclide Concentration

[pCi/m2]
GD-152 O.OOOE+OO
EU-154 4.500E+01
EU-152 4.500E+01
CS-137 4.500E+01

1-129 4.500E+02

NE-94 - 4.500E+01

CO-60 4.500E*01

C-74 4.500E+02

I



~...

RESRA.D-BUILD Dose Program Output, Version 3.22 03/24/04 12:45:32 Page: 12 *

\-Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 75th DCGL.bld
Evaluation Time: O.00000000E+00. years

RESRAD-BUILDDose Tables

---- ---- ---

Source Contributions to Receptor Doses

(mrem]

Source Source Source
1 2 3

1.39E-04 1.39E-04 1.77E-03
1.39E-04 1.39E-04 1.77E-03

Source
4

1.77E-03
1.77E-03

Source
5

4 .73E-03
4 .73E-03

Source Total
6

2.90E-03 1.25E-02
2.90E-03 1.15E-02

receptor I
Total

..

0%21Q



RESRAD-BUILD Dose Program Output, Versicn 3.22 03/24/04 22:4t:32 Page: 13
Title : Plumb-ook Duplicate
Input File : C:\Program Files\RESRADFamily\BUILD\Plum Brook Revised 75th DCGL.bld
r-vluation Time: O.O0000000E00. years

Pathway Detail of Doses

[mrem]

ource: 1
Receptor

I
Total

vurce: 2
Receptor

I
Total

,urce: 3
Receptor

1
Total

urce: 4
Receptor

I
Total

urce: 5
Receptor

2
Total

External
1.15E-04
1.15E-04

External
1.15E-04
1.15E-04

External
1.70E-03
1.7OE-03

External
1.70E-03
1.70E-03

External
4.61E-03
4.61E-03

Deposition
4.10E-13
4.1OE-13

Deposition
4.1OE-13
4.10E-13

Deposition
1.23E-12
1.23E-22

Deposition
1.23E-12
1.23E-12

Deposition
2.05E-12
2.05E-12

Immersion
2.18E-10
2.18E-10

Immersion
2.IBE-10
2.18E-10

Immersion
6.55E-10
6.55E-10

Immersion
6.55E-10
6.55E-20

Immersion
l.09E-09
1.09E-09

Inhalation
8.96E-08
8.96E-06

Inhalation
8.96E-08
8.96E-06

Inhalation
2.69E-07
2.69E-07

Inhalation
2.69E-07
2.69E-07

Inhalation
4 .48E-0O
4 .48E-07

Radon
O.OOE+00
0. OOE+00

Radon
0. OOE+00
0.OOE+00

Radon
O.OOE400
O.OOE+00

Radon
0.OOE+00
0. OOE+00

Radon
0.OOE+00
0.OOE+00

Ingestion
2.41E-05
2.4lE-05

Ingestion
2.41E-05
2.41E-05

Ingestion
7.22E-05
7.22E-05

Ingestion
7.22E-05
7.22E-05

Ingestion
1.20E-04
1..20E-04

3rce: 6
Receptor

2
Total

External
2.78E-03
2.7SE-03

Deposition
2.05E-22
2.05E-22

Immersion Inhalation
l.09E-09 4.48E-07
2.09E-09 4.48E-07

Radon
O.OOE+00
0. OOE+00

Ingestion
1.20E-04
I .20E-04

i .U-.



RESFJ.D-BUILD Dose Program Output, Version 3.22 03/24/04 12:45:32 Page: 14
: .Title : Plumbrook Duplicate

'-' Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 75th DCGL.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

[mremn

:ource: 1

Nuclide Receptor
1

U-154
EU-154 5.SlE-05

D-152
GD-152 8.46E-20
EU-152 1.21E-05

S-137
CS-137 9.02E-06

-129
1-129 1.62E-05
3-94
NB-94 1.69E-05
)-60

CO-60 2.48E-05
-14

U t '4 .34E-07

wurce: 2

Nuclide Receptor
1

-154
EU-254 5.81E-05
-152
GD-i52 E.46E-20
EU-152 1.21E-05
-137
CS-137 9.02E-06
129
1-129 1.82E-05
-94
NB-94 1.69E-05
-60
-O-60 2.46E-05
i4

:-14 1.34E-07

Total

5.S 1E-05

8.4 6E-20
1.21E-05

9.02E-06

1.82E-05

1.69E-05

2.4SE-05

1.34E-07

Total

5.P2E-05

8.4 6E-20
1.21E-05

9.02E-06

1.62E-05

1. 69E-05

2.48E-05

1.34E-07



RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 12:45:32 Page: 15
Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRAD _Family\BUILD\Plum Brook Revised 75th DCGL.bld
laluation Time: 0.OOOOOOOOE+00 years

;ource: 3

Nuclide Receptor Total
2

:U-154
EU-154 S.46E-04 e.48E-04

;D-252
GD-152 2.54E-19 2.54E-19
EU-252 1.73E-04 1.73E-04

S-237

CS-137 9.57E-05 9.57E-05

-129

1-129 6.09E-05 6.09E-05

B-94

NB-94 2.43E-04 2.43E-04

0-60

co-60 3.48E-04 3.48E-04

-14
C-14 4.06E-07 4.06E-07

nurce: 4

K> KClide Receptor Total

1
)-154
EU-154 6.46E-04 8.4dE-04
)-152
GD-152 2.54E-19 2.54E-19
EU-152 1.73E-04 1.73E-04

3-137
CS-137 9.57E-05 9.57E-05

129
I-129 6.09E-05 6.09E-05

3-94
NB-94 2.43E-04 2.43E-04

)-60
CO-60 3.46E-04 3.48E-04

14

C-14 4.06E-07 4.06E-07



'RESRD-BtI1LD Dose Program Output, Version 3.22 03/24/04 12:45:32 Page: 16
Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 75th DCGL.bld
rJuation Time: O.OOOOOOOOE+00' years

;ource: 5

Nuclide Receptor Total
1

U-154
EU-154 2.30E-03 2.30E-03

;D-252
GD-152 4.23E-19 4.23E-19
EU-252 4.68E-04 4.68E-04

:S-137
CS-137 2.50E-04 2.50E-04

-129
1-129 l.09E-04 1.O9E-04

B-94
NB-94 6.60E-04 6.60E-04

0-60
CO-60 9.41E-04 9.41E-04

-14
C-14 6.80E-07 6.80E-07

e: 6

Nuclide Receptor Total
1

U-1r4
EU-154 1.39E-03 2.39E-03

D-252
GD-152 4.23E-19 4.23E-19
EU-152 2.84E-04 2.84E-04

S-137
CS-137 1.57E-04 1.57E-04

-129
- -129 l.OlE-Q5 l.OlE-Os
E-94
NB-94 3.99E-04 3.99E-04

D-60
CO-60 5.71E-04 5.71E-04

-14
C-24 6.76E-07 6.76E-07

K>



RESRAD-BUILD Dose Program Output, Version 3.22. 03/24/04 12:45:32 Page: 27 ix

K. Title : Plunbrook Duplicate
Input File : C:\Program Files\RESRAD Fmmily\BUILD\Plum Brook Revised 75th DCGL.bld

1 Summary

W=====-===== =========~=u=-===f= =te======*=a=====t

RESRAD-BUILD Dose (Time) Tables

t=t====t====t====t===S~==f=C =nczese======ct==~===

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time fyr]
0.OOE+00

1 l.15E-02

Receptor Dose/Yr Averaged Over Exposure Duration
--- ------- e ~=rD==s;_= -- -- ====S==

(mrem/yr)

Evaluation Time Iyr]
0.OOE+00

l l.15E-02

Kif.



RESRA.D-BUILD Dose Program Output, Version 3.22 03/24/04 12:53:13 Page: 1 I
Title : Plumbrook Duplicate

I Input File C:\Program Files\RBSRAD Family\BUILD\Plum Brook Revised 25th.bld

r~..
Ha "==-== = ==ee= =======e==_e=ee=_=======-

RESRAD-BUILD Table of Contents

n=n=nn=a=e=n==_==nnn=a=necaancnn ==a ana=n=====

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time = O.OOE400 yr
Time Specific Parameters .............. 10
Receptor-Source Dose Summary .......... 16

Dose by Pathway Detail ................ 17

Dose by Nuclide Detail ................ 18

Full Summary ............................. 26



** RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 12:53:23 Page: 2 4
Title : PlJumbrook Duplicate
Input File : C:\Program Files\RESRADFamily\BUILD\Plumn Brook Revised 25th.bld

r.I .. O 8=========ee============we==============

t========e=======werrewese==ee=========

e= =

== RESRAD-BUILD Input Parameters =
= *=

g=======ea========re�-==============

=======t===================wase============

Number of Sources :
Number of Receptors:
Total Time
Fraction Inside

6
1
3.652500E+02 days
2.670000E-02

=-e==-e== Receptor Information -- ====

Receptor Room x
um)

1 1 7.500

y z FracTime Inhalation
iln fIn] [m3/day]
2.500 1.000 1.000 3.36E+01

Ingestion (Dust)
[m2/hr]

O.OOE+00

��
P::,.. .;.

.�Z.

= Receptor-Source Shielding Relationship -

Receptcr Source Density Thickness Material
[g/cm3] [cm]

1 I 2.40E+00
1 2 2.40E+00
1 3 2.40E+00
1 4 2.40E+00
1 5 2.4OE+00
1 6 2.40E+00

0.00E+00
0.OOE+00
0.OOE+00
O.OOE400
O.OOE400
0. OOE+00

Concrete
Concrete
Concrete
Concrete
Concrete
Concrete

K' -



41 RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 12:53:13 Page: 3 +

t; Title : Plumbrook Duplicate
~' Input File : C:\Program Files\RESRAD Farnily\BUILD\Plum Brook Revised 25th.bld

~====== Building Information

Building Air Exchange Rate: 6.OOE-01 1/hr

Height [m]
Area [m2]

Air Exchanges [m3/hr]

44*4*4*444+*444444*4*****.*.4**

4

HI:

Area

3.000

75.000

4 Room 1

* LUMBDA: 8.00E-01

<=QOI: 1.80E+02
QIO : 1.80E+02

*

4 x.*** * 4 *** 4**4*** **4 4** * *

Deposition velocity: 2.70E-06 [m/s] Resuspension Rate: 1.40E-05 [Ils]

.A..



*' RESR&.D-BUILD Dose Program. Output, Version 3.22 03/24/04 22:53:13 iage: 4 '

, Title : Plumbrook Duplicate

Input File C:\Progra,, Files\RESRAD Family\BUTLD\Plum Brook Revised 25th.bld

Source Informaticn

i

Source: 2
Location::
Geometry::

Room : 1

Type: Area

0.00 y: 2.50 z: 1.50[m]

A.rea:2.50E+01 [m2] Direction: x

Pathway ::

Direct Ingestion Rate: 4.070E-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: l.OOOE-01

Time to Remove: 1'.820E+04 [day]

Radon Release Fraction: O.OOOE+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[pCi/m2] [rnrem/pCiI

CM-243

t '''-242
U s.1-241

PU-239
PU-238
NP-237

U-238
V-236
U-235

U-234
U-233
PA-231

TH-232
TH-230
TH-229
TH-22B

AC-227

RA-226
RA-226
PB-210

EU-155
TC-99

SR-90
NI-63

NI-59

Ft-55
r=d-,5

4.500E+01
4. 50oE1oi
4.50OE401
4.500E+01
4.500E+01
0. OOOE+00
4.500E+01
4. 500E+0l
4. 500E+01
4.500E+01
0. OOOE+00
0. OOOE+00
O.OOOE400
O.OOOE-00
O.OOOE-00
O.OOOE+00
O.OOOE+00
O.OOOE+00
0.OOOE+0D
O.OOOE+00
4.500E401
4.500E+01
4.500E+01
4.500E+02
4.500E+01
4.500E*01

2.510E-03
6.850E-05
3.640E-03
3.549E-03
3.200E-03
4.440E-03
2.690E-04
2.690E-04
2.670E-04
2.630E-04
2.890E-04
1.060E-02
2.730E-03
5.480E-04
4.030E-03
8.08OE-04
1 .480E-02
1.44OE-03
1.330E-03
S. 370E-03
1.530E-06

1.46DE-06
1. 530E-04
5.770E-07
2. 100E-07
6.070E-07

Inhalation
[mrrem/pCi]

3.070E-01
8.250E-03
4.440E-01
4.290E-01
3.920E-01
S.400E-01
1.180E-01
1.250E-01
1.230E-01
1.320E-01
1.350E-01
I .280E+00
1 .64OE+00
3.260E-01
2.160E400
3.450E-Ol
6.720E00
5.080E-03
8.600E-03
1.3BOE-02
4.140E-05
8.330E-06
1.310E-03
6.29OE-06
2.700E-06
2.690E-06

Submersion
[mrem/yr/
(pCi/m,3)]

6.68OE-04
2.560E-08
9.57OE-05
4.960E-07
5.710E-07
1.21OE-03
1.600E-04
5.660E-07
9.030E-04
6.930E-07
1.9l0E-06
2.010E-04
1.020E-06
2.04OE-06
1.720E-03
9.41OE-03
2.160E-03
5.590E-03
2.040E-02
1.OSOE-05
2.910E-04
1.900E-07
2.310E-05
0.OOOE+00
O.OOOE+00
o.OOOE+0S



" RESFAD-BUILD Dose Program Output, Version 3.22 03/24/04 
12:53:13 Page: 5 +

YU Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plurn Brook Revised 25th.bld

Source: 2
Location:: Room :1 x:

Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:

Fraction released.to a
Removable fraction:
Time to Remove:

15.00 y: 2.50 z: 1.50[m]

Area:1.50E+01 [m2] Direction: x

4.070E-07 [1/hr]

ir: 7.OOOE-02

1.OOOE-01
1.820E+04 [day]

Radon Release Fraction: O.OOOE+00

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
(pCi1m2] [nrem/pCi]

CM-243
PU-241

AM-2 41
PU-239

L '1 U-238
N iP-237

U-238
U-236

U-235

U-234

U-233
PA-231

TH-232
TH-230

TH-229

TH-22E

AC-227

PA-228

RA-2 26

FE-210
EU-155

TC-S9
SR-90

NI-63

FE-55

4.500E+01
4 .500E+01
4 .500E+01
4.500E+01
4 .500E+01
O.OOOE400
4.500E401
4.500E40+
4.500E401

4.50OE401
O.OOOE400
O.OOOEi00
0.000E+00
O.OOOE400
O.OOOE+00
O.OOE400
O.OOOE400
D.OOOE+00
O.OOOE00
0.OOOE+O0
4.500E+01
4.500E 01
4.500E+01
4.500E+01
4.500E+01
4.500E+02

2. 510E-03
6.850E-05
3. 64OE-03
3.540E-03
3.200E-03
4 .440E-03
2.690E-04
2. 690E-04
2. 670E-04
2.E30E-04
2.890E-04
1. 060E-02
2.730E-03
5.480E-04
4.030E-03
E.080E-04
1.948OE-02
1.440E-03
1.330E-03
5.37OE-03
1.530E-06
1.4 60E-06
1.530E-04
5.7?0E-07
2. 100E-07
6.070E-07

Inhalation
[mrem/pCi]

3.070E-01
8.250E-03
4.440E-01
4 .290E-01
3. 920E-01
5.400E-Ol
1.180E-01
1.250E-02
1.230E-0O
1. 320E-Oi
1. 350E-02

1 .280E+00
1. 640E+00
3.260E-01
2.160E+00
3.450E-Ol
6.720E+00
5.060E-03
e.600E-03
1 .380E-02
4 .14OE-05
E.330E-06
1.310E-03
6.290E-06
2.700E-06
2.690E-06

Submersion
[mrem/yr/
(pCi/m3)]

6. 880E-04
2.560E-08
9.570E-05
4.960E-07
5.710E-07
1.210E-03
1.600E-04

5.860E-07
9.030E-04
E.930E-07
1.910E-06
2.010E-04
1.020E-06
2.040E-06
1.720E-03
9.410E-03
2.160E-03
5.590E-03
1.040E-02
1.050E-05
2.910E-04
2.900E-07
2.310E-05
0.OOOE+00
0.OOOE+00
O.OOOE+00

If>::



RESRA.D-BUILD Dose Proaram Output, Versiop, 3.22 03/24/04 12:53:13 Page: 6

K Title : Flumbrook Dunlicate

Input File : C:\Procram Files\RESRADFamily\BUILD\Plum Brook 
Revised 25th.bld

Source: 3

Location:: Rcom : 1 x: 7.

Geometry:: Type: Area

Pathway ::

Direct Inaestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 0.00 z: 1.50[m]

Area:4,50E401 [m2] Direction: y

4.070E-07 [1/hr]

7.000E-02

l.OOOE-0l
1.820E+04 [day)

Radon Release Fraction: 0.OOOE+00

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[lCi/m2] [mrem./pCi]

CM-243
PU-241
AM-241

PU-239

UP-238
U-238
U-236
U-235

U-234
U-233

PA-231

TH-232
TH-230
TH-229

TH-228
AC-227
RA-226
RA-226
PB-210
EU-1 55

TC-99

SR-SO
N1-63
N1-59

FE-55

4 .500E+01
4.500E+01
4.5OOE+01

4.500E+01
4 .500E+01
0. OOOE+00

4. 500E+01

4.500E401
4.500E401
4. 500E+01
0.OOOE+OO

0. OOOE+00

0. OOOE-B0O
0.ODE400

O.OOEE400

O.OOOE+00

0.OOOE400

O.OOOE+00

O.OOOE400
0.00DE400
4 .500E-O1
4.'OOE401

4.SOOE+01
4.500-+01

4.500E+Ol

4.500E+01

2.510E-03
6.850E-05
3.64 OE-03
3.54OE-03
3.200E-03
4 .440E-03
2.690E-04
2.690E-04
2. 670E-04
2. 830E-04
2. 890E-04
1. 060E-02
2.730E-03

5. 480E-04
4.030E-03
8. 08OE-04
1. 480E-02
1.440E-03
1.330E-03
5.370E-03
I .530E-06
1.4 60E-06
1. 530E-04
5.77OE-07
2. 100E-07
6.07OE-07

Inhalation Submersion

[mrem/pCi] [mrem/yr/
(pCi/m3)]

3.070E-01 1}6.880E-04
8.250E-03 2.560E-08

4.440E-01 9.570E-05
4.290E-01 4.960E-07
3.920E-01 5.710E-07
5.400E-01 1.210E-03
1.180E-01 1.600E-04

1.250E-01 5.860E-07
'.230E-01 9.030E-04
1.320E-01 8.930E-07

1.350E-01 l.910E-06
1.280E+00 2.010E-04

1.640E+00 1.020E-06
3.260E-01 2.040E-06

2.160E+00 1.720E-03
3.450E-01 9.410E-03
6.720E+00 2.160E-03
5.080E-03 5.590E-03
8.600E-03 1.04OE-02

1.380E-02 1.050E-05

4.140E-05 2.910E-04
8.330E-06 l.900E-07

1.310E-03 2.310E-05
6.290E-06 0.OOOE+0O
2.700E-06 0.OOOE+00

2.690E-06 O.OOOE+00



** RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 12:53:13 Pace: 7 +

U Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook 
Revised 25th.bld

Source: 4

Location:: Room : 1 x: 7.50 y: 5.00 z: 1.50[m]

Geometry:: Type: I.rea Area:4.50E+01 [m2] Direct

Pathway ::

Direct Ingestion Rate: 4.070E-07 [1/hr]

ion: y

.Fraction released to air:

Removable fraction:
Time to Remove:

7. 0DOE-02

l.OOOE-01
1.820E404 [day]

Radon Release Fraction: O.OOOE+00

Contamination::
Noclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[pCi/m2] [mrem/pCi]

CM-243
PD-241
AM-24l

PU-239

t nU-238
K>, ' .P-237

U-238
U-236
U-235
U-234
U-233
PA-231
Th-232
TF-230
TH-229
TF.-228
AC-22-7
RA-228
RA.-226
PB-210

EU-155

TC-99

SR-90

NI-63

NI-59

FE-55

4 .500E+01
4 .500E+01
4 .500E+01
4 .500E+0l
4. 500E+01
0. OOOE+00
4 .500E+01
4 .500E+01
4.500E+0l

4 .500E+01
0.OOOE+00
0. OOOE+00
0. OOOE+00
0. OOOE+00
O. OOOE+00
O.OOOE+00
O.QOOE+00
0. OOOE+00

0. OOOE+00
0.OOOE+00

4. 500E+01

4. 500E+02

4 .500E+01
4.500E+01

4.500E+Ol
4.500E+01

2.510E-03
6.850E-05
3.64 OE-03
3.54OE-03
3.200E-03
4.44 OE-03
2. 690E-04
2.690E-04
2. 67OE-04
2. 830E-04
2.890E-04
1. 060E-02
2.730E-03
5.48OE-04
4-030E-03

E.080E-04
1.480E-02
1.440OE-03
1.330E-03
5.370E-03
1.530E-06
1.460E-06
1. 530E-04
5.77oE-07
2.300E-07
6.070E-07

Inhalation Submersion
[mrem/pCi] [mrem/yr/

(pCi/m3)]
3.070E-01 6.880E-04

8.250E-03 2.560E-08
4.440E-0l 9.570E-05
4.290E-01 4.960E-07

3.920E-01 5.710E-07
5.400E-0l 1.210E-03
1.180E-01 l.600E-04

1.250_-0l 5.860E-07
1.230E-01 9.030E-04
1.320E-0l 8.930E-07
1.350E-0l 1.99l0E-06

1.280E+00 2.010E-04
1.640E+00 1.020E-06
3.260E-01 2.040E-06
2.160E+00 1.720E-03

3.450E-01 9.410E-03
6.720E400 2.160E-03

5.080E-03 5.590E-03
8.600E-03 1.040E-02

1.380E-02 1.050E-05
4.140E-05 2.910E-04

8.330E-06 1.900E-07
1.310E-03 2.310E-05
6.290E-06 0.000E+00
2.700E-06 O.OOOE400

2.690E-06 0.OOOE+00

'
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y. Title : Plumbrool: Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 
25th.bld

Source: 5
Location:: Room : 1 x: 7.50 y: 2.50 z:

Geometry:: Type: Area Prea:7.50E+01 [m23

Pathway ::
Direct Ingestion Rate: 4.070E-07 (l/hr]

0. 00 [m]

Direction: z

Fraction released to air:

Removable fraction:
Time to Remove:

.7.OOOE-02
l.OOOE-01

1.820E404 [day]

Radon Release Fraction: O.OOOE+00

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion
[pCi/m2] [mrem/pCi]

CM-243
PU-241

AM-241

PU-239

I t-U-238
P>--237

U-23E

U-236

U-235

U-234
U-233

PA-231

TH-232

TH-230
TH-229

TH-228

A.C-227

RA-228

RA-226

PB-210

EU-155

TC-S9
SR-90

NI-63

NI-59
FE-5s

4.500E+01

4 .500E+01
4. 500E+0l

4. 500E+01

4. 500E+01

0. OOOE+00

4. 500E+01
4. 500E+0l

4 . 500E+01
4. 500E+01

0. OOOE+00

0. OOOE+00

0. OOOE+00

O.OOOE+00
0.OOOE+00

0.000E+00

0.OOOE+00

0. OOOE+00

0.OOOE+00

O.OOOE+00

A .500E+01
4 .500E+01

4 .500E+01

4 .500E+0l
4 .500E+0l
4.500E401

2.51OE-03
6. 850E-05
3.64 OE-03
3.54 OE-03
3.200E-03
4.440E-03
2. 690E-04
2. 690E-04
2. 670E-04
2.S30E-04
2.890E,-04
1.060E-02
2.730E-03
5.4 EOE-04
4 .030E-03
8. OSOE-04
1.4 80E-02
1.440E-03
1.330E-03
5.370E-03
1.530E-06

. 4 60E-06
1. 530E-04
5.770E-07
2. 100E-07
6.070E-07

Inhalation
[mrem/pCi)

3.070E-01
8.250E-03
4. 44OE-01
4.290E-01
3. 920E-01
5.400E-01
1.180E-01
1.250E-01
1.230E-0l
1.320E-01
1.350E-01
.1.260E+00
1. 640E+00
3.260E-01
2.160E+00
3.450E-01
6.720E+00
5.0B0E-03
8..600E-03
1.380E-02
4.140E-05
6.330E-06
1.310E-03
6.290E-06
2.700E-06
2.690E-06

Submersion

[mrem/yr/
(pCi/m3)]

6.880E-04

2.560E-08

9.570E-05

4.960E-07
5.710E-07

1.210E-03
1.600E-04

5.860E-07

9.030E-04
8.930E-07

1.910E-06

2.01OE-04
1.020E-06

2.04OE-06
1.720E-03

9.41QE-03

2.160E-03

5:590E-03
1.04OE-02

1.050E-05

2.910E-04

1.900E-07

2.31OE-O;
O.OOOE+00

O.OOOE+00

0.OOOE+00
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I Title : Flumbrook Duolicate

Input File : C:\Pxogram Files\RESRAD Family\BU1LD\Plum Brook 
Revised 25th.bld

Source: 6

!I

Locaticn:: Room : 1 x:

Geometry:: Type: Area

Patfiway ::

7.50 y: 2.50 z: 3.00[m)

Area:7.50E+01 [m2] Direction: z

Direct Ingestion Rate: 4.070E-07 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 1.820E+04 [day)

Radon Release Fraction: 0.000E400

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalatio:

[pCi/m2] [mrem/pCi] (mrem/pCi

CM-243
PU-241

AM-241

PU-239
' U-23e

G - P-237
>U-238
U-236

U-235

1U-234
U-233
FA-231
TH-232
TH-230
TH-229

TH-228

AC-227
RA-228

RAP-226

PB-210

EU-155

TC-99
SR-90

I I-63

NI -59

FE-55

4 .500E+01

4.500E401
4.500E+01

4 .500E+01

4.500E+0l

O.OOOE400

4.500E+01
4.500E401

,4.500E+01

4.500E+01

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00
O.OOOE+00

O.OOOE+00

0.OOOEE00
O.OOOE+00
0.OOQE+00

O.OOOE+00

A.500E+01

4 500E+01
4.500E+01
4.500E+01
4.500E+01

4.500E+01

2.510E-03
6.850E-05
3.64 OE-03
3.54 OE-03
3.200E-03
4 .44OE-03
2. 69OE-04
2. 690E-04
2. 670E-04
2. 830E-04
2. B9OE-04
1.060E-02
2.730E-03
5. 480E-04
4. 030E-03
8. 080E-04
1. 480E-02
1.44 OE-03
1. 330E-03
5. 370E-03
1.530E-06
1.4 60E-06
1.530E-04
5. 770E-07
2. 100E-07
6. 070E-07

3.070E-01
6.250E-03
4.44 OE-01
4.290E-01
3. 920E-01
5.400E-01
1. 180E-01
1.250E-01
1.230E-01
1.320E-01
I .350E-01
1.280E+00
1.64QE+00
3.260E-01
2.160E+00
3.450E-01
6.720E+00
5.080E-03
8.600E-03
1 .36OE-02
4.14 OE-05
e. 330E-06
1. 310E-03
6.290E-06
2.700E-06
2.690E-06

n Submersion
(mrem/yr/
(pCi/m3)]

6. 8BOE-04
2.560E-08
9.570E-05
4.960E-07
5.71OE-07
1.210E-03
1.600E-04
5.6 60E-07
9.030E-04
8.930E-07
1.5910E-06
2.01OE-04
1.020E-06
2.04OE-06
1.720E-03
9.940E-03
2.160E-03
5.590E-03
1. 040E-02
1.050E-05
2.910E-04
1.900E-07
2.310E-05
0.OOOE+00
0.OOOE+0O
0.OOOE+00
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> Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD Family\BUILD\Flum Brook Revised 25th.bld
-3t-luation Time: 0.00000000E+00 years

Assessment for Time: 2
Time =O.OOE*00 yr

e=t===== Source Information =-==

Source: 1
Location:: Room : I x:
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to ai
Removable fraction:
Time to Remove:

0.00 y: 2.50 z: 1.50' [m]
Area:1.50E+O1 [m2] Direction: x

4.070E-07 [1/hr] I
r: 7.OOOE-02

1.OOOE-0l
1.820E+04 [day]

KA '- I;' Contamination:: Nuclide Concentration

[pCi/m.21
CM-243 4.500E+0O

PU-241 4.500E+01
AM-241 4.500E+01
PU-239 4.500E+01
PU-238 4.500E+01
NP-237 0.OOOE+00
U-238 4.500E+01
U-236 4.500E+01

U-235 4.50OE-01
U-234 4.500E+01

U-233 0.000E00

P.;-231 O.OOOE+00
TH-232 0.OOOE+00
TH-230 O.OOOE+00
TH-229 O.OOOE+00
TP-228 O.OOOE400
AC-227 O.OOOE400

RA-22E 0.OOOE+00
R2-226 O.OOOE+00

PB-210 O.OOOE+00

EU-155 4.500E+0l
TC-99 4.500E+0O
SR-9C 4.500E+0l

N,-63 4.500E+0O

NI-59 4.500E401
FE-55 4.500E401l
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Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD Family;BUILD\Plum Brook Revised 25th.bld

Mvaluation Time: O.OOOOOOE00 +00 years

Source: 2
Location:: Room : I x: 15.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

00 y: 2.50 z: 1.50 [mi]
Area:1.50E+01 [m2] Direction: x

4.070E-07 (l/hr]
7.000E-02
l.OOOE-01
1.820E+04 [day]

Contamination::

��

Nuclide Concentration
[pCi/m2]

CM-243 4.500E+01
PU-241 4.500E+01
AM-242 4.500E+01
PU-239 4.500E+01
PU-238 4.500E+01
NP-237 O.OOOE+00
U-23B 4.500E+02
U-236 4.500E+01
U-235 4.500E+01
U-234 4.500E+01
U-233 O.OOOE+00
PA-231 O.OOOE+00
TH-232 O.OOOE+00
TH-230 O.OOOE+00
TH-229 O.OOOE+00
TH-228 O.OOOE+00
AC-227 0.OOOE+00
RA-228 O.OOOE+00
RA-226 O.OOOE+00
PB-210 O.OOOE+00
EU-155 4.500E+01
TC-99 4.500E+01
SR-90 4.500E+01
NI-63 4.500E+01
NI-59 4.500E+01
FE-55 4.500E-01
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t, Title : Plumbrook Duplicate

\__J Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 25th.bld

rvaluation Time: 0.00000000E+00 years

1 .w'--'11
. -,&. b..4

Source: 3
Location:: Room : I x: 7.
Geometry:: Type: Area

Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 0.00 z: 1.50 [m)

Area:4.50E+01 [m2] Direction: y

4.070E-07 [l/hr]
7.000E-02
1.OODE-02
1.820E+04 [day]

Contamination::

Kj~

Nuclide Concentration

[pCi//m2]

CM-243 4.500E+01

PU-241 4.500E+01

AN-241 4.500E+01

PU-239 4.500E+01

PU-238 4.500E+01

NP-237 O.OOOE+00

U-238 4.500E+01

U-236 4.500E+01

V-235 4.500E+01

U-234 4.500E+01

U-233 O.OOOE+00

PA-231 O.OOOE+00

TH-232 O.OOOE+00

TH-230 O.OOOE+00

TH-229 O.OOOE+00

TH-228 O.OOOE+00

AC-227 O.OOOE+00

RA-228 O.OOOE+00

RA-226 O.OOOE+00

PB-210 0.OOOE+00

EU-155 4.500E+01

TC-99 4.500E+02

SR-90 4.500E+01

NI-63 4.500E+01

NI-59 4.500E+02

FE-55 4.500E+01
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t v Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRADFamily\BUILD\Plum Brook 
Revised 25th.bld

r^aluation Time: 0.00000000E+00. years

rf -

Source: 4

Location:: Room : I x:

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to aE

Removable fraction:

Time to Remove:

7.50 y: 5.00 z: 1.50 [m]

Atrea:4.50E+01 [m2] Direction: y

4.070E-07 [1/hr]
ir: 7.OOOE-02

1.000E-01
1.820E+04 [day]

Contamination::

K~ rL-

Nuclide Concentration

[pCi/m2]

CM-243 4.500E+01

PU-241 4.500E+01

AM-241 4.500E+01

PU-239 4.500E+01

PU-238 4.500E+01

NP-237 O.OOOE+00

U-238 4.500E+01

U-236 4.500E+01

U-235 4.500E+01

U-234 4.500E+01

U-233 O.000E+0O

PA-231 0.000E+00

TH-232 0.000E400

TH-230 0.OOOE+00

TH-229 O.000E+00

TH-228 O.OOOE+00

AC-227 0.000E+00

PU.-228 O.OOOE+00

P.A-226 0.000E+00

PB-210 O.OOOE+00

EU-155 4.500E+01

TC-99 4.500E+01

SR-90 4.500E+01

NI-63 4.500E+01

NI-59 4.500E+01

FE-55 4.500E+01

P.

K>
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Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 25th.bld
vvaluation Time: 0.00000000E+00. years

U ;>

Source: 5
Location:: Room : 1 x: 7.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 2.50 z: 0.00 Iml
Area:7.50E+01 [m2] Direction: z

4.07OE-07 [1/br)
7.000E-02
1.000E-01
2.620E+04 [day]

Contamination::

�� :.

Nuclide Concentration
[pCi/m2]

CMi-243 4.500E+0O
PU-241 4.500E+0l
AM-241 4.500E+01
PU-239 4.500E+01
PU-238 4.500E+01
NP-237 O.OOOE+00
U-238 4.500E+01
U-236 4.500E+0l
U-235 4.500E+0l
U-234 4.500E+01
U-233 O.OOOE+00
PA-231 0.OOOE+00
TH-232 O.OOOE+00
TH-230 O.OOOE+00
TH-229 O.OOOE+00
TH-228 O.OOOE+00
AC-227 O.OOOE+00
RA-228 O.OOOE+00
RA-226 0.OOOE+00
PB-210 O.OOOE+00
EU-155 4.500E+01
TC-99 4.500E+01
SR-90 4.500E+0l
NI-63 4.500E+01
NI-59 4.500E+01
FE-55 4.500E+01

og
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Title : Plumbrool: Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 25th.bld
Evaluation Time: 0.ooooooooEo00 years

Fzli-x2-1

Source: 6
Location:: Roor, : I x: 7.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

50 y: 2.50 z: 3.00 [Im]
Area:7.50E+01 tm2] Direction: z

4.070E-07 [1/hr]
7.000E-02

1.OOOE-O1
1.820E+04 [day)

Contamination::

KA�

Nuclide Concentration

[pCi/m23
CM-243 4.500E+01
PU-241 4.500E+01
AM-241 4.500E+01
PU-239 4.500E+01
PU-238 4.500E+02
NP-237 O.OOOE+00
U-238 4.500E+01
U-236 4.500E+01
U-235 4.500E+0O
U-234 4.500E+01
U-233 0.000E+00
PA-231 0.000E+00
TH-232 O.OOOE+00
TH-230 O.OOOE+00
TH-229 0.000E+00
TF:-228 O.0DOE+00

AC-227 0.000E400
RA-228 O.OOOE+00
RA-226 0.OOOE+00

PB-210 0.0005E00
EU-155 4.500E+01

TC-99 4.500E+01
SR-90 4.500E+01
NI-63 4.500E+01

N2-59 4.500E+01

F_-55 4.500E+01
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i Title : PlumbrooY Duplicate
Input File : C:\Progran Files\RESRAD Family\BUILD\Plum Brook Revised 25th.bld
Evaluation Time: O.OOOOOOOOE+00 years

B...T

==r====e==e=== ===~== =t====== -=s========

. === ~RESRP.D-BUILDDose Tables =

--- --- = ----- _= == ----------- ---------- =e

Source Contributions to Receptor Doses
e==tr===e==e----"=---=re==e

(mrem]

Source Source Source Source Source Source
1 2 3 4 5 6

1.31E-03 1.31E-03 4.OOE-03 4.OOE-03 6.74E-03 6.66E-1
2.31E-03 1.31E-03 4.00E-03 4.00E-03 6.74E-03 6.66E-1

'Total

03 2.40E-02
03 2.40E-02

receptor I
'Ital

I
�i! : .1�1� V., �- ::
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U Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRADFamily\BVILD\Plum Brook Revised 25th.bld
r<.luation Time: 0.00000000E+00. years

Pathway Detail of Doses

lmrem)

ource: 1
Receptor

1
Total

Durce: 2
Receptor

1
Total

)urce: 3
Receptor

.I

Total

External
4.80E-06
4.eOE-06

External
4.80E-06
4.60E-06

External
7.02E-05
7.02E-05

External
7.02E-05
7.02E-05

External
1.91E-04
1.91E-04

External
l.15E-04
1.15E-04

Depositio:
4. 93E-24
4 .93E-14

Depositioz
4.93E-14
4.93E-14

Deposition
1.48E-13
l.4BE-13

Deposition
1.48E-13
1. 48E-13

Deposition
2.47E-13
2.47E-13

Deposition
2.47 E-13
2.47E-13

n Immersion
3.43E-ll
3.43E-l1

n Immersion
3.43E-21
3.43E-11

Iimmersion
1.03E-10
1.03E-10

Inmersion
1.03E-10
1.03E-10

Immersion
I .72E-10
1 .72E-10

Immersion
1 .72E-10
1 .72E-10

Inhalatioi
4 .O8E-04
4 .OBE-04

Inhalatior
4 .08E-04
4.OBE-04

Inhalation
1.23E-03
1 .23E-03

Inhalation
1.23E-03
I .23E-03

Inhalation
2.04E-03
2.04E-03

Inhalation
2.04E-03
2.04E-03

n Radon
1.03E-20
1.03E-20

I Radon
1.03E-20
1.03E-20

Radon
3.OBE-20
3.0BE-20

Radon

3.08E-20
3.O0E-20

Radon

5.14E-20
5.14 E-20

Radon
5.14E-20
5.14E-20

Ingestion
S.OlE-04
9.01E-04

Ingestion
9.01E-04
9. OIE-04

Ingestion
2.70E-03
2.70E-03

Ingestion
2.70E-03
2.70E-03

Ingestion
4.51E-03
4.51E-03

Ingestion
4.51E-03
4.51E-03

*urce: 4
Receptor

1
Total

urce: 5
Receptor

1
Total

urce: 6
Receptor

I
Total
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'Title : Plumbrcok Duolicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum 
Brook: Revised 25th.bld

evaluation Time: 0.00000000E+00' years

Nuclide Detail of Doses
. ~=================e===

[mrem)

ource: 1

Nuclide Receptor Total

I

M-243
CM-243 2.19E-04 2.19E-04

PU-239 4.42E-09 4.42E-09

U-235 2.02E-19 2.02E-19

PA-231 2.30E-23 2.30E-23

AC-227 3.57E-25 3.57E-25

3-241
PU-241 5.84E-06 5.84E-06

AM-241 2.52E-07 2.52E-07

NP-237 3.34E-14 3.34E-24

U-233 4.21E-21 4.21E-21

TH-229 1.21E-24 1.21E-24

1-241
AM-241 3.19E-04 3.19E-04

37 6.32E-11 6.32E-21

.3 1.06E-17 1.06E-17

TH-229 3.81E-21 3.81E-21

-239
PU-239 3.10E-04 3.10E-04

U-235 2.12E-14 2.12E-14

PA-231 3.21E-18 3.21E-1S

AC-227 6.22E-20 6.22E-20

-238
PU-238 2.SOE-04 2.80E-04

U-234 6.22E-21 6.22E-1l

rH-230 4.20E-16 4.20E-16

R-k-226 4.76E-20 4.76E-20

PB-220 9.75E-22 9.75E-22

238
3-238 4.07E-05 4.07E-05

3-234 6.24E-12 6.29E-l1

rH-230 4.21E-16 4.21E-16

RA-226 4.17E-20 4.77E-20

?B-210 9.76E-22 9.76L-22

236
)-236 4.17E-05 4.17E-05

'H-232 1.22E-14 1.22E-14

'H-226 l.09E-17 1.09E-17

kA-226 9.83E-1F 9.3E-17

9.31E-05 4.31E-05

'A.-231 9.79E-05 9.79E-09

.C-227 2.52E-10 2.52E-10



R RSRAD-BUILD Dose Program Output, Version 3.22 03/24/04 12:53:13 Page: 19 +

Q/ Title : Plumbrook Duplicate

Input File : C:\Program Piles\RESRAD Fanily\BUILD\Plum 
Brook Revised 25th.bld

E .luation Time: O.00000000E+00 years

)-234
U-234 4.40E-05 4.40E-05

TH-230 4,46E-10 4.46E-10

Rk-226 6.73E-14 6.73E-14

PB-210 1.72E-15 1.72_-15

VU-155
EU-155 8.15E-07 8.15E-07

C-99
TC-99 9.55E-O8 9.55E-OE

R-90
SR-90 9.94E-06 9.94E-06

T-63

NI-63 3.78E-08 3.78E-08

I-59
NI-59 1.39E-0S 1.39E-08

FE-55 3.46E-08 3.46E-08

,urce: 2

Nuclide Receptor Total

I

CM-243 2.39E-04 2.19E-04

PV-239 4.42E-09 4.42E-09

U-235 2.02E-19 2.02E-19

PA-231 2.30E-23 2.30E-23

AC-227 3.57E-25 3.57E-25

-241

PU-241 5.84E-06 5.84E-06

AM-241 2.52E-07 2.52E-07

NP-237 3.34E-14 3.34E-14

U-233 4.21E-21 4.21E-21

TH-229 1.21E-24 1.21E-24

-241
kM-241 3.19E-04 3.19E-04

SP-237 6.32E-11 6.32E-11

i-233 1.06E-17 1.06E-17

rH-229 3.QlE-21 3.81E-21

-239

?U-239 3.10E-04 3.10E-04

3-235 2.12E-14 2.12E-14

?A-232 3.21E-IE 3.21E-1E

kC-227 6.22E-20 6.22E-20

-238

'U-235 2.60E-04 2.EOE-04

: .22E-1 6.22E-]1

,i 4.20E-16 4.20E-16

- t.-226 4.76E-20 4.76E-20

,B-210 9.75E-22 5.75E-22



I

RESR;.D-BUILD Dose Program Output, Version 3.22 03/24/04 12:53:23 Page: 20
t Title : Plumbrook: Duplicate

Input File : C:\Proaram Files\RESRA.D Family\BUILD\Plum Brook Revised 25th.bld
Evaluation Time: 0.OOSOOOOOE+00. years

0-238

U-236 4.07E-05 4.07E-05
U-234 6.24E-11 6.24E-11

.TH-230 4.21E-16 4.21E-16
RA-226 4.77E-20 4.77E-20
PB-210 9.76E-22 9.76E-22

3-236

U-236 4.17E-05 4.17E-05
TH-232 1.22E-24 1.22E-14
TH-228 1.09E-17 1.09E-17
RA-228 9.83E-17 9.S3E-17

-235

U-235 4.31E-05 4.31E-05
PA-231 9.79E-09 9.79E-09
AC-227 2.52E-10 2.52E-10
-234

U-234 4.40E-05 4.40E-05
TH-230 4.46E-20 4.46E-10
RA-226 6.73E-24 6.73E-14
PB-210 1.72E-15 1.72E-15
)-255

EU-155 E.15E-07 S.15E-07
:-99

r " , y 9.55E-08 9.55E-08

R-P90 9.94E-06 9.94E-06
-63

NI-63 3.78E-06 3.78E-08
-59

NI-59 1.39E-08 1.39E-06
-55
FE-55 3.46E-08 3.46E-08

urce: 3

Nuclide Receptor Total

1
-243

,M-243 6.73E-04 6.73E-04
'U-239 2.33E-08 1.33E-06
3-235 7.09E-19 7.09E-19
'A-231 6.92E-23 6.92E-23
*C-227 2.OEE-24 1.OSE-24
'241

U-241 3.75E-05 1.75E-05

.M-241 7.60E-07 7.60E-O'
P-237 1.03E-13 1.03E-13

1. 26E-20 1.26E-20
-3.71E-24 3.71E-29

242



RESRAD-BUILD DGose Pxog-am Output, Version 3.22 03/24/04 12:53:13 Page: 21
Title : Plumbrool: Duplicate

. Input File : C:\Program Files\RESRADFamily\BUILD\Plum Brook Revised 25th.bld
Evaluation Time: 0.00000000E+00 years

AM-241 9.63E-04 9.63E-04

NP-237 l.94E-10 1.94E-10
U-233 3.1BE-17 3.16E-17
TH-229 1.17E-20 1.17E-20

)-239

PU-239 9.30E-04 9.30E-04
U-235 7.44E-24 7.44E-14
PA-232 9.66E-18 9.66E-18

AC-227 1.6BE-29 1.8EE-19
3-238

PU-238 6.90E-04 8.40E-04
U-234 l.E7E-10 1.87E-10

TH-230 1.26E-15 1.26E-15
RA-226 2.38E-19 2.38E-19
PB-210 2.93E-21 2.93E-21
*238
U-238 1.26E-04 2.26E-04
U-234 l.67E-10 1.87E-10
TH-230 1.26E-15 1.26E-15

RA-226 2.39E-19 2.39E-19-

PB-210 2.93E-22 2.93E-21

236

U-236 1.25E-04 2.25E-04

;F.32 3.67E-14 3.67E-14
6 4 ;: .66E-17 9.68E-17

RA-226 4.08E-16 4.0OE-16

235
U-235 1.51E-04 l.SlE-04
PA-231 2.94E-08 2.94E-06
AC-227 7.62E-10 7.62E-10

234

U-234 1.32E-04 1.32E-04

rH-230 1.34E-09 1.34E-09
RA-226 3.37E-23 3.37E-13
PE-210 5.16E-15 5.26E-15

-155

_.U-155 9.83E-O0 9.83E-06

-99
rC-95 2.S6E-07 2.96E-07

-90
,R-90 3.05E-05 3.05E-05

-63

UI-63 1.13E-07 1.13E-Q7
-59

lI-59 4.17E-08 4.17E-08

.55
'E-55 l.04E-07 1.04E-07



+ RESP.AD-BUILD Dose Program Output, Version 3.22 
03/24/04 12:53:23 Page: 22 +

U Title : Plurbrook Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum 
Brook Revised 25th.bld

vcluation Time: 0.OOOOOOOOE+0D years

ource: 4

1Nuclide Receptor Total

1
'!-243

CM-243 6.73E-04 6.73E-04

PU-239 1.33E-0 1.33E-08

U-235 7.09E-19 7.09E-19

PA-231 6.92E-23 6.92E-23

AC-227 1.08E-24 l.OBE-24

J-241
PU-241 1.75E-05 1.75E-05

AP-241 7.60E-07 7.60E-07

NP-237 1.03E-13 2.03E-13

U-233 1.26E-20 2.26E-20

TH-229 3.71E-24 3.71E-24

1-241
AM-241 9.63E-04 9.63E-04

NP-23'7 1.94E-10 1.94E-10

U-233 3.18E-17 3.1SE-17

TH-229 1.17E-20 1.17E-20

i-239
PU-239 9.30E-04 9.30E-04

U 1 5 7.44E-14 7.44E-14

.. .31 9.66E-18 9.66E-18

AC-227 1.88E-19 1.S8E-19

-238
PU-238 8.40E.-04 8.40E-04

U-234 2.67E-10 l.67E-10

TH-230 1.26E-15 1.26E-15

RA-226 2.38E-39 2.38E-19

PB-210 2.93E-21 2.93E-22

238
v-238 1.26E-04 1.26E-04

U-234 1.67E-10 1.67E-10

TH-230 1.26E-15 1.26E-15

RA-226 2.39E-19 2.39E-19

PB-210 2.93E-21 2.93E-21

236
D-236 1.25E-04 1.25E-04

rH-232 3.67E-14 3.67E-24

ri-228 4.6EE-17 4.68E-17

-A-22S 4.QBE-16 4.OSE-16

235
J-235 1.51E-04 1.51E-04

?A.-231 2.94E-0O 2.94E-0O

:C-227 7.62E-10 7.62E-10

'39
;'.- 1.32E-04 . 32E-C'4

1.34E-09 2.34E-09

kA-226 3.37E-13 3.37E-2'3

I E-210 5.16E-15 5.16E-15



R-RESRAD-BUILD Dose Program Output, Version 3.22 
03/24/04 12:53:13 Page: 23

Title : Plumbrook Duplicate

i lnput File : C:\Program Files\RESRAD Family\BUILD\Plum Brook 
Revised 25th.bld

Evaluation Time: 0.OOOOOOOOE+00 years

:U-155

EU-155 9.83E-06 9.83E-06

'C-99
TC-99 2.96E-07 2.96E-07

R-90
SR-90 3.05E-05 3.05E-05

1-63
NI-63 1.13E-07 1.13E-07

I-59
NI-59 4.17E-09 4.17E-0O

E-55
FE-55 1.04E-07 1.04E-07

)urce: 5

Nuclide Receptor Total

1

1-243

CM-243 1.14E-03 1.14E-03

PU-239 2.21E-08 2.21E-0O

U-235 1.32E-18 1.32E-18

pA-231 1.16E-22 1.16E-22

U 7 1.81E-24 1.81E-24

PU-241 2.92E-05 2.92E-05

AM-241 1.27E-06 1.27E-06

NP-237 1.75E-13 2.75E-13

U-233 2.1iE-20 2.11E-20

TH-229 6.29E-24 6.29E-2'

-241

AM-241 1.61E-05 1.61E-03

*NP-237 3.31E-10 3.31E-10

U-233 5.31E-17 5.31E-17

rH-229 1.98E-20 1.98E-20

-239
PU-239 1.55E-03 1.55E-03

J-235 1.38E-23 1.38E-i3

.'A-231 1.61E-17 1.61E-17

kC-227 3.25E-19 3.1SE-19

-236

?U-238 1.40E-0_ 1.40E-03

J-234 3.12E-10 3.12E-1C

'H-230 2.10E-25 2.10E-15

LA-226 5.23E-19 5.23E-19

'B-210 4.8EE-21 4.8BE-21

!38
1-238 2.26E-04 2.16E-04

3.13E-10 3.13E-10

* m26. 52.11E-15 2.11E-15

JA 2 6 5.24E-19 S.24E-l9



4 RESPAD-BUILD Dose Program Output,, Version 3.22 0;/24/04 12:53:13 Pace: 24
Title : Plumbrool: Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised 25th.bld
Flluation Time: C.OOOOODOOE+OO. years

PB-210 4.89E-21 4.69E-22
-236

U-236 2..09E-04 2.09E-04

TH-232 6.12E-14 6.12E-14
TH-228 9.67E-17 9.67E-17
RA-228 6.2EE-16 8.28E-16

-235

U-235 2.ElE-04 2.82E-04
PA-231 4.91E-08 4.91E-06
AC-227 1.28E-09 2.28E-09

-234

U-234 2.21E-04 2.21E-04
TH-230 2.23E-09 2.23E-09

RA-226 7.39E-13 7.39E-13
PB-220 S.61E-15 8.62E-15
3-155

EU-155 2.59E-05 2.59E-05
:-99
TC-99 5.06E-07 5.06E-07

-90
SR-90 5.16E-05 5.i6E-05

-63
NI-63 1.69E-07 1.89E-07

> r 6.95E-0 6.95E
-55

FE-55 1.73E-07 1.73E-07

urce: 6

Nuclide Receptor Total

-243
_M-243 1.22E-03 1.12E-03
PU-239 2.21E-08 2.21E-08
3-235 1.26E-18 1.18E-18
PA-231 1.15E-22 2.15E-22
kC-227 1.80E-2 A1.90E-24
-242

P0-242 2.92E-05 2.92E-05
;M-242 1.27E-06 1.27E-06
,P-237 1.71E-13 2.72E-13
)-233 2.21E-20 2.21E-20
rH-229 6.19E-24 6.19E-24
-242

W-241 1.60E-02 2.60E-03

3.24E-10 3.24 E- I
5.31E-17 5.32E-17

'H-229 1.94E-20 1.94E-20

-239



RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 12:53:13 Pace: 25

Title : Plumbrool: Duplicate

K Input File : C:\Program Files\RESRAD Family\BUILD\Plnum 
Brook'Revised 25th.bld

Evaluation Time: O.OOOOOOOOE+00 years

PU-239 1.55E-03 1.55E-03

U-235 1.24E-13 1.24E-13

PA-231 1.61E-17 1.61E-17

AC-227 3.13E-19 3.13E-19

)-238

PU-238 1.40E-03 1.40E-03

U-234 3.22E-10 3.12E-10

TH-230 2.30E-15 2.10E-15

RA.-226 3.94E-19 3.94E-19

PB-210 4.8SE-21 4.68E-21

*238

U-238 2.10E-04 2.10E-04

U-234 3.12E-10 3.12E-10

TH-230 2.21E-15 2.12E-15

RA-226 3.95E-19 3.95E-19

PB-210 4.86E-21 4.88E-21

*236

U-236 2.09E-04 2.09E-04

TH-232 6.12E-14 6.12E-14

TH-228 7.76E-27 7.76E-17

RA-228 6.76E-16 6.76E-16

235
U-235 2.51E-04 2.52E-04

31 4.90E-08 4.90E-0O

7 1.27E-09 1.27E-09

U-234 2-20E-04 2.20E-04

TH-230 2.23E-09 2.23E-09

RA-226 5.57E-23 5.57E-23

PB-210 E.60E-15 8.60E-15

-155
EU-155 1.61E-05 1.61E-05

-99.
TC-99 4.93E-07 4.93E-07

-90
SR-90 -. 06E-05 5.0EE-05

-63
NI-63 1.69E-07 1.E9E-07

-59
.I-59 6.95E-0& 6.95E-06

-55

FE-55 1.73E-07 1.73E-07



"I RESRAD-BUILD Dose Program Output, Version 3.22 03/24/04 12:53:23 Page: 26 +Q Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD-Family\BUILD\Plum Brook Revised 25th.bld
Full Summary

T.-

RESRAD-BUILD Dose (Time) Tables ==

t=rn======-= =r===============el======

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.OOE+00

1 2.40E-02

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.OOE+00

1 2.40E-02

K .
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-. 3En-t.4 I 0Zl I n )

2.610-.O04 I- -r -37)

27.690r-04 I-T'n
2.6902-4 1 3:1332-91

2. ml r-2 C I- P7 rI 1.2

!..( C O-C'-5 IFMT 2,21

S.COCC-CS F.---( 3.2?

2. C000--06 I LTr: 3.2)

D.C-C P77( 4.23

i .2.vr-0 I FTT( 4.3)

1-,O I- )RTF( 5.1)

4.r11 T( !6 F 2)

F.:0rc PTr( M.3

5.50CE-C0

3.100-02

3.200r-C2

2. CCE- C3
2.000r-C.6

2.0002-02

;.DDoo-o;

II.teOEt.
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end I

Ic-se Cc~nvprff!.)r, F&c'cr lan. Vgelatec3 Prarmeter Suwrr&:y IcontinueI)A

I Curren.: I I rr~e

I Va I e I '.eav1 I Nwne~Farareter

i i

-34 c-3i
-34 I~ !3

-34I

-34 ELI 5
-34 E u-152

-34 ELt-252

.34I

34 LU-254

A4I u- 154

34 I t-5

34 Izo-:L

34j

34 I

34 F e-5.5

i4I

rH-3

4 fIf~- lk

4 ItW-F4

4f

4

I ½-:
IHJI-v'

Np ~'- Z

.*1

i7 l

; ):znz/srt11 cCf,cO! rat!or. ratic., W1ffernsionless

t* ptf/ V Cv S t ck .--take : U . I Z I~ gi p i~

* r f! /veivec,: c - 1 t -c a :Ic. ( Z f ) I I~

* ,)r~t/~iI cvr.:entratior. ratio, dimetrsicr.ess

* keefU i v' ea:o c:-±i:,.3' e ra-.ic. 3 ~ i k ~ I C /~
*mi2h/2ivestcrI:-1rAtake ratic. I C I )p l

*plaflt/scil conlcentrationl ratic, -:!imens!ontle!s

*beefI3iveirtcek.-1ntake ratic. (pCi/kqi/gpC!Idj

*Ti2L/JIvertock.-intaI:e ratio. (pC1ILI/(p-i/d)

ple~ntIscil ccrncenc: atio' :aZtlc, . r~~ r I s

*b fI1~vestck3-Imake ratic. 3;±/Iq3/ p~i, d)

r.mI:k/Iivestock-!nta3:e ratic!. 3pZ±Ii/)IjpC±id)

p FantIsoi, ccncentratior. ratio. dim'ensicn3ess

*beef/Ilvestock'-intake *ratlo. p iL 3Ip 1d

* milk/li esterl:-intake -a8ic* (pt~iL)ICpCl/d,

I 4.m E~-u I 4.0m CE-ml I ! TI E..23

*p3.art/solI ccncentriatlco razlc. dilr-er~siarlIess

* t'e f/Iiv-e itoc):.-In t&Ve ratlc F ±/aIsC I .

pfa.tau/ci 1C-icerg~ra~ticr. ra~io. dicmerns~cr.esf

beefiI~ /liveftrc1.-in:ate rauic., ( C t I p U 3

*pla-.:/s.il corcentratiCn ratic.. dim2'nr.one~s

* t-eefi-. iv ate k.-Irta ;,:e :at1 c , i (:)I~ C d

* jant/sn'. rnfr:-ft~6c-n r.1t. ,

p rant/scil czncentratitct: ratio. dimens!rdness

* bpef/jives:o:h3. -I.U,:e zatic. ii;I F : d

* f/v ato~ -ir. a-.e ratio. IrC i/kL)i j;pC 4/d 1

m .ilk/livestock-inta1.e :Atic. CpCi/..)!;'Ci!dj

*plant/scl! cnnze.!t.:atjc.a:bto. dlmensi-oniesr

rUnt.aCoil cznet,tzatzcr. ra:.jo. d~mer.~ieor~ers

* ~ ~ j -tv r c. c±It3/o,/d

II.1

I ,.

II'.

12.

I ?.

|I.C

I 4..t

1 1.D

moo00-oC I %.000-rC3

2 . smE- C"; 2. 53D0r-03

2.00or 03 I2.0C0r-o03
:.0 .-0 .CsCor-05

000D0E-03 I2. DDt-03

. I0E 5 .OCOE-CS

.500 2E-C34 I .D00-C3

'.O C D -C.3 2.3~0 E-O32

.500E-0s 2.scoc-03

.OOOE-C3 I .0 C 2l-DA

.000E-o! 2 .000Z-05

.5 0 0 -0 3 f 2 . 5 0 0 - 0 3

'DO E0-V2 I 2.00 2C -0 3

200CE-02 I .C002-02

.0 0 -C .G'00L-C2

Cu~r-CZ 2 .v002-0 Ii

Go0z2-02 l .f!00r-C02

O I=- 21.000r-06

C.002-112 I .DVOE- (12

000E-C2 L.C'C07-0-1

o000-0_- 2 I 2. M0(32- (2

D0 I0E- 02 . 0 - 2 I
"'O 2E- O 3 f 5.0002 -03

2002-0-2 I2.flon-D!

XNIE- 02 I2. o(e0-t? 2

nOOE-0-2 j " ',%E-C I*
002-OF ! 5.0cz-r3 I

I Pc '
R7~--3 E~.3)

I -' r .2I

I FkT 3 9. )

I 0T0 MI.3)

IR-F3i1,2)

I F 7 I 2 .2 j

I PF123.3)

I ? F 313 2 )

IF3T0323.3I

tTF i 24. :

P1F(3%.. 2

FTF(! 5, 3 I

,F: F, ( a. 2

6 . 3;6

RTY1I32 3)

s.-7r 1 . 2)

7R3mip.3;

F.7 r Q . 2!

P.T7 52.21

FV-' 12.3
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uirr.:. : R.E:RA.M L' i&:t rarar.e:Er5 File: rlusr:or.-4 $jbsLriace M*4Uiej.PjC

;.-re Cr::veri. Factrr Atf. RelizteCI Par:a!Teter Srn .a:y (ccynti:u.ri

;RC- .i .'li l . or-tidity

C-:rermt I I Parameter

I Value I r'a-:lf t I Nanmu I rararieter

34 I Pt.-22:
34 I rt-ilt

34 I

34 | Fu-23X

34 | U-23C

34 I i'5-SM:

34 1

34 1 FL'-2Y5C

34 I Fu-233
I i I

.34I

t444 Fa-22v.

t4 4 R .

k4 A1 ie22f

I -126

s1 r- 220-4 I Sr-PC.:

4 S r- Ft .- ,

T :-PS'
4 I
4 I J:-F4

C J Jh-_2,-:

II

II

| T!.-2;t

i---i-

I .. :-2;s

I s1_-;'.

r . 1an:tir'l± c:rice:±tratcr0 r:.ir, dlrmensiornless

C-D Ibeeffllrvqscrt.±ntake ra;c. fp-1i/lkgI/IpCilC

O-D3 r*:i z.SjI4vrst:t-,rtake sair.. IpZ'l ilp'i/d)

* F~lant5cIJ corcer:ratior ra:ic. cIrmensicr.esr

c beef!llvestoc:k-intate ratic IpCi/I:;i/lpCi/dI

* a±Irl/:!:l-esto:.-if te ratic. IgiiLI/pCiidi

* pla.nt/P:o;1 contentratIt: ratio, dirensior.less

beef'llivest*oL;-nLtake ratlo. IpC±/tgli/IpCld

i ,mel]I:!Il4vezo:t-ittake rat:., gIlL)l/pCildj

.23 . plant/so:! cor.centratIrn raic, cimenslonle-r

tee/Jlivestc.:t-frntake ratio. Ipti/tgJ/(pCi/d1

*D r,'Žt:P"sccck-'rtak]e rat:c. IjXi/L)/fpCoidJ

*1' . r'ant.:c*! I core~t:atier ratlr.. diwrersionlcss

*0 * beeflvestc:t.-if:ak~E ratio. IpCi/kg):/IpC±id!

3 *,,Ilk/irveztacl;-irntte ratio. Ip/L)/i(pCi/d)

*3 rar.:/sc!11 occ:entratie: rat!i. daimensroness

-r, bteefWr'vto-k-irntake rat~lC. Ip:i/t; / (P'I/dR

'* fl:i1 tv fs Oc.k-iTrth.kC ratio. (PCI~lLI/I Ci/dl

; .rFrit/r:i crntcertratiorm ratic. dimexrsionless
* t~eaf/lv;s~tc-t-±n:a?:e ratio. :p;Ci/tsj/Cpti/cI

*n.:Zkfl:v4500.r-in:aJ~e ratir, :CpI/-L/ipti/rJJ

. rS.¶nt/54 I cor: aen:tr at1i . rat:i , dir.ersic er .-es
1-Lee:!i!.esto:l:-irtaIke ratic.. :pCi/3Zqflp'21/d:

*rl 1k!2±vesto.cI:-in:a.<e rlstlr. pCI/LI/ipC±/^d

r r.]jarti:--z couwce:,tratic'r. :r-t:c. ci.e::slr:;iess

I * tIe f/iv.: ,st oc. :-±n:tae ratico (p, i il/(pCi/d!

r r"I:j5%vestz'c?.-4r-:,te nrato.r Ip'I.L)/I'C1/di

* r~ia-.-;:11 cnr.cer:tratic?: re:'o. d~iernes~cress

* pueilt/lvestuoI:-±r:tat~e rat'oc IpCit!Uh:pCI/d

. plaert/i-~i1 crnoer.traticr. ratio. di!nersslor:less

*r~et'::ivcstc.:k.-intaice rat20. :pCi/k;)/IpCh/dI

* I:I1t/Sli~steock-I?,tai:e ratIco. ;FC1! !tl/ (p i /d

pli 'b-t'r:2 rr.ncer.tzatrl;i: ratio, dimenslen.ess

* tefiirestnci:-fr.tak~e ratIo. irCi/t;, /:pCI/C?

r .: k:livtestnxI.-: ::.cLC rat;::. tpZi/ZL;RpC:id'-

. F2&Tbt/5C1] orrar:;e:rat:or rat:o, cir~ezzlonless

* e ef! it v:1 i1:- :r.ke rb !i .

, n.;li/lvo ^sttl:Jirtlake r:; iC-ipZ:fl.4)!/Cij

I 1.0QtE-02 :.cOtO-D2 I F.TrFl2)

| F.onlc-04 | F.COO'-c4 I FTF:22.2;

| 3. DCOE-04 C :; r.DtC-4 | E7F:22,31

I :.DDOE-02 | 3.ODE-- | F., I P7123,11

i.000--C:. .:OODE-04 F P.TF(23.2;

| 3.000Q 06 I1.0002E-CS RT Fi 23 31

| O.0D0E-Cl | 2. L'30-.3 | FSTF2e4 11

| 1.0002-04 | :.ODOE-:4 j RMr(24.2)

I 4.000C-06 I 2.0OXE-0 I FT24.3i

I to D. I 0 - -, FI ( :2

| j.000E-03 | 3.0C3_-t3 | FTF21.2l

| i.00CE-0O 1 2.00OE-.4 | PSF125.21

|I .D00£-03 | 2.0012-03 | 67112t*2i

| l.:QQE-03 | l.05CE-03 | FTF127.3)

| 4.DOQE-D2 | 4.i00DE-00 | RTF12F31}

| '.0OO;-03 | :.CQCE-.i | fiF12P 3;

| .'.OQC-C; | 3.ortor-Dl | P.tr29. :

| .0O^E-;:3 I F0OME-0?3 | R-F2F32;2

| .DOsCE-C} 2.000_-Q. F P.712 31)

| 5.0002CO' | !.0002-;5 | P.70130.11

I l.COOE-D4 3 '.QOOE-04 | F- 30. 21

B .2.020 -C1 5I .0 C 2- t'3 F7 I P 3 .3!I

IT I 41 1

| l.O0tE-'S | !.OO':E-^i j 070i32,1

| : 0-5;4 | :. -04 j P-1 31. 2!

| 5.0COE-5S | 5z.022-06 | F F:1.:31

| '.tC..E-O; | i.O0 '0-03 | P.70(3.31l

| i.&OO0-04 | i.OQ -i'4 | 0.70(32.5!

| '.t.Q£7 |F. i:~2 Fr!2.

I .0 0 - 6 i 5. tF2 0 .7 0 33 2

I 1.00cr_-Cl :.OOOE-C:- | F.JF:?ili
| I.0C E- J|0 .OO-04 |.0 2C ~rl~33.2;
| '.^0:E-06 | 5.Q0t'i-5S I F.TF0i33;1

| l.-C;£-t2 | 2.000fl-'l | FTF(i4.1!

I I.O;"i2-C4 | ;.(,0CtZ2 4 I P.10 2.4 21

| '.COoo-et s.'coc! -a.i | TI ^ s

I I
I 2.5D:E-Ci | .'D -. - |'F:5.';

I i.40.E2-iC | :-.4005.-04 | F.F:(32.;
I | 0 0 0r{l - o4 | 0. 0.0. 05-^ 4 | E 7 0'3 5. 3:
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F.ftar ESRAfl De-fauIt ase,: e: Flu"±':ooI: Sul'su:face Mo~!!e.RA0

Dlose Corwver!rD: F~ere iand Pelated) Fharaezer $Surriay 'crmzinued)

er~uj ':reeI Value I:-cfaclt j 3s

-34 1Vt-234

.j4 1VL-234

-34 I V.-234

.34 I

.'44 I U-235-D

I3 1U-235-D

-34 I U-235*D

34 Iv .-

34 1I t-236

34 1L-236

34 IV23-
34 I V-236+D

34 1V23I
34I

-plant/soil1 corncenulrhior, ratio. dUTmersi cnless

1at,"/soietc~ckineetrakeo ratio. d(p~i/kg2eiad

bee i j!vestock-1lntake ratio. i/gIIpid

plant/so~i concentration ratio. dimrensior.!ess

kbeef/l.Ivestcock-Intake ratio., CIPCi/kV) / pCildI

plant/soil concert:at~cn ratio. dix-ens±orIeass

beef /1vestocI. rntake ratio, (pCi/kg) / IpCi/d)

I2.5(0OE-03
3.40E4

2. SODt-03

3.4 ODE-04

6.D 0Z00-4

2.50OF-C3

3.4 OOE-04

6. DOaE-04

2.500E-C3

3. 400E-C4

6 . COOE- O,

3. SOOE+01

1.000E.CI

!.COO0E.03

S. O COE.013

i

5

11

1
5

5

5

5

i

I

I

I

I
0 ,I

I

I

I I

I I
I 1

1 I

I

Bicaccumvlaticn factors, !reshi water. L/kq:g

JAc-22'.D1) !iih

Ac-227.tD crustacea and m23~sks

k*. 1. fish

r241 *crustecea ard Mollu5isk

Pan-24 Afl fish

C rusta-ea arvd r.'Clluskg

* c:,st.-- zr~d mclhi~).s

I2. 5GOE-C- F.- r-i3 C. 3

Z . 4voc-.4 I R (:146. 2!

c .o000-p4 I ~ r(36.3i

I .5000- .3, p.TF 1.17, )

RII 37I 3

I 3. 00L- 4 I R r:;3 S 2 )

C .000Z-04 RI 1 I 31?,3)

I2.500OE-C3 R 7r( 3 9. 1

.5.?j07.C. I E10CrACI 1 .11

I3.0(0DEC3 B3fiFACI .2,2

3.010OZ03 E:07ASC 2.11

I lCrCI 2,2)

3.0302.02 B 7:oACI 3.1)

3 . 0O001:E O B I OAC I 3, 2

5.00 E2.04 E 0FAC 4.2)

r0.1 C, Z 2 I 07ork: 4,7.2)

2.00OZ403 IS:CFACI CI

l .3 0 -C I i r A c i .2

. G C ' -2 r c ) I , 2

2.00 2.C I -lor Am i Il 1i

1.0002-40? E- 01OAC 1 3. 2i

B.0 0 I 3 07AC f~ I 0.2

2CD 0EL t' C I E I f rA: .( Z 2

2 El .1CrA7 12 i,

I - 4,43 .fisO

ICrD- ; , crusta'Cea and n'l;

C Co-to cru~stacea and i:livs).s

I C s 1 3 ~ . 0 . f i s h

ICz-i 3-.D crustacea end .2ik

I Lu-152 , CrI t:aoea a:d mrtllrihs

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

3.0002.01

1.0002-03

3.0002-C2 I
2.0002-02 I

2.0002.03 I
1.0002.02 I

5.0000.02 I
2.00Cr-Cl I

5.0002.02 I
3.0000.03 I

s.ooor-oi I
1.00.02.03 I

2.00O2-(�2 I
3.2002-0.3 I

I zu-i-54

I pu-i 5!

* i St.

I crLustacea and T,.tIlu~iks

I !sh*

I acv - , : ?, , 2 1. j t ! :

I 0 . fiv

I re-!! , crus~tazep and Pz:IusI:5



vase Converzicn rFct: Wiad T'elatedl Parametex SunuTna~y (ccntirf.ez

*fnL Par ameter

- C I G-152 *I151

-~ IGd-I? *cruzzacea at~d rx3.IUsks

5 1I-I crustaces ar.d rc2IlusL5

I 3-2 fh t

I5 2-225 *crusgtacea and mr3lusIh

5INt'--4 *c:I.Itacea andI mollusks5

SS

m i -59 *crustacea wad mollusks

W 1-63 ! ish.

~ I - *crusacea and rnC13uskf

SSt,

2 1aF237D criu!tacez ar. mcIIusks

*&21 *C-ust&Caa onid ft32lust.

IF.tU-: C04r lce an m ZCtK

!I - 2 -~*crunazea oa.d mc1lu~sk

I P-223~ fis

RE!-'2- = *Cr"atcei an.d Pji22l's

Ra.-23'.crUzt&eb and Irn02l.1:!

IS!r-24N- *ciZL*et:a and !m11urd:5

I5-:6D*c:&JstaCeb, &nd ~: s:

T.I!e: 1-0f, 13 Marbicity

I .500r*.02

I .OOOE-OD

I4.O000C'3l
B .DOOE.00

I3.00rE-02

2 .00E.02

3.00ME.C

) .C0CE*V2

3.300L0!20

4 .DOOCr02

I3.3oor-c-,

I3.C'D0Z'C2

3.0OL~-02

3.000z-o1

2. CILO? OrI -

I .OC-00 1 I

I .OOOZ402

1.000L-C2

2.OOOE-O-

2.5000r-2I

EOOCE40

-

41.0O0-O.0

4.OODL4C.

3. DODE.DI

3 . DOotE, 0:

2.jDEC

4. DO.Or. 02

2.3 V0r-O2

3. OCOCZ.02

3~. 010('. 03,

IE O3C n4 2

3 I CFoAC (I4. 1

C EIOFA;,C(3S2)

IB]OmrA:26.2:

2 SCFAC(37.1)

E.207AC (2F. 2)

M0 A120 ;

B1EI7AC120.21

E3CF-ACI2O*1!

SI 0rAC212.21

BOFArC.22.21

IB:OrAC lz_2. 2

IEl0rAt:f233. 1)

I E0,A(521

El EOrAC I I I

ZlO1!A;C(2S.?2)

PI E20A~t20.2I

FII 03 0!Al3.

I C, FFA f: 2.2

-



-25A. Ve:sicy. 6'.2; :.- nt * O. ;ear C/3 6/2004 !;:22 Pa2 e a

.mL:Fy$: .FD Dc'ault ?cyct:5 Fji e: Flvrt:t::; f;rsur!ace Y.,If~e:.F&D

DLse Ccrj-e:sVs Factrr: (an. Ratefi la:ameter S.z.a:y (continrued

.- .. --,le: T0F 2$ Mc :tidi ty

-nu I

5 Tr:-22-io

5
5 | Th-22.

5|Tr-2;52
51

5 | .h-23}

5 1U-233
; I U-23_

j, I
j I --2344

i U-23:

SI

* It-234

I 11-236 ,

t/I --

fish

c:ustar-ea a^C uoilusts

Sisb

crcsta:ea a:. -ICd I:s

frsh

c:ustacea an' rrrl'2uzk

fish

crust&cea ara mel!.usks

fish

crustareh band reluce1s

fist,

crustarea and ncllvsks

fish

crustacea and melx-'lks

fish

crL'smacea, ern rw-AlustpS

I Cur:ent i
I Value | Def&uat

I1. 05002402 M=.00- 02

I 5.OOrE02 5.000:E02

|VI.D00t02 | 1i.0C2E-0

| 5.0002-02 | 5.030E02.

I . I
I 1.0002-02 2 .OOOE-0i

| 6.0002-01 | 6.005E-OI

I 1.0o-l I 1.0002- 0

6.0002Ol 6.0t002.0

Il l

| £.OO0 E1I I 6.000E-O: |

| .ooo0+C0 | I.0OCDE-C!

| 6.000E+OI | 6.cc00-01 |

I Parance:er

I IoFrAC(32.2)

Itr.cA_: 32.2

I,

JC0-K:!i3.1!)

BI ECA(34.2)

fi EorA-c33.21

| EIOrAC:(4.1)

| EIOrAZ(34.21

I E:OrAC(35.2)

I !TOFAC(35.2)

| E1OrACI36a)

| EIO!A2136.2)

I ezor.A: I1n. 1

| EIOACf3.21

I SfiOACI3G,2)

| E:O.AC13$,21

IE!OrACl35.1!

|2 Or0AC (:49.2
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F r;:Rr- ;;Art:. aut *e:aeetrFr ?::S: -hurrb:;rir,: Sijtr:uace M.fIed.0AD

Site-Specifi arameter Sutrrary

r. In...M)' I.
ra:ane:er

St- I

Input I Default

I

I

Used ry Fr-SRXtD

il diSferent fron. user inpuPa rena tar l
- : :

oil

0:1
Q;1

221

)11

121

I

I

I

I

I

rrea of cen:atri::a:ei to-ie )r 2!

ThiHcness ci czr,:aurie.ated :;ne (nfr

Lengtn parallel :c aco!fer So-- Im)

Basic rblaSt:on o-se :'r4t Ir.rem/yr:

Tire since placerebt (f Mate::al Iy::

I Times

I Times

I Times
I Times
I inmes

I T imes

I Times

T 7imes

I Times

I

for cacuzatics

for calculations

Cfo: Calculat nr-s

for calculations

fcr calc;!a%.io:s

fc: calcueatlors

fo: ccue2tinns

for c alculations

for calclations1

fyri

fy:, I

Iyr:

iyrl

tyr)

Iy:r)

lyrl

112

112

'12

'12 1

'22*12

12

.2

12

12
!22

12

12

.2 I

22 j

. I

.2

iŽ2 :

I2 t:'

InIt:aI principal rad onuchic

Ir.±tial principal rationuclic

in-tial pr ncip-i redioiucie

:r±uial prsn:!pal radionucljc

i nitial

Initial

initial

Il.!tia]

I r:± t Ia !

irnitial

Initial

r.it isa!

:r.i t I

r nit -i h

! ri: la!

!r.itial

Pr: rol'palI

Fri ir.cipal

principal

Ipri:ii?"-
Ir p:lc-,pa

p:nircipal

pi riccipal

!pr: r;c pa

rrineIra2

Pr i cT.C i

pri r.ir ...

pr ncipal

p:ir.cipal

rad:onuclid
raei CbUCl id

r.dionuclld

radionuclid
radlornuclid

:&dionuC:2Id

ri'dicnuclid,

* adi nn:ul el

riaznnucl:Ct

XAcI r.ul cdle

rad~ o rur Ii

it

!I

!I'

le

le

leIpC. /g 1:

i (pCi/QI:

e pC, qg ):

epC:I/):

* pCI I;1:
e tpci/gI:

!C I F ''

( pCI; /r:

.(pCi/;):

- pCi :; l:

(p21/ ::

tpCi/I:)

)pCi/;):

(p21 /:):

1p21/;):

IrCI /Q):

;?- JL::

(p2i.1:;

(pC. L;::

!.--i: ::

:,-'.i:'):

Aim-24

C-14

Cm.-243

rC-SO

c- -I137

E:-l 52

Eu-154

Eu-i 55

F -55

14-3

Nt-94

Ni -SF

N41-62

Ni-2 3

Ftu- 239

Fu-2Ct

Lz;-3 !4

'4- 14U-I ;5

Cr'24 3

Lu-2-54

re-

F:'-:

7.G03E-CII : t ( 0 E 0C.0OE-00

I 1.DOIDE0-

I 2.00CE-O1

I3.000!-02

| 1.000E-03

I not used

I t: used

I 1.00CE00

I 3.000E.00

I ].000E2O0

3 .000E-00
I 1.000E-00|I.DoorE*O

| :.00OE.00

I1.0Con. DoI .OOEL00

I .60CE-OO

| 1. 0OECD0

I 2.000C o

| 2.0002+00

I vr1zor- o

| G.ROE. 05 |

! . tC5CE DO |

| I .fC02-0CO

I 1. 50E020 |

| .t,OQt u t |
;. oorr *oOQ

I1.0022.00 I

Tret used I

rnot used |

no;t usee

not used I
I not used

n ot used
not s used 3

r c.: usee I
Inr c used

ict usee

isot used I
reTt user: I

2.DOCE�C2 

LCZPAC

:5 

0 

Or-. C, r,;ZDL

O.DD'�r-on 

TI

; 

.

0 

D 

0 _r - D o' TI 21

3.000-r.Do 

TI 3)

2.0007--cl 

_111 4)

%.O0OE-nl 

TI 5)

00nj:4,1�' 

I --- I 711 E I

000--Q 

'Y 47)

I.CO(C-02 

e)

O.OODE-DO 

9)

V.=E-co 

TIM

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I 2.00DE0.-5
2 .0002C22:5 D oQr-r.(

I 2.5002-03]

I t0. 0 0 3 2 -0 0O

|;.OCD-tOO

1 3.0002Q.00
I 3.000 2.00l

| .O0OE-nl

I -. 0002.02

I.0002-02

I O.OODE-DO

I 0-0OCE0 -0

D.VOOECD

I0.0002-02
I 0.0002-00
|C.503E-o

|a. C.OOOE-O |

C' InOOEc. |'

Ic.coor_*c I,

0.0002E-C

| CQ . QOOE- QC-.
0.0002-02

| O.0OO C, |

C. . 0:0£r- ro.

0.OOOECC |

0. 0502-00D

c.nooor-co

I C. t!QCzq or

C. COCE-O I

t. OOOE- OC|

C.0. 2&

c.0rO -c . I

O.DODE-O0 I

r.oIno oo.0(102-00 1

0.ooer-co I

0i. 0002-00 I1
r,. 0 0 2,00[' I

__ _

___

__ _

___

_ _

__ _

_ _

___

_ _

_ _

_ __

___

_ _

_ _

_ __

_ __

_ _

_ __

_ __

_ __

___

_ _

_ _

_ __

_ __

_ _

_ _

I raesan.

LCZPAO
T: 1 2 X

El

| BrEL

| TtICK

I tt 2)
I TI 3!

ElTI 4)

I 71 6)

I TI 7)

SI TI )

I TI 9)

I TIIO)

E SI1 2)
I SI) 4)
I $1) 5)

i Sil 2)

lSi rx5
S1112)

$2113)

I $1335)
$13l 17)

I S;2t!F)

Si1 39)

El t520)

-I 21)24

S 21325)

I 1 219)

WI 5 1)30I 'I E8)

WI I 5)

| WSl t7)

I WI: 03)

W:(:2)

W: II 1)I I 0 P)

I W2(39)

I WI']))

tte:

'2 | :nitIal princir4l ndictdidt

32 I InitT al princi ra r.-dionu lide

.2 I Initial princ ipal reio:cr.uclice

!2 C-'ncent:re:Ic it: crou _water

.2 I Corceritrativy! !1t v rnu:eacter

.2 | Corcen:ra:ion ir, ;rnundwater

2 oocentration ±n n:zuurdate:

2 I Ccn'cen:ratior, in grou':.awats:

2 Cofncentratior, Ir grouu~dwater

2 I Ccncen:ra-±cn z i. grou:.awater

.I cncentrAt irn In rwo:,wa&s; I

, t -^ cen rat, CI, o : rn:CUr.o;ater

C-%7 cicn tret.c:, i i n dc2r1: Ata i

I Cc- cer. ration -: r ' r n:r.z- t:r :
i I Ccncentrat ¢Ion; I? :::.-;s



Ve_-E_4c.-: f.:: :'i- - r-.5 ysa: Q2 I 1 f 1:' O -� 4I I : 22 -JOE 3 �

jyr-,A:%. : RE�;_;,j N,!'zctv'.S:'f -h:mtrc�l: "Ut.'Vx:ace

t'teSpecfi rarametex Suimrr'& mcn!ti'Iuedi

rV
.u I

re:az..ter

I

I
I

Utl e I I

I nPUT I N'! a lt I

-~ICcnzcentraition in ;founc-ate:

22 ICOTcenqtratici jz cztgruno~ate:

22 ICoc en'tzat i t - ra csu n -,a'

22 Tzcenrat : oCr, jr. rour.cwate:

22 Cc~ricntati or..: iri qurr wate_

122 Concentrat!0r, S1r. qx ou rodwatE r

!2? Ccncentzatimr in c;cmurdwater

12 IConceritret.,or, in I;rc'nd-arer

(czi/L):

(PC-IL):

(Pci IL):

(pCi/Ll:

(pC4i'Ll:

IPCI/L::

v-6:

PL*-2.

5L:-4

U-235

I

13 1 C..ver depFti. In1

1-4 I

.3 I

.3 I
'A I

.31

.3 I

31

31
31

31

Cover deptt. ero~scn rate In/yrl

1reesity c! mrtarifated zcne Ic/,r -3':

Cont:amtinate.d :ae trc icr. rate ini/yr)

CContar.±ntec :cr:e tcta2 Fpcrosit%'

Cort anriratec zone fi c2 d capa:ity

Contam~inated :on-e hydraulic :onductlvity imlyr)

Coastar.inated :one r' :azarieter

Averacie arnnua! w~ir'd spee:_ Or./Sec)

jr.4i14ty 4:n air I~"3

F'rec4pi4t~tln Mfnyr)

2 rrj ca:i.r im/yri:!

c.rof.oelI4ciernt

We-er:.hed are& for :.C.i:T'V 0,e~ oxpox: (IT."

9

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

ri flt use

n tot u~se

r ot use
Incot use
Inot use.
Inot use,
Inot use~
Inot usei

n rot usec

2 2.560Er-C

I2.0DOE-'0
S. 6.60r.-
I .40DE40

e. 6ocor-D

ov cerhiead

3 .6DoL) 02

.CODOE'C3
02.OOE-03

4.5~0DE-032

riot used

?O. 00DLOt

2.02 fl-00

60. E. 00

3.DOE;- (2

.2 62 rC, V0

CI . ~cnn20

0 .0O0E-OD

I. c..oot-00

ICODCE4 EO

CI . D'oci' EC.2

20 C.OCCOt'0c

1 .50CE-03

I3.ODOC-03v
0D 1 ~0 E- G C,
J2I .cocr-n~ I
3I4. D00!- 3

, I ;.Dor_-CZ

3I 3.00DE.(2

o 1.3DOE-00

I 2. CODE.-00

2 2.0E.ODOE I
I !. 002E-0 C

c': I eaOoc I

2 .030D-E2CI

I 3.3304 0 I

I2. O0C-CE- M

I .00ra-33 I

I .5clotl C.D

en.~(t-2 I'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Use-Z by FE-SRAEt r (aran~e

!2f eiffexent from use:.Inputi Name

j '(3'.1

WI (36)

IvCz

TFC~z

IBczz

RIw

- -- j iVPrr

I AI' U.1:

m 2CITC

Ircsz
- -- I ICSz

IS~z

DwI wr

-- - IMonaL

IDENSUZ (1)

I BUZl).

etEr

A

A

A

4

4

4

I rensity c' sat-6ratei zrrne o n' 3

ISaturatec! zrne thella 4p axrof tv

S atura te di x r :ye.ir x ai.- c o. .' r v ty : o/

satvrate~d tC!ene c a 2 C : I 'x

I -at V.ra ted zoe t. p mee

I te ztl~e crop' rate Msir)

W ellI pL-.5 jintake dept . -r. !,e2O.~- .ater talke

Imc~de2 srr! i !V~ or mass-BalatCe Mz;

Na b : f unsa:'jr&.xaei z:o.e strAta,

IUrsat. ztne 2, th!i-:7-*!SS IF

I JrSat. Z n 2. Sil C '-e.nily *;

tx ~ efife -ti¶e p::xcsIty

J3t. z .e fleldl -;;rc

I L"sat. tcone 3, t 'In" a.h 2 c ~ : .i v ir./yr

i

I

i

0

2

0



FSEMIrD. 7~~~ '.2 Lirni't C..-- year C3I]6I2ON !2:27 :sars I

S~~-,e:RSA !Kefat;! r-:: i je: rjoorr S ) rfaok mol!!ied.&IAZ~

Site-Spec~l:e Faraffreter Znr-ary Izonti-Ue~d!

UI-1
men

I

I

Use: I I Usec t'y RES;jD I Pea:nteter

Itput I r'efau2t I jii d~!!erer:t from user input) I Nam~e

- I

i

i

I

i

i

i

i

)SC' 6 J tstribiutic coeffii~'ents fsr Iir.-241

rRCI6 J U'nsatu:atec! =v're n'39

R,;3 6 Satt:eated zt.ne Im-3/0

RC16 Leacts rate C/3yr!

RD16 I o.tubity constant:

sG2E Diszl:bu-ticu cef~ic~ents fCoz C-14

kit'36 I Unsa.uatet =on~e I.'v2/

M06 Satcratej =vne (csl 3/9)

t.2 6 L eacts rate tf'z;:

:06 J S:1utsEiity COrUSU.;It

C"16 IDistrlbut~ocn coeff:1cer~tz for Cr'-24.)

V 26 Cor~tan~irr.:ed zonie 1cr - Ilq

C26 Un ,so at: rej :cr.-e 2 (cff- 3/9)

016 I Saturated :-cre

026J Leaa. rate (Iyr)

C.136 I e~ i1 yconstant

"6-' Ci buti0!. Coefficients fo~r CO-6CI : Contanmi'a:ed :one i--1 .g

I I '2~ azuratec- :Cme I 1o ~ g

,26 Savvratet! zore

36 Lezz.i rate i!y.:)

.6 !:± : t c f i ~ ~ : C.:, C s --2 2

26 I Cnntamr.ated =ore .I"3C

16 Saturz-e-d zore ti n-2/c !

.6 I ehzh ra-- 1/yr)

.6 I O ~ ti n cte~f~rser;ts lcr Eu-352

26 I Conta-sr~ated =cne (cm.l2.-q)

.6 I r;a'uraze:~ ::re fcr 'lb)

. SI atv:ate: :::.,e

.6 I :.eacr. :&:e 1)I.:1

.6 S u 1 :y co rarta rt?

6 ~ : t x j b t ± , f c o e ~ c ~ e ! r Ct :- 2 5 4

6 ICnnaminatel =zone

6 V tr tura ted :u:,e I t"m '* . 'Ic

6 I S~turate d :re (c . 2 c

le'an rate U": I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I4.450E-C2 I2.00DE.t2

0 .000E400 C. O~tE- Li

0 .000E.02 0 .000E-vo

2 .60DE-0l 0. O-0

I 0.ODOE-C'0 0.000L.000

0 .600ZD C'l P .DDOZ00

4 2. NNE0C2 j 1.00CE-D0

4 .100OZ.02 I C.00DE-O0

o.0 0 0 0. O C. I 0 .0 0 0 0 40 0

O .D O E. C 2 I- .0 0 0 0

3.000r-040 - .0 0

3.0 r0 .00OZ -03

1.0 00E0.0 I . M r00.0

1. C 0. 03-,z - C, 1 .0 0 0 0-03

0.0000.00 40.0000-0

0.0000.00 0.00n00.00

4.000r-02 1I .DO000.0

4.1. 'G E,0 2 C O.O 0 -

t. O0D 0. 1 . I 0. 0 0 0 0C

O . -5D E- C I-) 00r-r 00 I

P~. 5"E002 1-1. G00Z0.00

4.0000j .0 D

0 .0 0 0. 0 0 - I ; 0 I 0 I

4.14CE-N4

not used

-__

..03CE-03

riot used

4 612E-04

not used

1 .069E-02

riot used

ID'-NtCC( 22

M DNUIC V' 2.2!

IDCl.UCS'I 2?I

I 5oum't 2)I

I o JUc LII 4 ,3

IDCNUCSI 4)

IALU MCK 4)

I SO'-tIEKI 4 )I

I 0 C N U Zc ( I 5)

I Dr-NUCU( 5.1

) AI.CAclM( 5-)

ISCLt'B) 5)

I 0 C UtC U 2.1 2

I ALOACH( )

ISOLt'BF! 73)

Pr.CIJ~ ctI '. )

IAL EAC'-i I

I CINLIC U2 9 .1

I rC UC S I PI

A $ C- KH I )

IDCNUCSIII!

SO~LU0?MI1

2. 200-02

nc:t used

4. C 21-04

:.c: Useed



v!s7).r, vesii i,.:i 7 ! - 0.5 year 03/16/?2C0 33:22 Pace 22

Su.-r : isau:" Tefrw&,'ers rise: Flumorook Subs,.rf~ee7te.L

Site-Speciffic Parameter Surrr-.ary ic'nt.irwed;

I

I

Uszer II
input I D-fkuit I

Used by FESRAD I :iaree

(:I di!ferer~t 1i user input) I Name

-
^

t6: 6

;U' C

.016

026

016

Cie

026

%16

216

se6

: 6

':6

)1 6

126

'16

1 6

26

Ei jstzlbutivr. cvpffi:ierts !rE-~

tinatu.raet :u-e 2 . 1

Satu~rated :cnle i(.m-3/cj

Leact. rate i:.'!l)

scur!21ty co'nstant

IDzstribution. coeffic~ents for Fe-!5

Cctrnt~ :Orie fc-n' 3-10)

Unsatezated ze tr 3;

Saitrated =one m~ ;

Leach late (!Y:)

L-DStr!b.Utiotf c3efficiCnts ,or H-3

Contamrinated :or.e Iir-'319)

U'nsaturated :-one 2 tcdv 3/9)

Sa.turated :cne 1--r-51;1

Leachi rate (ly:)

90ub1 'I12ty c.r'sie,.i

*Wjstrjbujt~or. cc'e~flcients !ce: 2-129

ContamnrattJ :tr~e (r3

virisaturad: :ene - lenh.3l9)

satL':&tCO zor,e e '!;

Lechh rate (::

Scuh~i~ty cc'nstitri

Contaur~r'atel =Zre (--.-n 3;

osaturateo zorie i,

Saturae:e! :ose In3~

I-eacl :&te. tty:!

Distrz~bution cefic:*ts, 1**'1 IJi*59

cefftillhipted :Oreis i (C.:/c)

"TizslturateL --ore 1 I~3

SatL'ratcd :orime ica' '3/0:

Lsa&.h :ate (1:.?l

zolut.-itv :C'.!tant

con~taminated ri-ne tcr'* 2/9)

Zlr-saturate4. :o.e 2 Ic/r-;)

ea rate 1::

1 .300E*02 1-.C03CE*O0

6 .;)OrC02 I-2.0vot-OC

I .50.0DED 0-.00Dt00 I
0.OOOE.00 D.G Oor-ot D'

I0.CO0r0C I 0.0,00Z.DD

I 0L-oI.DMC

2.000E.02 3 .0co1L403 I

O .920z-zo0? .0C'i0n 3

I P.Ooor.Do02 .000-.C3

0.000t-O 0. 002E00 I

I0.COOC.00 I0.00DE-00 I

3.20.OE-01 I.C100~-00

I .700C-CO I 0. CODE 0.

I. 0 .OEO 40 I I..DC0

I .Dooz+00 0.00)L.0O-

3 .2000E403 2 .000F-O23

I3.70DE'00 1.0C.OZ-C2,

C.000-S-00 V. :.oo-c
I 1. r0O0 C- 0 C I, 2. C' Oa;- 0

4. 632r-

not used

1. 392iL-02

!,Ct l2sed

not used

rtused

ro-t ufea

IXMC. 12.23

IDcIvc C I:,.,

ISCLUBIz 02 l

I DtIs I232
I AL;ACH II A

ISOIBY I 1 3)

I -rucs(I 5)

I oCAC1(2 5)

I IZwim I 6l

ItCNVcH I]6)

SOJLUhZHI36)

I 9lruu I II.I2)

I 0CNUCF:;1)

ISCLUXr, i21

DO:C1.= (I F2

I ICVLC..1292I

.1

Il

I 6

16

.6

.6

6

E

C

6

E

6

I

I

I

I

I

I

I

I

I

I

I

I

3

6 I

61

EI



R!FSkLZt. Verz~cn f.23 T-: Limit - 0.~-a O0'/]!2r/fO4 222 ra, 3 :

Fite-Specif ic Para-neter Sumna-y icentinue:!rE z_.QZ ,
I I

Used by Pt5SJ.D

Of! Cifferent from user ft'pui
rarane:er

RD: 6

ROI 6

ROi 6

10 16

.016

02 6

I

I

I

I

I

I

I

I

I

I

I

I

N~zbutlor. coeefic:ertnt !or ru_-n?

Con~tamited mcre Ccmh '3/c

nsatL'razel- =one I(-*3c

Saturated =one icv- 3/cl

,each rate I/yr I

Sro:ubI±:v coctatnt

Distributi±on coeffic~er.ts for iuv-231i

toma~t~rited zone lerz113Io3

Vinsaturate.1 :--e' I CW13Igl

Saturatec! :OTe jcn'3/g)

LeaCh rate I/Vrl

StltI yConstant

D~stribctior, coefficier.ts for Pu-.243

Contar.±neted :one !cm3I;)O

'n~atu.rated on :o'* 3/-'

Leac!h rate 1/3.rl

Solubility constant

I
C16

V26

16

:1jiL~jluton ceffclets or Sz-9CI

11 Iy unzatt2:atel :cr,. I (crrl3/g?

216 S&ttu:a:e-: zone I(3/.-.lq

'IE Leach rate ~r
'1 6 j5o!-i-Ility ConstAht

I .6.%E- 03

I2.0DOOE4OS

I .000rE.00

I3. 62SE.C3

I2.DOOLt-C3

I .0C0Z:400

I0. OODE.C00

I1.625t.03
2. .000t'C3

I2. DODt-03

0. OOOL.00

0 .00o0r-00

1 .5ocr-00

1 .20DEL01

n. .20or.02

I f.00OE-00

I ±:lCr-D'

C .,oot400

5 .00OE.01

C. MEt0~IN

0.00CE.D0

I2.120t-02

5.00C-tC2

c'.OOOZt-C I
0 . (,,%(II 10 I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I. ~.0OE. 0"

I2. D,0Es03

I2. nOVE. 03

.DOCOE.00

0 .000'o0

I2.00DE.03

I2..oD'E-03

I .02DE+D3

3 .000Z.V3

C.O0Ct.-co

.00m00c.0

C.OODE4O:

3. n00,E.2

I1.136E-04

not useO

1. l 36c-04

not used

-__

3 .1 36E-54

not used

4.9060-02

not use5c

I

I- lame

II)CIJUCC (23)

IL'Nt)cli 23.1

I rCNUCS 1231

IAiB.CH (2 31

ISOLUBKC23)

I CJUZCC (24)

IDrc~t'0U124. II

ID:WCS (24 I

I AIXACH (24)

ISOLUBK(241

DI-DNtCC(25)

M vCU lt(2S. 2)

IDCNt1CSS1251
I tACHI2b)

ISOLUB01l25)

ID04U'-Vt'I29. 1

I I11YUCSq(29)

I L22ZCi4 (29)

ISOLUBK(291

IDCIr:.ICC (30)i

P. L AC F.I A0

1'c3C Im361

ISOLUOK(36)

I DCN LMClI I B I

I;.ttuce, t:7)

s cOu0Iy131j)

I 5t~ bt~ oS cc~el:flc~er.ts for 7c-149

16j cortam~fnated :orne im-'3ig)

.6 - tsu:i~ .e-- zol. e 2 (Ci- F 31c

2 6 LehA::.h rate ~'
6 CU.,-!,! z C.:,$, '. t

* LlI C atz~inete Zon ,e lcni'3/9t

.6 turated :cne 2 crl3/oI

S6 I njuvl- 2-y cccr!,arjt

6 r -tr::but ,n ec' ic ier.s ftor V.-235

6 : ca~ r ~ ~ d z n e c * I ;

I Ur! atura-el =on'v 1 ',35/9I

6 Satuatse : :-Cte (en' ho'c

[_ leocr rate y z

no: usel

FO 6 PE-N

nc; rsed

not L'seo



RE.RA. V:srorn 6.21 Tr L3-!: * 0.5 yelr C3W16/2DV4 1':22 'age i4

SJr2r.r: RES&C fau. :r Fle: ElurmfrocE Surare ri ....L

f.ie-Specific rare2neter Sus.ary te;uee:

Menu I ra ra2n-e e:

tull 6

Rol 6

R^1. CRO; (

M6

RQof

401E

k016

k0l 6

:0!6

.2 6:0' 6

.Oi 6
C16

016

026

I

I

I

I

I

I

I

I

I

I

I

I

I

I

D stributiv.n coe-:fcients fcr .;-236

Contaminated :o:,e crr 3Sg l

Unsatu:ated conr e I lc*-3/i

Saturated :orne Icm Qig)

t.eac rate f/yr:

Solub-/2ity constan:

V4t.r:bstjtr i ot fi:itnts I= U-13g

Contaminated rone lcm- e

Vnsat;u:ated =one 2 (or - j/

Saturazted :m eic ;g

Leact. r;te l.yrI

Sclubfl-ity constant

M~stributior. coeffcierts for Caochter AC-227

Contarminatec tone (Crm, 3g/0

'nsa-arited zwr,. I icm *3!a;

Sa:u:atvt_ :noe (e.:r 3.r 1

Leach r:ate t1yrl

Solubiiity cc:stanx

_16 1

I336 I

Distributorn cerfficlents for dau9hter Ar-243

Contaminated :-cnega ;

Ulnsatu:ated :one 1 (crrm 3/:c

Saturate. mome !C(rt.'q 2

.each rate t/-;r

SC.2.tjI2r1y entat~tb

l~ff~rio::c:o~t:;; e :- r .`.ecolter C:-; ~2
^cr.taninated :et-rfe C-m-- !)

Ur.5atura:eC tcre 1 Ie c ;;e!

Leah :rate (/y:?

rfclutility cornszar.

| Use: I
I Input I r'esa:t

| 2.120EC02 | .O^GE-01

I .OrjoE*C*l I t.fl09.o2v

| 5.0OOE-C | 5.CDOE-DI

| 0.DMOt.vC | .0t'1E.0t

| 0.O0E4D0 0| O.OD0' lO0

I I

| 2.32QE-02 |.000r401

5.00Z40iI | f.OODE-Ci

|5.000t-;1 | .ODOZ-03

10.00DE400 I0.000E~flO
D .DOCIDE4O |O.QQOE.CD

| D.900E.0C | Q.OOGE-'OO

I I
I I
| 2.000--01 | 2.03DEC-.1

| 2.C000.E0 I 2.DCOE-1: M

| 2.000E101 | 2.000E-O1

I0.000DE4D0 0.000t*.C0

I 0oo.0OD40 0 .000C-00

II .
| 2.OOOE.0 | 2.0O0D02 I

I 2.000E+01 | 2.0O0E-0C

| 2.00CE-0l 2|.OQQE-DI

| O.OOt-O0C | A.IOD -tO C

|-1.00vE-QC |-0.(I CE- |

I-i.000t-fC |-l.CCrOE-t0C

|-.7-CO |-: .0CC0OC-0

| C.COOE-C v .C-OC00
IC.~00O.00, I .00:s-no

| C.OQOEOL.0 I t.tO:ElO- I

|-.CC-OE-OC I ;EO I

|.0.00Co00 I |.Q-Ct |

|-.ODDE4 C 5-i.OC

51 OCE 1 5.,C-1
|5.0COE*01 | 5.C3:1.2 Ie

5.00oCf O2 I 5.0CC 00 1

|I.000'DE-tl. D . ODIM0 |
0 .OOQ.EOC !OO-

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

rot used

E.69-r-04

not used

9. 2 IIE-C3

not used

9.6 2E-04

not used

6.249i7-02

2. -,4-- C2

9.111E-C3

2 . 5i4E-2

2. C
7

4E-O:

2.i E-C4

not u5ed

rict vseo

| DCNUCC I.3t I

Dma DNCI-;i 1)

| OZNt'CS 138I

| ALEACH 1i E)

I SOLt'BKM3t)

I DCt-CC(39)

I DCN:1Ct03, ;I

| DCNUCS 13 9)

ALEACHI139:

t SOLUBKl39)

i D0NUCCI 2)

| D^U t" 1 i)

I DOUCS I 1)

| AtACHI 1)

| SOLUtBK 21 )

IDCNI)CC( 3)

| DCNtVCU1 3.1)

I OCNUS) 3:
| ALEAC. t 3!

SOLUK I S !

I D)CUJc C 4)

I DCN1CUI14. : )

|DCt .JcI 12 1;

| ALrUtAZ:~4
I SOLVB:IZ(14)

I r't':C 1202

Dr N0-W(2 0, hl

J DC NU. t2CI

| AL'AP.:Ht2t!

| SOLD--':20)

| ctm3' I- 21

|ALOCH t i: !

| SOLt'EKII2)

I

ll

J)sed by PESRAD I Fararmeter

22f different f:cmn use: Input) I Name

1: C.

'26

:16

1 6

2 6

IL C

; E

-ei

I 6

!-:s:rbe::c: creSficier,:s Sc: eiaughter up-2t
7

Contsanate :or.e imr -;:2)

Vvs6auratel Ine ti7 3/S!

Satu:raze :zrce ijr -11c)

_eavt :-kt t/yri

Scillbilisy rcn!t-arl.

: I Iirt:Ik'jtjcn coefficientS cr duat:er P6a-2:i

:6 Contzm:nat-ed :rie !Ci 3-/C

I6 | V'nsaturated :ce 3 in?-3/z;

26 | CC:,:vated :;r i:r -?:

114... Lec!. :h- ii;:1

'.Cl~b:ityconnstrpmt



F±te-Specific !Fararw-'e.e SLx-r.,ry Co;ti'lueC)

r'. 6:..,
msnu I

I use: I I
I n ut I Le t I

Used !'y Skz.D I &rarameter

Ic ifferen- use- --T~p-j) I Name,

F%6

FC26

Rn 6 I

K-3 6 1
.16

.01 6 1

.016 1

;016 I

:0216

.0' 6

026

016

016

016

I

I

I

I

I

I

I

I

I istrizuqjtor. coef!!crens f±0: dau ,te.: Pr.-2:0

Con~tamn.rated :De* 3(Th..3/C)

Urnsat:8:1ez; :ore I

Isat~uzatej tores

za&~-rtt i/vr 3

v0sributior, coeff!cients !cr caucriter R-22f

Cont&=Cnrazed Zorne (r'1

Vnsaturateo zcn~e I 3i~3;

Saturated zone (c o

Leact; rate !!yri

Sri iIJ.1t) Cw-fstbrit

t'istributlori coe~ff.iCer~tE for daugnter R&-722e

Coritamin~attC =or~e 1T'3)

Unsaturatee zore 2 m'3)

Saturated zone onIg

Leach ra-e (Iyr2,

Solub1iiy constant

%sitrit-utic-n cceffjicen's 1or daughter 7T.-22M

Ccnstandnted :cr~nI~cs:';

Leacr, rate t/yr)

So U~.1 I it y constar".

sar..tLuratef :Cne ~I~"O

DistritLutjon coelficien-5 :cr ca%;;hte T

Corrta~pr~atTe! :Onre (r

t'risa:arated zcteS I rr 1;

sctl'rhated :cr. tCrl''.

:.0000-02

2 . O0DE.C2

I .0000.02

0. 033t'-O

0.0001O0. 00

'2. DC00-I2

0. 0000-co

Oc.00-00

C. 00O00.0

0.0000'-00

f . Door' 0,4

6.ooor*04

6. 0000. 04

LI.DOLEo- "
V.0000.00

rn6I

)26 I
..16

-:1
'16 I

'2 6 I

3.00DE.0?

I 0.0000-OD

I ~. o0or-o
I7.0n100.01

I 0.00o0-00

G .DooEr-oO

I6.0010-0C4
6.0 000-04

I6. C6'0-E.(4

0. C COE. DC,

6. 0000-C4

E. CODE.0G4

C. C000. C-C

Or. E00- 00

C. 0 ,CE 000.4

6. 0010'E-04

C. 0010.0DC

0.0000E-CC

6. D0or'0.04

6. AKEr L.14

6. 60 C,0 E- I

Q

not used

3T.602'E0-0?

noct used

I) MINU C2. 3

!I:NtCS (22
) L0T-ACH422)

IS0.U0)Ex 22.

I 0NWCC 127)
IDCk4UCU12'1.21

MKI3JCS (27)

M AEACH 127)

I CPVCC I 23

IDCWV.CU12el13

I- E.LACH32 F)

I 0O.UBK12E)

I D3.'C''3i,1)

S t'CB'C5313

IravinOICH31I
1 0.7~32)

A 1'tAU: 332)

SC.-IOAC), 32)

i OZNPCCI33 , i

I 0Z3N.'S 333)

kLEALJCHi33

sI 50.I!)32

MC MCC (3 4

I DCJBF (3-412

6. DM0004

6. VOZ4 04

i . DOOM.04

0. 0100.00C

0~. 0300."'D

_ _

_ _

_ _

w . Mreat i

Ino: Used

'16

'26

:6

16

. 6

26

6. 600U.04

E.OOCZ.04

C.00ONE' 04

Q'. 0000-. 00

C. cr000- DO

B. 6.7 '20- E.

rot used

.6 Z 0 strr vxu ior.r C~ef2 : e . ro C rau xr_ ier I- 3

i 6 Cont~amir,.atec mnle c '*. l

.6 Unfsaturatetl :cre

Isa:uratec! :c'ne

6.0000E- N

6. CD 04,

C.. 0010-00"



ktsRLt,. Version E.22 
'~ Lim.i: * C., year 03I2 6l2004 ll:2?. za4~ %

5..rkei'.ry : R;tz. ra2: :ax-eter! Fz2e: ~'m2vrrooP Sut'surfact - .

Ste-Soecific Fararneter 
SutLa~y ,ce,tiruej?

rt'11"

I 3)ser II Used ty ~F.SAD I Parameter

I 2'.put I efaul]t I !7 differebt fron use: input) I Nanw

FODIE

FO:a I£

:QI 6

IV'2 6

402I 6

;02 6

C II

02 7

02 7

03 7

3227

~_a 7

217 I
.17

27 I
'7 I

* 7

127 I

17 t

Z izstrituti~r. coet lents fer daughater U-232

I Czntandnrated :orne (cv1T,-3/9I

IUn1saturated. tore I (eln- /I)

I saturated Zone ca /r

* .eact; rate f/yri

Znhai~aza:Icr, rate !r.* .IYr)

Maiss loading !co: ir~hzata:-'o 1nWm-3)

I E:iptsre dIratiC:

Isfa.iecin; factor, Inhaalat~ior.

IStdeldinq :acto:. : r:,g~r

1 ractict, of tim~e spet,-: itndoc-s

IFractior. of tivme sp : outdwcrs (or. site)

Ishape factor flag, exterial ;azwaa

r adii cf sh~a;e factor array 
(used if rFs -3!:

Outer annsular radi us ii.) . rlng 1

Oute: &Tanular radi us In). ring 2:

Outer antouar radius Cs'). ring

Outer anaaula: radius 1=), ring 4:

Cuter a nr, lr.Iar ralius Il a. rig r-9

Outer awwula: radi us In- r! ng f

Octer antul'ar :aC! us (mi, r ing 7:

O.:tc r arnn u"a : radius (Th0 . r-rg F:

Oute: rn.ua radi'us I m) . ri ng 9:

Oujer annvla:r adiu! Inll. ri c IC~:

Outer annular racdi 's fr,,'. 
r a 22

ovu er anaxlar: :adrus 1mn,. rin I 2, 2:

C . 01)OE.02 .0"E0

653.OOO 02 B .C,-' - C

I (.n 0Ot-o0 l. Dnor.ot

6 . O C OL..00 S . 00CZ -C

2I C II 2 5 Dr C.

I £ot u-eC N.0I L

n1 4Ot Oe-C I . V71 - CI

jno.iusedO 0.00rDE-0

I E.600r-C 0 .00DE-ev

I 2.lG r- Ol 0 .5000 L-00

Incot used 0a.00C'tEtO

Inet use: O .C7Itr-30

Inet used ~. 00 0E-C0O

I no: used D .0OD r-CC~

I ret used D .r0OE.COL

Inot used I O. 00nt- "

Inot used! ;I -2.-

-let used C . NOo- Co

Inet S ed I0. (" XZ*-CD

ro~t used . CE D

nct used I A0. r- OO.

Inot used e.2 DoorE-, c

not used 0 .0C0Zt'C

I oct use d! I . v -

i not used C.. N)E C-

rwnt u sed IC. oi;CE-o

not use!

n et us d I ~ O 'DE, '

C nit :usDC C,- C0 Z.E- 'n

-1

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

3. 673:-0.3

not used

___

>C. Shows circular AREA.

,

IDCN'JCC( 135,I)

I 50.'BK(351

IED
IS~r3
ISHrI

Frs

I _ASHAFE1 23

IRADSHAPL 1 4)

I 9A2 CA PE( 2 .)

I RlC.DSHI I 6)

I F A D IH A P I 9

I rRAt' S% EI26

I MFCA( :

r RACk. I t

I FA (2 2)

I rr- i

I ET ( t2)

I r ET (5l

I Wt= 6)
ISOIL

I"

.1 1

"7 I

' I
' I
'2 1

'1

Fractio n.%

F'2to 3

S 'g 4.

Ringq 1

Ring I

S -C

Frio n2

FJ !,g 2C

of arat.0a:~ areas wistl.±n AF

e rruit!. ~e esi sand 9.rair, .znnsumnptirr. 13zc/yrl

r2 I Leafly veyetas I c c ue t on ( g. ' r

Mill22: cnrnou w-:;vr. L 'r

S I f 3l at a rnd ;'ru ltry n 5 J - t n !' . / r

l - .. er se afeor C onSUasp'.4C [

Isci1 ir~Oestir.:l rate f / :



VSSfU V orrlrn A.2: 7½ Lr.it * fr.5 year C31I/;2flZoc i':'' F.re 2'-

Svrrza LSAI: FUeM- ::; Frrame-;tre r::e: F!lhtroot S:-usofa:.e MooIfi.*-i.&

?i te-Specifi : Far ,mete: Suinrnary; r.o m:;iued2

.If

Hi11 I rera-.e: er I

User I I

:mut I Icauit I

i

paol F

rP015

so!e

RDi 6

fi51 E

1019

.0:91

019

01l9

%02C

tQl9

019 1

E19
019 I

)19 I

DL I

C Cr:rjinatir:n frariotr ci Crlr.L;-t water

j CO-tamination frzartor. k- thcuesehz;d wattr

I Cortamrinit ijl. fractior cf livestort water

I Ccua~arssrtlo: fraction of Irrigaticrn wate:

| C.t:oarri.a:icin fra:tior cf a^:batc food

Cora:ainati r.r frac:on of Tiear food

Contaminatiorn fractor. cf rea:

I Ccn:a.i2aticn fractin cS ad I):

Livestca focler ilntare Scr meat 1kg,/diay)

| Mestoct fcider intake for mi2l: 1kg/day)

Livestocl: water intake for meat IL/dayl

Livestock: water intake for milk IL/.day

| Livestock so2l intake 1kg/day)

I Fats loa:ing 5or So jar deescitlor. (g/r*31

Depnt. cf soil mn::ir.g laye: lm)

| Lptb} tf' o:ots (in)

| flriting water f:rcticr fronm g:oundr water

Household wate: fraction rcr. ground water

Livestock water fractcr. from grcund water

1rrIgator. fraction frmn groune water

I t I

I

I

I

I

I

I

I

I

I

I
I
I
I
I

-eI
I
I

Y I
I
I

93

5e5

9 5

9e,E

9E

-E

9!

SC

9B

5B

'E

iB

'et weight crop yield for I'or-Leafy

.et weight crop yield fcr Leafy

| we: weight crop yield fo: Fodcer I

I Grw'ing Seasor, for flor.-leay iyears)

| Growlnc Se-srn. for leafy (years:

| GCroir.c Seasorn for Fcdde: (years)

I Trza.slecaticn Factc r for Non-Leaf-

.ra:r.scca::er, Fact:r for Leafy

7 .rars!cr 2Faccn tacor fvr c::er

I C: TF;IIar :iner:c; tion Fcractin Sfr

t rFoalar :.antercepticr FractiCn or

| :ry Fr:a r Intercept:or F:actin cfor

| we rC.t F ar 2r.te:ceptlcp T:rctio: Ior

I ret Frc iar l.ter e;Elion Traction rc:

I wet Foliar Intercept on. Fr:acion fcr

t;/sl 12 )

kg;/r.''21
kc~/c" 2~

t r.ctr- - 21

Non-Leaf

Leafy

F z'cse 0

Hion-Leaf

Leaf y

Fodder

I:
I:

I!

I:

I

I

I

I

J

I..

1 .0 0 0 5 c ~ I l O C 5 0 I

rno: used 2.0CCCL' CC I

1.0^5E-00 3 2.00O0-C

1.00Qr.0-or 3.r0.Cl't. i

I.5DCE- 0; 5. 005E-C: I

.DC£r-Ci 505r5

].;Ooc-oo 1- i
1.00OtCOE-O j-

l.QOOE-O 1-2

:.OOE-o I 5. 00.E-CI |

!.00:0La0: I 5.0OOOE'0 I

1.65GE-G2 | 1.600E-52;

.OO0t-V| 5.SOOE-C1 I

1.0 0-E- A 2.0010E-014

1.500t -Ql I 1.501E-lI

£%o'0E-Ol I 9.00Ct -EC. I

1octvr-05 | . CDOE-CO j

r.ot used | 1.0005-00 I

:.0005.00 | 1.0053.00 I

?. Door-CC I . COE-0Q I C
. Door-Di % t. oos-03
1.;E-C00 I .500E-DO

.10o tt_ oo 2.1 005n - DO

.7005r-Cl 1 2.-o0r-t1 I

- 2.1t0E-C2 I

T. or0-02 | 9.CODE-t 2

V. oEr.-o: I . 00"5.-0 I

I oc-r 0 .. ocoozs- 5S

.000 - CCr- ' I2.50VI-31.5Gcr-c! I 2.50CE-02 I

!.St:E-C: | 2.!-tOE-:' |

!..QO-t. I 2.50rr.-32 1

.5tO!S-4l I 2.500S-C I

.So - -: 2 w.S r. - C1. 50E- C)! 2. 50Q_- Q

.0t0!.(*1 I 2.t000r-cli

I I

. !QOE-OS | 2.0.00-0t |

.C0..5-:2 I l.OCr-C2

.COOE-C- I 2.U000r-2 i

.C:fiF-02 I 9.005-i C

.O O!.Dl | toDIE-CI |

.0oE-07 1 .0005-0'

.OOO- t C, .ttOE-.OL

OCOS11E.- C I '1.0 10 -C0

0:WEio-t2 I 2.C(.:CL-ti

.F945.03 I k.0?-4t-! I

I I

Used ry IES- | P.r:aeter

(1if different free. user inputl | Nane

I-- - I w

l: aw
[ ~I r: s

--- |jrFLo

^FMIL-

|LFI 6

I LWI'
I Z S

-- - | CR00

I rYvw

___ I Y~ll;--- |YVtil)

*_ ' 7J t2)

ITE1\f2)

___T 2 .. i: 'i

_ RORY(!!

___I RC8FY'.2)

Rh'E(T 13)___ I 5W'lT12i

| C!2w70

--- gC] 2CZ

- CSC; L

DM4C

_ __ .C; F~~~ I r~vSy

I AVTGri4
___ I AVI'G5

--- I cclr

M W Keatte.no Reoval Cr.r:stbry f:r Vetaticr;

C C-i2 CTjCentettiOn if, water qC,' '- !

I C-'2 concetr.: ttIt ,n oratar:inatec sri] (;,'g)

| *raction of ecgetation carbo from soI)

I FractionG of vegetatjn carbo-n fron air

| C-14 evasior layer s.ioc:ners ir: soil (a)

I C-i: evasicn flux race froM s::l 1/shec;

I C-32 evasir, c-r. :: rate frr.- so;l (/set)

f rartioct n of r:;.rn In tesf cattle feed

cs t-; r g rain i:. a121: : ee:

erectir:. art;:: for CaseouL- fcrms' of ^!4

: Sto:rage tImes of .:otar~r taeO for-istcfisN ilays1:

I

I

I

I

I

I

I

I

I

I

I

I

I

I



fiSRA. ;%Ar.ir. .23 :', ::r-t * O.S yb7 ;' ii;.;_;04 !:2 Fane !^

:- ors._:: Ri-'.i :-fauit rbiemvters F:l': .i0r - mc;r;: Sutsurfaee V;:if:_ `i;G

Zite-'pa~c "; rFaaater SunVrary (rcnt-nurtd?

r^ 1
Me.ell0; Fa2 arpame:e

I

STD3

S70S.

STOP

S.70.
.R I.

II
tC21

: 221

:C21

021

:2!1

C21

021

021

321

221
Q21

'21

'21~2 1

I1

I

I

I

I

I

I

I

I

I

I

I

I

rroits. :.^:-heafy veqetatles. anq C. or1

L t'afy ven-tatie-

meat and poult:)

Cr|--tar-ea And r.'olu:sl

he1fl water

Surf'ace water

Livestock 'doce:

|.hicl:nes- cf 'huild; o-g f0n1aticr, im!

Eu'k density Cf 'c'dlirqg !oundatiom; Ic~ - .

7c:al pcrofity of the cmver materia,:

|ctal ;porosity of the buSl 'idg foutdaticor

Vt1~s~etrtc water couternt of the cover rattrial

Vcljretr.c water cont.ent of the foundaticr.

Ciffusicr C:.!ff!cient 'cr radcn cas It/se:

in cover vaterial

|in fcundatiron material

'.r ccntamriatel rone soil

Pado! -vertical doirns'on of rn±-:ing fn;

jtvseace t'uilding air e::har.ce rare (l/trl

e!;r- cf te bild'ICg (rr.ond It-

Sui :ir:; ±t:e:ic: area 'actor

!ujldir.g depth below ;vr.ru su:rface zra

Dn.anr.:jr- power cf F.-2.2 gat

r.arsatin;c power cf F.r-Z20 qas

I i2sor II
I Sn-ct | irf'ault

[ .:.4 2 2 0 -0 I . o .E c
|i,.fOOOE- | l.COSCO|

I :.CO:'-OD | !.OOD'2OQ0

| 2.20t101 f 2.0002.3 |

.L.DO*E-CD I '.O00DE0D

2.000DE00 1 5.00oo ID

2.Q;^n-DO .Q'C
I .r;oro.OO I ;.CODOOr

.I C.500L-01 I 4.'0C'-C: i

rct used 1.0-1

not used I.ASDQ_-Qi

nt r.: Lu--ei 4.0000t-D1I

r::t used j 2.00OU-02

nrt used I 5.0000-02 I

| rct t:sed | ;.QDQE-C2

I I

i nc: sed I ;2.0D0E-06

tot used I 3.0000--7 1

| rot used | 2.00QE-06 |

n|t r used 2.CcOQrE-CO

nrc used ! .0000-01

: .o usej 2.50OE0-I

|:t *used I O.DO0000

nt used I-1.COCL-00 I

rcr ;ser I 2.500E-C:

:.c: used C 1.5002-01

3 2 I --- i

:7 . ---_

___

U.sed by RESSr~
t D p arameter

| ! dlfferent frre user Inputl | Nam

I STOR Tll

--- | SSOR A 121

~ |STOR -. 13l

STO T7(2!
--- I S70R_7(61

STOP IT(5!

S |TORJ 161

STOR Tl71

I STOR TIFI

- STOP 719l

IFl

--- lTrrL

.I1420n

D oircv

- -- |DI FCz

__I rA

nne:

EL'cANA i2)

-- - |IvF
_~~ ~ _:_r EsI lI:

__ I E-P~ i- In

I
I

I

I

I

T.L

7_.

TL

I ICT.,r rof ;rar.iCa', t 2t .Ct:.

I ma::irimw. numubr cf ir.'eratfcn: pc'sts f:r dAe

I ru.ui-J nrer of rrea:tiro prrn:s f:r rirl

Sn=Tr,&:y Cl Fathway Seleczions

.- athway | ser^ Se;iect:t

' -- v::tet:sb rassL; I aCire

2 -- i:.heiatien (v/c :a^enlI active

? -- rt ie er^Ist frC j aCtivt

-- Toat :r,?etrtcr. J actIve

-til. ircestiro I a:Ve

6 -- aruatic fords I acti-ve

-- =:'rkinq wate: I aritjve

F -- sri1 Ir.csricr I artive

!-- roedrt I :;-:~

Find e :l. p~at'h-ay 005cr. I acti :e
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Suummary : Rr-cFl- Defau~t Paranpler: --i-e: Plumrv'c-t.I izzsrace

Cofltaminated Zone Dimensions

Area: 3850.00 squa-e mreters

"...-.Cness: 3.00 r-eters

Cove: De;t.h: 0.00 metersa

Irnital Scl-: Concetrat-aionrs pCiI9

C- 214

Cn.-?43

CO-to

re- 5~

P.- 3

Pu- 2 3('E

tU-234

U-2~5

U-236

t1-23E

I OOOE.C00

2. 00E 00

.OODE-00

i.Ooor-4oo

2. OODEC00

Q. OOE.OO

a. OODE*00

2.DOor-ocr

1. OODL.0c

I . ME*t 00

2.000rCoC.

I .OOEDOD

2. OOZ0E.0

2. OC0E.00

I .000E.Do

I.00:0

F ~htlot:.Dse TDCSElt). rnren;/yr
Basic Rad atior, Dose L~itr.t - 2.50O~0E rreb/I2'

Total 1i:1=r;re Sur. M1( - 1r~c~iof. cf Basic Dose Limit Received at Tilme (t)

t [years): 0.00tC-00 I.C.'CVt.CO. 3.r.00t-C'N 1.DCOE~I .OtDEO 1.00CE-C2 3'.ODOE-C2 1.00CE-E03

TDOSElt): . 329-C2 2 El-D2 2.540E-02 1.I.FEP-02 1.2ED .6CC .344C.401 C.593E-0D

M~tl: 73t-L 6.~72E-00 E6.36I-00 4.3`3C~0C1 2.e4EL 0 I.C13PE-Cr2 .1E 2.631-01

xinmu TMOSErt): 1.929E.02 =~em/2': at t- l.GOOIE~00 vears
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.:-al i)ttSe '"::.:::'!N;Libil$ fr-iizr f: r~dvidual RadimuClii jes (11 are Pa-hwavs lp!

>~A ?. rrer /yz and F~a::tion of 7OmE; loose At t C.- D-IE.-Gf yea:?

WZeter r atp~en ¢hweys f(JDNalatiwr egclu-tef.:ic

G~round

;Zdir

??-243 2.261t-C1

S-i37 1.216r-C0t

:-152 2.fCM-OCI

1-254 2--'56E*5o0

1-5 .736E-02

t-55 0.0D00L.C0

2 C. OOOE-Doo

129 S.14!E-0

-9c 3.714E-tO

-55 O. 0OQE.C.C I

-63 O.OOOE.OO0

-23F 6-.230Z-o 5

-2390.ItE-4

-242 2.101E-OS

-90 9. 16CE4

4 1. l.60$E-04C

!35 2.971E--ol

,3E ftJ93E-. 2 C

I . 7CZ DEi3c!

(. DOD

Q . 0Q:2

Q. r: -0

C.C1;;~

0. torCO

C. OOC3

0. '2,0 3

. l000

. 00C.

C. 000

nr.r er,; fr;:

I _ .72- .*-r,^ .Pt is

; r? . El 25 £1- 2' r. KITo,

2.b,4£D C.. C, 1O

901 Er-V .D e.t~O

t.g-,Z-06 .O.CvOC

f:. ;'1 7E.!- o' C. 000 D

.2 .: £- -,;4 c. 1l ..-

.8E-;95 O.OC5^1

;. 2r-oi cwctzo

2. 3;i9E-r.? tC. 000

3 1 6E-O: . COOOQ

.4 1;,E- . DZNc~0

;adz*n

rrrer-;yr f ro;;.

' e COOE-no C.fi^CO

P . OOQ-7 QO C . Dion

:PO. ONE- Do C . C O.'

C.OOE0-O^ o VVoo'o

O . OO'tE+CeO I. n0o

5. E bE-r rl . QOGG0

QO. CoVE.ct CO 0. OO0
CVC.ttO E - DO .O.OCO

O.COCE-OO C.03000

C. CNQE-00 0. eooo

G. QOOE.OOC C. 03QO

0. DrDE- OD, o. 002711

0. Por-E-N� C. 0,100

t . QOOE-- ocC.0QOOG

C. C ODE-Ov C. OOD

0. COD-O£-3 C . CQOO

Q. P03EiDO . .GOuDC

0. OODVE-t-C 0. at

t'. OO1DEO Q ~ . OOODD

rTo . O- t'O C, . =01'i

m =eml)'r S GC;.

3 .F66E-03 0.0OC10

if35E-01 O.QO;C

3. 46 E-O.; o.rroo

2 .136E-G't 0.03.00.

t,3:12iE-04 C . CCOP

4. ss4E-05 0.000v

9.F4 6E- 03 t . JO0i

5.01DE-02 C.0027

E. E39Z-03 O.t!OOO

9. 739E-04 C .0ooo

2.666E-C.- O.VtOo

i. 2W6-0 o. 002 6

E. 4 9E-V3 O. 0000

4.323Z*OD c.o22s

f .6r2-Dl C . G037-

6. 52 E-C2 O. DDt4'

t V E 2o. 0003

6.2ssE-t2 o.oor;

1.9597--00 0.e435

jtbIh

r>emyr a:ct.

4 0. P -

!C.ECE-t; C. ttCto

i 9sE-C4 0.00r:

L ]. 3' iE-5 -. 5D-05

i. C;4E-r-2 C. . COO,

4. 5 . -EC:, C'. GO Ctt

D39OE-^t o. ^

2.e!E-rl C.tC Oo

9. 'A761E-04 C. OaDM

f . P IE-4 2M~cOM

t..SS!-0'. C.GCIZ'

f.226E-:l4 ;. OOG^-

9.63 S7E-Q,; t. MtLl

2.PIEQ 0. 000C

3.226E-tC C . oc-o

2.47 E-t C .OQiCt

Imi I k SO' I

rn:e>u/y: I :act

2.;--i0. 001 ?

I1.1 02E-02 0. 00^1

5.441E--02 C.OQQ3

P.DE'4E-D6 C . oDoD

i .i76E-05 CADDOQO

:.it2E-06 O.CODQ

5.735E-D6 D.QODO

1.2tr- . OoOO

2. 6?3E-O1 O. OC1S

2 .!'29E-D6 O. O5

6.0t'4E-04 0. ODDO

O.-rtQ DODO%0

, .94 S£-C4 O . OQDO

2 .1160£- 04 0. G QOO

4.43CE-06 Oj.ODD

:.96orE-Cl o.no1

I .4S4E-C2 ^. QC i

. .087-C2 C . QQOC.

1. C25E-32 0. OOQ!

1. 033E-02 C .0001

1.;33E-02 5.0Q51

-.296E- C, .O4

nmreni./yr fract.

.- . 53E- Q2 0. D D;

333-C0. QOOO

t 1EO . DbOO

FP. e 96E-CS O D.ODOO

1.294£-D4 C.DDOQ

2.01 2E-GS D.50DO0

'I.454 £-0 6 0. OCOC

4.7}tE-07 o.onoo
3.IPIE-03 C.OOOQ

1. Q06E-G4 0. OOGO

2.9SI£-06 0.00r0Q

S .07M-06 0.0000

4.491E-02 O.OOQ-2

4.5ESE-02 0. COQ3

S.8S2SE-04 C.QOOQ

2. 075E-C3 0.0ODDQ

2. 02?E-G-5 0..-OCO

3. 98 6 E-( 03C. OOQG

3.762£-C3 O . CNN:

375-3C0.70n0

3 E iC . OOLt.

i.O46E-Ql C.QO1:-
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Ourriary: RE.ki--1 2au;: rara.eo:f:5 r::P: TJ;r:r':-I: Sutsu::a:( .:cgi.ej.^kC

T-:a: Df e Cn:t:iutzcrzs 7DFl0I.p.tI for Individual Radionr:c1ides (i) an ratfwayr (pi

As .mrer/vt Fr;:;Icn of .cal Dose At t - 0.00^E-30 .si:r

Wate:r Dependent .athwavs

Wa r er F. st

Readio-
rinelly c-a r

km -24 3.9020-00 t.Sil2 7.43£-t3 C.0CGO

-14 .9900-63 c.roc' f.2it -. ? '.O0Q0

.n-243 2.9590Cr0 .0162 5C.72;E-C3 O.OQDO

:c-60 e.s4c4-t 0.CQf 1.}42E-!2 0. 01

.s-137 3.45$E-QO t.C189 4.447E-G- C.0G24

:u-152 7.536£-t3 C.COOG 2.cO; -C5 G.OOCC

:v-1 4 2.0960-02 (.01COI 3. B;E-f5 C.OO0

u-i55 1.704E-03 0.00OG 5.49DE-06 Q.OCOD

e-55 :.S '7E-C: P.00D2 2.4 :£-04 G.0000

-3 3.25 7E-03 C. KI0 2.136E-06 0. 000

-129 3.lSE-C'. 0.2C} 4 9.542-- C2 O.Q005

-S-94 V.I40-02 G.D00O 2.G27E-C- 0.000C

:-5F -.202-O:. (. cooc :LL; . O, C. DOO

1-62 F.4$2£-03 0.ODCG 5.472E-;5 O.OCtG

*-238 E,.3690-C; C.. O052 I I.E-C C. C6CO

:-2 29 .042i-00 0. 005' 2.t: 1E-0O. C000

i-242 2.J920-r2 C.002 C .N j; 7E 0.05 CO

.0 I o.tC-tI 0.Ir0:7 7. 67£-032 C.O04

V .2.FE-GI 0. 0007 .i6i2?-4 0n.0on0

23* f6. C67 C C. C35 4 I .03C-04 . O.DO

235 6.0420E-: C.00.3 3.E3-^: 0.00n0

236 f.052;-tl C.?^33 :.FC3Er-C4 0.0040

23E E.C520-0l 0.0 :2 -.92D0--Dc 0.000

:a2 7.tcEZ-C2 C.a CT S 24- Q.C^.6

Pae Et. ; an: Msea Ki :k

nrern/yr tract.

r0.0.7DE-0 Q;C.000oc

.oc-O C .O2 0 DO .OS,0. OO£- 00 0.0000

C.0030!- 00 0.0000

r'.005E-:040 .05C0

0. 000C00C 0.0oO0

OP. OOE-Q6 .05:0,

0.0000.0 0.03000

C.003040 V 0.0000

000-00.00,000.CODE0O0 0.0000Q

0.003040D 0.0000

O.OOM-O_ OQ.ODOD

P.0000-300 0.00100

0.005E-0^ C0.000

0.00C0-00 0.0000

0.0000.00O 0.000GG0.0000D00 C . C00C

c. 0000E-0o 0. 0.00
0. 'QtE-CO O. 0ODO

C. c"OVE-C, C.0003o

nren l: fra: .

.. 730E-0 0. 2ODO

.66,70.00 0.0092

3.979E-0: O.0C22

2. 9600-20 O.G107

4.245E-C- C.0000

6. :75E-C3 0 .600

F.60sE-;4 V.D000

I.0E E-02 0.0001

2.577E-02 0.001

2.1050-02 C.i5

5.917E-03 0.000

. 7f60-02 0.00C0

4.t35E-03 0.0000

5.2-7E-C0I C.00C2;

S.F60E-OI 0.0032

:.t24C-i2 C. t0DD:

1.229-01 0.0617

1.4E3E-0; G0.000

3.5f70-O C.0C020

3.403E-01 O.0029

3.4200-O0 0.O:?

3. 260- 01 0.0i 9

4.; 26E40 C .22

n /emiy: fract.

i .7630--3 C .L GDu

:2.607E-03 0.50Q0I

i .3FE-04 C. 0C0 O

2.9720-02 0.0021

2.i350-04 D.v0.DC

32.1 OC-Gc 9 .0r 0

4. B270- 05 CO.D

5.4300-03 0.0000

2.4 0E-03 (.0ec0.

2.7200-0C ;.02(3

c.456E- 5; t.006D'

2.200E-G4 -. H20

C.t22E-D4 0.0 00

2.327E- e.e;co

2.474E-03 t.5ri0'

9.410E-G5 C.0ovC

2.l5E0-03 ;. 21:

:.F50E-C4 O. 0002

3.060E-03 0.00o0

3.0995-C3 0.0;03

i.E15t-Q3 .0330C

Tiee/yr tfrac.

6.17 2t-04 5.002S

i.420£-03 0.DQ30

4.6ciE-D4 0.0(00

2.'iOE-O Q.0006

2.2F97000 - .0122

2.2:920-05 O.C03

1.7:4E-OS O.O.D0

4.!550E-O4 0. 000
; . 52E3r- 03 O . O QCC0
7.4030-53 0.0030

2.9ESC-C1 0.162 3

I . 590-0 0. OODO

4.9l0E-03 O.00QO

2 .3i450- 012 0 .0 0I

7.4220-05 O.OOO

t.2290-05 t.tODO

2.9790-06 0.00-D0

2. 992E-00 0.0264

?.0700-02 G .0 OC1

3.02E-02 0.00I2

2.f-2E-02 0.0002

A]] Fathwayr

c:rea/y: r ract .

6.524E400 0.0357

2.4721-0iD 0.OQ0

5.126E-00 O.C260

7.4790D)0 0.040'

1.1090-O0 0.0606

i.65IE-O1 t!.045

2.E770E-O 0.0 57

7.0I0E-02 O.0004

3.6460-02 0.00.02

7.005OE-C2 0.00C4

3.72E0.00 0.0204

2.171E-02 0.0200

3.207E-02 0.0102

2.r190-OC 0 .0.09

2.0220E00 0.0122G

5.295E-02 0.0003

3.9&0O00i 0.2176

S. 62E-0-2 0.0053

2.:23E-00 0.0061

2.353 045 C.. 34

1 . OSRWE-00 ;3 OD5:

2.227E-00 Q.00e2

I.929E0-2 3I O O. C

_.F:5E-03 E .-C, :2 2.612E- -2 0. CO(2

1.-S-0G 3.04:, ?.4'SE-CI 0.iS!i

JIT. cf all a i:..re-:n ' e: -e :rtpencet ;a:c.mays.
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Sunrwiay : LS0.AD 0aia2t31 Farar-et~s rf Numrrozh zu.surfact mdfe.~r

7otal Dose OCrt itutZjC:,S 7L0SC1:.Fp.t for 3rd~v~dv&2 Radlunuclitles ;8i and rathways

As mzrne,/,y 4!.i Trac:io1n of Total Dose At t - 3.0000-00 ear

Wa&ter rP.iepenaernt 0P&th-.ev [Inalat-ion excludes rador.3

;adic-
plant

iuClide m:er./y: fract. .rery!r f.ac:.

vn-241 1.735E-02 t.0002 i. 2?0U-0: C.DOtOC

:-14 2.349E-07 O.O00Q I.694E-05 .0000

h.-243 2.206E-0 0.0O013 '.5'7- 0. Q.°OO.;

o-60 5.064£tO0 0.0295 5.122E-O7 0.0D00

s-137 1.2214EOD O.DC7: F.556E-00 0.t-OD

u-152 2.503E-CO 0.0246 5.909E-57 ;.000Q

u-254 2.6390E-0 0.054 7.347E-07 C.000Q

u-255 5.854E-C2 0.0003 9.71iE-0- M.0D00

r-55 C.000E000 0.0000 5.200E-tF 0.0000

-3 C.00DE-OO 0.0000 6.l0FE-D5 0.0000

*129 4.674E-03 O.0000 4.647E-Q7 0.QCON

'-94 3.712E0*0O t.Q2i6 2.39fr-0o 0.QCOC

.-59 O.0OO0-00 0.0000 7.743E-59 0 .0CIO

.- 63 0.0O0E00 0.000Qi 1.784E-CE C.0000

P-23F 6.160E-05 ;.Q00CC 3.l20E-Qi 0.0000

-239 1.172E-C.4 C.0C0O 1.242E-03 0.0000

-24i 4.721E-05 Q.C000 2.5i7E-t5 C.DCO0

-90 P.520E-03 M.OOOD 3.39SE-06 C.0000

.728E-C5 0.0000 2.290E-0D '.OOOC

234 1.804E-04 0.0050 *.Fi,!-D4 t.0C C

235 2.5S9E--I O.QC17 i.55:_-04 C.tCCO

236 F.644E-05 t.C00. 3.631E-04 0.3003

230 5.F0oE-02 C. C03 3.4Q0°E-4 ^.000Q

:ci 2.5c0Q.-C] t .0.C9 .O 4fD-ti c..

mrem/yr frrct.

P. _...N CO
t .0000.00 D.OCC5

V.0000-Co 0.03000

0.000C-00 G.OCOOQ

0.000-00 t.C00O

'D.OOQ.-OO 0.000D

O.OOCE-OC 0.00QC

o. oooo.oo c. OODO

O.OCOE-00 0.0000

O.OOSE-OO G.00OO

.00o_00 CO. OOt!

C.Q;QE-GO O.OOCO1O.OOO-00 0.0000

O.0000-00 0.00CO
O.OOCE-OC n .oooo

O.000D.00 C.0050

0.0DOE-OO 0.0300

0.000-00 C.0000

0.000r.C0 0.0000C

000-00.1000

D.Q6CE-C3 0 OO00
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2.5es--03 0.0DO00

2.'670-.,3 O.COCC

2.4f,;-G3 0.C0000

2.45,}-0r c.0oc0
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*.190E-05 0.0O0C
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%C-'. 0000O0 0.0000

rirem/yrr f rar.

2._!4.s-OD t.0435

0.000E00 0.0000C

1.f520E-Ol .n267

5.f_31-03 0.O000

4.2-9E-0Q 0.0092

6.722E-04 0.00QDD

5.675E-C4 0.0DOO

1.4260-05 0.0000O

3.2f;E-06 O.OOD

1.:24E-2 1C.0000

4.212E-0DO .0894

5.753E-03 0.0002

2.4C72f-03 0.Q500

3.246E-03 0.D0C:

4.I0.E-02 Q.0087

5.77-E-02 0.0Q2l

5.959E-02 0.0023

2.2550-t0' C.0266

5.326E-02 C.0023

3.46CE-03 0.0073

4.C32£-0. C.0096

3.269£-0: 0.007C

1.299E-C1 C.0070

2.125E-D_ 0.23-9

m~remly/!: f ra:: .

2.576E-03 Q. OOG0

0.OQCE-00 0. 00o0

3.958E-04 C0.0D0

.42030.0002

3. 222E-01 D.0E66

I:.2-CE-0 0.00CD

2.F53E-05 0.00DO

2.321 E-7 ( C.0000

3.604E-Of 0.00Q0

;.737E-22 C.ADDo

7.427£-f2 0.0Q5f

4.332E-0 D0.0000

1. 034Z0-0 0.0000O4.044E-054 G0.00C0

3.033E-03 0.00t0

! .4C53E:-C; O.ODOQ

.. 12E-C3S D.0000

7.020E-C5 G.0D00

2.959E-03 0.0002

7.29DE-03 t0.0052

2. :12I-03 C.0003t

2.t32-0G 0C.0002

2.320E4C2( O.f.252

Milk

mres/y r fract.

f5.75:E-04 G.0OCO0

o.0oc00co 0.0020

2.204£-04 0.0000

2.529--03 0.0000

4.774E-02 O.0lQ;

2.446E-06 0.000Q

l.59.E-06 0.0DO0

3.977E-06 0.0000

1.342E- 07 0.OCD0

5.249E-22 0.0000

5.9240+O 0.1253

1.613E-06 0.0000

4.094E-03 O.0003

9.029E-C3 0.0002

6.002E-05 0.O00

b.122E-05 0.0000

1.637E-0C 0.D000

3. .330-02 0.007.2

3.044E-03 0.0001

2.924E-02 0.C006

2.764E-C2 0.0006

2.770_-02 0.0026

2.770E-02 O.Ot6

6.'4600 0 2.145'

All rathways,

rrem/yr tract.

6.04E-00 0.02592

9.5S.?E-30 0.0OOOQ

2.4E40.00 C.0513

I .04FE-03 C.0b22

2.4240-CC 0. lS1

5.495E-03 O.l2i7

2.6720-C3 0.005'

1.OSOE-03 0. GOO0

. 075E-0f 5S. 0DOQ

4.94E-21 . CDOC

2.84E'02C 0. 3923

2. 672E00 0.0779

9. 77?0-03 0. 3022

2.256E-02 0.0005

2.419L.00 0.030;

2.996£-20 0.0424

I.727E-01 0.0038

4. 4330.2o 0. 0F41

3.503E-01 C.0014

3.0740.00 0.022e

2.529£600 0.t324

1.Q021400 O0.C2'

:.07tE-05 O.C22F

4.-1E0-21 1.000GC. __;; O.' 3 0.0 0 O.i:O:

im of all water inoer.,erent n-.I orep:e.t pt:n-ays.



O;SRA.E VePr.A.L 6.2! T* Li mit * e.5 "Iea: O33:'tJ 2 '4 :.' ;.,e

Surnexry 050. :_s r -au'i: 0arer.eters Ti ic: Nur::: kc Sutfsurtace MIrf-d.kk>rt

7c:al Dose Ccn;t:ibLtL ,is T70OSr1.p;, for Irdividual Fadicnuclioen (1 arid Pathways (p3

As rrern/yr and FractJon of Tctar. 'r5e A.; * 2.(OEflt2 yeaars

Winer rioependent Fa:havse (:r6a:atic'ri e::;:2ds :adier r.!

zalic-

;uclide m:er!y: :ract. ra:em.yr fract.

a'-242 1.4220-02 0.000C 3.049t-C. 0.0002

:-1: 0.00CE-DO 0.0000 0.000000o 0.0000

m-243 1.5F97-t2 C.0022 '.4 69E-'5 0.0000

c-tQ 3.c97E-^6 0.00OO 3.P42 --1. . 03 GCO^

s-137 F.261E-C? C.tOOS 5.E23E-10 C.OQOO

..- i5 .- 1 0. -2 r.0o00 .. 2 E-CS D. QODO

u-254 :.C35E-t_ D.0t0l 2. E2E-20 C.00-;

u-355 5.4:5i-O^ 0.030)o 9.099E-i4 0.0^D

t-55 O.QD5- C0 0.OQC3 3.202E-20 G.OQQQ

-3 O.00-O0 Q.DOO0 E.0000.00 0.O003

-129 2.467E-C5 C.0QOC 2.371E-0D t.t0CO

)94 ?.45-00 C. 99FP 2.127E-C6 Q.0O3D

-59 0. 000000 C.DOSO :.39CE-0Q C.0000

-63 0.0000E-rC O.OOO 4.955E-F C.O00D0

;-23F 2.7930-05 D.0OD 5.Q6/E-04 0.0000

-239 l.l15s-tc4 t.OOC 2.2i.E003 Q.OOQ1

-241 4.F650-04 0.0000 3.62iE-05 0.C0OO

-F0.2740- 0.0000' 2.Q02E-09 0.0000

| (- 1.66E-0 0.0000 6.069E-3r (.3DGO

134 2.225E-C4 0.0O00 3.506E-04 0.00^0

235 2.7?3E-0Q . '155 3.520E-04 O.QODO

236 7.9-4E-OS 0.DO C 3.330-04 O.O0i1C

230 5.4C2E- 2 0C-31 3.222E-34 G.200v

; 2."820-C 0 WC. 2 Q 4 C';E-t.OOC3 2

padcn

Ir-rem/yr , ract.

C. O0CE0Q0O'. Q1000

C. CNNQE O C. tGOOD

r. Voro-TOc Q . OOCOa

C.O0;0.00 0.0000

rIn0.000-00 0.0000

G. OtQE-00 P. Q.000
0.0000-100 0.0000

C . VCD-1--Z Q. OO:DD

0.01,3 00- 0.0030D

0. 00E-0CQ0r. D000,

O.CQOE-DO O.OtOOD

O.OOOE-00 0. 0no

O.0OOPE-0C 0.0000

t . 0OOE-Z ?0OV. OODOi
C. ONE0 D0C 0.0000

0.0000-00 0.C0000

0. 0000t00 O.000

0.0000DE-00 .000

0. ME DC, C0.OD00

C.000CE-00 0 .000

0. QO0 E- PG C . 00CD

rcrern/yr f:act.

2.77'0E-C t.5:L7

0.0CO0.0 O.0t0C

92.?i-Q2 t.:Ci;

2.2460-0 0.0000

1.i'50-C3 5.QD?3

;. .'7E-0c C. CCOC0

7.74G0-0C 0.0C;O

2.7i4E-10 0.0000

F.7i3t!-7 0.00ro

0.00004*0 C.OO'0

2.4240--03 0.0002

E.2510-(.3 -0. cf4

5.49 00E-04 0. DC0

7.30'E-04 0.0000

i.3-12E-01 0. C076

3.250E-C01 O.02c5

9.564E-C3 r. 0oc5

2.i.230-Q3 0.0C002

2.216E-02 0.C,13

f.050E-02 0. Q033

7.725E-0i2 .0O044

5.7:i60-02 0.013B

1.0540-00 C.O :9

nren/yr fract.

3.934E-C_ O . 0OC2

r.G0000-p0 0.0000

.299E-04 O.00DD.

2.0C7E-06 0.000

4.247E-04 0.0000

3.004E-370 0.0000

6.3030-21 C.0000

4.9 620-26 r.0co0o
0.QOE+00 C..0003

2.2970-04 0.0000

6.l134E-OF O. OCOC

2.2-0%__5 0.0330

?.7F20-c5 O.003v

3.1F2E-C3 0.0002

0 .2260-0Q3 0.00CG5

i2.2650-D4 0.0QO3v
2.292E-04 C.0000

1.iQ;0-05 C0.000

2 . 0920-03 0.0CO0i
.04-20.0003,

2.072E-P3 0.000

2.2::72E-03 0.0CO1

oM -Ci'

MNI?.

~rem!¶'yr f:a ::.

3.6270-4 l.060to0

. COOE- D'. -. 0000

2.50E-C05 C.O0C0

! . 3550-09 O. OCt C

3.522E-G4 0.0.00
i4.2560-Ct0 C.DCOo

4.2600-O? C.0000

2.409E-12 0.0000

3 .7260-2' 0.0000

0. MOE 0 0 .0000

1.294E-Q3 0.0001

1.063E-06 0.000D

3.763-04 0.0C000

5.0C50-04 0 .0OO

..929E-05 0.O0DQ

2.129E-04 C.0S000

1.249E-05 C.0000

1.343E-04 C . D00O

4.653E-04 0.0000

9.9640-03 Q.Q006

9.4250E-03 G0. 0DS

9. 460E-03 O.00C5

9.4720-03 0.00rs

4.21?E-C- O.:C24

So2 1

mren:y: fract.

4.1600-02 0.0024

0.000or-00 0.000QO

2.66f3E-03 0j.000>2

2.359E-10 C0.COO

4.446E-06 0.0000

4.670-07 P. QDCOr"

4.690E-06 M.0OOD

;.6305E-2 0.0000

1.32:0-3? 0.00CQ
Q C)QE^OO. ODOC

0.0000-00k 0.0000

2.6320- 05 0.2000

9.4l72-05 0.0 OO

1.663E-D6 0.0000

2.214E-C0 0.000C

2.025E-02 0.00:1

4.927E-02 0.002?

2.44606-03 0.0001

3.4C240-6 C..O00C

f6.M9007 0.D 0

3.6610-03 0.D0r2
3. 9i C0-03 0. DD^2

E.47.0-G3 0. GC02

-. 474E-03 0.1002

1.3030-01 0.0&:4

04K_ .



Pcsk;r0. vers.or 6.21 - rt .̂  a: 020/i4 17:33 7c) 32

Ssrrj..0rC 3.e~rlr, t trestt%:rr File: r2::.&3r-^,: .'ubs::2ice Ncdif~i*s.F:'

.otal De ccr:n:snit.:;s Tt'30). s .ti for tr,d4 du1 RPadionuclides t.) anc Fathwavi (p1

_ rr.:e:./yi r:d a rr.c:ic-i at f ita2 L.5vst A.: t I ].0300DE-02 yorars

ta:ter t-epenne:,: ratJ.wav

Water Nsn Fraca: rtian Meat xi 11: All ?rhw-avrs

JecliCe mrern/y: r:act. rcer./!yr ':::. r.:emdyrf :. frac: . rm:eny: I: act . ncer./yr fric:. mremtyr tract.

.241 3.0 0 .O1rE C) C. C1t5. 37___. 5. E. .t

-124 0.DOE-0 C.OC10 C'.000E0O; t.OOQ

r- 4 3 2.415-g2 C. P1 317 d . 667E-.4 .00, t0s

A-60 4.4 6E:-l C.OCOQ C.660-09- 0.0000

s-3 2.5r-2 .002 D2.720-03 C.0002
: -152 3.F3g-0f C.0OOQ 1.23tE-0G 0.0OOD1

;-:54 3. ?39S-06 0.0000 2.23E-0S C.0OGG0

.- 255 .3410i-09 P.7000 c.3:2E-22 0.0000

!-*s 3.2t7E-:4 D.07100 4.2J:E-16 o.ooo0

? 0.0OO0OO. 0.000 , O. 000CE..00.. . CO.0t

229 !.7397-01 C.0099 4.4EFE-04 O.0^QQ

-94 .54 3L-0 r.0t5 G .F45E-04 C.0000

-59 1.sso0-t3 0.0302 l.0;:sE-;s 0.GOO

-63 2.2S0-,Q03 C.Q00: I.450C-05 0.0000

-23B 4.06SE-0 0.02 31 7.E57E-04 0.o020

-239 9.9260-1i O.CS64 1.9 70-30.3 002

-241 1.!2E-01 0.0) 63 2.14TE-04 0.0ODO

-90 1.2430-c2 G 0007 4.200E-05 C.0000

- .240E-03 t.0002 5S.39E- 0Q . 0O0

4 i .6450E-0C 0Q t''^l ? . -00-34 D.Or

.35 2.0'5503 00599 7.9400E-04 0.0c0o0

:36 5.363E-O o0.0305Q 2.456E-34 0.0000

3e 5.365s-0c In03.5 ;.457£-0; 0.0nct

.2 7.752E-(3 C. 440- 1 4 ErC V 0. 00C;

C.0i0t30 P. o 0rc

C. CO3 tt, C0.00NO

.03.0r t t0.0000,c

t.0000.00 O .00.0

0.00DOG-0r 0.O0

r.00o0.00 0.3 077.

C. 00E3 "D0 V. r ,C00

O.GCDCr-t, O.Q05

0.0000E.00 0 . '0.00
0. C 0El o 60 . GC000

r.0C0C.0E 0.000G

0.o3DE-0- o.osc3o

G . O' 'C E4 t ... oN-0

.0000co-0 0.002r

O.0000-030.37

o. OcoQcEo 0. 0000

0.0Door.0 0.00oo

C. 0713.0)0 C'. 0o00

P. DO)00C 0C .GQ00

O.000O£-0 0.0000

0.000E-GC o. ,CD

C. O0E0000 0.C .c0c

.0000E30 0.0300c

^ ~cc E . c ;r.c

:.3607E-02 0.007

2.560E-97 O.00i0

1 .2260-C2 10.It3I

2. 1 E 0C- 06 .0.0000
7 .55.E-2 ! . C, C

:2.9400-24 0.0000!

0.. C 0.05000

.9450E-02 c.0056
_.3i;U-03 o.Q.003

- 62?E-:: V.03.;

I.22PZ -03 -. 003I

2.29F00-r 0.0130

5. SSSE-C C '

6-.25K7-07 0.0713
'2 .25EE-Q2 D. COCA
7.4 C6-.3 0.0004

4. 01 -0 C.0003

.t0C2-ti 7.0291

3 t_2E-CJ1 G0.0272

:3.0220-7D ('.0272

4 .iWL.OC; Jw

0. 00.30000

6.979E-00 (.ODO

t . CC iO t.DDS

!.273E-C7 0.0000

5.207E-03 0.DOO5

2. 070-9S 0.OOO

2.00o;E-l ;e. D. OQo

0.0330-32 0.0000

.29E-04 c3.C000

3.5960-031 0.30000

5.762E-04 0.000C

1 .4250-03 .0.0001

6. 4 23 E- 0.0000

2.7622-03 0.0 2O

1.440E-D ..0OF

2.572E-03 C.00012

2.563E-53 G. O00

.AF,-C2 C j:.

4.6760-04 t.0Q30
0.00ot-oc C.ODDD

3.lOE-05 0.00D0

7. 2 OOE-0 Q. 0OO0

1.369E-02 0.000^-

6.0700-05 0.0000

6.0730-09 C0.O000

2.12225E-2 O.0200

1.75tE-i6 0.0000

0.0000-00 O.O00

1.3600E-01 .0CS

1 .510 CE-06 0. 0O0D

2.676E-03 0.00712

3. 563 E- 3 0.00702

3.766E-05 0.00Q0

7.642E-05 C.000C

1. 756E-05 0.0000

1.9SI1-03 O.OQC'

3.523E-04 0.0000

2. 545E-02 0. 0024

2. 54 6E- t2 0. OC1 4

2.4LE-CI 0. 7o I4

5.166E.v f0. 02904-

0. O0NE On E. .. :'00

4.1 99t-02 C.0,39

4. 961 E- 06 0. 0000

6. 973E-02 0.004C

2 .3971-02 P. 09DS

i2.0G42L-C3 0.07.GDC

6.215E-!4 0.0000

0. 0000400 0.0Q3:10

4.3230-01 O.C246

3.519-00 Q0.2000

6.4250-t3 0.0004:

E.540E-032 C.0o05

7.946E-C2 0.0452

2.930E-00 0.:102

1.0510Z-02 0.02106

2.6450-32 0.0011

3. 265E-02 C . 0'9

9. 89E0-02 C . 0e52

2.0590-00 C. D; O

P.39EE-OI C.-534

F .940E-OI 0. r5'

in a 31, wa tr ii!epse::dent anc depe: er: paIth.ays.

I .



RESiA.-!, verriar! f.:: .; :- : . rC.5 year ^::1l6/2DOC3 1:-72 Face _i

Sumrr2:y : RESR,:- asa-: C re>:e, rjisr: slu;z:- su:r-o ce mo:!i.-ec.FiMUj

-ntal reconzr-;t-utzv; 7D^CSr-t ,,,::t 'cr individual Fla:!.njclldfe -!) ard Pa::wayr ipl-

. ' . .

U.x.-

Az r-.rz/yr anml F~a.:5nrs cf -.ota, L-ose J~t t - 3.'OtEZ*C2 years

wa:e:, 3:neeeni~enz ra:hwrys iirnhaiatim, e:;;luoer 2E

G mt; - r
'adic--

J-Lcide nrer./yr f raz .

jo-241 9-.517E-C; O.^Dt-

-14 0.00DE-00 C.OCOO

r-243 I .;C4DE-04 0.5Q0t

c-6C 2.73fr-lIr Q.0000

r--137 .'6DE-07 0.00DQ

u!-152 E.571;-07 P.2;CO

.i-154 1.359E-IQ1 (,.Z.00*

:-355 3.63EE-20Ce. OOQO

1-55 O.DOOE-OO C.7DOO

.3 Q.roo£-Qo C.07r-0

*125 B.S2CIE-10 0-OQM

-54 '.ICIE400 C. 20c)

-55 C.000E*O00 0. PON

-285.75CE-C6 C.OOQG

-235 I. 123E-G-4 C.QOQO

-241 3.3CIEr-04 C.OOOD

tir .541E--12 C.CZOO0

234 6. 4F-E-04 C. 00QC

236~ ~~0 f.7E-5C.2!

S 4.54 CE-Q2 Q. C0 -4

0 .000E.0c. C.O."oO

: !.05E-06 G.OOOO

N .7v--i5C.OtOQ

2..E14O;COQ

C'r.Q5-: 4 C.OQOOCI

f.G,4£-26 c.nooo

C. COCZtlO O.GCO^

C..cOoE-OC MoMoo

S.54FE-34 C.QOOO

P.P;EC C. DZIOO

3 . fb- 55E-P C.QMiO

l .Qi: E-GC4 D .CQCQ 0

2.Ic9E-03 O.OCC;

2.429EZ-Q5 C.GODG

!.2173E-IS O.OCD3

F.-56E-!3 G.QOOV

;.342E-Q-4 C.OtQ;0C

2.f.-:E-G4 D).Q.COC

;. F:EC3- V.C,-05D

t.O 'IG .. DPoC'

lC.0OO-Of: O.C2QC

C.OO"C£- O"O C.OO .i

t. COCE*OO Q.OOO^

P .DOCCE-DO C.OODC

C' 0ODO-QQ 0.071,00

O.C00£1-00 C.CDQD

0.OOO,_+O_ C.OOOD

D.CC'OE-0C Q.QOCO

0.DO E.Q e0 C. CQOOC

CQ.OOQSE*OO C .QC OD

O.COO_-CC Q .OCDG

Q.0OQOG3 t.0DOO

C.MQE-00 MonoD

Q.OQOE-DD O.ODOO0

0.000E-CC C.COOD0

O.QQEi-OtC C'.OO

O.GV-CE-00 O.OQDO

Q..Gn ic-EO C)II.QD03n

cr:erdyr fract.

3 .e54£--C) O.C'ic

iSC7-CO.CQDO

_52-0C.D0300

;4.92:E-OS MOOD0

2.14PE-1C O.ODOC

106-3O.OQOQI

1.794E-22 O.ODPQ

r.OLDE0.7 O).DClOO

00C.OOO-CC G.ODOO

5.673E-O? O.O00CDO

5.543E-D; O. DO04

1.7CSE-C04 O.OCDO

!.;9;E-G5 Q.OOOD

i.SF3-0- 0.0020

3. E0O.C2;15

5.425E-CD3 O.OGDS

l.3.1i:E-09 Q.COOO

2.t39E-Ci 0.00OO

5.2C2E-C2 0.0039

c.-.g: C 3-0t066

4.P; _-C-2 O.QG;-6

4. E23E-02 G.0036

7. S:-3 Q.C5 S

r~rem/);r fract.

C.37 3G C .coe2

!.2E;O.OOOD

2.369E-14 0.0000

O.D -- ,)O 0.000;~

.O.DQE-DJ G.OOQCI

7.:59E-0° C.QODO

5. 4 ; E-5 GS.DOQO

9.C2FE-G6 M.OOD

*.6ClE-Ct C.OOQO

7.622IE-C.4 C.OOO

F1.565E-03 O.OD0O7

6.DS15E-1! O,.DODD

;.25 E-i08 .DOOQ

2.034E-G3 Q.ODGt2

-.4--Q C.3EQ5

. OM

2.!55-C-0- C. D 0 )E

nrendy: frac;.

2.C:2:;--04 C. 3DO

C. C)'%O£Z-CZ 0.000'0

; C'75E-.i- r; OO t

.1262E-i.- O.QPOQ

!.5;5E-:6 O. (3.11

D. EiE: 0 ;. Po

Q. OCCE-No O.G305

r,. MoE-GsD G1.QOCON

3. VIE-t 01D. ("D

P. 424E-.-- O. pool,

1.196-E-G4 Gj. 0300

?.'763E-Q5 C.D t

7.05ir-05 O. COGD

2.Co9-E-0: 5p. 05DO

FANZt-06 O. Mlot I

e62:r .001DO

.7:Et rCn510

8.C}- C.0006

ON.9 C.t COn
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r-34 j Cs- I2

' -4 tC'513'
0-34

D-_4 Eu15
L-34

D-34 Fu-l52

>-34 Eu-152

)-34 Eu-;52

0-34 Ev-1S¢

2-34 Eu-iS4

)-24 F

'-34 |E-S

1-34 1 _u-155

-3; I

-34 Fe-55
_3 r e-55

-34 | Fe-5i

4 Gd-152

, :2

-:-4 3 iJ-52

-34 i

*4 |-3

*34 | F:-3

24 I -

34 I
344

34 | !-229

34 1-129

34 t .-- 54

34 | rb-944

34 |N)--4

i4

;4 1f -i-59

44 1 41- 59

4 I _

:4

4 1 NI-63

; *2 , heef/2 1eftok--T:t&a'e ratio, ip i/I.ol/ipCi/c)

14D , rill/ 3ves:o:i;-irn:e ratic, (p i/L/XpCl/r.)

I

I

I

p.ant/soil concen-atronr ra:io. d tenn±or:;e s

beef/liveFtock-intake rat;o, IpZ /kgJ/(poC/dJ

rr.lk~i e~ol:-rta~eratio., iprilZ ,'pCi/d)

p'arIt/soil concer-tration ra:io, dimensionless

beef'ivs~o~-inakeratio, Ipr'/kci/!p i/clJ

m lklvrok-na~ atic, lpCi/ )lj(Ci/dj1

F18r.:/so~l concentratio.n ratio, dimensioniess

bee/ilivestockintr.aike ratio. lpCi/kg)/(pC }ld)

nililk/livestcc':-Inta,:e rat c. IpCi/L!/!pC i/dl)

rlant/scil corce.,tratic-n ratic, dimenzic.less

beeU/lvestcck:-intake ratio. (pci/kI)/;pzi/d)

mil~tluetcc:-nta:eratic. IpC./L)/!pCl/d)

r arit/soil concent:at:cn ratio, dimenzioriless

beef/livestoct.-i-nt2!:e ratio, (pCl/lkgl/cp!_i/4!

nflkl ztstoc-ir~21:erat-lc,Ip/ i'/c

I.
I.
I2

I:

I:

I

2 50OGOE-0CAI 4. 0D 30

2. SO-03

2 . OOOE- C5S
2. 00OE-05

2. 500E-03

2. O00E-E 3

2. OOOE-0O

2. 500r-C3|

.2. ODCr-Ol

2.OCIE- 02

2.55CE--3|

.O~OOE-r0;

2.0cec-ss

.605E-02?

7-O00D-C0-

3.0 £i-02|

I

I

I

I

I

I

I

I

I

I

I

I

I

I 4.00O;;-D

| 3.C'07Q-E

| :.O.DE-O

2.OCQE-Q

2. 0O0_-0:

2.5CDQE-0

|2.COO't-G.
2. OC'E-O

2. 0cCO-0

2.03Ou-C0
12.G00E-C

.lD00_- C

3. OCOO--_

2. 500E-03

2.0 l00E-S3

4 .2I" CE-Oi

2.OO;E--C

*, CZQE-C3

- .030ECil2

I5. 0COEt-O3

2 | F.F( E5,l

2 | fiTF( P,21

3 | RTFt( ,3)

; 1 RTFt 9,1'

'3 | E(I 9,21

S I ITFi 9I,)

3 | F('.21, I

5 2 RtI 2-I3

I RTF(l2,11

2 TE1 2.F(312

I Z F". 1 4. 'A

R7 (I5, !)
F,-;FF!1; ,3j)

; | f~i5~l,2i

'I| F F15,')

F-Ff;7F2, 3

I F tF 17, )

I Prc:. 31C

| F..I I-I

| F.TF!15,2!

| FTF 1253

I I nq10.2

| F C.-;,l

p /antis tocl C -ncemrate r, i i/zi 2e-erCs i /d

:Dee'/lt~tcckitat2e ratio.. (pCi/k0olt!pC~i/di

rw 'k /1 iestoc L - i nta ie :2tiG I ? c t.~ i

I

I

piant/svi! ccncentzatior, ra:ic. dimersic.lless

7eef/livte~treck-ir-tat: ratict, ?/:}(-U

rrilk./lives-to':-inta;:e rat!o. 13''i/ j /!pci/C:)

plantt/sc2 concentrat;cn. ratic,. ci'mensionless

rb k/ilvesftcl:~.-ir:ta):e ratio, (pzi//pCi/d

P~ik/lvescc.-i~ta~eratio. (p-~ill I/lFCA/d)

-1

. DO0E-06

iarnt/sc~il coecentraticnr, atio., dimens~oness

t~ee~liv~tol:-ltheratio., FieSp/e

r;,il:/]ve tcl:-ntcle -aic. , Lfpie

5. 03 VIE-5

5 . In C. E%-_C --

T. OCr'CE-C2

i. OOCE-C,2

;,. COOL- O__

2. C5CE-G2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

4 1 Ni-O

4 | Nii-E

4 1

4 '-v-2:,- Di

' , --' .D

I

, piarm/scil concentration ratlc, dimerisioriless

beefI/livesteck-irtak:e ratio, tpCi/I:oi / 1pCi/dI

, rzatt/sc'iI Ct._,: :a'.:O!r rto. ic, ie::sicrllesz

. Izeef.k/ i2 e :s ocl:-ir .ak!:e iJ, Uri i)5! It±.',)
2. C5OO- 0

2.0EC.2E-0

27.000r-C2

_ . 0 0 1 .!_ :g-2

-. ,:. ; -'I,

C, I C,!. _-5CO



.. -:9 .:T :-~ r1r - V.Z ',-eer

Sur.r-hry: SFS.tvt' rEKfa&:: Parcm ars

rF, e : Nvmluro01 Su:-surface Hiodi f~ lf r-r.F

031: 612004 0C:40 C.ace o

Dcse Conversimi Factor (and Related) narameter S-amarry (contivteeRi

rile: FGR;3. Mrrbidity

rarriceter

5-34 I Pa-231

;-C4 I Fa-2 -

D-34 F Fa-231

0-34 I
0-4 .P t-2l C4 D

D-34 | Pb-2104D

D-34 F Pb--2104D

0-34 I
D-34 | Fu-23;

C-34 I P.-238

D-34 % Pu-2 3

D-34 1
D-34 I Pu-239

D-34 r I -2-9

0-34 ( Pu-239

D-34 I
D-34 I Fv-242+D

D-34 | PI-241)0

D-34 r E"--2 Z ,D

D-34 I
D-;4 | Pa-226+ri

e P:-216:+V

)Ra- 22 6-.,

D- 3 I
_-34 ( Pa-22S.D

-1 4 R Tic-22S40.

)- 34 R Ra-22E-D

)-34 1
)-34 I Sr-soD ,

*-;4 I S-9Q+0

'-34 |

'-34 T

-34 I T;-99

-34 1 Tc-99

-34 I
-34 Th-22E4D,

-34 I Th-22ctD,
-.s4 I Tr,-224+.D

-34 I
-~4 | Th-293+D

-34 {Th-2294D,

-34 | Th-2259+D

-- T-230

*34 I T'.-..30

, ;antisol! concen.tratinn ratin. d*'mensionless

, teef:!i vestoc):-ArI at:e ratio., Ir'.k;)/CpCi/d)

, rmi /jlivesto3l:-ine$a:e :etic, (pCi/LI/(pCi/d3

plant/so_ concentrat.i.=:. ratio, dimenslonless

, beef/livestoc_:-intal:e :atio, (pCi/kq)/lpCi/d)

, edll:/livestcOl:- r.tr.e ratic, 1pC_/L4/(pCi/d1

, plart/sOil concenTrraior, ratic,, dineTIsionlesE

, beeflivestock-intal:e ratio. (pCi/kq)/ (pCi/d:

milk/livestocV-initzte :atic. (nCL/L)/(pCi/d1

, plant/soil corcentration ratio, dirensionless

, eef/livestock-inza)e rat c, (pZVk9g)/(pC1/dI

, njIk/l vestcck.-1r~cal~e rht~c. (pC!/L1/IpCi/d}

, plant/soil concent:at;on ratio, dimensionless

beefflivestock.-:tak:i ratioC (pCi/kgq)(pC1/d)

,milk/lives cck-Iit:e rat o, (pCiiLlA/IpCi/d)

plant/soil concen-ration ratio. dimensionless

,eefli¶.'esLc;:-!ttake ratio., IpCilka)l1pCi/d)

, ri!I:.livestc;1-2ritalke ratlc. ;pC!/Lli(pCi/il

plant/soil ccncentration ratio, dimensionless

L~e!/liveste -itake ratic. (pCi/Ig) / (pCiId,

Filk/I!vestock-inltake raio. ipCi/L3/1pCi/d)

plant/solJI corcentration ratic, dimnefsio5iless

beef/l!vestocz-irtta;e ratio, (pCI/kgj/CI/dV

rnik~l e r,;:-:~ke atio, {F-;/ I1(pC./d)

plant.scil .ccr:entratier, ratio, dimer:siorness

bes /ive stock-in.ta1:e rat~o. a pC!/iko3/IpCi/d1

n.:lk/llvestcck-inzake ra;to. (pci/L1/(pCi/d)d

pjant/c oil ccncentratitcr ratac, cirensncnl ess

beef/llvestock-Ir~tate rat o. (pCi/k;)/(pCi/d)

r--II:/I ivesrcol:- i:take ratio, (pCi ;lpC ed

plant/soi! concentration ratio. *f:ert-ionless

teef/llvesto;!: tal:C ratio, (p-i/kg)/ rpi/d)

mil/Iv:1ee occl:-1n;<t'~e *rero, (r_ /L3/ipCI/d)

p ar.:tsoil concert:rat cn rat^, dmvenf on ess

r.>!1k/2J -e tck--nk1: rri~n. *p'i/L./ (pCi/dS

I CL'r:er t I
f Varue |

I ;.Q'OO_-02

I 3.000E-0 I

3 .000E-06

1.0000--02

|.OODE-0C6

1 .000GE-03 I

I I

S.00E-0D 4

2 :.000_-04 1

| 1.00DE-06 |

I I.0g tI:

12.0000-03 2

| l.00D-04 1
j l.ODGE-0O I

2.0Z 4 I

| 1.CGOE-03 | I

| l.00OE-04 I
I 1.00E-06 1I

I ..

I 4.GOOE-02 I C

| 1.OCG0-03 | 1

| l.OOQE-03 |

I 1.00co0-03 1 ;

I ; .00QE-0 i I I

I I
1 3.0000-01 I 3^

| '..O00E-O3 | e

I 2.OCOO-03 I 2

I I .
I 5..00_00C I 5

| l.OQOE-Q4 | I
|I .05t!_-03 | I

.1 1
I l.tOOE-03 | 1

I 1 .0000-04 I I
I s.Cocr.-06 1 S

| l.0000CE-o | 1.

r .QQO0cE-06 | 5.

I :.,-QCGF.-o 04 I .

I . ,,0ol-,tt I S.

I

I

P

3

I

I

L1.

1 .

| F;.ramete:

Default | Name

0000-t0? nrPfl2l, 1J
.0QQ_-03 1 FLTr(2il2)

.00QQ-0 6 | AT Ft ,:,

.003M-02 r Tr(72,!l

.0OOE-04 P RTF22., 2

.ooQ_-0s I P.Tr(22.3)

.000C-03 | RTF(23,l)

.C.OOE-04 | ET(23,2

.MCO-06 IT FI0(23,3)

.COOE-;03 | f.iT24,)

.00OS-04 | RT1i2,2)

.00CE-O6 | PTF(24,3)

.000E-03 r TF(r25.l)

.00DE-04 | .TF12.5,2

0COOE-06 | TF 125,33

.OOE-02 | fTF 127,1 )

OOE-03 | PTF(22.2)

00.E-03 | PfiF(27,3)

OOE-02 | fiTF128,l)

OOQE-03 R ITT(2S,2)

000.C-03 | RTr(2w, 31

COOn- Cl I RTr2,11

o000-33 | P:r(29,2)

000-03 FtFrr129, 3)

0OQE-04 | STF(30,2)

COOF-0 | .. , t2 )

R000 TF(31.11

DOOC-04 | hTrT3l.?2

OOQ-06 | RTF(33,3)

OOOE-Q: F | firl22, 1

000_-3 | iRTF(32,21

0'_t!-04 RT F(3.t,

OOQ_- -5 RF!33. M
00Of . T!33

.1

.1

. I

, C
-C

C

UsUn



F--5RAD. Ves onz e.2; T- Linmft - C.S year

.SnUary : FESF.RD ne a8ult Farametezs

File : Plum.brooi: Subsurface M1cified :T c.:.FL;D

Q3 I/2NU4 l0:4C Faue 6

Dose Converslon Factor ;l:n Re ated) Parhneter Surruary lcontir.:ed)

F41e: FG!R 13 Morbidity

I .

Menu I Parameter

-34 | Th-232

L'-34 J T2-232

D-34 Th-232

D-34 |

D-34 U-233

D-34 U-233

?-34 I U-233
3-34 I
>-34 t t'-234

!-34 | U-234

'-34 I U-234

'-34 I
-34 | U-235-D

-34 | t-235-D

-34 I U-335+D
-34 I
-34 1 U-236

-34 1 U-236
-34 I .-- 36

r 123E.-D
*34 j U-23E4:l

34 | t-236-D

5 1 .ioacsuT

5 I Ac-223-t

5 AC-22774D:

5f

5 I kn-241

S I Amr-241

I

I

plant/Ec l concentration ratic, dinensionles.

beef/livestock-intake ratic. tpCS/kg)/(pC,/dl

Milk/livestccl:-inta1:e ratic. lpCI/ )/lpCi/d)

plent7'soi co.ncer.tratlcn ratic. dimensionless

bee!flivestoc;.-irtake ratic, (pCiIl.g)I(pC!Id)

mnlk/~lvestock-inrai.e ratio, (pC!/L)/(pC1/d)

I

I

plant/soil concentration ratio, dirmensicnless

teef/lIvestoc.-Intake ratio, lpCi/kg)/IpCi/d)

rmill:jlivestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/llivestcc:-inta1:e ratio, (p-'/kP)/(pCi/d)

millk.l vestock-ir:take ratio, (pzi/Lj/lpCi/d)

plant/soil concentration ratio, dimensionless

beeV11Svestock-intake ratio, (pC-/t3)/(pCi/d)

milktl~vestock.-5nt21:e ratio, (pCi/L)/(p i/dl

| Current

I Value

5 2.COCE-0o

2 .50C7E-03

I3.40CE-04
i 6.ODOE-04

| 2.5DOE-C3

I3.400E-04
I6.oooE-C,4

s 2.50QE-03

-;.40Co-O4

| 6.000E-04

I 2.500E-03

| 3.400E-04

| 6.000E-04

| 2.50SE-03

| 3.4C0E-04

| 6.000E-04

| 2.500EQ01

I 3.00r0sC3

| 3.000E-04

.1 2.500-0;~

l.500E01o

| .DOOrOE C3

I

I I
I riefa~lz I

Parameter

Name

I I
3 | i.OCOE-03 I 7,TF(3-:4,3)

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I 3.00E-f-4 | ZF(3.4,2)

I .ooo:-o J !RTF(34.3)

2.5SCO_-D3 | R.-F135, l)

| 3.400E-04 R TIF(35,2)

| 6.GOOE-04 | F.F135,31

2.500E-C3 | RTF(36,l)

3.400E-C4 F.TF(36,2)

6.000E-04 | RTF(36,3)

2.50CD-03 | 7F1m.7,i)

3.400E-04 S TF 737,2)

6.COO--04 Ffi.37,3)

2.500E-03 | FtMF3e,1)

3.4000-04 | TF(13B,2)

6.OCOE-04 |,TF13S,3)

2.500E-03 | : F(35,11

3.400E-04 | PTF(39,2)

6.000E-04 I F.TF3I9,31

1.500E00i| EICF.ACt I,:

3.000EEQ3 | B10FAC( 1,

? .OQE4O 01 E10 A.C 1 2,!
3..0030403 P.I OFACI (2'.
i. xocr0 |3 FIOFAC 2,2

3.000 I IAC3.

1.0000403 1 EOFAC( 3,2

plant/soil concentration rati., dimensionless

beef/l±vestock-intake ratio, (pCi/kg)/lpCi/dc

nrll/livestock-intake ratio, (pCi/LI/(p-i/d)

,ulaticn factors, fresh water, L/k:

D, fis .

D, crustacea and mcllusks

, fish

, crustacea and welflusks

I)

2 )

I m-243.D , sh

I ki-?43.D, crustacea and moallus:s

1I

' I

1 C-- 4

1 C-14

, fish

, cruEtacea and molI us:s

, fish

, crustace. ano mnollusls

| Co-60 , fish

I CC-6C , crustacea and nco!:usts

I

I

I

I

I
. I
I
I
I
I
I
I
I
I
I

5.0000.04 |

3. CCE401 I

9.0C0E003 I

3.000Ei02 I
3.0000E.02 I

2.000E-03 I
I2.000E-03 I

0.00004-02 1

I. Q00E 03 |

I

5.00O0004 E E0;-AC( 4,-1

C.2 Q .E03 I BlOFAC( 4,2)

1.OOQ_-C: I E;OFACI 5.2:

3.DCOE+02 -lIOFAC( 7,l)

2.000+02 1 B.OFAC! 7,2;

2.000003 I BJD)-ACI F.2!

l.l(G:1-C,2 | orA7Cl f..21

5.0007001 I B E]OF. C 9c3)

O.r00..0 3 | E2OFA:( 9,2)

I Cs-i33-D * fish

1--D c s
I cU-252 , fish

I Eu-J52 , crusi

Lacea and mncll-uss:

.acea and no'!usk:s

I



RESSh~An, Ve'sion f.2' Tt Limit - 0.' year

Sura.ary: RES;;:-, Default Parare-ters

File : ium.rrorI: Subsurface N.difJe_ 1-T Cvr.Po.D

03/l6/2004 0:40 'Page 7

Dcse Conversion Facto: (and Related) Farameter Sunmary Icont':.nued:

'ile: PGR 13 Morbidity

Pararneter

I Current

I Value
I

Defaut

I
I

,a:a~reter

Name

D-5 | Eu-254

D-5 I Eu-154

. fisth

. crustacea ar:d mcllusk:s

| 5.000,01 | 5.0DO0i'0 I EIFOAC!1l,l)

I 3.000E.0 I 3.0cDE1043 I Blor;V.c(,-2

3-!

I-5

-5

-5

-5

.5

.5

.5

.5

.5

.5

.t
5

5

5

)

S E u-155

5 V e-55

SI '
5 Gd-152

I V-3
i H-3

;I l-;2
I It

I l - 2

| N'-94
I-

K-I9

I N~i-63
I N'i-f6i

|I Np-237+r

I 1Pa-231

I Va-231

* fish

, crustaCea and mollusks

, fish

, c:ustacea and mcllusrs

, a nsh

, crostacea ond mollusk~s

, fish

, crustacea and Mollusts

, fish

, crustacea and mollusks

, fisth

, crustA:ea

, fish

I c:ustaceC

and nollusk.s

and nollusk.s

I5.00D0-,l
| I.OOOE403

2.000E-02

3.200E+03

| 2.5COE+0O

1. 000E+03

1. OOE:+Oo3

l..000 E00

4 .000r-401

I5.Q000*'00I.

3 3.000E+02

I l.00DE02

3.OOOE4 02

1.000,4 02

I l .000_r 02

i .coc0E4Q2
I.

I3.000--4c'
I 4.COOEt402

1 .00DE40!
I1.10CEF402-

3.000DE02

I 1.000'402

l.000C4'02

I3. OCE4 02

3.00QE-401

l.000E,02

| 5.OOOE401

5.COCIE401j

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I !tsh

erustacea anI Moiluskr

I I
3 2. 0 OD: 3 IE110FAC112.2)

2.OCOt402 E EI0FACC03,11

3.2DOQ-G03 B 1FAC 113,2)

2.500E+'Q I | OrAC114,i)

2l.OOc+03 I ElOrAC(34.2)

1.000-+O0 0 B1OVF.C135.l)

;.COQE+00 EIOFAC(15,2)

4.00ME+01 0 BlOFrAC(l6,11

5.000E400 El B0 FAC(26,2J

3.OOO+02 BIOFAC(17,1)

1.OOOE-02 B SiCFAC127,21

'I.
l.OOOE+02 BI OrAMC1I8,11

I.00C-402 I ElOTACtU6,2)

I.000G+02 I SOVC1..II

4.000E~07 E3lOVAC( 92C,2)

I.OOOE+01 | E'OFACI21,ZJ

3.0GO'C2 | B10FAC121.11

3. ! coz2 | E I FACM22.l)

3.QOOZt02 E10VACU22.2)

3.OOE-0l 1 SICFACQ23,l)

i.00CE^O- | E2OFP.C(23.2)

.O00E4CI 3lO;.'C1(2C4.l1

3.0G3- 02 E ;IOFA.C( 24. 2 I

3.DOfEtGl I |lOFAC!25.1)

5. 00E. 1 ElOFIAC 127,12

2.50C!402 E l G-FAC(2.2)

5.OQQ'E*01 EIOFAC (2Si I

2.F~.COE-02 1B0tC2:2

D , fish

D , crustanea

, crustacea ar.d no;ics):s

I ?b-210iD , list

I Pb-2IC+D , cruztacea and mollusks

I

r e-23o , fish

P Fw-23 , crustacea

I Pu-235i , is.h

| Fu-239 , c:ustacea

I .- 24; 4 LI f u s h

* crustacea

{ Sz-Z2 S , f'5ba

i hb-7A2S4) ,CrUStaCe&

anE Mollusk:s

and rn^,llus ks

and rollusk:s

and Thcll's I 2.5COE-02 |1

I I
I 5.000E*4C I

I 2.50O0EC2 Iarnd rmol1sks



RESPAD, Ve:sion 6.5J Ts^ Limit - ;.5 year

Suzn'mmary: R=S2 rD Default Parameters

File : Flur.,ro . Subsurface Modified }If2s c.'r.RkD

C3/;6/2004 D:4CC fa a

Dcse Ccnversio'r Fac:c: (arid clated, Paranoeter Suimary (con:intmei)

File: FtiR '3 Mortidity

Menu, I Fa:armeer

D- | Sr-904D. fish

D-5 1 Sr-904D, crusta~ea

0-SI
D-5 Tc-99 |fsh

D-5 | Te-99 * crustacea

D-5 |

D-5 | h-22B+D fish

D-5 | Th-22'4D, crustacee

D-5

D-5 | Th-2294D fish

D-5 Th-229+D , crustacea

D-5|
O-S | h22 's
0-5 ITh-230 *fish

D-S | Th-230 , crustacea

D-51
)-5 Th-232 fish

D-5 Th-232 . crustacea

'-S

)-5 U-233 . fish

-51 U-233 ; crustacea

-5 |U23'- fish
U-2345 crustacea

-5 U-235- fish

-5 I

-5 | U-23-6 fish

-S | u-2-6 , c-ustacea

-5 1*-5 I.U-236- *fish

-S | U-i39 D Sfish

-5 | tl-23s-D, crustacea;

.

a and mc$lusks

a-ad mollusk!

and rso!IusI:s

arid mol21usks

and mcllusks

| Current I
I Value D Oefau1:

6.OOE+C01 i 6.COOE.D

|.COOE-02 I.ACOE4C:

I Il
2.000E401 | 2.CDOE-O:

| 5.000EEC | S.OOOE4O(

| l.03OE402 | 1.0oooCr

| 5.OQoE+C2 | 5.0C00Eoc

!.OOOE402 | J.0=O4-02

| 5.000Q402 | 5OOOE.O

| l.oOoQ^G2 | *.Q00_i52

| 5.OOOE-02 | 5.00E4C2

I . I
| 1.ooor+02 | i.OOQ_-C2

| 5.OZOQ402 | 5.O0S*02

| 2.OOOOE+01 | 1.000E+l

| 6.00DE0 | 6.000E+O1

| 1.000E01 I .00QE40)

| 6.00E01 |6.003E401

|I.OQO£*G1 I .QOCCE401
| 6.O~O oQ-I| 6. OOCE-C'

I I .
| 1.0QOE+01 | 1.00DE401

| 6.OOOE-O | 6.QOOE-C'

| 1.000E+01 | 1.000EOIE

6.000Q-Q1I |E . 0E.02

I Parameter

I name
I h~~

I y E0FAC(29*l1

J2 | IOFAC(:9,21

? F E10EAC13322)

|EIOFAC (31,21

2 | 0'AC'i32,1)

!2 | OTAC(32,2)

B |lOFAC(332, 1

| EOT-A.C (33. 2)

2 EICFACCI4,11

2 ElOFAC(34.2)

1I 07| (35,1)

I |O-AC ( 3.5. 2

El OF-A0'ZC;6 1I

L |IOAAC(36,2)

I .
L IOFAC (37,II

. flBlOP;.C(1,21

I 0PAC(3.ce,l

.I e1O0A-I3e, 21

el-z-OA.C(39,I

I ICPAC 139, 2)

I

'
and mollusks

and mollusks

end mollusl:5

and ccl2us ts

and mcl2us-.S

E.d r ll:usks



V rs6C'.OZ. 22 1- I mlt- Q C. y~e y

* RF.3RAL. Defevlit Fraramter.s

: Flu-=o~oo Subsurfaze mrd~ifle,, titjn iRL

022: I6 I2 I 4 C: 0 0 l',ae 9

Site-SpeciflIc Farameter ::-rmTa:y

IVI raraitete:

I

I

I

I

I

Strea cf contr.nt~ed =ons Ori'-21

Th~ick'r~ess of contai-nuated toe(m',

Length parallel to aquffe: flow (im,

B~asic radiations dose !i-ni. Mzrd.enyr)

Tlime sinc~e placement of maeraltrl

Tires for calculations

Times for calculati els

Times for calculations

Tires for calculations

Tfmes for calculatfnt:s

Times for caculatio.s

Times for co culatlons

Times for calculations

TiMes for Calculations

,yr)

I yr I

lyr-)

I yr)
It y:)

tyr I

ly:)

I

1

--- 4
1
1
1
1
1
i
I

. I
I
I

I
I
I
I

r nitial

I IriItla!
I initla I

I ntial
1 Init IO

I !nitial

I nft !el
I -Altial!
XI i :a I
33 Ir.t la

I :n.±Itiai
I nitial
I I t la!

ni 2t !el
n !itI el

r nJ I.alei

I Init Ia]
Iinitila,.

prirIopal rPd!onx:clid

pr~ncipal rhdionucld

pr-lrc~pal radlorwc~ld

principal radicr-aclid

le

~e
e

Fri n

pr~m

Frimi

prinm

pZifl(

pri rs(

prim n

prI r.~

pr! tic

pri DC

prin:

pr o

pri nz

-r1l nc

;'rJ nc

P-InDC
prnto

Capal radicnuollde

c~pal radiorjuclide

:ipz2 radionuielce

:ipal ra'Jiinucl !de

:i pal radionticlide

:Ipel rdictnucide

:Ipal :a.dlorivelide

:!pal radcnuCl-de

:ipa2 r~sdian-u-l !de

:ipail r~dIcrjucl Ide

-ea! X;dlonnuci jde

IJpal ad Io rjtrll Id a

I1 pal radionuol Idc

'!PA! r ad±~i n I dCe

ipal rad'.raucl Ice

ipal radicrwclcl-3e

i-'a1 radlonuclide

i nal ni'dionuclide

I.Pal radl on ucl !de

Ii: crourIwate:

!n crcundwater

I n cro.-cunJuer

In co~a~

in o:rcund'wa Ier

In .-riofdwater

.. gri onoun Iwa er I

!in or Co-i rI Wsda -: I

[Pcilg),

I PCI /9)

Ipci/g):

IPCi /9)

tpci/gl:

(pCi /9)

Ip-Cilg):

(pCil9)

IPCI 
5g)

1pU /03

tp.i /g)

:pl/1.31

CpC!/L):

pCJI/Li

-cJI/LI

rCi/Li:

JPTh- 24 1

C-1 A

Cm- 243

Co- 60

CS-131

Eu-152

Eu-1 54

to-i55

1-1 29

ill- 9'4

'Ki-59

Pu-241

Sr-?-2

13 -23

An- 2 4

Cc- *4*

Eu-l52

Eu-I 5I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I:

I:
I:
I
II

Ii
'I

1:

I:

I1

II

Ii

Ii:

no

noc

Itnput D ef au-lt

3.00C5400 I 2.C'OCE400

'7.000!5+01 J .COOE4C-2

2. 500r- 0: 2.500Z5-il

1.000E+CC I. C,&00 C, -C 0

3.000E5-CO00 CCtC

l.QOO5.CI I .co*E.CI

3.OOC54C)1 I 3.CnOOZ4C2

j.000E402 I1.000Z.02
3.0O0E:+02 I3.00005.C2
1.0005.03 3 .00075-03

not used I .CO05.00

tnot uzed I0.0D05.00

1.000C400 I .0005.00

1.000E+00I0.0.0

1 .0005.,00 I0.n00054.00

1..000E5400 I0.00C500-:
;.000z5+00 1 0.030z0.0

1.000E400 0 .000rE-30

I.V00E.O0 0.000Z-00

1.0005-40C I 0.,OOTE.00

~.00.00 E 0: 0500

.c-Ot4(Cio O .CocteoCia

.ooo~r-400 I0.0005.004 I

.0005.0 I 0.COMIOE0

.DO0r_-00 I O.000E400

.00054 00 O.COIC.-00

.0Q05,0 C 0 0 0 E 4C:I

.ooosEcct 0 .coasroo

.000S-40C 0.000E.00

.000C400 0 ..oe0o-Eo 0

.5.0054 00 C 0.C0 0 r_4C-C

used I0.00050E0 1
~,t Used I0.C0 0 GE,0

~tused! 'I 0.0t0 C

nt used 0. oci0Eo OI

~tused (W OD00~0

~x used 0 .00IC-E00 I
:tuis e d C.0054 00

it us ed 0 .CoOS-00
ituzedI.CC-(

't Us-ed i 0100

us-ed I0.0005.00 I

I

I

I
I
I
I
I
I
I
I
I
I
I
I

---

---

---

---
---
---

---
---
---

---

---

---
---
---

---
---

---

t
IAREA.

LCZPAD

T1 21

T T( 3)

ITI 6)

ITI 1 )

ISI( 2)

I! Cl 5)
ISI( 7)

ISI( 9)
J.SI11I)

SI S(12)

SI 5(13)

SI 51I5)

fSI (I )
SI 517)

ISI (le)
SI 11193
SI 1(23)
SI 5(24)

ISI (2S)
SI 1(293
SI 5(30)
S5 (36)

SI 511T

SI S(39)

IWI 4)5

IWI I 7)

JWIC 8)
IWIg9

WI 4h

WI W1(22
WI23

IWI E15)

Iwl(36)
WI h(17)

Used by RESERAD

(if different fromeuser input)

I rarameter

I Nane

I r iI l prinC

IInIt~al pr.in:

IConcentration
IConicentratiotn

ICc'ricentratlor,
Concentration

CL-icent rat i or.

Cco-cenitrat ion

lfitrav~jc!n

K.<pjt~ nz:rat1on

ccOrncentratiocn

Ccrncentr-Atl4or,



4MR.D. Vets!inn 6.2! :'r1 i±n,4t - 0. 5 vear 03211E12004 10:(O Faue '--

manry : E:,RAD :*efa;jl-. 1'sranctt.-rs

le - n~r,~Subsurface V.dified 2.m :-vr.FiLn-

9, 'ISite-Specific Faramneter Suf ary lccratinued)

I
Parareter

I U'ser

I Input

I I I

I Default I

12

.2

.2

2

2
2

2

2

2

I

I

I

I

I

I

I

Concentration in gro0nfwarter

Concentrat'on r. croundwater

Concentratior,

Concertratic;

Concentraton

Concentration

Concentration

Concen:ration

Concentrati on

Concentratior

Concentratlron

in rgrrondwater

in groundwater

in groun~dwater

in groundw~ater

in groundwater

in oroundwater

i n groundwater

in grcurdwater

In groundwater

(priC/LI

FpCiJLI:
Ipci/L]):

(pCi/LI:

IpCi/LI:

(pC!/LI:

(pFCi/L):
(pC!/L):

(pCi/L):

M( -5 .

Ni-63

ru-239

Pu-241

Sr-9.O

7C-99

Vi- 2- 3 .

I Ccver depth Irr.)

Density of cover materi.l (9/con31

I Cover depth erosion rate (nm/yr)

I | Density cf contaminated zone Ig/cr.-3)

* Contaminated zone erosion :ate (m/yr)

I Contaminated zone total po:osity

Contaminated =one field capacity

t ntam'nated zone hydraulic conductivity (m/yrl

tainated zone b parameter

age anruaI wind speed (r/sec1

i H-midity in air ig/m. -31

Evapotranspirat on coefficient

I r ecipitation. (r./yri

I lrrigation (ri/yr)

i i:rigati;4r mre

| Runoff coefficietnt

I Watershed area Scr nearty stream. or pond Crz'21

| Accuracy for wate:/srcil Ccrutatio.ns

Density of' saturated :cne Io/cmn, 3)

I Saturated zone total porosity

s Saturated :cne effective porosity

S 5aturated zone field capacity

| Saturated zone hydraulic ccnductIvity iM./)-r)

I Saturated :crte hydraulic gradient

I Saturated zo;.e b parameter

Water table drop rate (ml/yt!

Well pL mp irizake depth (.n belov water table)

| M:del: Ncndisnersioo (I-Di cr Hass-Ealance IME)

W tell pu:mptng ra:e Wnm-3/yr)

I Nnmber of unsaturated Zone strata

I not used

not used

I nct used

I not used

not used

I not used

no*t used

not used

not used

not used

rnot used

1 l.000-400

1 l.500E400

.1. COOE-03

i .560Q-oo

I 1.03ODE-C3

| 4.12on-DI

I 2.OOOE-Cl

6.6CQE-Q'

I ;.40QE400
I 2.OOQE00O

e.ODOOE+00

I 5.0OOE-Ql

6.60GE-Ol

overhead

1 2.00CE-0:

I I.no00C.66
l.03DE-06

I l.460s-00

I 4.50-CE-C;

2.COO'-Ol0

I 2.002E-O:

| 3.070E403

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

0.00oC4c

0. 00O1C- 0

0. 00CC-C-L

0. D CDC*C

0. CC0E'0

0.0100Ctn

C. MOEC 0

0. 00CC. 01

'Q,

0

0

0

La

2I

D

l. 500EO00

I .CO0CC-C-3

I. 00DE.CO

42.00CC-Cl

I .Door+ Ci

5.30CE+C00

2.OOOE*VO

6.COCC-00

5.00DE-01

I .C0OS4 O

2.CODC-0l

averh~ead

1.00CC-Cl

l.000CC.C.6

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Used by PCrSRAD ? arameter

!If different: from. use: Input; Kame

.1WItI!.)
IWI(2-33

W1124)

WI ~(2 9I

fWI(29)
JWI(30)

JWI(3(t)
JWI(383

ICOVEPO
IDENSCCV
Ivc
I CIISCZ
IVCZ
ITPCZ

IFCCZ

I~ccz
IBCZ
IWIN~D
H~UMID

I VA FT R

PRECIF

3 DITC)!

IRUNOFF
- - - I AR CA

IEPS

-- -I D C N4S A Q C

FPSZ.
JEFSZ

jicsz

I MODEL.

I

I

I

I

I

I

I

I

I

I

I

I

4.500OC-0.3

not used

C1. coot'Con

2.013EC'0O

PI

I .! E OE+&2

I

I

I

I

I

I

I

I

2 .SOCE*00

4. O0CC-C:

2.COCC C-l

2.COOCE-C!

2.000rC-0

5.SCCC.00

I .C.oE-- 03

I .0rDOOE4,
ND

2.5~0CtE 02

I

I

I

I

I

I

I

I

I

I

I

I ,

I

I-I 1



SRPn. VersiOn f.21 ThT ' rI.'t - O. year .

mranary: F.D.LS 5efault -.aran*ters

.!e : MEsbrotok. St:bs-rface .lodifled 1r. cvz.iAD

03116/2004 :0:45 Page :l

Site-Specific rararneter S;:nary (crntirued)

nu I Parameter

Unsa:. zone 1.

Ur.sat. zorne l.

Unset .

Urnsat .

Ursat .

Unsa t.

Unsat.

zone 1.

zone 1.

zcne 2I

zone l.

zone 1,

thi ckness 0 I

sc1 dens±:y (q/cnw3)

tota2 posccity

Offective porosity

field capacity

scil-specific b parameter

bydrauI'c cord cuct r'ty fm/ly

6 Distributicn coefficients for Am-241

6 I con:ar.!nated rcne lcm -3/gI

6 I Unsaturated zone I Icm-3/g0

6 S Atursted zone (cr-3/cl

S I Leach rate I/yr)

i | Scli'ity constan.t

; I Distr'bu:ion coefficJents for C-14

i Contaminated zone 1cm-'31g)

i Unsaturated :one I fc.-m'3/g)

; Saturated zcne (cr.3/q)

| leach rate 1/yrI

L< ^:ubi2ity constant

| tis:ributinn coeff'cl'erits fcr Cm-243

| Cmntazinate.d :cne (crn-3/g)

I tUnsaturatei :- ne: (cm }/)g

| Saturate', :cre (r;n-~3/g)

| Leach rate i/y:)

I Scl:Iblity constant

Diztr:'vu:ior. c efflcient-. ICo Co-60

| Contamir.ated zo:-e icmn-i-3/;

I Unsatutratei -cne I (cr*'3:q;

Sat:uzatei zanv rir.' 3/cl

j .,each rate t/y:)

| Solubi lity constar t

I .
D i-strltution coefficien:s fcr Cs-;37

I Contiminated zone icm-ri3/g

I Unsaturated zone I icn.' I-/C)

Satura:ed zone (1;; '3/v)

Leach :2ate /yr)

so ubil;ty corist:l:-

| t'stribu:ion coeff!cienS for E:u-i52

I C-rtar'rated :nne CT-.-:;)

| <>suatv e.1 zene ? con; 3 /c;
F li te-d cr~e icm''3.';)

I Leach ra:e 1/yr)

I Soub~,,*ity corSta:!t

I User

.1O.c*OO40O
1.56OE401

C. ' OQE-O

I 3.QGOE-OI

| 2.OOE-C:
1 1.40CEiDt

*) I I.262r40:

| 4.i50E+O0

|2.00QE401

| 2.OOOE +O1

| C.OOOE-OO

O.OCOE400

| 2.6CCE401

| 2.1COE.02

| 2.1QOE-O1

I O.DOOE+OO

| 4.OQO£4O2

| 4.OeCE-C2

4.OOOQE*2

| Q.OOOE4DC

I O.OCOE4OO

'I .70o,-401
| 227OQDE4C

I .OOE+03

C. QOCOZ.CO

| QoQoooroo

0 .5OC'E.00

| .50GIEiQC

4 C.470£+Q2

14.470_+C2

I O.OOOE*OO

I O.OOGOt o O

4.000-*+02
4 .<."'0 -

| P.550E+0O2

| O.COOE+0O

I Otooot.on

D

I

I

I-

I

I

I

I

I

I

-I

I

I

I

DefauIt

4. C0ON-CI0

2.00DE-01

2.QQDOE-QI

2.000E:-01

2.00Cr-Cl2

5.300C.00 |

2.OOE+O I|

2.000QCEI |

Q.OOQ .CO I
G. oOOrE+O I

O.DOOE4CD |

0.00Co400 |

O.000E+00 |

O . 0&3~.C2 I
. . 000E00 I
D. COC&0-Q I
Q.OLO_4e3 I
.000r403

1. ODoE, I-

'.OQQ0r40 I

.COOZC03 I

.CDOE+(0 I

.00DC£400 |

.OO.E4.D I

.03<_- (:0

,o0t1o..4n Oi

'I -E O

4 .14EE-04

not Used

7.030E-03

not Used

4.614E-04

not used

not used

2.030E-t2

not used

4. 612EI2LI 4

not used

Used by EESRAZD

I:f different from user

| Faramneter

input) | Name

_ I

I ?CCI)

I DNSUZ(2)

I TPUZ(2)

I FCUZIl)

BUZ li)| HCUZI,1

I DCNUCCI 2)

| DNUCCUl 2.)1

I D-N'UCS ( 2)

| ALEACHI 2)

|SOLUBK 2)

N OCHUCC C 4I

I OCtHCU( 4.1)

| DCNUCS ( 4)

| ALEACH( 41

| SOLILN I 4)

I.

I DCNU'CC ( 5

I DCNUCUI 5'I)

I DCmUCS ( 5 )

| ALEACHI 5)

I SCLURE;I 5)

rI CVt}CCI *I)

| DCNTCtI 7,2) 1

| DCNUCS! 7 )

I ALEACHP (7)

| SOL"B'; I 7)

| DCPUC' I S I

*1 DCHtICU I 6.I)

I DCNUCSI 8)

I ALEACH I 8 I

I SOLUBKI E)

I .CJC(9

I DCNI-C!' I, 1)

DCUCS I 9)

| A'w-C)i! 9)

| SOLUB1F. I '



V;ersftcn Th 1imi (0.$ye~ar

: RLSPX, iVefault Faramsters

* I'.2umbrosk Susurface Wndifled In. cvr-F.AD

03II(2CMi IC':40 Fane 1:

SIte-Specific Parameter Sumznry fccntinuedl

l
reraneter

I

I

User

Input

iI :nstrrmt~~on ccefficenets for Eu-154

i Cotami1aate-d zcvne iaco" 5/91

I Un~satruated 2ene I(r-/~

1 saturated zone cn/g

I Leach rate (Iy:)
I SolubilfIty constanz

IDistrlkbutor; coefficients tor Eu-1 55

I Contao.inateri zone c /g

I unsaturated zone 1 (cm- 31g3

I Saturated --Ore (CM'-31g)

I each rate (lyr)

J Solubilizy constant

Dist5:ributiorn coefficients for Fe-55

I Contarn~nated zonie (Co' -3/g)

I Unsaturated zone i tc~m.'3/g)

I saturated Zone Icm''3/9)

I Leach rate Clyr)

~'Xtributiorm coeffclents for Ii-3

Contaminated zone (cc .g1/9

kUrsaTvrated zons I (cm-31q)

Saturated =one ciIg

Leach :ate Clyr)

Solutility ccristar~t

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I i

I I

I

I4.000E402
9. ~5rME- 02
5. 550E4 02

C. 003E40CC

0. CODE. CC

4.000E*02

4.000E402

4 .0OCE4O?

0.C00DE:4C

0. COCE.+00

I1.30DE4C1

t. 910E.02

e. 910E402

C. OCCE. C

0. OCOC.CD

0.00 CC4CO

0.000C400

3.2,50L.tCC

1.00CC-Cl

0.00cc-0cl I
0.00CCCEO0

3.25OC-402

0.OCCE400

0.C000t4OD

D.DDCEC.V.

C-.OCOiL:0C I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

I-L.OOE4+00I

[-2.00OE+00CO

I C.CCOC:+0C I

I-I.C0OCE400

l-3.C0C0DE0 I

V'O.CECC.C I

I.CODOE03

1.0C0E+03

0.CCC.OZ I

C.OCOOE+00

0.0O0C.00

C.COOE400

2.000C-Ci I

1.00CC-C00

0.0OCCrO I

0.QO0CL00

C.OZOE00 I-
0.CCCC.CC, I
O. cmC.rE+ co

| Used ty IEKED I Farameter

(15f different from user input) I Pame

I

4. 612E-C04

DOt used

4. 612r-04

not used

I.392E-02

not used

.024CE-Cl

not used

5. 255t-0?

not used

5. 6T E.-04

not usec!

not uss-i

I DCN VCC (1

D 0~UCZS(11,1

I ALEtics I I

ISOLLIBKOI2)

IDZVUCC (12)

IDQMUCS (I2 1
IALEACH (I2)
ISOLU.8K(12)

IDCNUCC(23)
ID-1VUCUt13,I)
IDC-NUCS(13)
IALrACF(13)

I*Dr-I4tCC(15)

IDCNUCS(15)
IALEACK(151
ISCLUBF (I I

ID--LICC(161
IDC_1X1CL1Z116,l).
I CCKUCS(161

S CLUBK(16)

I Cn~1CCl27)

IDCN?,UCU 1Y7. 1
I. CNICS 1272

f .OLUBK(17)

V CNtICUIle)

I C-N'CS(TIB

t ~.IACH(IES)
Is0LUBtF(1e1

IDIstribution. coeffic~ents for :.-32S,

I ContramirnaeiS :ene 1cm' '3/g)

I Unsaturated zone I (cn'' 319)

I Satura:Fd =one (coo' 'Z9)

ILeacti rare hI::-r)

I SolubIlity constant

D istribution. coef!!cients for Nb-94

ICorzantinazec zone (cr.''--I/)

I n s turated zone I ( ~ 4 g

ISaturateJ zon-e 1cm"- 1/gI

ILeech rate (/y:)

I So1 ihizy con~ ta!.t

I Distributioj coefficients "or Ni-59i

I Cort amniated =c.-.e (n

I 'saturated rcnre 1 ( m ~ o
Tone ~7i .V -

jiach rare C/yr?

I S cl-ubjilltty ronftS...i

I

I

I

I

I

I

I 1.
:3.20C5.01 I 3 .COOZ+03 I
3.706E+ol I l.0005.0j3 I
3.1005402l I 1.0005-031 I

0.OOceL.oo I 0.000E-400 I
0.0C00E.C0 .I.C.~COZ+00.I
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iurmery : i.* r.e:at't .arameters

ie unc'A iusrface MFodifJed 2m cv:.RAD

v F I Site-Specific Parameter Surmry (continted.l

enu I Farameter

-__4
016

026016

B16 I
216 I
216 I

116

'16

16

16

16

16

I

I

I

I

I

I

Distrivu:icsn coefficiernts for NI-63

Ccn:ear.'trated zone (Cm- 3;g)

unsat:rated :cre 2 (cmn3/;)

Saturated zinne 1cm'-3/)

Leach rate 1yr!

Solubility consfant.

ristr'butior: coefficents fcr Fv-238

Contam':ated lone (cm- 3/c)

Unsaturated Mone I (cm-3/g)

Sa:urated zone (Caw3/9)

Leach rate t(yri

Solubi'ty c'costant

Distribution coefficients for Fu-239

Ccnarminated ZOSe !cm,-3/g)

Unsaturated :cne 1 icmn'3/g)

Sa:urated :cne fcn' 3/)

leach rate /Vyrl

Solut~ility cornstarnt

I User

I rlpu:

I

I

I3.200E-C

I3.700E+C

I 3.70QE+Q

I 0.00DE-0

I 0.00DE-0

I 1.625E+O
I 2.000E+G

1 2.000+O0

| O.OOOE+O

I 0.OOOE-0
'I

(11

'0

0

I

1

-4
1
1
1
1
1
1
1
1
1
1
1
i
I
I

I1

C

C

3

3

0

0

2

2

2

0

0

16 I
!6 1

!iS |

.6

61

6 I

<.s z:ib- ic~n coefficients Ao: Pu-241

6 1 Contaminated :one (cw.'3/9)

6 J Unsaturated zone i (cmr.'o!

6 J Sat-ratec zone (Kn-3Jc:

6 | Leach :ate 1Iyr)

S I Solutiity constant

|Dis ribumOtIn coefficieI:te for Sr-90

I Cvn!taminated ztre (CIM-3/g;)

I Unsatu:rted zons 3

I .Leact: rate :/yl-!

I Sc'ubitliy crestar:

I .
| 1.625E*03

| 2.000E+03

| 2.000E403

| O.OOOE+OO

| O.OOOE400

| 1.6S5E*03

| 2.000CE03

|2.OQOE-03

I C.OOOE-00
I O.00E400

I 3.5POE+OC
| 3.200E401

| 0.OOOE40O

| 0.00CE*o0

I.

| 5.2GOE400

'7.00DE400

I 7.000_400

| O.OCOE400

| 0.00O400

| 2.120E'02

| 5.GOE1401

5.C0^EC:4

|.OOOE.400

2.

2 .

0 .

0.

2

2

2

0

0

IefaultI

.OOOE4L0
1.00CE403 |

.000E-C.3

.000_ |.00

.030En00 I

.000E+03

.000r.03

.OOOE+Q; |

.0007EQ3

.OOOE+03 I

.COO_+03 |

.C,00r+00

.OCOE.00 I

.OOCE+03 |

.CCQE+Q03

.0007_*03

,ODfE+00 |

OOOE.+D3

DOOE,01
CODE+tO

VOCLE.;00 ~I
COO.E400

00CE..00

COOE-I 00

OOOE-00 |

000:.03 |

.OCQE- I

.CE40- DO

5.~722£-Q3

not used

3.136E-04

not used

1.136E-04

not used

1 .136E-04

nct used

4.916E-02
nct used

3.379E-02

not used

6.otuE-04

no: used

- ;

(if different from user input)

DCRlCC(i9)

DCNUCU([9 2)

DCtJCS(19)

ALEACH (19)

SOLUE1 (191

DCRUCC (231

DCIUCU123 , 1

DCNUCS(23)

ALEACH123)

SOLUBK(23)

DCNUCC1241

DCNUCU (24 .1)

DC?4UCS(24)

ALEACrit24)

SOLUBK(24)

DCNUCC125)

DCNVtCU 125. 11

DCNVCS 125)

ALEACH(25)

SOL'.i6M25)

DCN'JCC(29)

DCNUCU(29.1)

DCNUCS129)

ALECH 129)

SOLUBK (29)

Used by PES-LklD hParameter

I Name

3.

3.

C..

-0.

D!stribu:ion coefficients for Tc-99

I Contanrinael IoCV .zr'3/' ' )

I U~nsatutated ;cne I (cm"-3/';)

| Saturater :one bci' ' 3/9

L leach rate (/yr)

| S^3ub.i!ty conszant

| D's:r'b- t-on coeffcs.-erts for t-i;:

I Contamirnated zone (er.t1ts]

I Uazura;-:oef rote I (cm* ;tc)
zatraeted :one imr .1/0

* K iach rv.tc tyr2

| SeI~b~i:i:y ecnstbT:",

0.

0i.

0.

DCNUCC[13D)

DCNUCU (30, 1 )

DC'.CS (130)

ALEACH (30)

SOLUBRO(30)

*.

5 .
D.

C.. I

DCtNUCC(36)

rNC. 1 (t36, I)

DCNUCS (36)

- (:AC;l36)

SCLtU'S06)
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Site-Specific PFraorete: Sq-urary tcortiruedl

:ene I

I

IP arare te r

Use: I

I nput I Default I
Use.' by RBSk;D I Paraneter

(If C!!ferenr from user inputl I N ane

. .
1- - - 1I .

0' 6

016

016

0:6

216

226

I

I

I

I

I

I

)16

'26

1,6

16

I

I

I

I

I

I

I

| ristrbutior coefficients for U-235

Contaminated zone (cr.'3/o)

Vnsaturated zone I lcr."3/o)

Saturated zone (ral--3/g!

.each rate (/yr l

SoilubIity constant

DistxJbutlon ,coe£ffcients for U-2-36

Contam'r,atej --one (:mn3;)

Ur.sarurated zone I fcm"33/)

Saturated zone (cna' 3/c)

Leach rate 1/y:)

Solubility cons:ant

I

I 2.120E402 i

I

I

I

I

I

I

I

Distribution coefficients for UJ-23E

Contzarrdinaed zone (crn''3/)

Unsavurated zone I (cm-3/g)

Saturated zone 1-|.n3/gi

Leach rate i/)rrl

Solubility confiant

rK....s:trb:ticn coefficients for daughter Ac-221

6 I Contaminated zone (cm 3/g)

6 1 Unsaturated :cne 2 I n-m' /9l

6 SSatu:rate :onP' ecm'3I;)

6 1 Leach rate (Iyr:

S I Sol2uflity co,,stant

S .OOQE4

I 5.000=4

O .0OOE41
|OG. COOE4

5 .00OE4C

I5.000r*C

| OeOOQE:4

5.000E4'

2 . OQ^E4 r,

2 .000Z40

I O.OOZO0E

2 . OvOOE+0t

I 2.320E'C

2 .000r*0
0 .00OZ-0C

1 Q.00GE40

1- 5.DOOE40D

I O.OOOD+O

O .QOOE-O0

1 23 . 0DO00~+

| 2.00E400
2.000ErQO

I 2.0QQE+0)

| 2.00CE*Qt

I 2. OOO~.OI

1-2. O0Qt*00

I -I ODOE-no0

1-2 OOQ0E4QQ
I-l .OOOE4$Q
I oQaeoD. QD
|I 0.c GDi_..o

02

02

DI

200

100

G2

1

0

0

:01

;-0

-O(Q

I

1

I

5.0GC.E4GCi I I ?XlSc.c(37)

1 1 5. QCOE'.

fO|O.OODExi

I | O.OOOE.

5 I 5.000E l

1 5. OOE+O

1 SOGOEttD

O |.OOOE.C

D i .000rc:3

. 'OOCE:40

I .000E.0G

| O.CQOE-0
1C.00OrE0i

I 2.0DCE4D0I
C2. 0100:4

2. OOOE.40;

| . OQC3E4 O t
I0.00CE-0C

0.0C'OE40O'

I2.00t-7E01
2. 0OC;-4 1

| 0 i. 000L4 00

|-0.0 OCQE-0G

|~ .OOCt'-EOO

|-Q . tOQE+0

-1 . CO+t

|- I . QLO 0_- C

,;. QGO'rL.0

C. O0 i'v-4 00

O] I

DO I
roI

IC

'aI
)l I

'1I

:0OI

0I

11

11

.1
.1

*11

.I

E. 697E-o4

not used

___

E. 691E-04

not used

___

E.6 97E-04

not used

___

9.1ilE-03

not used

I

I g
I .

I
I
Ir
Ir

Is

I I.

Ir

IS

I
I

, I

I :

I

I !

I S

rpll;Jr U 3 ;, I )

DC14UCS(3-7),

A1tFCR 1 37)
SOLUB. (37)

D-N UCC (3 O)

L'CtJUCU (3 8. I)

CN.'JCS (36)

AttA>CH (362

SOLUBE(3i)

DC14UCC (39)

DJNUCU(35. 1)

'CNUC' I S 9 )

ALEACH 13 9)

SOLUS.K (39)

I

I

I

I

I

I

I

Dis:ribution cotfficients for d2ucgher AM-243

Con:am.±rrated zcne (cnr.- I/a)

Unvi:uratw., zcGne I (cr.-.3/c)

Saturated :one irr'3/g)

-each rate (, 'y;

Souv'iti;- cc trtant

___

9. 11IE-03

Pot used

I

I

I

F

E

I

P,

0

el

I

II

1C14'JvCC
I)cr14ucc C)CNT4U C.~

>WNUCS .

ALEACH I

:LLUBNxt

W^NIUCC l

D:J US I

CLUCU I
SLtLACH(

:1

1,11
I)

3,1)

3)

3 ) J

3)

I ).

3il

I Dist:ibution coefficients for dwaohtex Gd-152

I Con:amiriated ocne (Orn' 3/c)

'IUneaturated orne ! (2r--3/g)

Siturated :one 1-u.'3igi

| _each rate i/yri'

Sclubi!''ty cr:stat:

| Di:2:ibuticn zcceflf!ients 'cr daughter !ZP-237

| Cnctamlireated Tone (cm'-3/;

'.tr sa:trat e., Zrme I lr 3! Ol

turazed =one cm

l-4ah tcraate _(Iyz)

I ..ol u~i24 ty Onstant

E. I, SE02

P.249E*02

P.24 9E 02

2.235t-04

not used

CMUCC (2 4)
:NUCCU I i 4, 1 )

:.E;CH l 14)

2oLUBEKC 14)

2. 5l 4 L. 02

2. 574E402

2.474E4C2

ner Lse '

:1IUCC (2 0 )

2 NUCU 120, 2)

NIIZS 12C0

t'EA-H (2 0I

;LUSK 12(0
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ummry ~:* PEIAL r*tIjt Praoneters

Ile , ~mcrok Subsurface Modifled 1-i cv.-.Rkfl

0/.26120,04 2V:~ Fags 25

Site-Speciflc F~aram~eter S=r.ary Econtlujied)

l
FPa-ameter

I User

I I no: I Default
I

Used by RESP.A.D Parameter

;2! difrexert from user input) I Ia-me

316

16

16

16

1 6

I

I

I

I

I

I

I

VD4.qrituticn, coefficients for daughter Pa-231

Contaminated Trone tcm, r3/q)

Unsaturated zone I (c-m'3l9)

Saturated rone gcm-13/q)

..Aach. rare t/yr)

Solubility constar~t

16

!6

16

.6

.6

6

I

I

I

I

I

I

I

Dls-:!t.Voi coefficients for da~cqh-er Pb-2!0

Cor~tarmi-.ated =orne C1em3/g)

Usaturated zcn~e 1 (cm'13/al

., tu zat ed v ne ( r v 3 g

teach rate (/yr)

Solubililty const~atit

D~istribution coefficients fcr daughter Ra 226

Ccnandrnated :otr~e (cthi-3/

Unsi~tu:atsd zonle I In3g

Saturated zon~e [cm.3l;)

Leach :ate (/yr)

SCMu~ility constant

I

I

I

I

I

I

1Itzibution c~oefficients for daugh~ter TRa-22e

1IConitam-Inated :cne (crt-13/g)

IUnsaturated zone I !cm". 3/c)

SI atrated zcone (crr," 3/91

j I Leachi rate Nil':)

IDistribution cooefl'±clens for daughrer Th-225

I con~a r~atel zoine (m3;

I Unsaturated zonre I c~ 3;

I SaturatedI zone c /;

I Leach :ate j/yr)

I vimtrltutio'n ccefficier~zs for daug~ster Th-229

( Ct'.tatmrnated zone (cm' 3/9;

I 1inatb'rated, =cne 1 ccw1.'3/g)

SatLu:ated zorie (cnn' I.';c

I Leach zate ilyr!

I Seolubility consatant:

I tis:ibutlcr coefficients fc:- daughter Th-2:0

C ontaminatedi :ore (crr'3:ol

I ttorated znw ~ ( r* *3 ;

iahzate (/yr)

I5. nC1S:4

I .oOEs-

I2. OOOE.
I2 .0300E4(
0 .00CE4.C

7 .OOOE.C

0 .000L.C

I7.500rs10

I iooo-oi

I6'.000E+04
6 .0005.0:

*I'.000r.+0:

I .000E+04

0 .0b.)E*00

0 .000E.0o

D

OC

To

i

I

AI

II

211

M

)O

2I

21
121

01
0I

;8I
II
LI

)I
) I

*I

II

I'
I
IC
IC

I5.00CE401
I5.000E-tC2

C10.OOE-00

O. 00054 C

1.0005.04C2

3.000E5tC2

0.0005400

7. 0005.t02

'7.000OE401
7.0005.00I

0.000E.00

'7.COOCE'C10

7. 000E4 51

0.000E+00

O.ZOOE*CO I

I I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

i

riot used

2.621E-03

not used

2.627E-C03

not used

2.627E-03

not used

3.077E-06

not used

3. 077E-06

not used

not used

IDCRICUN 2I, 12
Dctoucs t2i)

IALEACH (21)
ISOLUISK(211

IDChtICC(22)
IDC.NUCLic (2 2.:I

IDCNUCS(22)
ALrACH (22)

ISOLUBIK(221

IDCNUCC(27)
I C'1IUCU(27.3)

JDC-NUCS(27)
IALC-ACH(27)
ISOLUBK(27)

I DCNtCC(2e6)
IDCNUCUC2?,3)

D ckNUCs (2 S

IAL5E.CiH428)
ISOLUEK'(26)

1DCNUCC(31!
I CNUJCU(32.3)

I £C14UCS(31)
F.I.EA.CH C3 1)

IDCN4UCC (32)
jDrCHUCU (32, 11!

IDCNUC.'CS3,?
IALEACHI132)
IS0L1JME (32)

IDCRUCC(33)
IDCNUCU(13,3)

ISOLIJBIM~331

to

D

6. 00 CZ+ 04C

D6. 0 0(.WF_ 04

.000Z+. 04

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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:r : F RD Default Parameters

.e :Plumiur.,ocr;: Subsurfac'e Mv J ;r cv.......

0 3 11 Z F-.12 0 0 4 1 r,:4(' ;,;. Z e ! 6

Site-Spezific rarareter Surmary (continued)

2u I
-I

.6

6 1
6 1

61

61

61

1

Ia r ameter

Oistribution coeTficients for auchte: .5-2.

Contaminated -cne (cm -- /g)

Unsaturated zone I ICm 3 !gj

Saturated zone crn13/gl

Leadh rate l/yr)

Solubility constant

2

6 | Dist:iŽution coeffic'ents for daugihter U-233

6 | Contaminated zone (cm"3/gl

6 I Unsaturated zone 2 (cm-3/gi

6 I Saturates =one (c'-3/g)

; ' Leach rate t/yr)

* | Slaub!ity constant

i |nhalatSr, rate C-Iz-1yrJ

' I Mass Icadina for inhalation (g/m'3)

' p Ea:posure duration

| StieIding factor, inhalation

| Sh!elding factor, ex:ternal garna

| rac:icn of time spent indoors

;on of time spent cutdoors tor. site)

factor flag, ezternal ganma

P Fad'i of shape factor array (used if FS - -11:

I Outer annular rad'us (im, ring 2:

I Outer annular radius r.). ring 2:

| Outer annular radius Irrl, r'ng 3:

I Outer annular ra'ius yn)., rinc 4:

OC:ter annular radi us Wm., Zinc 5:

Outer annular radIus ( m, r'nrg E:

| Ou:er an-u'a:r radius (m). r'ng 7:

I Outer annular radius (ni, ring S:

| Outer annular radius u m) . ring :

| Outer annular radius Cr.), rifrn 30:

| Outer arn;'a: radius (), rdno 1 :

I Outer annuiar radius (m), ring 12:

nc

In

InI ne

I C

n rC

IUser
Input I Defaul3

6.00DE404 | £.COOEiG4 |

6.00OE404 | 6.t'G0O-C4 4

C.00CE404 ,6.05EL04 |

0.OO3O.'OO [ 0O0GQEQO0 |

Q.0OQE-DC | o.oOO(EOO |

5.QOOEiG. | S.)OQGE+! |

5.OOOEOSl 5.^3G--Q |

5.000E-03 1 5.0CE-01 I
D.000Z400 I .o00r.Go

O.OOQEC0 0.000E400 |

I . I
P.4QOE-03 | 8.40CEC03

6.C00E-C6| I7.OOGE-04
3.653L+02 | 3.DOs_+' |

!C.000E-0i 4.Q00E-Q1I

4.703E-01 7.5000-_-0

6.6o0E-Ol S.CDDE-GcI|

.lO0E-0l | 2.50QE-ClI

.QO0E40C | l.OOrv-50 |

et used | 5.00OE401 |

ot used I 7.V1E . I |
ot used I ^. 000r+0p

Ot used I 0.O0 E CO |

o: used |. D'10O4 I0

ct used J C.00CE-DO I

;ot used | O.OQOE-OCQ

*o used Cf. O.OE4CO |

Lot used | D.O00QQEx I
o; used | C.S00E.0C |

,7t used 2 O. q0E-'CO |
Az used | 0.OCQE-C I

^t used | C.D0t40OL |

ot used | O.00SEC0

o; usedJ | .OCOEOZ4 I
c:used | O."'QOE-GG

nt used I C. 00ME4 00 I

cst used | 0.O~tEC0 |

ot used I r.Cr'tO0

tused I .ozE-
2: se' | '.002E-OO |

u. sed | r~. O0OE0C I
I

Used by PESrFD

l'f different fron, user input)

3.DI7E-OE

not used

3.673E-03

not used

_r_

___

___

___

>O shows circular A.REAz.

| DCRUCC;341

| DCW'JCfl l34,I)

I DCN u CS(I4l

| ALEACH'H34)

I SOLUBKC341

| DC!NUCC(35)

| DCtNUCUI135,1)

1 DCNUCS (3S)

| ALEACHI35)

SOLUa.KI351

I ISFALR

| MLINH

| SHF3

F SP.F

rOTD

| PAD SHAPE( 1)

| RAD SHAFE( 2;

| FAD SHAPE I 3)

| fADOsPJsPE( 4C

| RAD .SFAFEC 5)

| ADSHAPE ( 6 )

FADSl;APE( 71

| PAD SPAFE( 6)

| RADSHA?I( 91

| it.O SHA?Etl110I IADO$RAMDl)

I FAD SHAPEI12)

F RACA I12

I MRACA C 2)

| FRACA( 3)

I RACA( 4)

| FRACA. 5)

ITRACIC F.)

FPRACAI 1*)

I ETPFCAI )

M SPACA( 9)

I FRAC(ICI
| FrACA 11iI1
| FFACA (I 1 )

MC(2

I Parameter

I Name

I Frac:ions

I Mug w

I Fin;:
I Fing ,;

I Ring 4

1 jno 5

I R i:q 6

| Fvrg I

I PR'ng a

It . 9

I RF.'ng 12

of annular areas wei:thin AFi A:



S3RAD, vensicn f.2-1 11 Lirit - 0".5 yeai:

=.Try : Delault --aneters

:Pltnr.broot Suibsurface ModjIfeJ lm v.Ar

03116/2Cl04 111:0 i'age i1

FI-4. -
I

Sfte-Specific raramreter Sum~nary Icc r.tinue,:)

Parrme:er

I User I I
I nPu t I D~e fa u hi I

r:uits, vegetab'es arid grain ccnsurptlan ikq/yxJ

Leafy ve;etz!Ile ccnsumrpt ion (ig/yrI

M~ilk ccrisumntSlor (L/yr)

Hreat aTz! pcit!tz, ryccrdi5UmptionlIg/r

tZ4s% consumptlors (kc./yr)

oth'er seafood consstznpticr. (kglyrl

Soil !rn;estiorn :ate (glyr)

DrIrddtng water intake Wiyr)

Centamination fraction of drinking water

ContamInatlecn frac-lon of household water'

ContarInation fractiton of liv.estock water

Contamniration fraction of irrigation water

Cortamirtation frarticni of aquatic foodl

Contamination fraction of plant food;.

Contaminat ion fraction of mreat

; Contaminaticz. fraction of itill:

I Livesto:k fodder inta-:e for meat [kg/day)

I L Livestock fodder inta):e for n:'lk Mkg/day)

I'vestock water Irita:e for meat CL/cay)

| m-fl: water intaee for rili: CL/day)

¶Yestock soil intake (I:c/day)

|Kass loading for fol-ar depositlor. Igit 3)

I Depth of Soil MFn:'ir.g layer Cm)

repth cf ros.;5 Irm)

| Drinl:in- water fraction from ground water

| ivsehoid water 'ractior, fro. cround water

| Livestock wa:er fractinn from qrmored water

i Irrigation f:actiori from. ground water.

| wet weight crop y'eld for Ndr-l.eafy dtcmr- 2)

| wet weight c:-p yield for Leafy (kg/. m2)

wet weih: , crp yield for Todder gt' 21

| Growing seasv:. for !:zn-Leafy Iyearz)

| Growing Season fo: leafy (years)

| Growing Season "or Fodder (yearsl

| Translocat:ci Factor for Non-Leafy

| Txanslecatic.n Factcr for Leafy

| Transicvaticr, Factzr for Fodder

| rnry Foliar 2tterception Fraction fcr Von-Leafy

| Dry Fcliar 'n:ercepr;on Fractionn for Leafy

| Dry Foliar ,r.:ercetion Fract:cn for Fodder

Wet Folliar interception Fract:-r for Norj-Leafy

Wet Fol -ar nterceptfon Frarc.tlor for Leafy

i ciar i tercertion Fra,- ion for Fodder

rincr r Pemso\'al Constant for Vegee:a:ior.

I C:-2 ccrncen:ar't±O in 4ater/O.'2)

I C-12 ccnoent:atior. jn corizaw.f:,azed soil oig3

| Frac~tirme 'f ve;eftat ore c;r,'cs!n fro,; sol1

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I7. SO E.4C:

I 6.0D1:401

f0.000E40C

I4.160E40Z
I. C.0c01+Oc

Inot ised

1.OCO1:.OC

I .5.OOC1:-01

I2. 00OZ:'00

1 .0001:400

Ie.5001:+00

15.C001:.01
I l .60F4O102

I5.00OE01-O
1 .0001:-04

I9.0001:-Cl

Inot used

I1.5001:400

I .7005E-01

2.5001:-Cl

6.OCOC'-02

.DOC--.+OD

2.5005-0i

2. 'O00E1:-CV

2. 50OZ-01

2.50DE-01

2.5000:-Cl

2. nNIS-05

I

1

2

L

I

i

1 .6001:.C2

I1.40C5402
*I9.20054.01

I5.4005.400

I3.6505-01
I5.100E.02
I .000E+00

I .0005*00

5 .0O05.00

I1.600E02.

1 .0005-02

! .O9E0050

I2.60CE-02

I 5.000-01

2 .50DE-Cel

2 .0005.00i

I2..0C5E00 I

i
I
I

.1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

UIsed by FESP.AD' r ararreter

(i different from user input) I Name

Ia E!1TC)
IDIETC3)
ID7ET 1i)

IDIET(S)
Di 0-1 76)

ISOIIL

IFLV

jlrw
FI 9PA

IFlE:AT
FI FCLI

L ISI5

ILT! 6

ILW25

ILWl 6
ISi

1DM.
IDROOT

- - - IFC.WDW
IFGWMH
I GWLW
IFGW! R

IV (IC
IYV (2)

IE 7(2)

.1*1:3
ITIVII)

TI 7V2)

TI V(3)

; DRYC33

IRVRY (2)

R WET(3

ICSOIL



Sumn~ary : VE!"R. E-fuit pararne--rs

:1ie i: u ruL utbsu':la*e ?1idlffec Im. c'r.Fk.A

0. 42004 30:4' Page 1?

Site-Specific: Fararmeter Stlri r' ?cofltif.-ue,!

eriu I Parameter

IFraction of vegezaricor; carbon from. afr

IC-;. erasion layer thick:ness fin soil (in

J C-14 evasio~n flux rate frona so!! nl/sec)

IC-12 evaislan. fu:11" rate from. soil (2/sec)
F ractlon of grain ir, b1eef catile fee-,

F raction of graliD In milS;: cow feed

I rC correction factor for gasecus forips of C14

IStorage tfmes ofA ccntam-inated fiood-stuffs (days':

I Fruitz, n-in-21eafy vegetabies, anzd gra~n

I 'eafy vegetables

MiHlk
m e.at and poultry

I Fish
I Crustacea and rnoilusk:s

w ell water

I Surface water

I Live~stock foddjer

1I 7hck.ness of building foundati'on (mn)

ItU dIer.s1ty of N:ilding fourndaticn (g/cm"3)

alporosifty of the cover mnateriiil
I I Aotal poroslty of the buildfrig, foundation

I I vcltiietric water content of the cover naterlal

L1I Volumetric water content cf the foundation

I ~±ffusic.: cveftIc!e.1jt for radonr gas fr./see):

Iin cover mnaterial

i n foundat~aon mara

Iin contaminated :one !toil

I adtfl vertic..Al d~riension c-f mi±:.ing (r.,

I Aerage tu!3,dinq air e:~change :ate (ii':?

F eight of the building 1-room], (i,.-

I uildiri; Interior area factor

Ei l-flng depth helow orcund surface iml

I manauifnc ;!:wer cf Fri-221 gas

IEntanating power of Fr.-220 cas

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I User
I hPut f DefaV2t

I 3ODO-Q I .cOz-C.

I 7.OCOE-C7 I .ODrC

2 .0COE-O2 I .000E-C1

E. .CODE-C'i I 2. OOOE-0:

7.ICE.'94E- A I 2. 0 4E.OLIJ

JI E41I6(4E3

3.4(CE4C21 l .4C&E.Ol

-OOC'E.OO I .COfOE4CC

2.Ot0E.oo I .OOOE-oo

7.OOC0E40 O! 2. CQO CZ4

7. OCOE4 00 I7.ODOE.OC'
7.OOOE+0O 7.0G0ECO0C

I .LD C.CE 4Co I i. O'OE.CoO
I .CLDEior- I l. CCCE4 00
4.50OE401 4 .5O61%E4Ol

riot used jI l. SooE-('*1

not used I 2.40CE:40C
not used I 4. 'CCE-Cl
not used I l. OD'E-01

rot used I5.QOOE-02
nots used 0 3.O0r- C 2

noct used I2.00CE-06
rn.t use i. 0~Cr- C7
noct used I2. DOZO-06

not used I2.COCOE- c'0

i.Ot u sed I fr.CODE-C)

nc used I 2. 5t1OE+0Q

n c used C. C..'DIE-OC

no ,t used l-1.000E-OD

nc: used 2 2.5 3 E - 0

no-t Used I 5o--0

32 1 --

I

1

-4
11
!I
;I

I

ii
II

I
I
I
I

i1
11

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Used by RESRA~D jParameter

(2f different from user Input) I Name

[CAI1R

IDMC

.EVSN

IREVSIZ
IAVFG4
IAVE 35

IC02F

ISTOR-711)
STORF7 212

[STOR-T ( 3)

ISTOR TC4)
STO7R T(51

I STORP_7(6)
ISTOS 7(7)

ISTOR T(8)

ISTORP 7(91

IFLOORI
.1DEINSFL
17PCV'

I H20CV.
IPHi20FL

R ~RM
IrA!
IDMFL

ID'IANA (3

I EMANA(2
Nunbc-r ot cr,,ap::czl time point~s

trxmunnumber of Jntecraltior. omlints for dose

Kaxin-cri rumt.e: of irteqratiora points Sc.: rish:



tSRAD, Version 6.22 T'- 1.r.t - 0.5 yar

2mmary : RES~AD -nefault Parameters

.le : Plumbrook SU!surface Modified i. cv:.RAD

Sunmary c Fathway Selectiens

Pe:hway I t'ser Se

03/1612004 10:40 Page 19

!ection

j

1 -- external gamma I active

2 -- inhialation !wlo radon)l active

3 -- plant Ingestion I active

4 -- meat Irigesticn | active

5 -- milk r.;esticn | active

6 -- aquatic foods | active

7 -- drinking wate: | active

-- soil irgestion | active

9 -- radc3 | suppressed

Find pea): pathway doses I active

a



-:SRA.D. Verslen 6.22 T%½ Limit - 0.5 year

u~iary : r.-SrAD r~efau,!t Pearmeters

3e : lunbroo~ Subsurface ?lodified Im cvr.RAD

1a rdnated Zone Dmenslons initia

03/3612C04 20:40 Page, 2ij

I Sol! CocnrUns pCilc

Area:

Thickness:

'er Depth:

3e50.00 square meters

M.I0 meters

1.00 meters

Am-241.

C- 14

On-243

Co-60

Cs- 137

Eu-I 52

EU-155

Fe-55

P-3

Nb-94

NI-63

Pu-23S

Pu-239

Pu-241

Sr-90

Tc-99

U-234

U-235

U-236

U-238

3 .DUE+ DC

I .00C0E.6or0

I .000E4DD

I .00CE,00

1.00r0

1 .00CE.00

2.000E4C0

1 .0007E4DC

1 .OOCE4 DC

I .ODOE40vI

I .0Q0OE~0

l.00OE-V00

2.00OE.00

l.000E,400

Basic

Total Mixture Sum M(t)

Total Dose TDOSEIt!, mren,/y:

Radiation Dose Limit - 2.500E+01 raen/yr

- Fraction cf Basic Dose Limit Received a: TSoe It(

(years)

'DOSEIt) :

MM ,

0.O0004CQ 1.000--400

2.552E+02 2.473E,02

6.21r0E400 5.691ED00

3.OOOE+0O 1.000E+0I -. O",C.E'0!

I .32SE402 P..377E4Dj 4.013"E.0l

5.311E+00 3.-#51E+O00 .605EC00

~. . 1E4 C.2 --.00D0-0-2 2I.0 0E.03

3 .:-(0EE D1 :. W E?401 ~ 50 E D

!.225-E-O! 4.2E6E-C0i3.4G1E-01

umn TDOSL(U: 1.552E+02 mrem/yr at t - 0.0DOE-00 yea.rs



:SRAC., Ver:l1on 6.21 .1- I-Jrrdt - c.-! year

immnary : RsRJ.L' Pe~ault Praumeters

,le : m~okSul'srrflace I-C 2n n er

At 1Z0 I' 3C: 46 rb~ wj -,'

Total Dcse Conxfr..Iuj~c~r. 0(.p. forr.-:evidva Rdon-clides (1) ad Pathways gp)

As nr.:er./yr a.nd FratiCor. of Tct&2 YA~5e At -,- O.COVE400 yearf

Water Inde endet Pahwy :Ir.alar.4r, exIch.es zador.)

C.:ound Inh:alation r.adon Meat Mil F Soi 1

~! o-*
: isde mxrem/yr fract . mrte'/yr fract. rr-.er.!yr f ract. rmrem/yr f ract. r rem/yr f ract. rnrem/yr f ract. nre/mlyr fra-ct.

*241 6. eC9E-4 6

.4 2.593E-25

*243 --3.629E-l 0

60 4.676E-05

137 F.4~7E-07

152 6.661E-06

154 1.270rE-05

155 2.239E-:4

55 O.000EICO

0.00DE400
19 0.0000.400

)4 4.463E-06

19 0.00D0:00

!39 1.60o-FE23

9 l. 4 SOE-29

4 1.123E-14

5 1.0550-10 4

6 l . l 1-

9 5.6S3L-OS

C. 0000

C. 0000

0.0000

0. 0D0O0

0.0000

0.0000

0.0000

0. COcO

0. 0000

0.0000

O.COQO

0.0000

0.0000

0.0000

0. 0O0O

C. 0000

0.0000

0.0000

Q. 00CC

D. 0000

1.0000

O.00G00

C. OWO

0.OOOE.0 0.00030

.O.OOOE+OD 0.0000

0.000E+00 0.0000

0.000040Q 0.O00Q

0.000E0400 0.0000
0.QOOEiOO 0.0000

o.ooorzoo 0.0000

G.OOOO0 C.0000

0).0000.00 0.0000

O.oOOE4OO 0.0000

0.000:4+O 0.0000

O.OOO0OO 0.00CC

0.000E.00Q 0.00G0

0.000E400 0.0000

0.000E00 0.0000

Q.0OCE+CO 0.0000

0.0O.E+OO 0.0000

0.000£0400 0.0000

0.0V0E+0O0 0.0000

0.0002Q 00 0.0000

0. 00)E4 Q00 0. 000

O.O0GGE+00 Q0.0000

0.00tEQ00 0.00CC

e.00Q.-*00 0.000

0.00CE000 0.0000

C.0000.00 C.0000

C. OOO40Q00 0.0000

0.00E-Q00 0.0000

0.OO04 C0 Q. Q0CD

0.0OE+QO 0.0000

O.QOQO00 0.000D

0.0000E00 0.0000

C.COOE00 0.0000

O.OOO000 0.0000

0. 00OE+ 00 r. 0Q00

0.000t400 0.0 0 0Q.O

O.0O00,'0 D.000

0.000E400 MOO.DO

0.000.E00 0.0000

0.0000E.:0 0. CQ00O

MOQOE400 0.0Q00

O.ODCS40 0.Q 3 'Q

0.DODE-0D 0.000

O.0QOOE+OQ 0. 00C0

0.0030.400 .0000

0.OOOE-OP O. O Oco

0.000Ei.00 .OCQO

0.000E.00 0.0000

0.00QE. DO 0. 00O

0.000E.00 0. 0000

G. 0E003 t .0000
0.0DOE*'V0 0.0000

0.000 0E+O0 0.0O00

000.0^QFO 0. 00000.VOE40Q 0.0000

0. .0000+00o 0.0000

0. 00fl0r400 0.0000

0.000E.C0 0.0CO00

O . 0C000. 0. 0C 0 ,

C.OCOE+CO 0.0000

0.0QOE+00 0.0000

C.OOQE+00 0.0000

0.000E+00 0.0000

Q.OOOE400 0.0000

0.OOO400 0.0000

0.000E+0 0.0000

0.00QE4O 0.0000

0.OOOE+G00 C.OOO

0.000E00 0.0000

O.COOE+00 0.0000

O.OOOE+00 0;0000

0.0000400 0.0000

D.COOE00 0.OO0

O.OO0E+OO 0.0000

O.OO0Q00 C.0.Q00

C.0000 0 0.QCO 0OO

0.000E.00 0.0000

0.000E400 0.0000

0.0007.+00 0.0000

G.O0OE+0O 0.0000

0.QGO_+O0 0.0000

C.00CE4C0 0.000Q

0.000Q+OC 0.0000

0.OO0E+O0 0.000

'O.OOOEQ00 0.0000

t-. OOOE+OD 0.0000

.ODOE000 0.00C

O. OOO 00 0. t0Q0°

Q.0CO0E00 0.0000

0.OOE0.00 0.0000

0.OOE+40 0.0000

O.0000E0oi O.0000

0.0QO0E+QO 0.0000

O.0O0.E+O0 0.00C0

O.OOOE+OO O.oC00

G.OOOE+OO 0.0000

O.OOE+00 0.0000

0.00OE+00 0.0000

0.000Q+00 0.0000

0.00E+00 C.000

O.OOO0+O0 0.00CO

C.0OOQ+0O 0.00o0

0.OOQE+00 0.0000

C.0OOE+00 0.0000

0.00 . 0 E+ 0.1,0000

0.000'+00 0.0000

0.0000-0O 0. coo

0.000E+00 0.0000

O.OOOE4oo O.OtlCD

0.0OOCE00 0.0O0D

Q.00O0+00 0.0000

Q.OOOE+00 0.0000

0.000E400 0.0000

..OOE+O0 O.OCbQ

O.00E4000 O.QOQO

O.OOCE+00 0. 0OO

O.COE0400 0.0000

0.OQOE;O0 0.0000

O.OOOEOo 0.0000.

0.000400 0. O0000

0.0000.+00 0.0000

0.0000.00 0.0000

0.000E+00 0.0Q00

0.000E030 0.0000

0.000.00 0C. D,0;0

O.OODE00400 0.OO

O.0ooEQO O .0OC 0

0.000QE00 Q;OQQO

0.000E400

0. 00E000

t..QODD0OD

0. OOoE-QQ

0. 00DE-00

0.000or.0

0. OOE0+O0

C). 0OCE+OO

0. C0I000

O.,00 O E4 G

0. 0000

0.0000

0. OCO0

0. 0000

C. 000

0. 0000

0. 0000

0. 000C-

0.0000

0 . ' LI O VI

I 7.37!E-05 0.0000 0.0 0E-00 0.0000 0.000_-0^, C.000 0 C.000£400 Q.OCOCvo O.Ov0C0 o.oosC C.COOE+O00 0.0000 0.00OE400 0.00c



RAD, Version 6.-1 T2 ::rj: * 0.5 yea:

nary : RESkhD De!eult rarTaere:v

e : Fl $abrrok Subsurfaze ?1CIfIed 3rT .vz.F.AEt

r3/16/2004 iQ:40 Facq 22

Total Dc~e Ccnt:rbutiors TDOSS(i,,t) for.sndtividua) 7cdonvclidc ti) arnd Fatthays -tpI

Xs z-:enliyr aid Frac-aicn of Total Vose AJt . - .C5Q--CO years

Water Deperdernt at:'wa5s

Vater R ador. =s-a t P.1I Pathways

ide mrem/y: fract. nrerr./yx f-act. mr er/y: y ract. rn-en/yr frac . r.:ernyr fract. mremt/y f rae. mrenlyr fract.

41 3.904E400 0.C251

3.792E-G2 0.0002

43 2.961E400 0.0I91

0 6.94-C-01 0.0045

31 3.451E*00 C.0222

52 7.539E-03 0.0000

54 1.095E-02 0.0001

i5 1.705!-03 0.0000

; 1.916E-02 0.0001

E.465E-02 0.0005

I 3.669E401 0.2363

1.049!-02 0.CQ01

* 3.103E-03 0.0000

9.496E-03 0.0001

6 9.37CE-01 0.0060

9 * n41EEC0 0.0067

t <,2E-02 0.0002

I 9E' 0 1 0.2211

1.25iE-C1 0.0006

6.375E-C1 0.0041

6.044E-01 0.0039

6.055E-0Q 0.0039

f.055E-01 0.003P

7.5C6E-C; 0.0Q000

1..22E-Q3 C.0COS

5.72;E-C3 Q.0QQC

1.343E-02 0.0001

4.449E-01 0.0029

2.429E-05 C.OCOO

?.533E-C5 0.0000

5.493IE-06 0.0000

2.412E-04 0.0000

5.505E-0S 0.Q0005

9.46BE-02 0.0006

2.02EE-0Q 0.C000

2.00OE-CS 0.0000

5.475E-05QQ.OO0Q

l.fl2E-03 0.0000

2.012E-03 O.COGO

5.579E-CS M.Q000

7.2771_-02 0.0005

i.622E-04 0.000Q

4.OSE-04 0.0000

?.695E-04 0.0000

3.902E-04 0.000

3.902E-04 (.00D9

0.000E4+00 C0.0000

0.000--.00 O.0.000

O.000-400 C.QOOO

O.OOOE*OC 0.0000

0.00CE.00 0.0000

0.000E.O0 0.GD00

O.O00E-00 0.0000

0.000E+O0 0.C0000

0.00QE400 0.Q0OO

0.2000400 0.0000

0.000E-00 0.0000

0.000QE40 0.0000

0.000E:400 0.0000

0.OOEL+00 0.0000

O.OOODE.00 0.0000

0.O0OE400 0.0000

0.0M0V-'O0 0.0000

0.0CCE*00 O.COOOQ

O.COOE4QO 0.0Q000

O.OOQE4OC O.O000

DEO00 Q.OOO

2.199E40 C..c42

5.F59E-C2 0.00C4

1.66SE.00 0.0107

3.61lE-0Q 0.0026

2.961E*00 0.0126

4.247tE-03 0.0DQ

6.1 7E-03 0.0000

°.605E-04 O.00t C

l.OSCE-02 C.000O

4.037E-C2 0.2O0;

2.07£*01 0.1336

5.920E-C3 .O0O0

1.7671-03 0.0000

4.637E-03 0.0000

5.27§E-Cl 0.0034

5.663E-Ol 0.003O

;.624E-02 0.0001

1.126E401 0.,C7 7

1.4c3E-OI O.OQ:O

3.S9E-ol C.CO-23

3:CQSE-Q 0.0022

2.41lE-Ol C.0022

.4132?E-O1 0.0022

2.76CE-C3 0.0000

1.746_-C2 0.C002

P.367C-C4 0.0000

3.973E-G1 0.0013

.. 712-b0C C.0095

2.i35E-04 0.00CO

3.1CfE-04 0.0000

4.?2PE-05 0.0000

S.44E-C3 0.0000

6.004E-03 0.0000

i.^. EAC0 0.0236

4.45FE-06 0.0000

2.201E-04 O.^COQ0

C.025r-04 O.000C

1.327E-03 0.0000

.41E-3 °-°0.000°

.. 4i E-C5 0.0000

2.152E+00 Q.Ci39

1.9S1E-04 0.0000

i.063_-03 O0.0000

3.100E-03 0.0000

2.SEI---0Q 0.GCC0

2.916E-0C 0.0000

6.11SE-04

4.7;1E-C2

4.623E-04

l . lO1E-01

2.1 3M400

I .192E-05

1 .734E-05

2..97E-Q6

4. 554E-04

I .90EE-02

2.91 IE+C1

I. 659E-C6

c.913E-03

1 345E-C2

7. 425E-05

0. 00.0

0.0003

0.0000

0.0007

O.02il
O.QDQO

0. 00D

0.0000

0.0000Q

0.0001

C.1875

0. 0000

G.OODQ

0.0012

0.0000

6.313E4DO O.C394

2.932E-D1 0.001°

4.635E400 0.0299

1.414E+00 0.0091

9.517E.00 0.0613

1.205E-02 0.0002

3.752E-02 0.0001

2.722E-03 0.0000

3.613E-02 0.0002

1.501E-Ol 0.0010

9.C31E+Dl 0.5S17

1.662E-02 0.0001

1.002E-02 0.0Q0Q

2.744E-02 0.0002

1.4690+00 0.0095

1.631E0oo 0.0Q 05

4.526E-02 0.0003

3.530E40O 0.2273

2.652E-0 0.00Q6

1.00E+000 0.0066

9.769E-03 0.0063

9.7V7E-01 0.0063

9.76VE-01 0.0063

6.233E-05 0.0000

2.950E-06 0.0000

2.994E-00 0.0193

1.070E-02 0.0001

3.023E-02 0.0002

2.652E-02 0.0002

2.673E-02 0.0002

2.F.73E-02 0.0002

- --. -..-..-.-..-.-

7.126E401 0.4590 7.674E-C1 O.0C;9 0.00DE*00 0.0000 4.107E+04 C.2646 7.540E-00 0.04S6 3.460E4C1 0..2229 1.552E+02 3.0000

if all water Independ~ent and 'ependent pathways.



ZSRAD, Verticn b..' Tn L.-mit = G.S ,'ear

-.a-y : RESJRD !)-fa*lt Paraneterr

lie : PNmbzok Subsurface Mc-id±eti n'r. cv:. FAI.

C3/2f-2004 0C:40 rage 2;

Total DEose Contributior.s TDCSE::.p,t; 'or ltrdividtai Radicnvcejd's li1 and rJattzways l,)

As snremn/yr and FraczIon 'of ota! Dose At t - 1.0O0E300 years

Water Indepenrern: Yeathways (Inhala:ion excludes raionr

Ground

did- -

clide mzes,/yr f:act.

inha'at:on rlant Meat Mill: Soi I

irrem/yr tract. mrem/yr frac:. m-er:/yr !racr. rn:eecyr f:act. m:em/yr fract. m:em/yr f:act.

-24I 2.074E-15 Q.0000

N4 2.690E-25 0.0000

-243 3.61,E-30 0.0000

-60 4.l04E-05 0.0000

131 8.157E-07 t.0000

-152 8.515E-06 0.0000

*154 I.ME-V5 0.0000

*155 2.002£-I4 M.COOD

55 O.OCDE400 0.0000

O.OODE+00 0.0000

29 0.000E-400 0.0000

94 4.542E-06 0.0000

59 0.000.00 0.0000

63 0.000E400 0.0000

236 3.43SE-18 0.0000

230 1.6415-23 G.0000

SV ~cE-16 C.OOQQ
V /;315E- 0 0.0000

19 1.464E-19 G.OQCO

14 1.920E-14 0;0000

.5 3.lI E-0 0O.0000

6 9.411E-17 0.0000

8 5.V7L7-6 C.30000

o.00o +00 O.nooQ

0.0000.00 0.0000

0.000E0400 0.0000

0.0000*00 0.0000

0.000E4O4O G.OCOO

0.0400 0.0000

0.000E400 0.0000

O.D00E400 0.0000

O.OOOE+00 0.0000

0.000Z+00 0.0000

O.ODOE400 0.0000

0.0000E00 0.0000

0.OOOEO.O 0.0000

0.000E+00 0.0000

O.OD=-00 0.0000

0.000-.00 0.0000

0.000.E00 G.OGGQ

0.00O004000 0.0000

0.000E400 0.0000

0.000_400 0.0000

0.O0"0M.0 C.0000

O.00E400 0.OO0

C.00C.C.00Q C.DO.

0.000E*00 0.00,00

0.00CE-00 r.0000

0.0005400 0.0000

0.0005.00 0.0000
O.000E400 0.00000

O.OCOE4( 0Q O.OGC

O.OOOE+O0 0.0000

0.000E.00 C.0000

O.O005400 0.0000

0.000E+00 C-.000

0.OO0.E+OO 0.0000

C.OOr+Oo C.GQOO

0.0COE0.0 0.0000

0.000Q+Q00 .OO0

0.00CE400 0.0000

0.00QE-CO 0.0000

C.OOCE+OO C.0000

0.000QC5 0.0000

0.00E5400 0.D000

0.0OOE*00 0.0000

O.00OCE:4C C.QOOO0

0. 0CC0 0.0000

0.050_0C00 0.00CO

0.OOEt00 0.0000 C.ZC0;E400 C.OQOD

0.005O.00 0.0000 Q.^0L0400 0.000

0.000E500 0.00QC 0.00.E4CO 0.0000

0.000E+OO 0.0000

0.000E400 0.0000

C.000E400

0.OOEO0

0. 000E400

0.000E400

O. 0E0500

0. 000E00

O.OO+0

0. 000+0C

0.OOOE+O0

0.0004E0o

0.0005E00

0.00GE-O0

0.000E4.00

0.OOOE+00

0.000+00

0. 00E0+OO,

0. 0000

0. 0000

0.0000

0. 0030

0. 0000

0. 0000

0.ODCO

O.QODO

0.0000

0.0000

0.000C

0. 0000

0. 0DO.

C.00D0

0.0000

0.C000

0.000E500 C.0000

C.OoCE+OO M.OOD

0. OO4GO 0.0000

C.OCQE400 .Q0000

0.000.+00 0.Q000

C.O0+500 0.0000

0.0000E00 0.0000

0.000Q4DO .C30C0

0.00QQ40 0.0000

0.COOE4vM 0.0OQC

Q.O 00i:v 6.0000

0.0005400 0.C0O0

0.000r5400 0.0000

0.0005.00 0.0000

D. OCO500 0.C00O

0.OO--000 0.0000

0. OO0 00 0.0000

C.GC.EC) O 0Q.COGO

O. 00CEC4 OC0.0000

0.OL"-0C0 .000GCC

C.OOE4.00 0.0000

0.005E4OD C.0000

C.00O0500 0.0000

O.OOOEOO, 0.0000

O.000OC00 0.0000

0.00CE+00 0.0000

0.000.E00 0.0000

0.000E.00 0.0000

0.OOE+00 0.0000

O.0OOE00 0.0000

0.00O0500 0.0000

0.OOE*000 0.0000

0.OOOE00 0.0000

0.0005E00 0.0000

C.000E400 0.0000

0.000E.00 0.0000

0.COOE00 O.qOOO

C.OOO*.00 D.0000

0.000E*00 O.0OD0

0.OOOE00 0.000

0.000E*00 0.0000

C.000E*00 0.0000

C.00OE-O0 .0.0000

0.000E00 0.0000

0.000Q400 0.0000

0.000.E00 0.0000

0.000E400 0.0000

0.00O0500 0.0000

0.000.E00 0.0000

O.OOOE+O 0.0000

0.0005+o0 0.0000

O.OOOE400 0.0000

0.0OOE5.00 0.0000

O.OOOE 00 0.0000

0.00E+00 0.00001

O.000E+OD 0.0000

O.OOE+00 0.0000

0.00 OE+O O.0000

O.OOO-OD 0.0000

Q.OOOE+O0 0.0000

O.OOQ400 0.0000

O.OOE+00 0.0000

Q.00EOO00 O.COO0

0.OOE+O O.M000

0.OOOE+OO 0.0000

0.000E00 0.Gt00
0.000+00 0.0000

0.0005E00 C0.0.0C

I E.605E-05 0.0000 0.000Gt)O00Q 0.0000 O.0OOEO 0.000S 0.000E+00 0.0000c .0.0000*^ 0.00O 0.000.*00 0.0000 O.0OE5O0 0.0000



0SFA., Versi!, 6.21 i.- ±rIt - C..5 yEa,

KJ R5.< rS Fb!"it r&ramWkP:s

lle : Pjurn,:0ci: Subsur:ce mFIjfJied 3.h cv:.F.',

0C/. /2U0M4 i'"40. 4 are 24

rz. ::; T:tel DoSe Cmntribt:ion! TfoSO~i tl 'ar lodividual Fdlonuc;ides Mi arx rathwayz 1p)

As r.:es./yr an: r:ac.t icn o: TD:I Dose At ; * I .000O-.G yea:s

Wb.ter Deperdent rathways

Water

.dio-

clide c:er/yr fiact.

-241 3. 6E 6D. C.0265

24 3.765--02 0.0003

-243 2.68PE400 0.C026

-60 6.026E-01 0.004!

-237 .2S2E-DG C.0223

-152 7.154E-O3 M.OOO

-254 1.013E-02 C.000:

-255 1.462E-03 C.0000

-55 1.463E-02 C.0001

3 3.966E-02 0.0001

l29 3.4F1E0Q0 C.2363

-g4 3.040f-02 N.OONi

s59 3.0.6E-C3 0.0000

*63 8.^S7E-C3 0.0003

*238 9.299E-01 0.0063

*239 1.041E-00 c.0071

\-2 9 .. 47E-C2 0.2266*9 .- 7-C3 C.COQF
.00 3 .3 'L 66

34 6.3650-01D 0.0043

35 t.064E-Cl 0.0042

36 D.00-Cl 0. 004

39 6.05OE-2O t.004:

a2 6.7660-02 O.4 c4

rish aidot Vlarat

ir.re^:/yr fract . r:emr/.r fract. m:em/yr frac:.

37.230-03 0.0002

2.213E-C3 O.0O0O

2.5M30-03 0.0000

i.lSSE-D2 Q.OD O

4.23iE-0G 0.0020

2.3050-05 0.0000

5.240E-05 0.0000

4.7740-06 Q.OOCO
2.0162-04 o.ooon

2.5s5O-06 0.0000

P.9600 C2 0.0006

2.C27E-04 .0000
i.960E- 0.0000DO

5.405E-05 0.0O000
i .7990-03 0.0000
2.0Q 2E-03 0.00Q

6. 55QE-05 0 .OQDQ

6.7 e I -07 0 .0DQS

2.5690-04 0.000Q

C4. 10G1-04 0.0QCO0

3.9f100-0.4 Q.0000

3.fFE-04 0.0000

3.OrfO-04 0.0000

7.:.27E-G; 0.0QSC

G.000S.00 Q.0000

C.O^OE400 C.ODO0

.O0QE-OD 0.0010

Q.O00QE0 C. C)0oio

C.0000-CC, 0.0000

C.000.OQOG 0.0000

O.coor.oO 0.OOO

V.00D0-00 0.0.000

0.00QQE-OD C.000

0.0000-.03 0.000n0

0.000.00C 0.0000

0.ODOZ00 0. 0000

0.000E0-00 0.0000

0.0000.00 0.0000

C.OGE000 CQ.0000

O.OODE-00 0.0000

0.0000.-00 0.0.000

O.OCE-00 C.O0O

0.000E-00 O..000

01.0000.00 0.0000

C.000E.00 0.0000

o .L C n.- En ooC. ococ

O.GOOE-.0Q 0.GOG

O.VC0-00 C . OGCID

2.15400o0 O.0i49

5.017E-02 0.0004

: .627E400 10.C00

3.453Z-0] 0.0023

J.J65E400 0.0127

4.030C-03 O0.00D

5.7C70-03 0.0000

6.34PE-C4 O.QD0D

6.243E-03 c.0CC]

.s99sE-G2 0.0002

.F71E.01 C.-'i'

5.926:-03 0.0000

.s757E-03 0.0000

4.775r-03 0.000

5.237E-0: 0.0036

5. F20-01 0.0040

1.907E-02 0. 0002

2.0490401 G.0712

1.4340-1 0.0020

3.be6t-0! 0.0024

3.426}-01 0.0023

i.C 9s-o: 0.0023

i. C E-Cl 0.0023

3.9000.02 0.2f48

* Meat

rnrem/yr :,ac:.

2.715s-CU 0.000C

2.727E-C2 0.0002

F.i 2E-04 0.000D

2.712E-01 0.0012

:. 4000E00 e.C0is

2.026E-04 C.0000

2.O66°-04 0.0000

4.170E-05 C.C0;C

4.252E-03 0.0000

2. SE-03 cC.DOOO

3.476E+0. 0.0236

4.45S0-0b C.0000

2.1pe7-04 C.00Ob

5.94EE-04 0.0000

2.3237-03 G.0000

2.474E-03 C.0000

3.691E-OS 0.0000

2.003.:0n 0.0236

I.667E-04 0.0000

3.065E-03 O.00CO

mrerr./yr SrACt

6.: 2E2-04 Q0.C0O0

4.677£-C2 0.D003

4.566E-04 0.0000

0.50-D2 0.0006

.oE.]4 So 0.01D!

2.132E-CS C.000D

2.6U20-05 0.0000

2.344E-06 0.000D

3.47510-t 4 0.0000

E.95s.-03 C.0001

2. .63E-0i Q.!67t

2.650E-06 0.ODO

4.666E-03 M.0UDD

2.3200-02 0.0001

7.3740-05 0.0000

6.2:2E-D5 C.000C

3.6F45E-06 0.00CO

2.7105.CO C.0289

.2.35r-02 0.0OC3

.0200E-C2 0.0002

XI] FOathwiys

r.tem/yr fraFt.

6.!02E0D0 0.0414

2.912E-01 C.0020

4.s22E400 0.0307

3.226E.00 O.0103

9.C51E.00 0.0615

2.143E-02 0.0001

2.610E-02 0.0002

2.366E-0 0.0000

2.756Z-02 0.0002

7.04 sE-02 0.0005

6.571E.01 0.5019

3.661E-C2 0.0003

9. 967E-03 0.0001

2.7090-02 0.0002

2.457£.00 0.0099

1.6320-00 o.c111

5.323E-02 0.0004

.22E-02 0.222?

2.715E-02 O.0C09

1.0i90.00 0.0070

3.24t_-G3 C.O000 2.50DE-C2 C.0002

2.923E-03 0.0000 2.F710-C2 O.0OC2

2.913E-03 0.00OO 2 .£-02 . 0Q02

7.104E-GD 0.0482 3.27 °E-01 C 0226

9.02£-01 0C.0067

9.7790-D2 0.00o6

9.7790-02 0.00j6

I.473E002 i.0000

1 of 411 water Ifdependent and cependet athwRaw.

/



ESR.AD. Vcrslon 6.2! V-rn mi - D.-I year

L-w~i.ary P.0SEMAD 0-:ault Faram.eterE

~~lie r Punt.Z.:ah s*5sur~ecc M-I~ed 3w gcv:.F.A0

0./1 4/204 .V: 4 C0 !a: ±5'.

Total :ose C~rtrItutions. 700xsE(!4'.t)-C fo .:! idk FA~!cnuz'Id~ef 313 an.d rath.eys 'p)

AL. mren/dyr ar.! Frac-1c,!! of Tota2 rDc'e A.- t - 3.06Z-OCM ysa..-

wa:er ln.E-ndent Pathwibys (1nI.&!atior. e::1u-4c ra=,o:

Grud Il tC- adnFlar-
y5tat

r-remhyr frart.

mlilt Soil

mrem/yr fract. Vrem/yr fract.Clide m:em/3'r !.-act. mrer./y: f:ac:. &remlyr fract. mrelu!yr f:rct .

-241 B.0C4E- 5 0.000D 0. 00QE+C C.000O

14 2.P97E-25 0.0000 o.so-or.0 C.000Q

-243 3.590E-10 O.0DQO 0.OODE+00 0.OOQC

-60 3.362E-05 0.0000 0.0OOE-DO t.00CO
-23'7?.59tiE-07 Q.OOCG 0.0005+C.o O.QOtC
-152 7.E62E-06 0.00O0 O.0OE+000 0.0000

-154 3.039E-D5 0.0000 D.ODCE-00 MOMCOO

*155 2.6020-24 0.00D 0.0DOE-C0. 0C0000

*55 0.00DE-00 0.0020 D.0ODO. 0.0000

I O.oooE4Oo V.0000 o.oOCr.o Q.OOQO

.25 0.00CQE-00 M.0DCQ C.000ECO 0.000

*94 4.662E-06 G.D000 0.00OE-00 0.0005

59 G.COE.00 0.0000 0.0DDE000 0.0000

t3 0.000O-00 0.0000 0.D0OEO 0.0000

238 4.9ser-iF 0.0000 0.ODOEO0 C.0000

239 1.706E-13 0.0000 0.0E040 0.0000

' - 52.E- 06 O.0QQO 0.00E-00 G.OD
G.QOOO O.OOG-E-GO 0.0DQO

997 .432E-1g9 C.DCno 0.000E0O 0.OOOD

34 4.2-6£-23 0.0000 0.00DE0.0 O.0000

35 3.2z40-ic e.O0DO O.C0t_-00 0.0000
36 1.3145E-6 C.Q00C ..00CE0O00 .0000

3e 5.92FE-PP 0.0000 Q.QO0E-C^ 0.0OCD

i 5.53SE-05 C.oo0o 0.OO-O0 O.GOQ.

oC. C)DVE- re o.0tODO
C oooocsEoc Q.COCo

.00400.000C
0.00M.OC G.0000
c.oo5-oOo O.oooo

!C.000D.E00 0.C000
0.0000.00 0.0000

IO.QE-D00 0.0000

0.000E-0O0 0.0000

0.0000.00 Q.GO0O

O.ODOE-OC 0.0OD0
C.0(00.O0 0.0000

0.00o0oo0 C.0000
0.00o0-.00 0.0000

o~Oor-oo o.oooo
0DO.COD-OO O. COOQ

o.occr-oo O.Cooo

O.0OE-00 C.0000

0.000400 D.0D0DO

O.QOOC-OO VC.000

0.0vo0-00 C.O-OQ

e.0r00-oo 0.0000

0.0cOE0oo 0.0000

0.0000400o MOD00
:.OOCE-00 0.C00O

0.0000.00 0.0000

0.0000400 01.0000.
O.OOOE00 DO.OOO(i

0.000OE C0.0000

0.000C.00 D.003
0.000CD.0 0 .0.0

0.000E*00 0.0000

0.0.0000--C 0.0000

0.000740 .00 0
0.000E04O 0.0000

O.OQr000 0 G.D3Q0

O. 000.E0 0t.000C

o.0000E-00 0.0COG

0.000o-0O Q.COO

0.0 00E-00 0. COOO

C.c000 orQ oQ.cQOt*

0.0000.0o Q.003t

C.QO O-- oo 0. C'o0;

C. 0CM0 00 0. 00^O
D.0000.00 C. 0OO

0.0000.0000

Q. G(oE-rno C. DOOO
0.000400.0000

0.000_-03 0.00C0

.. OOOE- DO C.0ODO

D.0000.0-0 0.0000D

0.0000.00, 0.00-00

D.00400.0 0.0000

D. C0G0Z.0C 0.60000

r.O OooDo 0 ".0000

D.0000.00I 0-.D000

O.OItE-05 C.."Dv

0. 00OE r0 0 . 000 D

0. COOE4 CO C0.0000
C . Q OE oc - C. QDGOOO

D. D000.00 V.D00r0tl.000E-0C 0. OD.0

0.000v-tQ D0D.00

t.ODD-0E-O. 0.00El0

0.0000.00 0.0000

0.rCoE00? 0.0000

0.0(?00-00 o.0oos

;. 0.0 sDEQ0W.0000

0.000E.00 0r000t

0.0000.00 0.0000

0.00OD-00 0.0000

0.000-.00 0.0000

O.OO000 0.0000

0.00CE-00 0.0000

0.0004O0D O.0OQO

0.000GE00 0.0000

0.0000.010 0.0000

0.0000+400 0.01000

0.000C.00 0.0000

0.0000.00 0.0000

0.0000.00) 0.0000

0.0000-400 0.0000

0.OOE-O O.O000

0.0000.00 0.0050

0.00CE-00 M.00DD

.0QOE-00 D0.0CsD

0.0tOE-00 C.0030

0.00C.o0 0. 0000

0.000i-000 .0o0o

0.0000400 0.0c000

0.0000.00 0.0000

0.0000.00 0.P0000

C.0000.00 0.S0000

0.0000.00 0.0000

0.OOE.00 0.0000

0.0000.00 0.0000

0.0000*00 0.0000

0.000E-o 0.0000

0.00CE-00 0.0000

0.0000.00 0.0000

0.0000.00 0.0;000

0.000E-D00 0.000

0.000.E00 0.0o00
C.VOOE:-OO C.DODO

0.0000.00 0.V000
0.000o-0o 0.QsQ

0.000E.00 O.0o0O

0.0O0E-00 0.0000

0.0000.00 0.0000.

0.0Doroo C.PDOOO

0.0000.00 0.0000

0. 0O00E 0C 0. 0.0cP,

K(D
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Water Fepersder.t Fathway5
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Cir,-

c!ide mrem/y: *ract. r.rem!y: tra:t. a:em..; r f:&--t .

-241 3.6SD-D00 O.0252 7.5QIE-03 0.0002

14 i.731E-02 0.0003 1.1960-01 C.0ODF

-243 2.749E*00 0.02C7 5.314E-03 0.0000

-6D 4.535E-01 C.OG34 6.767E-C3 0.0001

-237 2.567E-00 C.C223 i.F25E-0O .CCi 9

-252 6.442E-03 0.0OQQ 2.075E-0; Q.0Q0Q

*154 8.645r-03 0.OOO1 2.73S5-05 0.00O

I55 5.119E-03 0.00OO 3.607E-06 C.O000

*55 E.516E-03 0.0002 3.0990-04 0.0000

I f.699E-03 O.OC1 5.671E-07 O.C0DQ

29 3.134E001 0.2360 F.064C-02 Q.COD6

94 2.047E-02 0.000 2.024E-04 C.DOPO

55 3.C5QE-03 0.0000 ;.966E-t5 0.000O

63 6.313E-C3 0.0OD1 5.267E-05 0.00CO

23C 9.151E-01 0.0069 1.769E-G3 C.0000

229 2.041E.O 0.003e 2.012E-03 0.0000

I.1 4.326E-Ci2 0.003 P.354J-05 Q.O00

510E-01 C.123e 5.S44E-Q2 C.0Q04
'5 .2137E-OI 0.0009 1.466E-04 C.0OC0

34 6.354E-02 0.004E 4.094E-04 0.0000

35 6.112E-01 0.0046 3.944E-04 C.OQOC

36 6.040E-0 C.0OC45 3.f52E-04 C.000O

3E 6.040E-01 C.0045 3.;92E-04 0.0000

1 6.115E-0. 0.4606 6.690E-C3 C.CO5Q

C.003E-0D Q.0000

0D.00CE4G b.oc.OOD

C.OOE-00 0.0000

0.00E-0Q 0.OOOC

0.0000.00o 0.0000

G.OQOE-G0 0.0000

0.00O0^E 0.0000

0.QGOE-CO 0.0000

0.0002.00a 0.03000

0.0QOE-Q00 G.OOC

D.0002-.00 0.01000
0.00CE-C0 0.0000

0.0OOE-OD 0.0000

Q.DOOG-QO C.DDDG

0.000C.00 0.000

0.000:400o 0.0000

0.000Q.03 Q.COQ

G.0CCE-00 0.0000

oxozo-vo e.oono

0.0OQE-00 0.0ODO

0.00E-COO C.OD0O

0.00CE-00 0.00DO

mremlyr 5ract.

2.295E400 0.C365

5.734E-02 0.0004

3.54F2.C0 0.0137

2.5990-02 0.0020

2.6P6£-00 0.0127

3.629E-03 C.0300

4.F71E-03 0.0000

6.307E-04 Q.COOO

4.79EE-03 0.0000

4.166E-C3 0.0000

1.774Z.02 0.1336

5.PC9C-03 2.0000

1.737E-03 0.0000

4.653E-03 O.0D0C

5.154E-03 0.0039

5.661E-0O 0.0044

2.433E-02 0.0002

9.Q700E-O0 0.oe3

3.3410-1 0.0010

i.5E0E-01 0.0027

*.443E-01 0.0026

3.400-02 0C.0026

3.403E-vl 5.0C26

3.5-22E0: 0.2653

Meat

mready: irict.

2.746E-03 C.0co0

2.6 "E-C2 0.00D2

7.7FFE-04 0.C0;Q

1.2EE-01 C. 0020

1.266E-OO Q.QO.5

1.E25E-04 C.OD00

2.449E-C4 0.QOOC

3.17]E-05 D.000C

2.4:6E-C3 0.0000

6.232E-04 O.GCQO

3.129E-t0 G.Q236

4.45QE-OP Q.CDOC

2.363E-0 0..OODO

5.796E-04 O.C000

1.256E-03 C.0000

1.474E-03 0.0000

4.240E-05 0.000C

3.731E-.0 O.C130

1.764E-04 O.OCDD

3.060E-03 0.0000

3.54QE-03 O.CQOO

2.5Q:E-Q- C. 000

2.90QE-03 0.00OQ

6.305E-0O. D.475

nrem/yr tract. Liremiyr f:act.

6.337E-04 C.0000 C.076E-00 0.045t

4.613_-02 0.0003 2.8702-02 0.0022

4.;4tE-C4 Q.0000 4.303E-00 0.0324

7.P50E-C2 0.0005 9.226E-01 0.0030

3.920E-00 C.C342 9.263E+00 C.QE26

3.035E-05 0.0009 1.029E-02 0.0002

3.367E-05 0.0000 1.3B1E-02 0.0001

1.771E-06 C.0003 1.767E-03 0.00C0

2.C22E-04 0.0000 1.604E-02 0.0001

1.965E-03 0.0000 1.545E-02 0.0003

2.47E-0.1 0.1973 7.716E-01 0.5912

1.656E-06 C.0000 1.659E-C2 O.0OD3

4.P3GE-03 0.0000 9.953E-03 Q.DOO

1.294E-02 0.0100 2.640E-02 t.f.002

7.274E-05 0.000 1.434E-00 0.010

E.229E-05 C.OOO 1.630E-00 0.0123

5.46CE-06 0.0000 6.774E-02 0.0005

2.407E.00 Q.CIE3 2.637E401 0.2137

5.675E-Ci 0.0002 2.57SE-C1 C.001°

3.0: E-02 0.002 1.027E.00 0.0077

2.E4_E-C2 O.0092 9.E77E-CI 0.0174

2.S66E-C2 C.2002 9.762E-01 0.0074

2.P66E-0: 0.00^2 9.762E-01 0.0014

2.54 0E-3 Q.22i6 1.32iE-02 l.ODOQ

Mjik All rauthayrs

i ef all -ater Indepencent a:d dse;ndert: patw;ys.
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A~ rzpz!yr ancz T.-hctJo,. cf Total Dose )At z 1.00DE0.01 yearz

WatE: Zj,,de;>er,.jei,- Fazbways 11rbalatIon ezc3vde�t

Ground

c110-

inhalat!wcaor -Jn Meat, V.~IJ Si

clice mrem/yr frac:t. :emIy: frac:'.

-241 2.692E-14 0.0300 0.00CE-OO Q.000O

24 3.752E-25 0.000 O.OOOE-OO O.OSD3
-23 3.4St£-10 0.0000 0.00E-00 C.ODOG

-60 1.2690-05 0.0000 0.000E000 0.00OD

-137 5.690E-C7 Q.CODO O.oOO- CO 0.0000

-152 !.541E-06 0.00CO D.000EQ00 0.0000

-154 f.505-06 Q.C0D00 O.O000O. C.t0Q0

*155 1.3360-25 C.0000 0.0OOE.0 0.0OGD

-55 O.C36-00 0.0COO D.OOOE-00 C ..ODD

I O.V00E.D G.Ot000 O.DCE0000 0.0003

.29 0.0000.O O.OOO 0.00E00 O.OOQO

594 $.1060-06 C.OOOO 0.000E00 0.0000

.59 O.O004.00 0.0000 0.00CE-00 0.0000

*63 0.00OE-OO C.0000 0.00r-o00 0.000

*238 4.439E-17 C.0000 0.00CE-00 C.0000

239 1.966E-13 0.0000 O.OOOE-00 O.COCOt 2. 4.07 ME-16 C.0000 0.00S-00 O.o0co

.02'E-11 O.OOQ .OQOE-OC 0.0000

9. 7.32 E-19 0.0000 0.0D00i 0 D.CDv0

34 4.334E-22 C.OOO 0.O000.0 0.0000

35 3.7131-10 0.0000 0.00E.O0 0.0000

36 9.425r-25 -S.oGO o.ooor-oc G.00o
3E 6.47SE-OF 0.0000 C.OOCE-D0 0.0000

r 5r c m m / r :oct.

O. 00D0.E D O .OOCt0

C.00DE.00 01.0000

0.000.O0C 0.0000

;C.0DOEC0 Q.ODDQ

:.OD0z+00 0 . COO

Q.00Q3-00 0.0000

0.00E-00C 0.000

0.000C.00 0.0000

0.000f0.C 0.OOC

0.000,-00 0.0000

0.00DE-00 0.D0000

0.0000-00 0. 0000

0.OOCO.OC 0.C000

0.000E.00 0.0000

0.00O0000 0.0000

0.0000-00 OX0ON0
0.00SE-00 G.0000

O.OOOE-OO 0.0000

0.0C0OO-0 C.0000

D.00OZ400 0.CD000c.con--oo o.noooo

=term/yr fract.

)O . OCE-OD C. IOQO

0.DD000.0 0.0DO0

0.0COE.00 C.0000

0.000Z.00 O.t00O

0.00000C 0.0000
0.0000.00 0.0000
0.OO0+OO 0.0000

0.0000.00 0.0000
0.00DE.00 O.00DO

0.000E.00 0.0000

0.000C.00 0.0000

0.0000.00 0.0000

0.000C-00 0.0000

0.0000.00 0.0000

0.0000.00 0.0000
0.0000E00 0.0000

0.000DO. 0.0000

O .0OSO0t C 0.000QO

0.0Q0E-00 0.0000

0.000E000 0. 000C

0. 0000O0 0.0000

0.0000-0 0.0000

0.000C.00 0.000C

0.00.7-00 D.0OOC

ruremf/yr act

0.000-CC 0. DODO

0.0'00.00 P.OOODD

0C.000C.00 G.0OOD

i .GOOE*GC M.00D

0.0000-00 C.C030

).QODE-00 0.0000

0.000!D 00 0.0000

0C.000.00 0.0000

'C.D0E0.o C.0DDO

O.CDC0-0O 0.0000

Q.5QO0.E- 0.0000

0.00C-03 CA.ODO

.ODOE-0Q00 O.DOO

0.000000 O .0000

0.0004. O 0.0DO

0.000-0 0.00 DO

0.000C.00 0.0000

O.CC3_-00 C.0DDO

0.000D-00 0.ODDO

0.00O0-00 0.0000

0.00040CO C.0000

C.000 000 C.0000

0.0000E,0 0.0000

mreerl.y: 'rie.

IC.0.C£-J 0.0500

O.VD.OD Co 0.co

0.000E.00 Q.0DOS

C.0000-00 O.0000

0.000.0oc CA.W0o

O.O500-QC Q.OoDO

0.0C0E4QC 0.0000

0.00CE000 0.0000

0.0O0Z400 D0.0DD

O. OOOt DC G.CooQ

C.O0DE-ZO 0.0000

n.OOOE QO 0.00OO

O.OCE000 0.00OD

0.0OOE-00 0.0000

0.000CE00 O.OCOO

0.000.E-0 0.0030

0.000E-:0 0.0000

0.000E0G. t.ODO

0.00OE-00 0.0D0C

0.0000.00 0.0000

C.00DEDC, C.OCOO

0.0CD-00 0. 0000

C.COCE-:O 0.000

0.0000.00 O - . Q033

!aremlyr frac:.

0.OOE-C00 0.0000C

0.000C.00 0.0000

0.0000-00 0.03000

0.0000-.00 MM00

0.000:.00 0.S000

O.ODDE-0 MO.ODD

0.0000.00 0.CGCO

0.OE000 0.000C

C.0OOE-00 C.0300

0.000.Do0 C.0000

0.000E.00 C .0D00

0.0000-00 0.0000

D.O00E4CD D.ODDO
O.O00-C0 0.0000

0.ODO00 0.0000

0.0000.00 C.0000

0.000EO00 0.000

0.000E.00 0.0000

O.OOOE00 C0.0000

0.000D.00 0. 0GO

C.000,.00 O.^DOO

0.00C0-00 0.000O
0.0000.00C 0. 0000

0I.000E-0C Q.Ob0t

*I 3.090E-05 0.0000 0.000-Q 0.000 O.O0O0-OC C.00G0 C.003E000 O.OO0 0.000-00 0.000t0
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We eD £penderr Aarhwzys

WateY .! 2t b Shdm rln tit eat Mllt All Pathways-

,di c-

iclide rsrer./yr tract. n::Tn fra:y :.

,241 3.626E-O C. 04c 7.C? IC-03 Q.OJ:
14 3.!300-02 C. 064 2.1370-01 0. M22

-243 2.311E-lC C. 0246 4.466E-C-1 E.OLCO

-60 1.f.76E-el c.ce1e 3.24CE-0 0. 0Q00

-137 2.060-00 0Q.0222 2.'60b-C C. 00.02

-152 4.462E-C3 Q.ODC0 2.437-1E-V! r.OO

*254 4.965E-03 0.0001 1.6QOE-C 0.C000

-255 4.195E-04 C.000 1.352E-06 O.C0DD

*5S .2E1E-03 0.0002 3.65.E-C! 0.Q°?Q

I 4.299s-05 0.0000 2.Q030-0D 0.00t0

.29 2.169E.01 D.2313 5.5s67-02 Q.0006

44 I.043£-G.2 O.00Ci 2.0iC£-0; C.G000

39 2.q31E-C3 C.EONO I.S r-05 C.OODO

f63 1.465E-03 O.0.01 4. 10-v5 C.OCQD

23t f.652E-Cl C.CGP2 2.672E-03 0.0Q00

239 1.040E-00 0.0131 2, 010-01 C.OtC0

34 6.32E5-C2 C.Q067 4.270-04 0.000D

?5 6.327E-C3 O._P67 4.1329-0 C 0 .0O

36 f.0D3O-02 Q.eC64 3. 6 0-04 G.O^OG
36 6.C03E-l M A ?..E-e C c..cc

11 4.37£; C. 4 5 O.Ds- 0.0.

=.re /y: fract-

0.0000.Do 0.0000
0.o 00.00 G.QOOG
0. 0; 0£4 CQ Q. CDO0

O. 03C) O. C.r0D0

0. OMQ4 OO E1.ODOD

C.OtOE-03 c.o.0Ct

1e.COo:.o e.oorc
C.000 .00C00

Cm.DODE40C G.CDOO

C.O0E0- 0 0 0.00c

O.600.0.0 C.0000

0. 't DE-02 Q.COCO

C.0*.00-Vc 0.0000

e.c0o .- D3 C.QCOO

0.000DE-D 0.0000

C.C".000 c 0.000C

0.O0DE-00 C.000,

0.co0rQED 0.0C00

c.MooDooo r.DDDD

0.r. OE-C Q0.0000

D.OQC£. iO0 0.0oro

O.C0DD£-0 C.DODC

t.fiQr-Co o. DOO

0.2 .0 Q0.DQDO

O.D-..E-G0 C.tOQO

urem/.Iyr ::act

2.155E.Co C.02;0

5.45SE-02 0.0006

1.3C0iE.00 O.139

°.6CJ 0-2 O.O:O

2.165AM00 0.0126

2.514E-03 0.0000

2.79'E-O3 O.COD;

2.364£-04 0.000Q

7-1150-04 o.oQocs

2.0590-5 0.0000

3.22EE-0O C.1310

5.664E-03 P.Cov;

2.660E-n3 C.DQQO

4.250E0-03 0.0000

4.873£-03 0.0052

.55r-0l 0.0062

3. SOOE-G2 Q.QD04

5.446E.00 V.05F1

3.CSSZ-02 V .o0(! 1

3.55EE-02 0.O3S

3.5650-01 0.0039

3.38:E-i0 D.00,6

i.3^2E-Oi 0.0Q3E

2.5140-02 0.26,I

n.rern!yr f rct .

2.709QE-03 0. P0'5

2.557E-0- 0.0003

6.5520-C4 C..00Q

:.76G£-02 0.0005

F.6E.6E-C0 0.co05

3.2640-04 0. 0000

.406E-Q4 0.000C

I .16V?005 7.0060

3.DS00-Of 0.0000Ot

2.266E0C0 0.02 3

4.43iE-rtP D.D0oo

2.07VE-04 O.0000

i.294E-04 0.0000

!.225E-03 0.0,100

2.472E-C3 0.0000

S.746E-0S C.QGDD

1.320E-04 Q.GO00

3.04iE-0i Q.0OQ50

4.54RE-C3 0.000D

2.P.°:E-2i .C ",'wOt
2.899E-03 Q.OCOG
2.S1!E-03 0.C: 0

4 .1' -Z-0 6* .4'

r.:e3VY: f:act-

6.535E-04 O.OODC

4.~-20.0005

3.6560-04 C.OQOO

2.656£-02 0.0003

1.3220,0D 0.014P

7.057E-D6 C.0000

7.-53E-06 0.0000

6.636E-07 O.OODO

3.0420-05 O.OOO

9.71OZ-06 O.0DDQ

2.7220-.0 0.1636

2.645.0-06 0.0C00

4.640£-C3 P.ODDD

1.A22-02 0.0001

6.PF36E-05 0.0000

E.222E-05 e.000o

9.9713-D6 0.0000

1.4450-00 0.0D54

7.6370-03 0.0001

2.99F7-02 0.003

2.63QE-02 G.0CQ3

2. 4 9E-C2 0.0003

2.4F0-02 C..0003

2. 2UE-r'l C.2254

i':ern/yr :act.

5.591E.00 0.0639

2.730E-03 0.0025

3.6190-00 0.03E6

3.4iOE-0 D.OC36

5.15C-00.0 0.0613

7.329E-03 0.0002

7.9330-03 0.OC01

6.69E£-04 0.0000

2.413£-03 O.ODD0

7.637E-05 0.000'

5.341E401 O.Sc96

I.652E-02 0.PO;12

F.466E-03 0.0002

2.421E-02 0.00P3

1.355E.00 0.C145

2.6290400 0.0174

1.0P5EE-02 O.012

1.7040*0O 0.!i27

2.035O-01 0.0022

2.021E-00 C.GiO5

3.0220-0C 0.0129

F.703-0O C. C 0.03

9.375;-00 2 . Dl02i

i C' El' -&:er JnIepenJ*r.: a?: depenlen pa:.-say.
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Inhalatico TRa-ln Plan-.

II C-

:1 ice emrem/yr fra:t. r=erlnyr rra::.

243 :'.36E£-30 0.0000 .0.NO 0 Q.ODr",o0

60 5.337.E- 0.0000 0.000E00 0G.OQOQ

21; 2.E59E-20 0.0000 0.0002E-D00 Q.O00

152 2.6FDE-06 0.OOOO ;0OOE+OQ 0.030G

154 1.706E-06 0.0000 0.OC.0C 0 0.5r,00

155 . 67 9-16 0.0000 Q.OOOE-00 0.000o

55 0.000S.00 DX=.0O 0.0300+00 0.0000

0.000E+00 0.0000 0.000.0+o C.0005
25 V.OO0E2DO 0.0000 0.000E400 0.00co

94 6.E31E-06 0.0000 Q.rDoro00 0.0DGo

59 0.002.00o D.0000 C.QGCl0D C.CO0

53 0.000QQOE 0.0000 .00OE2O0 0.0000

23E l.200E-l5 0.0o00 D.0.D+000 C.0000

239 2.94CE-i3 0.0000 0.0002.0D o.oooo

U R..2SIE-S1s C.0OO 0.0002E-0 O.O00Q

t 6'79E-12 0.0000 0.0002.0C 0.0Q00

9 '.0 3r-:9 0.00o O.QOCE-Q00 .S0000

'; 4:356E-11 0.0000 0Q.SO0-.0 5.0000

15 5.62CE-2 0 0.0000 .tOCE*00 0.00CD

16 '.636E-24 0.0100 C0 .oo000 C.G0000

.0 ?.3e~c-0? 0. V0.00 C,.COGEt.%0. Co.'Oe

I 1.232E-05 0.tQ0 O .000DO .0 f.00C0

xarem/y: !Fact. a feI1 atct.

O.0O00.r0n t.0000

.00020 t..0000

C.OOO£-Gco 0. 0CO

c.0002.Eo 0.0o0o0

0.000.+00 0.0000

C.0002.00 C.CQQC

C.0O1'400 0.000O

O.OOor+OO D.QOO

0.00o0-00 0.0000

C.ooorDoo Q.0000

O.QOtE-O 0. ODDC

0.00CE-Ct. 0.00o

G.GCO02c0 O.0000

0.000-.00 0.0000

C.OOOE-00 0.0000

0.0PO22-0 0.0000

0.0002.00 0. 000C

0.000C-CQ 0. 0OO

C.OOE2.0C 0.0C00

0.0OrE-vo V.00oo

C.020CE-p C.000C

0.005E-QO O.CQoD

0.0002DE^ O. CIO-no

0.(3002.o0. c.oooo

3C.0OOQE-00 0.00

0.00DE.00 MOW00
C.COCEQ00 0.0000C

0.0002E.0 0.0000

0.000t 0 D.000

0.0002.00 0.0000
0.00DE200 Q.C000Q

0.00D0.O0 0.000D

.000.E+00 0.0O00

0.000E.00 0.0000

C.0DOE00 0.0000

D.0DDE0.0 0.00G0
0.00D2+00 0.0000

0.000E+0D 0.0000
0.0002.00 0.00,00

D.00C2.00 0. 000
0.000E.00 G. ODOO

0.0002.cC 0.0000

0.000-00 0DDo.0

C.OCOE40.0 O.3..0

0.000E4Cio Q.Doo0

Irrer'!yr frac:.

0.00CEo00 C.00OQ

0.0002=40 M.0CQO

O.CDCE-OO D.CDDC

0 .00020D E 0.0000

C.00f0SE0 0.0000

0.00CE-DO 0.0000

C.QOOt-DD 0.0000
O.0002.-00 0.0000

0.00DE-00 0.0000

C.OGGE-SC C.0000

0.0002-00 0.0000

O.D0s£-OD 0.ocCo

0.GOE.0Oc 0.0000

0.OOOE-00 0.0000

0.0002.00 0.0000

0.002400 0D 0000

0.0002.00 0.0000

0.002E.DO 0.OOOD

0.0o02'oc O.0000

O.OOOE-QC 0.0000

0. 0 .Or -C0.00DO

O.o00r-0 0.to;:0

0.00322.00 0.0000

KAIII:

rrer/yr f ra::.

O.OO-o00 C.0000

0.000E+DD O.000O

O.0OOEODa 0.0000

0.00OZ-00 0.00DD

0.000.00 0C.000

C.000E+00 0.C0O0

0.COOE200 0.0000

0.0002.400 0.0000

0.0002.00 0.0000

0.0002400 0.0000

0.00CIE*00 0.0000

0.0002.00 0.0000

0.0002.00 0.0000

O.0OOE200 O.0DOD

0.00n-o00 0.0DOD

0.000.E00 D.0000

0.0002*00 0.0000

G.0D0DE00 0.0000

0.D0DE000 0.OD00

0.000E.00 0.0000

0.00E-00 0.0000

0.0DO0.O O.000

C.00E2.00 0.0000

O.OO0E+.O 0.00O0

Soil

r-reudyr fract.

0.000E0D0 0.0000

0.000DE00 0.000Q

0.O0E-O S.0OD

0.00D0E00 C.0Z0v

0.00DE.00 0.0000

0.00DE000 0.000O

2.000DE00 0.0000

0.00D2E00 0.0000

0.0002.00 O.O0Oc

0.O0E+.D 0.0000

0.ODD02DD C.ODO

0.000DE00 0.0000

0.000E-00 0.0000

O.OOOE200 0.0000

0.000E.00 0.0000

0.000E.00 0.QOC0

C.0D0E000 0.0000

0.000DE00 C.0000

0.0002.00 0.0000

0.0002.00 0.0000

0.000DE00 D.0000

0.O000-OO 0.0000

0.0002E00 0.0OO0

0.OOOE200 0.0000

K.'



!:z~k, versichr 6.22 ':L. L!Fiut * 0.5 yea:

31-ayzFc0Skv LefhLlt parme-c:f

,_ 'IIe : Nw'rnwrr, 0uturface !jo~jJIJe. 2ir cvr.LhJ~

[3/16/2054 IC:4C Page 3C

TCtah2 Dose Cc.,trbuticrii T3MCSOIJ,,p~t3 fo 3ndivIcual R~adionuclides CS) and Fat!'.ays tp)

AS zryens/yr an Fraction of1 7TOWa I'c' At t - 3.v0.000.0 yea-s

)a-:er 0epern.Ier.: F&0tbways

* aetiz F:-h

adjic-

:Uclide mr~em/yr !rac;. :ner./,v: frar:.

*-242 ;.674E.00 0. 0046 7I030- 3 0.CD02

-14 3.060t-t2 C.Q000 9. F59£-02 C.0025

A-243 1.409E.DO C.0351 2.-23--C-3 D.00DC

-60 9.753E-D3 Q.0002 3 .9G6F-04 0.cOOC

i-237 7.609-02 0.61O 9.061E-C2 0.0024

t-252 3.563E-03 0.0000 s.C:oE-06 O.COPO

-254 .Ole0-03 D.ODDO I.2000-r6 O.OCOC

-155 2.541£-05 C.OGOO . 1R50-D0 C.0000

-55 5.711E-06 0.OOo 7. 362E-06 0.0000Q

3 2.109E-11 0.0000 7.223E-26 O.0000

129 7.5E.£-0Q M.M00 2.556E-C2 C.bOO

-94 1.03C£-C2 0.0003 1.992E-DC4 0.o00

-59 2.613E-03 0.000 1.664E-05 Q.OODD

-63 5.762E-Q3 C.C000 3.713E-Q5 Q.0G00

-230 7.371E-01 0.01e4 2.425Z-C: C.O9O0

-239 1.0370.E4 0.02sr 2.004E-C; C.OOOD

2 . O.0-01 O.DD 7 2.06-£-04 (r.0000

> , 2.1.:Eo.O G0.Os-26 E;.71t-03 M.Or.Q

-99 C.56.t-02 C.Oeil 5. 6'7Z-05 O.DQOr'

234 6.206£-Q, D.O; s 4.DG E-G4 0.0000

235 7.2320-02 o.O:PC 4.9 ;--t,4 t.0P00

236 5.F99E-C o 0.C14- 3.F0lE-G4 C.OCO

32 5.90OC-01 C.0247 3B.20E-04 0. PCX

:al 2.QO £ 0el C4e9-s7 2 400000 O.O06

F~ad=r

m:emlyr fract.

O.0COE-00 C.0000

V. D~OOZ-0O C.DOOD

C.OOO.0 0.0000

C.OOOD40 05 .GCOO
C. Docz:Qo G.03OD^
C.OOOE+ooO. D.ODOO
O.OOOE-00 C.0000

0.000Q00 O.OQOG

c.DOt-OQo O.OGOQ

0.0300.00 0.0000

O.ooorQEO O.0000

G.O000.00 0.0000

O.OOCEO00 O.C0OO

0.000.E-0 C.0000

0.0000.-00 0.0000

0.000C.00 0.01,000

O.0OOE-QO O.C00O

0.000-OG 0.0000

0.000E.00 Q.00O0

C.:ODE-OOMONOO

0. O00O- Q. 0 o.000
O..0000-00 0.0000O

Plant

lITrem/y: fract.

2.065.CD C.D0516

4.72tE-02 O.QG:2

7.934L-D0 C.D19E

5.59E-03 0.OO0

4.324<E-0! 0.C!20

F.P03E-N4 0.0000

5.735E-04 0.0D00

1.43:E-05 0.0000

3.217E-06 C.OOO

5.307E-12 O.OCOO

4.293E-OC 0.1C70

5.6;4E-03 0.0001

1.4060-03 0.0000

3.2tIE-03 0.DOO

4.25IC-0l 0.0103

5.03eE-02 0.0145

6.022£-02 0.0025

1.26PE-00 0.0 016
5.3F2E-02 C.CO13

3.4970-C1 0.0067

4.074E-0Q 0.0202

3.324Z-01 Q.QOF3

3.i24E-O; 0.00e3

I.l~fE Cl 0.2655

r:em/y@: f:act.

2.60SE-03 C.6C0I

2.2160-02 O.C006

3.F29E-04 O. DD0.

2.770Q-C;3 0.0Di

.. 246E-0I 0.0QEr

4.426E-05 M.0C6D

2.6F4E-0S 0.0DDQ

7.196E-07 0.0000

1.620E-C6 0.0000

7.939r-23 M.0OQO

7.571E-01 0.O109

4.370e-C0 0.0000

:.F53E--04 C.0000

4.0S7E-04 C.0D00

2.0D4E-4-3 0.On0

1.46kE-03 C.C000

7.94E-05 C.0000

2.421E-DI C.0C60

7.02CE-C5 0.0CDOC

2.96910-C0 0.000;

I.2ME-03 O.OD02

..641E-03 0.OGCI

2.417E-035 C.002

:.72-0 .342

Mill. All Fa:h-aysl

.T:.em/)r fzact. mzen2/yr fract.

5.P12E-04 0.QDDQ

3.Ol E-02 0. DD^5

2.22£E-04 0.GQQQ

. 40SE-03 0.0000

4.525E-02 0.0120

2.472£-06 O.000

1.61DE-06 D.0DDD

4.029E-D0 0.0000

1.356£-07 0.00OD

2.503E-12 C.OODO

6.01EE-00 0.I500

I.E30E-06 t.ODD

4.130E-03 C.0001

9.124E-03 0.0002

6.066E-05 0.0000

F.19SFE-05 o.coo

1.654E-05 o.OOOD

?.3665E-01 0.DCF4

3.6rB5-03 0.0=21

2. 945E-02 0.0O7

2.793r-02 r(.0007

2.799-Q02 Q.Ot7

2.5DOE-02 Q.C V0

7,.006000 0.1747

5.754S.00 0.1434

2.3660-01 0.005D

2.206E000 G.O550S

1.985E-02 0.0005

2.090S-D0 0.D523

2.497-0E-O3 M.C0

1.627E-03 0.0CDO

4.056E-05 0.0OOD

1.076E-05 0.0000

2.960E-11 0.000D

1.870E-01 0.4653

2.632E-02 0.004

e.440E-03 0.OOC2

1.t61E-02 0.0005

1.255.E00 0.0208

2.6.4E0O. 0.0405

1.675E-01 0.0042

3.967E-Q00 0.09E

1.035E-02 0.002f

1.0030-00 0.025C

I.166fE-00 .C029

9.535E-0l 0.023;

9.5;6--Q! 0.023s

4.013E*O1 2.0000

f

I1rh Cl all -ate: Jn~repene:.t anC c'Ipedm:t pat:'.-ays.

act".



.SRAD. Version 6.21 7" Lir.!t - 7'3/hr 2r.1:4r0 Fa;e 31

~le Flu:Ttxock Sutsuzfee 4C-±f± Im c -*

r, To-a1 Dnse Cn Ut .i:. Ipo)for 1ncjvldual ridionuciides C±) ar.'i Fathways (p)

Az r..ec;/yr ai rrant1crn cf -,cta3 -pose At t * 0000 years

IWater reper.i-ent Tithwi.V3 Ilnha!&t.1cn excludes Z&-con)

Ground

fio-

:2±de mz:em/y: fra:t.

.241 7.537E-33 C.Occo

.4 1.043E-.3 o.0000

*243 2.307Z-20 C.0 0D

*60 I.Cio0-10 0.00i

237 2.276E-OE C.DO0O

152 1.6460-07 G.D000

154 1.5750E-0 Q.OOO

55 3.i99E-19 C.003D

55 O.OOOEO0 C.0000

C.000rdo? C.000C

29 0.000E.00 G.OGOQ

94 l.t53E-05 0.0000

59 0.DD0E000 C.0000

63 0.OCOE-0O 0.0000

23E P.354E-i4 0.0000

239 1.201E-12 O.00C0

2.p39E-14 O.GCOO

. . 755E-13 O.0O0C
- 6.0340-!? F.000?

34 1.O33E-0. C.0000

35 2.Z537-09 0.0000

!6 7.36sE-13 0.0000

le 2.07!E-P! C.QOOC

.1 1.654E-05 C.' 000

I nha ~fIv ar.1 cAdvn . -1

0.00c0r-.~,0v C 0.0000

0.0 000.00 0. 0000.

0..00 00. 00G 0. 0000l

0 0 0 00 0.0000

. 00 . 0 0.00 0C

0. 00 -C .0000

0-DD.000-00 C.0000

0. 0 0 D0- 00 0.0000)

0. 00Cz0. 0 0. 0000

0.0000E-00 0-.0000

0.Co0r0O0 C:0000

0.000E.00r 0. 0000

0 00 . 0 0.0000

0.OOo .00o O.ODOo

0.00CE-00 0'.0000O

0.0000-0O 0).On00

0. 0 0 0 0.00 r. 0000D

0.00C00,CO (0. DO

.0 0 ' 0 . C. 000 0,

P. 000S. D0 0.0000
;C.00CEO C.OOQ CD

D.0007-.00 O..00p00.00CE-00 0.0b00

.0 0 - 0 0.0000

0.000E-00 0.000CO.OOoE-OC 0.Q000

i.OC00.00 C0.QOCQ

0.00300.00 0.0000

C,.QQQDOCO.COOG

C.0CO000 0.OOO

C.0000Z4DO 0.0:000
0.oorvEo O.OQOO

O.0000.00 0.0000

0.0000co0 0.C00

C.QOODEOC Q.C000
QC~ooooDoo C.CQOC

0.00cO.0C C.OODQ

C.C0Q_-O0 0.0000

mare2./yr f:ac:t

1 .44 4 -04 O.00OD

4.620E-04 N.0QOO

1.024E-C5 D0.QDo

6.346E-21 Q.OODO

6.0S30-07 0.0300

4.002E-09 O.0000

3.995E-10 0.0000

2.377E-13 Q.0O00

4.341E-20 0.0000

C.ODE-00 0.000D

1.353E-06 O.OQOO

3.26SE-06 0.0000

2.P60E-D7 0.0000

3.p09z-07 0.0000

6.93s0-05 C.0000

1.69SE-04 0.OOQO

4.9seE-c6 C.0000

1.4560-06 Q.OCCO

1.2. E-05 0.00Q0

3.25FE-05 0.0000

4.034E-D! 0.0000

2.993E-05 0.0000

2.s94E-05 o.0000

1.036E-s3 O.OOQ!

!emlyr I.act.

2.0990-PF 0.0000

D.OO

7.462E-20 0.0000

4.2570-12 0.CD00

6.2230-0O 0.000C

2.7190-li 0.0000

2.703E-12 0.0D00

9.3130-16 0.DOQC

2.92!E-21 O.OZDQ

3.2410-00s C.0000

3.335E- 2 0.000C

4.?e06-09 C.0000

6.496:-V9 0.O0CC

2.362E-C0 0.000

5.7730-ce G.COOC

E.643E-:0 O.000

3.9ec0-00 0OD. O0

4.0370-C0 &.OC00

3.671r-00 C.CC0D

1.S37C-07 0.C000

'.46EE-09 O.GCJ

3.4 7VE-OE .00o0

3.'46-04 El.G..DO

-:en./y: 'ract.

5.1030c-09 0.0000
2-CIDE-D2 O.OODO

2.011 -04 0.0000
4.64]E-O7 O.DOOo

3.O0DE-10 O.0OO0

2.2F-r2-- 2 .OQDO

2.152E-10 0.0000

:.Cl56-07 O.ODDO

1 .341 0 0-2 0. 0000

1.423E-13 0.0000

4.0420-17 0.0000

2.293E-22 0.0000

0. 07E0-00 0.DOJO

2.3SOE-07 0.0000

1.1520-10 C.0000

2.01C2-07 0.O00O

3.344£-07 0.0000

1.262E-07 0.0000

2. F9'E-09 O.O000

2.0100-07 0.0000

3.342E-07 0.0000

3.160E-Q- 0.r00o

3.1 690-07 0.0C00

2.2700-07 0.000O

1. 0320-4 C.0050

Soil

remn/yr !raf't.

0.0000_400 0.0000

0. 000D .00 0. 00 C

O.0CCO400 0. OOO

0.00OO.00 G.UOOQ0.0000.00 r.oo0o

O.ODDE40OOC. &DOGD

O.OOE*OO 0.0000

0.00E0400 0.00o

0.000E000 O.COOO

Q.OOOE-00 0.0000

D.ODOOE*D O . OOOD
O.OOE*O0 0.0000

0.000E.00 0.03000

O.OOOE00 0.00D

0.000Z0.0 0.0000

0.0000E+0 Q.OOC

O.DDDZ+DD C.OOCD

0.0000.00 0.0000

O.00E000 V.DO.00

0.0000.00 0.0D00C

D.ODOOE4D O.CQCG.

0.0 C00 0 0.01000

O.QOOEOO4 C.& NOZ

Q. 000-00 0. 00Q0

V.0000.00 V. 0000D



RESRkr'. Ve:stcn F.21 7- Li!i: - Q.5 year

Sumary: PUSK.IA Defau]t ras'rnstrS

F",le : ri-umbroo' Sulvsuzfae Wx7illee *:.r cv:.RA:

DoP fI:'cz4 20-:40n pa&.3 -

Total Dose Cont:ributios 7T0S-1!.. ti Sc: I : 3d.,i Ft.wc2S0-r (i and Fa:h-ays 1p)

As r:e-./ys and F:o.t±o: f 7rae Dse At: * .000E* 2 t. ea:s

Watev: -e-se:.d : t ^y2

at er

Radio-

Fish T., arnt Mest Milk

lNuc2lde r:em/yr fract. mren/y: S:act.

Am-241 3.190E-00 C.2442 6.161E-03 0.000G

C-14 1.6550-02 0.0014 5.976E-C2 0.C046

Cta-243 2.499E-C2 0.0192 4.F32E-04 0.00Ct

Co-60 4.37E-017 C.QCCO t.9e6E-C? 0.0000

Zs-137 2.234E-02 C.0011 2.F5CE-03 0.0002

Eu-152 3.972E-05 0.0000 2.2F00-071 0.0000

_u-1!4 3.973E-Cf Q.QCCt 1.20eD-C? 0.00CO

_u-155 1.3000-09 C.OQOO 4.473E-12 0.QOOQ

e-55 3.382E-14 0.C0CO 4.358E-16 0.0000

1-3 O.OGOE-00 C.0000 0.00QE-00 C.0DD0

-129 2.915E-0 C.0147 4.939E-04 0.COCD

lb94 9. i77-03 Q. OP5 1.50e 3-04 C.OP00

:-59 1.7C4E-03 C.ODG2 2.327E-05 D.OOoo

!-63 2.229E-03 0.0002 1.5D:E-05 N.QODD

u-232 4.201Q-02 t.t322 E.:32E-04 C.0001

u-239 2.026E000 0.0Q86 .984£-03 0.0002

1-241 1.15CE-0Q C.Q006 2.223E-04 0.0000

3 r 1.26.E-Q2 0.0020 4.97FE-05 0.003D

4.265E-03 0.0003 5.5;ct-E6 0.00O0

-234 5 343E-01 0.0447 3.F33E-04 0.0000

-235 2.092Ei00 D.OP36 E.2158-04 0.O1.t

*236 5.55!E-D0 P.04 25 ;. 7 0-04 .00tC

*23E 5.553£-C0 0.0425 3.57FE-;4 O.OD00

mal 8.052E-QC 0.6164 7.50QE-C2 C.O^ -

szr'n.fy: tract.

0.0oooo-00 C..co"oo

S 0.00CE-tD O.0000

C. W00 Q'-00. 0.:JO

0.0000-00 0.0000

3 .0.00-O O.0000

?. C.QCOE-& 0.000tV f.OOOE-tO O.QJCCO

0.0000.00, 0.0000

0.0000.C00 0.0000

0.00CE-00 0. 000Q

V.0000400- 0.0000I

!COOOOC.Ct5QC

Q.DQCE-Q0 0.0000

0.0000-00 0.0000I0.00QtE-O r. 0.00

0.03C0-00 0.0000

r0.OOOECOQ D 0. QC0O0

G.OOE-ZOt- 0.0000

0.C000E0D C.COOQ

0.000C0oO C-. C;00
S.QDQ£- 03 C. COQCC

mren/yr frac: .

* .? 37E-Ot 0.1}'5

2.S66L-C2 D.0021

2.407E-bl C. 0.0

2.f58E-v 0...:CO

:.2 69-02 .0O:'i0

2 .230e-05 C.0000

;.2?5E-06 0.0000

7.e22E-10 C.0Qt00

:.905D-14 t.0P00

0.0000.+00 V.0000

:.0840E-t: C.003

5.574£-t. 0.0004

P.0560Q-04 O.001

1.326E-33 C.C000Q

2.370E-0t O.01tl

5.S1C0E-0 C.0442

6.4 .7E-02 0.0050

7.517E-03 C.0006

5.05D2£-03 G0.0004

3.29iE-O: 0.Q052

(.350E-Cl 0.04':

i .:J- O.Q_5Fl

3.22;r-r0: 0.v2-F

4.5StE-OO 0.3:0k

rnren./yr J:act.

2.2e2E-03 t.0002

1.3:30- 2 C.C02C

-. 223EZ-05 0.0OGD0
Jnt -r..n. C.POOD

3.125E-.6 C.CCGC0

2.125E-01 C.OQ30

3.933E-!2 0.0000

9.S-;E-i5 C.0000

t.OO:_-OC MOODtD

1.> 5E-:2 t.C0i5

DE, 7 O;.WtODO

i . 4 r-c C;-:. OOO

3.f12s-04 C.OQC0

5.S-M2-04 0 .0000

: .4: E- 03 C . Ooi

6.6:~-E-C O.000Q

2.E17E-0P 0.00032

2.;9E- C2 0. CC0Ii

2.6240-03 G.0302

7.::-E-; D t. DO.50

m:ere/yr fra::.

5.041E-04 C.C000

^.304E-t2 O.O0:8

3.944£-05 0.0000

7.34fE-0 0.00QQC

.416_-02 0.GDOi

6.2SiE-C8 0.0000

6.2050-Cg 0.0030

2.196E-12 0.0000

6.029E-16 0.0000

0.00OE-00 C0.000

1.5200-Cl 0.0116

i.562£-06 0.0000

.177DE-03 0.0002

3.687E-03 0.COC3

3.t910-05 0.0000

6.1:7E-05 O.C000

2.61fE-05 0.0000

2.050Q-03 0. 0002

3.646t-04 0.0000

2.'72E-02 C.0021

2.67'9E-02 0.0C21

2.634E-02 0.0020

2.63 E-C2 0.0020

3.059E-tl C.0;34

All path-a&s

mzem/yr tract.

4.996t0.C 0.3025

2.442£-01 0.0C:0

3.912£-C0 0.0300

S.43SE-07 0.00Q10

6.1600-02 0.Q047

6.3560-05 M.0000

6.360E-C6 0.0000

2.217E-D9 C.COO

6.369E-14 0.000O

0.O00E-00 0.0000

4.715E-01 0.0361

1.566E-02 0.0012

5.652E-C3 t.tQC4

1.523E-03 0.0006

6.5920-01 C.t505

2.600E000 D.123;

1.602E-02 0.0236

2.4117-02 0.O0i9

9.7260-03 0.0001

9.445E-0C 0.0123

1.749E-00 0.1339

e.9F72_-D 0.0667

8.5157-Qi 0.0687

2.306E-G0 :.0000

um cf a) .-attr Independer.: and depetr-ent path.ays.



RE 0.) Version 6.:, .: nirit - 0.5 5ear

SEsrwrry : ALSF0J Defi;Lt i:arraee:F

7i le : Fllumrb cnt Subscrfe:e 3 t;.cvr .k:.

t!f200.t 0:4Q rage ?3

*

Total rms- n:ribu;ss n TI-Cc!.prt ! fc: 1ndirijual Rad.onuclIoes 1!I and Pazhways 1p)

As mremn/y: and Fr:a:ctim of To:al 5se At t - 3.0001.02 year:

ataer 7erpernajen PFahways j;haatI:or; exclude: radcrn!

adlD-

jclide rrem/y: f:.Ct.

a-24c 6.904E-ii D.0067

-14 1.6FDE-20 C.O0QC

-243 9.332E-22 0.0003

-6C 4.7!60-22 C.0000

-137 1.641-21 O.O.000

-152 5.67-£- IG.0000

-154 2.421E-24 t.00QO

-155 6.5540-2!. 0.0O^O

-55 0.COOE40D C.OOGO
3 D.OSOE40Q 0.0000

.29 0.000£0+0 0.0000

-94 2.247C-04 C.crQQ

-59 0.0000.00 0.000.0

63 C.OCOt400 C.0000

238 2.590DE-1 0.0000

235 6.704E-32 C.CCOC

241 2.19?E-12 0.n000

% -. Si2Z-S Q.CQ000

c. Co c 5

34 F.?70Q-Oe Q.OOOC

35 i.27: E-0O *. OOC.

36 2.26t£-21 0.0000

le 2.C42E-C6 0.0000

II 2.277E-04 0.000C

nr. *aitIon

rze Tr.,yr !ract.

C. DD000DC 00.0Q00

0. D0E.00 O.DO.OC

0.0DDOE-00 .0000

0.00OE40O 0.0003

0.00O-00 C-. 00C0

0.000E00 0.0000

0.000-00 0.0D0

Q.. D0DE-00 MON.0D

.OOOEC.00 c.croo

C.O00E000 .DODO

V.000Q00 C.C0OO

0. 0OO Q00 0.ODQ

0.00.E40C C). 0.(00Q

0.000E400 0.0000

O.COOE-00 Q.OC.C

0.0000E-On 0.0000

0.00QE-00 C.0000

0.000r~c0 MDC.0o

O.ODO£-DO C.000o

0.COOO.0O 0.0000

O . DC~E- oo G. N-00

D.60CEo o 0.0 OOG

0.00 CO .0000

0 .0 E- b C, I0. Q('00

Radcri

maertyr fract.

C O.C0-01.0 0.00000.000.00£-: c.noao

0.000C1.30 .0000

O.OtrOE-O o.eooo

C.0Co0o*t o.oooc

0. OOOEtO O.OQDD

0.00O0000 G.OCOQ

0.000E-c0 0.0000

C.00oO00 0.0000

0.003E-DD Q.OOOO

O.OOQE-OQ O.0000
0.000E.D0 0.0000

C . ODDZCOD t . G-ODC0.00OL-00 0.01000

o.Oooo-rc o.Pooo

C-. OO0Z.00 0.0000

0. QQG£-00 0.D O. 0

o.CSQE-oo o.QOCo

C.00CE0000 t.00t 0

O.00E-00 0.COGQ

C.. C CtC C.QDDQ

eL/y-r fS:act.

4.223Z-02 MOM04

1.217E-20 0.0,001

2.460E-OF C.000

4.76E-2 0.G.COQQ

2.2631E-4 0.0000

3.ME31-23 0.0000

D.00DE-00 D0.0000

0. 000E-OC 0.0000

1.5e6E-05 0.0000

2.234E-03 0.0 01. I

3.8 7-05 C-.CO0s

2.223E-05 0.0000

5.969E-C3 0.0006

7. D06-02 M.0067

l.430S-03 O.0CCI

2.947E-10 0.0000

5.v7d0-06 0.0DO

3.;58E-C2 M.D00

1.9POE-V2 0. 1C 9

1.0'3E-02 0.0010

1.0740-02 0.C.103

2.2%2E-01 D.D2 4

nT:eni/yr .ract.

2.033E-OS t .DCOC

;.SIOE-D2 0.0020

4.27FE-CF C.0000

1.1,6r-21 O.O000

.568-09 M.OO0D

4.5410-13 C..DD0

2.24s-r--6 0.0000

?.75E-2S C0.0000

o.0oDOEoo D.0000

0.00070-00 0.0000

!.323E-2C 0.0000

1.759E-09 C.DOO

F.2.2E-Q7 O.OODD

2.907E-07 0.0000

2.P400-36 0.0000

?.337E-05 C.0000

3.567E-07 0.0000

J.2EIC.ODDO

2.9F0E-D0 0.0000

1.942E-05 Q.00oo

ZtF- C.CDOs,

i.732E-05 Q.Q000

;..34E-0S 5.vDDO

1.9400-01 5.^5 s

. a11

mrem/yr yrect.

1.766E-06 0.O000

1.262E-C2 0.0G:2

3.c76r-09 0.0000

5.337E-22 0.0000

2.P951--09 0.0001

2.062E-24 G.O00

S.75 eE-0 0.0030

1.722E-26 O.D0OD

0.00Dr-0o 0.0000

0.000C.00 0.0020

3.4360-09 O.OOD0

5.22:3-o0 D.C00D

1 .6770-05 C.DODD

5.2770-06 0.0000

1.e04E-07 0.0000

1.525-06 0.0ODO

6.192E-O 0.0000

;.277Z-21 0.000D

1.2712-C7 0.0000

2.497E-04 0.C000

1.304E-04 0.000Q

2.36SZ-04 O.CDDP

2.3890-04 0.ODO

1. 122E-02 0.0013

Soil

mzea.dyr fSact.

D.0D00000 0.0000

0.0000E00 O.0Doo

0.00004010 0.0000

0.0000.00 0.00GO

O.OOE o00 M.0CQ

O.OODE-DO .D.000

O.000E-00 0.0000

O.DODE+DD D.DDoO

O.ODDE000 0.0000

0.000E000 0.0000
0.00DE-00 0.0000

0.ODE000 0.0000
0.0000.'00 0.0000,

0.00DE0OO C.C0DO

D.D000+00 0.0000
0-.000*.00 0C.0000

0.0000.00 .0.0000

0.0000.00O 0.0000o

0.0000r-00 0.0000

0.0000.00 0.0000o

0.0000.400 0.10000
C.000E-O O.1:OD

0.000.00 0.00CD0

0.003E.O M.OOO
t.DCOE-QO 0.0r000

L
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Swma ry: R- ag; - :. f.ete:s

K N rile :; :sn'I: Sutsurface Mo4:ffie: !n cv:.F.A

7o.h1 D-.Ise Con:rJbvt o0s TtDO6CiF.0! for ZJtdlidual kadioruclidef (ii Ia chtwtiar lpI

A! flrem/y: and rracticn cL Total Lr'-e At z 3.00E-3.2 yta:s

Wa e: Depef-dent Pathways

Wat er Fisb R:^c rlant H4Ct Mil k All Fatt-ays-

NvcCIde mrem/yr f:acr. m:emlyr fract.

hm-24C 2.230E.CQ 0.2045 4.22V-03 0.Q0004

2-4 4.439Z-03 &.C.0t4 1.43D£-02 C.0014

mn-243 3.020r- 03 0.0i03 5.63S-t-06 0.00O

:c-60 2.067:-1S 0.00CO 3.596t-2; C.00OO

:*-137 F.355£-07 M.QQOP :.206E-07 0.OnOt

:t:-252 1.103E-09 0.0000 3.552t-!2 0.0C03

.u-154 5.219E-13 0.0000 1.6F0E-15 0.0000

u-155 9.206E-22 0.DQOZ 2.967E-24 0.0000

e-55 C.0OOE-O0 c.oeoc O.QOOt-CC G.QQOC

-3 G.vvn0+OO V.3000 0.0OOE.00 Q.Q000O

-129 5.2`5E-06 0.00OC 1.245t-OE C.OCOO

-54 F.75fE-03 C.3QO? i .6935-04 0.0000

i-59 5.5fE6-5C4 v.0Om0 .563E-06 .QOCQD

1-63 . ?5DE-04 C.C:DO !.126E-06 0.0000

:-239 F.407r-C2 0.0O6i 1.63fE-04 0.000t

1-239 9.597cE-O C.0957 !.Ft-'-0 Q.OCC2

42I 7.743E-02 O.OC74 1.497£-04 C.0000

L.0310E-09 0.0000 2.334E-21i O.O00

*-S. 4.57I-- 0.EO OtO 6.400E-09 M.0OO0

234 4.94eE-02 0.0475 3.E45Z-34 0C.OOC

235 :.S61-C0 0.15 94 1. 34 E-03 C.0001

236 4.66(.-r2 .O 40F 2.006E-K4 .00 C0 0

239 4.660-?32 0. 044f 3E 0 pc90. 0 E-rC. cooe

tea 6f 97E-t .t.613 2.?10E-02 C.OC.2

nl reffJ1-: f rb::.

I. DO OE4O 'CO .QOtQ
G.0O00000 0.0000

0.000E.00 0.0000

0..0000-03 0.0000

O.ODOOZoD O.ODUO

0.000E-0OQ 0.0.000

0.000D-00 0.000
O0.OO0E-.O0 0.0QO00

0. ODOE-CO G. OOOCO.GOOE00 0.OO0

0.000C400 C .0OOO

G.OOOE.OO 0.0000

C.000DE-00 0.0O00

0.000D.00 C.0000

0.000E.00 0.0000

0.0C OO 0E-C C. tOO3

C. OuC_- 0 00 ..oo00

0.0000-00 0.0000

C.000E-OC 0.t000
0 00 000.0000

O .00ODE-0Q C.0000

A:els/yr f rac:c.

1.20:E-;0 0.i252

6.FSFE-03 0.0007

1.7DDE-03 0.0002

1.124E-i9 0.0000

5.317-t7 0C.COOO

6.2:1E-i0 0.0000

2.9;30-13 0.0000

5.l8tE-22 0.000O

0.000E-.0 0.0000

O .0000E+00 0.0000

*.9t3E-0t 0.0000

4.942E-C3 G.ODOS

i.!f6E-04 0.0000

9.9t2E-05 0.0000

4.7008-C2 0.0046

5.6iFE-D! 0.0539

4.361E-02 0.0042

?.622E-09 D0.000O

5.65FE-06 C.0000

2.76EE-02 0.Z267

P.35 i-C2 0.0C9P

2.628E-02 0.0252

2.f2E-0t O.Oi52

3.60CE000 0.3462

rnrcn/8-r frrt.

?1.5i16t-0: t .COO:

'3.215E-G3 G.CZC?

i2.23.5t-Qo t .0OOQ

5.F7QE-20 0.COOD

?.951E-0.7 Q.OOOO

3.122r-31 C.OOO0

1.4700-2i4 0.QODC

2.c0sE-:3 C.0000

O. OOCEPOC O1 DI000
0.000r0.0 C. 00100

C.0000 D C., .0050

5.2G E-G. OX.OO0

3..220E-_E 0.Ot00Q

3.9440-05 0.0000

i.241E-Q7. Q.CO0.

1.20FE-0t 0.000

2.4C30E-Q3 Q.O001

s.sc7E-rs c.ooc0

6.9i4_-lC t.CD;0

7.709E-0S (.COOO

2.4: 50- C3 0. GOC2

2.6i4E-02 0.CC25

2.24FE-t Q. D.02

3.942t-G; C.t c0-'

treravr t:act.

3.3-2E-t4 Q.ObOO

5.5;Si-03 c.OoCs

3.E32E-G7 0.0000

3.27SE-2C Z.0G00

S.9i2E-D7 C.QDOQ

1.744E-12 0.000O

6.254E-16 O.O0DO

1.45tE-24 0.000

0.000D-OC O.OQOO

O.0COE-QO 0. QQO

4.139E-06 0.0000

:.3?5?_-06 .O.O

6. PO,0E-4 0.0001

2.772E-04 O.OC0O

1.425E-05 0.0000

'. F90E-05 C.OCOO

2.225E-05 0.0000

9.612E-l 0.Ob00

4.220E-07 0.0000

2.344E-02 0. O022

2.347E-02 0.0023

2.2i4E-02 0.0021

.. 2if6E-02 0. OC21

9.B320E-02 0. 00Q4

nresmyr fract.

3.379SE-00 0.342

1.26!E-02 0.0Q11

4.f39E-03 0.0OO5

4.35iE-19 C.C.l0).

2.595S-Qt 0.0000

I.F65E-05 O.CCDO

F.E02E-13 0.0000

!.50:E-2i O.0Q 00

0.0OOE+0O 0.ODOO

0.OOOO0 0.0000

1.2F6E-05 0.0000

I.533E-02 0.0015

2.F53E-03 0.0002

S.e30E-04 0.0001

2.3E9E-O C0.0133

2.6?3E-00 0.2567

1.227E-0Q 0.02C6

I.165E-0C 0.0000

:.727E-05 o.ocon
6.116E-0 0.0779

2.6600.00.0.2560

7.649E-ti1 0.0734

7.656-01 C0.0735

1.042E-G1 2.000C

Jm cf &II wa:er :,. eppencent ane depender.t ret says .
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SLu.Zpry: DR_;efault raxv!rere-!

Fiy roe Numlusmc-% Sulzs-arface M.1miflea ir cvr.RA'-

*!t: Tatal Doe Contributic~is Tr3SiJ,p,;l for Inr11vIdual 'Radicriveliftt (!' and Pathways IpI
:e>r * ::nen/yr end Fsactic-, of 7n ati Lose At t .Qt; yea.rs

Kteree tnlependevt ratlwvayr (110ia at'On e..ciufets i:

Grou:nd InhalatioDb

4uclide =rem/yr f_-act. rzer/y: !rart.

2~4 .;4F}-03 O.0003 I.?Q6-04 C.OQOO

.-i4 D.ODOE-00 t.GOOO O.OCOE,00 O.OQQQ

b-4 12-7C.OOOC 1.2155E-D6 C.OOOO

0-Q .0.?C£,00 C.OOQQ 0.00CE-MOO O.OCOO

:-237 1.645E:-i2 O.OQOQ 3.259E-22 C.OOOOC

u-152 4.34SE-23 C.0000 1.92tE-17 0.0000

u-1 54 0.OOOE+0 D.OOCG O.QQQ-OQ-0 0. ODOQO,

4-155S O.OQEOOE0 Q.CQQQ 0.0QQE#0Q O.ODOO

t-55 0.000E.00 O.OQO 0.000E+OO o.nooo
*3 C.00OC+0O O.QOCO 0. COOE. Dv C.ODOO

1229 '7.70eE-26 Q.QOOO ..345E-3Q Q.O 00O

Y-94 2.03SE-00 C.2393 6.55g£-D7 O.OCOO

-59 0.000ECO0 O.ODOO 2.5-25E-12 C.OOOO0

-E3 C'. GDOE-OOC Q0.OOOO J.3;FE- 4 Q.OOOO

-23^' EJt36E-Q7 C.QOQQ 4.33tE-Q7 O.OOCO

-235 I.OlE-04 G.QQOO 1.076E-03 C.OQQ:

fiM4 F.;4DE-QS Q.OOOQ 5.°2er-06 O.OOQO

U [ 1.OQ+D OQCO .00CE-00 Q.ODOQ

- 1. 026E:-;° Q.QOG0C 4.965E-2; D.OOQO

234 2.hQP£-03 Q.QCC;, .,65iE-C-4 G.OOOG

2.45 1.266E-Q1 Q.Q:-'4 92.C53-E-C4 Q.CQCO

236 2.646E-C, O.COCO 1.514E-C4 Q.0030

23C 2.4?^£-C2 C.GD29 1.4;:ME-04 Q.OOOO1

kacor, Flant FKta%

D.ODOZnoQ 0.000.n

D.CDCE400 C.C0OO

0.00IE-00 0.0005

D.OCCIL40C C.CDOC,

D.QODO400 00.000D

C.00DE400 C.QOOO

0.00OE.00 C.0000

0.00DE400 D.0000

GOADOE40O C.0000

0.00DE400 D.QQOID

0.0OL400D C.CDOC

0.00CE-00 C.0000

0.000C.00 0.0000

0.00COO-OO 0. t00O

t.DOOE-Db C.QDOO

D. C6c!-E4oo D. orto

0.000r'vOO V.00DO

l4.S7;E%-02 C.0054

D.CDDE403 O-POOO

3.3;4E-D4 C.0000

0.00rD OD~ 2 . 20b

0.00OZ403 t.C060

0.2EI .0OON

C. EDC .5GCD

C-183E-Qo V.0000

2.OGOE040 D.Docc

2.PO9Z-02 C.COGQ6

0.00CE-ze O.D000

3.402E-50. 6.C)0I04

3.15iE-02 MWCO

6.319E-02 V.OOQ4

4.1e4E-D40 NDO57

C.00DE W0w C.CCDO

C. DOME:4 ' 0.0000

e.256E-i-4 b.0000

2.3i4E-:6C c.occo
rG.OFO40t0 0.0200

0.000CE03 0.0000

9.F7FE-2! Q1.C00C

^.6- --C C.0cOOO

3.0'~00.0000

3.266c-QrC.; 0.QO

2.262E-C5 C.OOCS

6.772E-IS e.c0oc

2.23'TE-03 O.GQ31,

!.f42i-03 C.DD0

1.9ECD.O0Ci

irremr/yr Sr;:t.

5. S 6E- o5 0. DOci0

D .000E. 00 0. OQOO

2.1!4E-28 0.0000

7.C.2E-00 0.0OOO

5 .06 4E- 0PC 03000

O .0QOZ- 00 Q .0vOO

O . GOOEY00 0. O X:

4.009E-24 D.OCIOO

E.294E-07 0.0000

2.164 E-Or 0 .00O0

4 . 75E-09 S .0000

3.932L-06 0.QODQ

2-.B73E-04 CQ.OC0O

2. 52E-06 0.000O

OADOEQ-00 0.0030

4. 75B7-03 0.0OO06

4. 353E-03 O. DOOS

4. znr- V, 0.00rQ

4..^3E-C2 O.OQ2

Scil

merA~eyr !:kact.

6.634I E-03 0. .. MQ

0.00CE-00 0.00 'Q

5.045E-C5 Q.COQSX

S .5 SE-26 Q . t0c

6. 22]Et-17 . 00DO

O.DOCOOEt! 0.5003

5. 678Z-26 O. C000

5.51OZ-05 Q . CON,

a. 5676-OS Q.00C10

1.934E-21 0.0000

1. 556E-05 O .OCOQ

4 .326E-02 Q. GC,05

2. 364E-Q4 Q .OOOD

0.0007--OD 0. Cor" .

4 .243E-20 CQ. 000

2. 504E-Q; O. QQ03

1-5S E-03 c .roo2I-'

] 5ro z Dfi

S1.79QE-C- 5.St;RIC:al 2.192E-CCO 0.25^7 2.F.DEZ-C4 0.00C^2 (.CCQE+C40( D.C.vOQ



RESRD, Vers on 6._1 T;r L nm t - 0.5 yea:

Surnrary : RESRATI seaulst ra 'ete:s

F ile F. =--:ovk Subs :face mri 5e~i !n. ::.k!.

C3!6:f2004 20:40 l'a6 36

Trtal Dcse CcEntr:bvt:crs .fOSEI rp t2 fc: .rd 1viduai Rad oruclifdesr I and Pathways (p)

A! In:em!y: and F:ac: on o 7c:al Dose Att -* I.000GEC3 years

wate: Deperder.t Pathways

later

IAdio-

luclide mrez./yr frect.

3L241 5.150E-01 0.0610

-24 0.00COE-O 0.0000

m-243 1.079E-03 0.0001

:-60 C.OOO_-OO 0.0000

s-137 4.444E-22 0.0000

j-152 2.693E-15 0.0000

2-254 0.00o00CO 0.0000

I-155 C.OOOE-O. C.OOOO

t-55 C.00CE-00 0.00DO

3 0.000E.00 e.0000

129 5.495L-12 .00D00

-94 !.743E-03 C.DOO7

-59 I.005£-05 t.OOOG

-63 2.033r-D0 c.0ooo
-23e 4.242E-C4 O.C0OO

-239 9.022E-0G 0.2062

-241 I2.F8fE-t2 C.0022

... .OOE-00 O.COCQ
t99 -2.fi.1E-1 6 0.0000

V34 2.9:PE-OI 0.0?43

35 1.36-E-5C C.l603

!36 2.536E-0C 0.0296.

3F 2.543?-Cl c.02PS

*i 3.61CE-C^ C.424!

riSh Fadora 2'lant Heat Vil E All Path-ea's

m:em/yr fract.

I.003E-03 0.000O

oocoo0.00 00D MO

2.OESE-06 0.00o0

C.OO0E-O0 C.0000

5.729:-23 0.0000

4.33iE-IF 0.000D

0.000.1:00 0.0000

0.0OQ00 Q.Oo0

0.0000E00 C..OCO

O.OC.O 0.000t

1.4 7£-24 O.DOO0

l.llOE-C4 C.QQ.O

6.479£-OE C.OO0

l.?lCE-10 0.0000

7.9:5E-07 0.0000

1.744E-03 C.0002

3.f45E-C5 0.0000

O.OOOE-0 C.0000

~4 0 1E-IF 0.0000

5.765E-04 G.SOOI

1.240E-C3 O.^Oti

1.f34E-C4 C.00000

2.643i-04 0.00:O

4.942E-Ci 0.0006

mremfyr fract.

0 .00CE0.00 O.OGO0

0.00CE-OC 0.0000

O.O0DE0D0 0.0000
0.0000.-00 0.0000

0.00QE-00 0.0000

0.00OZ-00 0.0000

t.OOOE-OG C.0000

0.00DE0Do 0.0000

0.00Q-00 O.CO0

0.000E0CC 0.0000

0.00QE-00 0.0000

0.0000.-00 0.0000

0.OOO0O. C.0000

0.000E.00 C.0000

C.000E.00 M.ODOO

C.O0E0G00 O.ODO0

O.v000E0D 0.0000

O.OOOE4DO O.OQOO

0.OOOE-00 C.OOO

0.005E-00 0.0000

C.OQO£-DQ 0.000C

.5DbE-0Q C0.0000

0.0000.00 0.0000

erem/yr fract.

2.923E-CI 0.0344

C.003O.00 D.OOD

6.014E-04 0.0001

0.000E.00 0.0000

2.525E-22 0.0000

1.517£-25 0.0000

0.00O0o.o 0.0000

0.000E000 0.000Q

0.00O00.0 0.0003

O.OO000 0.0000

3.11:E-22 0.0000

3.241£-C3 C.0004

5.724E-06 0.0000

1.157?-08 0.0000

2.3P9E-04 0.0000

5.0010-02 0.059F

:.062E-02 0.00!2

O.C0E0D0 0.0000

3.209E-26 0.0000

2.644E-01 0.e193

7.679E-02 O.C903

1.429E-02 0.0C6B

.4330-0 0C.0269

2.534;E00 5.2392

mrem/y: fract.

3.7740-04 0.0C00

0.DODO 0.0000

1.527E-06 O.0OD

O.OCE0CD C.COD

:.f960-22 C.0OO

7.62BE-17 C.00O

O.Ooo000 C.OO

O.OOOE-00 0.0000

D.0000.00 0.0000

0.000-0CO 0.0000

5.4E7E-23 0.0000

2.440E-09 t.0000

7.;31E-07 0.ODO0

1.442E-Q° 0.0000

1.045E-06 0.COO0

1.270E-C3 C.0002

1.37CE-05 0.0000

O.0OOE- 00 0.OOv

4.D920-E2 C.COOO

1. 90E-C3 0.0002

.256E-02 0.0027

1.221E-.3 C.OCCi

1225E-Q3 O.C00v

.a27E-C2 0.0033

n-ren.y: fran.

8.22?0-05 0.0000

D.000£0.0 0.0000

F.5330-09 0.0000

0.000E.0O 0.0000

2.9100-22.0.0000

4.260G-:e C0.0000

0.000E-00 0.0000

OI.OOOE-OO C.OOOO
0.0000.00O 0.0000

0.OOOE-O C.OOO0

4.362E-22 0.0000

9.0S5E-07 C.0000

1.592£-05 0.0000

3.21PE-0S 0.0000

5.352E-06 O.OC00

7.137E-05 C.OOO

2.59E9-06 0.0000

0.0QOE-00 0.0000

2.244E-I O.OCDO

1.355E-C2 O.O16

1.3;5E-02 0.0016

:.203E-02 0.00:4

1.207E-0C 0.0014

5.21EE-02 0.0060

mrew./lyr fract.

S.6M6E-01 0.MY22

0.00CE400 C.OCOC

2.0ESE-03 0.0002

0.ODEC.0C C.0000

1.429E-21 0.0000

5.649E-I5 0.QCDO

00. OOE-OD C). 0000

0. OOE-OD 0 . OOD 0r

O.0OOED00 O.COOQ

0. O0E C00 0.0000

2.366E-21 C. ODO,

2.C49E400 0. 24 oF

3.797E-C5 0.DOOC

7.676E-09 0.0000

6.037£-04 0. orc:

1.7520.00 0.2060

3.146E-02 0.007

O .ODOOE-QO O .OC QC

2.031E-:S C.0000

5.27:7E-OI O.QO9

2.370E.00 0.276F

4.432E-01 0.CS2!

4.692E-01 0. 05 52

6.505CE-D00 i.CQ0

m cS all water !Njepenoint asr, depenoernt pa:tayt.

b':



PZSFAP, Versien 6.21 T. L'rit - 0.5 year 01/26/2ntl4 10:40 Face ;7

,ummary Woul: Param ' ..... eters

K<, rile TP!=,rock Subsu:face .idfied 'r Cvr..AD

vose/Sou:ce Fattcs Surwwed Over All reatshays

Pa.rent -ead P:sger-y Frircipbi RadiorL'clide Ccrtr. uti os a::dicate

-arent 7:ogjct B:anch D.O . 0 .I (.0 .mrer./yC.) / ..p0i1/0)

fi II rractior.- :"nOO-D'3OE0 .0E0 .ODOE-%)I '.OCCGE403 I.OODZ*02 MO.00CD2 I.tODGE-Ek

m-241 kin-24 1.0002.400

.-241 Np-237 2.0DOE-00

ir-241 tV-233 2.DO024D0.

an-241 Th-229 1.000£-00

v,-241 lSSRU)

-14 C-34 2.00C0OoO

e-243 Cm-243 9.F76E-02

a-243 Fu-23; 9.976E- 0

w-243 U-235 9.976E-0O

i-243 ra-232 9.976E-0O

,243 Ac-227 9.976E-01

1-23r =SR (J I

-243 CIT-243 2. 40E-03

-243 M-243 2.40DE-03

-24c Pu-239 2.400E-03

-243 U-235 2.4DOE-03

-243 ra-231 2.40CE-C3

K... t.t-,Ac-227 4CD-C3

-60 Cc-60 1.0ooE0o.

- 37 CS--37 3.0,0E-00

*152 Ec-152 7.2^6-01

152 2.-252 2.792E-01

I!2 G:1-252 2.192E-01

'52 -MSRI1}

5C4 Eu-254 1. C02200

15! S u-255 1 . 000o2-o

55 Fe-55 1. V0I0C20

H-3 2.0O02-00

9 1-129 1.00W.E-D

24 Nt-94 1.0NO. Do

i . -5 _*c ; 0r2rpo

6.123E-OC 6.1012.00 6.0762.00 5.09:;2.0 5.7542.00 4.9962.00 3.3792.00 F.667E-0l

6.223E-06 1.043E-O; 2.FS02-05 4.777Z-05 1.275E-C4 3.739E-04 '.697E-04 1.F42E-03

F.7:12E-2 2.091E-!i 6.37-E-11 4.054E-30 2.S SE-09 2.617E-0Q .5i4E-C7 4.52PE-07

2.373E-;1 2.375E-1: 2.379E-I1 2.354E-11 2.439E-12 2.6M2-l1 F.925E-11 5.9;EE-09

6.113E-QD 6.11E2-00 6.0Q E-O0 5.591E-DO .754E-00 4.9962.00 3.379E-OO P.666E-C1

2.932E-0! 2.912E-0: 2.F70E-01 2.730E-01 2.366E-01 1.442E-02 2.261E-0Q O.OOE-Co

4.624E.00 4.1iEt.00 4.2932Q00 3.609Z.00 2.1992.00 3.679E-01 2.761E-03 6.f31E-!1

7.9Q4E-05 1.24FE-04 2.124E-04 4.670E-24 1.052E-C3 :.'65E-03 1.949E-3 2.OE4E-03

3.QS1E-14 9.3e9E-14 2.695E-13 2.67SE-12 1.080E-l1 7.035E-11 2.636E-10 5.439E-1O

2.629E-24 2.599£-14 2.E26E-14 4.534E-24 4.363E-13 9.162E-12 9.647E- 1 5.646E-10

3.5212E-4 3.4572-14 3.347£-14 3.61Q2-14 3.072E-13 1.3F2E-11 2.107E-10 1.338E-09

4.624NE2o 4.511E-00 4.293r-.C 3.61QE-00 2.200r.00 3.P99E-02 4.7C9E-03 2.094E-C;

1.112E-D2 I.Q85E-02 1.033E-C2 P.6 3E-03 5.299E-C3 9.333E-C4 6.6412E-6 2.1224-23

4C.362E-05 7.25'E-CS 1.2I62-04 2.923E-C4 5.767E-D4 6.209E-04 1.230E-04 l.9e3E-G7

9.4062-11 2.552E-10 3.193E-Q0 2.123E-C9 4.76;E-09 2.104E-06 4.3PC£-0 5.1962-ce

9.2F99-29 :.2622E-26 .723E-18 4.504E-IF 3.0D52-17 5.061E-16 4.162E-I5 2.250E-:4

1.426E-16 1.796E-16 2.499E-26 4.613E-16 6.204E-16 9.352E-16 1.415E-15 1.227E-14

1.91C£-!6 2.405E-16 3.3462-16 6.173E-16 1.097E-35 2.250E-15 2.;7E-:5 2.992E-24

1.117E-C2 2.C92£-02 1.046E-02 6.975E-03 5.966E-C3 1.554E-03 1.297E-04 2.503£-C7

2.424E400 i.226E200 9.22pr-o 3.412OE-01 1.9M5E-02 5.43E-G07 4.352E-i9 0.E0000

9.517E-00 S.05QE-00 6.13E2O0 5.750E-00 2.S;SE.D0 6.160E-02 2.5952-06 1.429E-21

6.6f2E-03 8. 3°E-Q3 7.416E-03 5.139E-C03 1J.UE-03 4.56;3-O 1.34 4-09 3.1049-23

3.936-E-O; O .' ;E-Q. 2.973Z-03 2.F90E-0;3 6.97E-04 2.77 5-OS 5.20FE-1C 1.229E-23

4.2142-26 6.7392-16 l.l;DE-:5 2.432E-15 .ii'E-: 54.:-1E5 . -2 5.27-iS 5.649-15

3.5f3-C3 .:F;E-Q; -0:.51-23 1.990E-C; 6.F,72E-: 1.715E-C5 5.20FE-I0 5.649E-15

2.752E-02 1.61PE-02 ;.;;2E-C2 I.9332-03 1.62.E- 3 6.360E-056 E.M22-23 1.12CE-34

2.^.^£-0; 2.366E-C0 1.76.E-03 6.698E-04 4.056E-C5 22172E-09 2.52CE-21 0.02O.E4

;.61 E-02 2.756E-G2 2.604E-02 2.413E-03 1.016E-Q5 6.369E-!4 1.9PQE-37 0.000E-700

.502E-tl 7.045E-02 1.545E-C2 7.632E-05 1.96EE-11 2.712-34 C.QOOE-00 O.OQOE-00

F.D lE-l0 e.57iE-01 7.7162E0D 5.341E201 1.672Q-01 4.715£-C1 I.2262-05 2.36eE-21

I.662£-02 1.662E-C2 ;.659.°-D' 1.6 2E-C2 i.632£-02 :.566E-C2 1.5332-02 2.04QP-QC

l.O22E-O. e.967E-ns 9.9532E-C:3 9.462E-C3 F.44QE-03 5.653E-03 l.;f3;-0Q 3.791E-Q.



PESSAD, Version 6.2fl Lit - ..5 yea:

SIuinary : KEsRsr :efeu:t ra:are:rs

E'! e : flur.*:nt Sut'S:rfoce tfdi:Ied 'n- cvr.rAAP

0'26ftt2Mc O 10:4 ra.,e :4

I.cse/kSurce Kat Ois Suonnc Over All Pattway:.

C ; Parent and Pzcqeny Frincipal .adimouclIde Ccntrlbutoij, indicateC

Parent Product Eranch L'SpRi. t fIre7./y:3 / !p:I /I

gij Ijl rraC:±orr t- ^.OGOE-cO 2 .OOE-D00 3.000ED.00 2.00£401 3.00002 2.0004-.2 3.03DE-02 I.tDOE-03

11-63 NHi -631.cI000 .

'u-235

'-23F

'u-232

u-23E

u-236

u-239

L-239

.-239

*-239

*-239

*-243

-241

-242

-241

-242

-242r

-241 a

-242

'42

Pu-23i

U-234

Tb-230

fT2-226

Pb-210

ZOSF1,

Pu-239

U-2?_

Pa-23:

Ac-227

ZDSrFI i )

Pu-242

Am-241

Np- l -7

U-233

Th-229

_DSr (M

Pu-242

tap- 2
37

L'-233

.h-l2,9

;L'Sk !5

I . "000400%a

z lcoerc:oo

VO2 .c2r.Q

l.CCC.E* DO

I 1.t'CEt (IC

I . ODiE- QO

:COOE4 QO

2 . 000.C.O,
1. 0002' 00

2. 00DE-C5

2.c50_-o!5

2.450E-D5

2.452E-C5

.74 C-C: 2.705,L-0i 2.64C0E-2 2.41;E-C-2 3 .661-U2 7.532-0:2 5.e3C'L-04 7.6762-OF

1.4e 6-04 2.4572-Ot. :.32c0 .3.55£40 2l.i55E-SC 6.5F2E-t i.357E-0t 6.C2CE-t4

4.232r-06 7..2:£-06 2.263S-05 3.203E-05 6.066E-05 2.841E-04 3.572E-04

5.763E-22 9.69E-12 21.626E-12 4.5532-2 1.6422-I 0 F.t765-3^ 2.024E-05' 2.326E-07

3.9722E-2 4.4?7E-12 6.796E-12 4.606E-11 6.006E-2D 2.179E-t5 ;.623E-07 4.763E-06

2.025r-l. 2.1e3E-li 2.3?EE-il 4.2945-1: f.569E-20 3. el E-09 S.72tE-07 .2l6E-D05

2.469E.00 1.457E400 :.434E-QQ0 i.?5E-0O 1.155'EO 6.592E-0: 2.3eS9-01 t.G37E-04

l.63iE40D 1.63;E-D0 1.6302E-00 .629E.0D l.f24E.QD :.6QFE-03 1.6?3E-0; 1.752E400

2.3-4E-0? 2.33?E-CFr 4.24eE-C9 1.0F9E-0E 2.9632-C0 9.2 272--e 2.51tE-07 E.163E-0o7

.279tE-12 2.592E-12 ?.94SE-12 2.217E-20 2.624E-D? 1.514E-0F l.C322E-07 4.944E-07

7.564E-22 F.24:E-12 2.252E-11 P.762E-:2 1.352E-C9 2.5222-Or 2.255£-D7 1.172E-Ot

l.631E4.3 2.6?1E-50 :.630E-OC- 2sE.62 00 1.624E-0O 1.60EL.OO 3.633E20 1.752E4DQ

3.iFIE-t 2.5;fE-D2.2.6662-02 I.FC2E-C2 7.246E-23 2.474E-04 2.6E66-Qr 4.242E-23

2.445E-02 2.377E-02 4.1092-02 8.949r-02 1.602E-01 1.7642-01 1.227£-0: 3.24DE-02

7.80-E-09 2-:1;E-06 4.620E-06 3.F79E-07 2.162E-CE 1.060E-05 3.205E-DS 6.664E-05

3.062t-:4 5.301E-14 1.755E-13 2.322E-12 2.71iE-22 6.--le-c 4.?33E-09 1.554E-OE

2.666E-13 2.5?QE-13 3.421E-:3 4.t22E-:3 7.033;-13 9.3112-23 2.745E-12 1.903E-IC

4.52EE-02 5.3i3E-02 6.774E-02 .065E-C0 1.6E75E-01 i.601E-C2 1.227E-01 3.246E-02

7.s;FE-t -.1F3?-07 6.532E-07

2.51E2E-2t 2.50DE-IC 4.?35s-I0

1.727E-i6 4.726E-26 l.4cFE-:5

7.51fE-19 F.F26E-i6 2.133E-I.

7.I512-? 7.1566-C7 f.5.6E-07

4.660E-D7 2.775E-07 t.06:E-09 4.0?iE-13 1.039E-27

9.502E-l2 2.1flt-09 2.2062-09 2.0ee-09 I.F239°-09

e.742E-:5 4.F66E-S4 .2i53E-23 5.234E-13 5.3!42-23

1.8f3E-17 _.2i6E-2i. .:2202-27 3.2495-16 I.C94c-i;

4.669E-C. 1.9§2E-07 t.267E-DS 2.0t?9-t9 2.E939-09

-90 Sr-90 :.GOL.t-0o

99 Jc-99 2.090240o

3.5302.02; -.2F922: 2.6t7E-01 1.704E2C- 3.967E2C.0 2.417E-^2 2.265E-O0 9.005E-31

2.tFiE-^i 2.75:E-0 2.572E-02 2.035E-O1 P.2-02 °.?26E-C3 1.727i-05 2.0312-If

34

34

34

34

34

35

55

35P

.- 234

Th-230

Ra-226

rP- 2I0

-DsF (j I

V0-4?5

ra-232

Ac-227

TDSRI (j)

: .C.,CE-r:^~

2 .000-^.0

i . MOE2DC

I .0 '0

'. 003EO.D

: . tt3E-o:

!. 30.00D - .I292E00 :.327E-00

1.l29F-Dt :.2:7E-06 2.3-2E-06

2.372E-07 2.504E-c7 E.5:3E-07

4.tl7E-07 4.r244-07 ;.F^3E-C7

2.0302-o2 l.C29E-OO 2I.C27E-00

S.7242-2 F.-06E-Cl 9.6t95E-0

5.C52E2-C. ".5072-03 .. 539'-02

4.2:2f-; :.b9;}-; .. 447E-Q}

9.7692-02 9.6022-02 F.P 7E-tl

. 02C.0DC :.t;EtO0C 9.4;6E-03 F.040E-02 4.5OE-3l

I.761IE-06. 2.9562-06 t.95 -Ot 4.425E-5 4.iO;E-04

3.662E-t6 2.79;E-O5 2.6S?_-O 2.966E-03 2.554E-02

;.°62E-06 2.747 E-05 .4?66-04 5.5642-03 ? .tfOE-0i

I. 022.00 3.C032-00 9.442-2 E.226E-O-i2 5.175E-01

P.932E-01 9.464E- ri .9525-02 7.59;E-Oi 5.644E-0l

3.696E-02 2.O22E-C: -Cl 5.526fi-O2 5.2122-02

2.^462-0-2 2.271-0 5.766E-22 1.356E2.0 i.2i52 !E.

l.022E40.0 1.26S_-OO 3.749.9C 2.66!2-00 2.3702E-0

'C



ESOARin. Vers-:n 6.2; .- .imit - Di.5 '. ar e3(16/204 2C:4C rPage I9

JITIny a PSS: P.2fD l*fz : Prar:anettr

ktJile :truw;r:>c:i Sut's::r'act fl..iitled7 *. c71.k'Ot

floW/Scu:ce Ratics Sumred Over All Fathways

Parent and Prcqerny Frlnc~pa: RAIlonucicde Cor.:ributions Indccated

rent Orcuc.: Branch DSR{j.:I (rres/yr)/Ip~i/g:

;2 (53 Frat;:on' t- e.o00r400 :.o .r...:..co.oo JE.Qr02.C 3.030E02- ;.OCt0!20 3DOEr .0005i ;2o-r02 1.O^OE45?

2?6 t-i36 :.Q030E05 9.7S7E-Z1 F.779E-0i f.762E-01 F;'u3E-Q1 9. 535E- C : 1 t.F.L-C1 .64°E-C1 4.432E-01

236 Th-232 2.COE-00 I.7A1E-12 9.20;E-12 i.256E-il 2.426G-12 5.730E-11 i.692E-i0 2.h9.E-09 l.l!SE-tC

236 FaO-2lO S.?2.E -i i 00 9.72fl-i .. .9E-i O 1.132E-C09 2.616E-06 7.6- E-01 -7.7292-Q7

236 Jb-22f 2.000E.00 l.lCE-'2 ?.049E-:2 9.395'-i2 4.9!9E-:: 2.207E-10 P.5602-:^ 2.7F5E-D9 1.370Q-07

236 tSFj) 9.'f E-O 9.775E-0: 9.162E-0. °.10?3-CI F.535E-01 F.5 22-1 7.64S9-01 4.432E-01

!3P V- 2i ;.OO&2--00 F.7'17E-02 F. .9£-01 P.762E-01, 9.70?E-01 9.535E-01 9.F722-C2 7.649E-01 4.672EE-O

!3e t'-234 I .OOOE400 4.37?E-fi 7.2P5E-QS .31QE-05 3.327E-C5 C.9572-0.5 2.7362-Q4 6.67 E-C4 1.322E-C3

38 Th-230 I.o00E-0O 2.236-DE; 2.2292-09 2.226E-0C 2.215r-0F 2.190E-09 2.1572-09 3.557E-06 5.091E-07

36 =a-226 1.C05£-00 5.874E-0S 5.62-06 5.F65E-0? 5.25E2-06 5.8072-08 7.93O0-0E e.205E-C7 i.532E-05

38 Ft-210 2.010E+0D 2.0Q2E-C7 3.092E-07 3.Cf42-07 3;:045-07 3.02?E-C7 3.2e9E-07 1.734E-06 3.513E-cs

38 zt6 F () 9.7i7E-01 9.7792-03 9.762--01 9.703E-G1 9.536E-OI F .575E-021.656E-tl 4.652E-0O

.sncl, Fraction 4s the cminlative factor for the cit ;rIncipal radIonu:llde CaughteC: M!B-,F ) - 00r1213RrF212 ... DRF(5).

DSP inclv.es contrrbutlonr from assoclated (hall-life S 0.5 yrl dau7hters.

Single Padionuclide S:il Guidelines GIIt) it pC!/;

Pastc "adiatlon Dose ti !t: - 2.5n0o020 wrer./yr

.4i 4.0092<0

e . 252E-Cl

*43 !.393S.O0

.0 3.765E,01

37 2.e2-7E D05

52 2.075E2C.

54 1.4272 I.0

55

5 I. 6662-02

4 1.54fE-52

9 2.494E*03

3 9.il0E-:2
38 I1.702E2.0

39 25t 332:E.

12 5.2354 F2

* 7.08f32..01

'i 6.7652 51

i 2.4282-< .

2.51F -01

* 2.5542.01

I.J1 2.'54 r-C2

I .t OOE-OQ1

4.Q9c7E-OQ

F. 66E-0O

5.529E-21

2.0 92402

2.7 622.00

2.2 iF72-03

1. 5452un3

2.0572.04

FP. 0702-02

'3.54 9-..2

2. F17E-QI]

2.50F5E-C.

9.22PE-Qi

I.7162-C'

;. 5:33-502

7.6112-tiX

9.0652-01

2.4?CE-CI

2.5 512.01

i2.557242D

3.0002-0 ̂

4.11;42-00

5.FtF9--OO

2.70552.0D

2. 4296E.03

2 . ?192-03

;. 6282.23

3.i24;E-tl

i .5}?E-t.

9.4 702-02

I1.744E-^;

3. 4922D.2

S. 6222-02

2.4:';2.01

2.53:E-O;

2.16:2-t02

-2.±C.1-t:1

: .000E.0D

4.113E400

9.1572.02:

6. 509E' QO'

7. 33.02x 0

4. C4FE4tI2

3.507E-3?

3. . IFI-03

3.7322.0f4

2..006E4

4.601E-02

2. 4 C.;03

1. . C4103

1 .k442'-0-

i .5S:52-2C1

1.4(02.00

2.4C4C2FE02

2.4;5E-OI

2. 17E-Di

. 57'E fii.

3.000.E01

4.SC4E-DQ

1.0562-.02

2.1 34E.01

2 .260PE-Q

2 .291F;-hIi

. 00 E-0C4

I.537E-04

6.163E-C5

2.324Et06

I .21DE- 12

1. .?3 92. 0D

1.532E-03

2. 962E- 03

1.3432.03

2.:t5E-DI

' . 5392Cl

I. 4932+02

6. 302E4 0O

2.4262.02

2.492Z401

2.2432.01

2.6222.01

^?.6?22E-O

1.000E202 .00CCE-02 1.000E-03

5.004E-CQ

3 .734E.02

6.390-.01

2. 64 9E.07

4. 058E-C2

3.932E.05

3.F3;E-OS

3.?.9252-: 4

9.5 94E 2

5.SC3E3 2

1.596E2.3

4.C42E-C0

3.3.32iE.0

3.7 922. 0

' . 5552t0I

1.ts5- Q2

1. 0342. 03

a2.570E-03

2. 6(72.01

2 .4292-01

2.7F6E-SI

2.7'662.0,

7' .399200

2.12 132.0

.1 66E- 3

1.2312

2632 .(?E-i

1.34iE-15

:2.9402.13t

I2 .7 .°9E-1:2

'.5942-.15

1.447E.D6

1.3:4-0*O

1.; PE-t2

2.53224.2

2.t7FE-CI

'4.454Ei;2

; .2199E-04

. 133E.05

*'.7016.13

*I.762.E-4

*2 . 63 92.14

*4.6532E-14

-2. 4092.15

9. 594CE-2
* 1.766E-CF

1 .2212.01

G.2512E-.

2 .6421Et,

1.F4 6E-02

*1..6962.2 0

C .0322.01

1 . 05524 02

*. .S32iE-O:0

pec-IflC a- vity irmit
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P.ESRAC. Versin 6.21 *.- L-rit - t.S yeer 9;/!1/2OD4 10:4; Eahq 42

aunr.ary RESK: Default F.rarete:-

> rile : rlc~ri:ook Su!isu:face ?-cdi!Sec Inv . cw:.RA,

Sumred Lrse/Source Fatics DSRti tl in Iner.yr3!(pZic)

AnI Single Radionuclide Soil Gui elines GlI t) in pCi/;

at tmin - time cf arimurn. single zaeionuclide scrl vu de!ine

and at tzr.x - :lrne of rn.ax:inum. total d~se - D.C0nt4CO yea:s

*-clide In~tia tI . m: L-S;IJ tm. C) GliI tri n) DSRjI1 tn:a>l Gllixtnar:

1±2 (pCl/g) Iyearr) Ip~iIQJ .p~i/g)

a-241 3.cOOZ*0O 0.000 D00 E.23E00 4C.Ofi9 o 6.13iE-3Q 4.0D9£-00

*14 2.00C£-00 C.OOOE.OO 2.932E-QI F.S25E-&.; 2.932;-CI F.525-Q01

i-243 l.0OOE-00 0.OOOE-00 4.635E+00 5.3M.3E.t' 4.t35E.00 5.F3E-CO

-60 I.0-0QC 0.00GE-QO 1.4 414E-ScG 3.16SE401 3.414E.C0 1.7t69-QI

-137 3.ooEDO O.GO^£-00 5.51r!( f 2.627£-0Q 5. .7E.CO .t2 £e00

-152 ;.ODOE-QO C.000E.00 1.2b£E-CV2 2.C75E-03 I.2M5E-02 2.C75--0

-254 I.OOOE.C' O.0OE4O0C :.752E-D2 1.427-D03 i.752r-02 .2.427E*02

-155 1.00E+DO C.00OEZDO 2.722E-03 9.5E-OC3 .2.722£-03 9.365E403

-55 2.0OCEZD0 0.0GODE00 3.S13E-02 6.92CE-02 3.623£-C2 6.92CE-02

3 I.OOOE-QG D.Goor-0o I.502E-PI !.666E-G2 1.50iE-01 2.666E-02

129 1.ooo.o0O O.OOOE-00 9.031E-El 2.766E-01 9.031t403 2.765E-0O

.94 I.OOOE-OO :.OOOE-03 2.04FE-0. 1.221E-C1 1.662t-C2 1.504E4C3

*59 I.000.00 G.CD00E-0 l.OC2E-Q- 2.494E-03 I.002E-02 2.494rE-03

*63 I.00OE-00 0.00E.OQ 2.744E-02 9.10E+02 2.744t-S2 9.IIOE-02

236 2.00OE-O C.COOE-0C0 .469E-OC 2.7C2r-01 2 .49EK00 ;.702E401

239 I.00CE-0C0 2.000+C' 1.7!52E400 1.427E-0i l.E31E-OC 2.533£-01

242 I.OQEO£-O 63.f t 0.1 l.f71E-C: 2.336L.C*2 4.526E-02 5.523rEC2

90 2.OOE+.00 0.0oL-co 3.530E-02 7.063E-01 3.53C£-01 7.053E-OI

K> t)OE-QO C.QOCE.CO 2.e52Z-Dl e.7!ExQ40 2.F52r-OI F.7f-SECI

J D.OOOE-OO C1.Pr.QD-0 I.0CE-OO 2.42PE-01 1.C30E-00 2.428E.D2

35 1.000£.00 47C.2 ± 0.9 2.F32E-GD t;.62FE-00 9.765£-C: 2.559E-01

36 3.00QE+O Q.COO£E-COD 9.*7£-C- 2.554E.-D; .7S7r-:1 2.554E-0I

30 ]A.0NE.Do D.OOOE.-O 9.767r-0: 2.5r4L-] 9.761E-C1 2.554EI01

_



RfSSRFA, Versacr 6.21 7½s LLrnlt - n.5 year

I Su tryS: RPSAS Ieat a rrameters

<s r Ie : rhrrotrrrI: Set-s~rface HcsiteclI rv:.Ri.

C3/I2/2004; I:40 FPge 4:

Nuclide Parent r PIiI

IV) (1)

*.-241

r-24l1

b-241

IP-237

'p-2 3

p-237

p-23,

-233

-233

-233

-233

Am-24 2 2.000-00

Pu-242 * . GOOE DO

Z20SE CJ)

Arn-241 2.ODOE CC

Pv:--242 2 . 00OE200

Pu-241 2.450Z-05

rIDOS E ( O

A-24 3 .0002EC00

Ou-241 I2.0102.00

Pu-242 2.4502-05

SDO$f2(5)

!-229 Ar-242 1.00O.-00

*-229 Fu-243 1. 002E.00

-225 Pu-2C! 2.450E-05

-229 003S' I

14 C-14 2. 0002.00

c20 9.9162-O2

-243 Cm-243 2.4002-03

'243 OSE0(j)

-239 C0v243 F.9Fi6t-Cl

-239 C'T-243 2.40o0-0-

-239 Pu-239 ;:.&O3D'0

239 -2O.EcjI

:ndivil&a1 Nucille Dc-se SLned Over Al rathways

Farent NIucl!de ;r.4 Branch F:actior. :nidcated

:rrern/y:

t- C.OOE200 Q .CDE0000 3.00DE-G50 I.00E-0. 3.00DE-&3 2.0002-02 3.0002.02 1.000-Q03

6.1133400 6.2027.00 6.0762.00 5.P51£-CC 5.7542-O0 4.996r-OQ 3.37EE-CG ;.6672-02

1.445E--2 2.377E-02 4.2082-02 6.949E-02 2.602E-0! 2.792E-V01 1.22.E-01 3.140E-02

6.2i£-CC6 6.22520 6.231E-00 6.0FlE.t0 5.9142-C; 5.176E200 3.5CIE-t: E.9t22-01

6.223E-D6 l.043E-^5 2.6F60-C5 4.727E-CS 1.275E-04 3.739E-&4 F.6572-04 2.942E-03

7.FS0?-VP 2.113E-0F 6.62CE-09 ;.E192-07 2.1fO-06 2.060E-0O 3.206E-05 6.66CE-D5

1.526E-IC 2.5022-i0 4.335E-20 9.5I0E-IO .1.32E-OS 2.i062-09 2.GP8E-09 2.8 SE-09

6.232E-06 2.0452-05 . F-7E-Q-5 4.E6E-DS 1.2971-04 2.P45E-04 2.0022-C3 i.009E-03

P.712E-12 2.092E-12 6.393E-2i 4.054E-IC 2.912E-09 2.6127E-QP 2.-.4E-01 4.539E-07

3.QESE-14 5.3tlE-14 12I85E-13 2.3222-!2 3.712E-11 6.3:P2-20 4.P33?-CF 1.564E-0D

2.727E-16 4.716E-26 1.469-S 6.1452E-15 4.666E-24 2.253E-13 5.234E-12 5.942-13

t.743E-12 2.096E-l2 6.42iE-:1 4.077£-2Q 2.9552-09 2.6iQE-OP 2.563E-01 4.675E-Q7

2.373"-11 2.3752-12 2.375£-:3 2.3542-11 2.4392-13 2.t:4E-li F.925E-12 5.912-09

2.666E-I3 2.9332E-!3 i.421E-23 4.622E-13 1.0332-3 5.3:1E-13 2.1452-22 1.903E-10

7.5362-;F F.E26E-F ;.;302E-17 1.863E-17 3.2362-17 6.120E-17 5.1492-16 1.094E-24

2.40DE-11 2.404E-21 2.412E-:1 2.442-123 2.5C9E-12 2.9C7£-;: 9.1992-21 6.102E-o0

2.932E-02 2.9122-01 2.11O0-01 2.7302-C1 2.366E-02 2.4422-01 1.;6:E-01 O.DCDE-00

4.6i4£-00 4. 511E00 4.2932-O. 3.609E-00 2.199E40C 3.6192-0: 2.761E-03 E.P3iE-II

2.1i2E-02 I.095E-02 1.G33£-C2 8.6632-03 5.269E-03 9.3332-04 6.642E-C6 2.34E-;13
4.635E-0Q 4.522E200 ;.3032-00 3.616E-00 2.204E.00 3. p92-01 2.767E-0 6.5 .2-22

7.9Q£-C5 2.2462E-04 2.124E-04 4.P70-04 2l.t 2E-C03 1.152-01 1.F495-03 2.064E-03

F.4062-1; 1.5_:E-:0 3.143£-iD 2.123£-09 4.1732-09 2.204E-t8 4.384c-00 5.2196E-0

:.6312.00 1.6.312E- D .6302-00 1.629Z- 0 1.424200C :.60 *-DD 1.632E-00 2.7522-00

i.6312E-Ot 1.622E200 .630OC-0 1.629E200 1.6252-00 2 .6302E.O 1.635E-00 2. *54E.00

3.051E-1 :89E-14 2.6F5E-:: 1.67FE-22 2.060E- 1 7.G.S£-I 2.S6£-:0 F.4392-10

9.2P99-6 .2IF.E-6 .7132 -2 4.504E-1t 3.0PS5-17 5.01-2f 4.;62E-I5 2.502E-24

1. '42-09 2.33E-09 4*.246E-0P 1.0892-OP 2.9f3E-0F 9.2272-08 2.5292-07 F.iE12-07

9.114E-02 F.706E-01 9.6EPE-01 9.630E-01 9.464E-02 P.FC2-D 7.5922-f! 5.6;4E-02

9.7142-D1 9.7DFE-01 P.6P9E-C0 9.630E-01 9.464E-02 F.9052-C1 7.5 2E-:1 5.6442-O1

2.F292-24 2.59PE-24 2.6262-14 4.534E-24 4.363E-13 .21fE-2-12 0.647E-21 5.646E-10

..426-1 7.1962-16 2.499E-16 4.613£-16 F.2042-;6 .. 352£-:f 1.42E-i5 2.227E-;4

9.27Q0-32 :.56 2-12 3645E-:2 2.212E-10 1.624E-55 2._242-0P i.0-I2E- 74.944E-0'

5.0522-0G 0.51E--03 I. 2-02 F5.96E-02 1.0232-02 1.F21E-C 5_.52FE-02 5.212E-01

5.0522-03 F.507E-C3 1. 382-G;2 1.PE-02 I.2.232-O 2. 212-Q; 5.Sir-Qi 5..122-0

35

35

35

25

35

Cr--24 3

CM-243

Pu-239

t'-225

r0OS2 (5

'.!976E-02

0 24 OE-0w

. . C00OE- DO

I . oDOE*OO

9. 96E-02

2.4D002E-0

1. 000E2.0

I .0002.20,

231 Cmn- 44

232 I Cm-243

23 3 PF _-29

!3 ' :-C - (E1 1

'27 Czr-243

27 Cn-243

27 r-239

/j'?3~
I9_-' ' 56

9. 976E-02

2. 4 002-03

1 . 000. to

I . D 00E- DrC.

3.521E-24 1.4572-24 3.147E-24 3.6202-24 3.073E-3 i.3012-22 2.207E-20 2.3132-09

2.9I20-!( 2.4C052-26 3.3462-26 6.273E-26 1.091E-25 2.2502E-15 2. 22-15 2.0922-24

1.56 2-22 9.2 6E-:2 :.2522-22 9.16 2-2 1.3592E-09 2.5.2__05 2.25.-01 2.i-2 Z-06

4.r026E- 4 .D°2L-C2 3.4'2-0 2.046E-r2 2.21*E-02 5.16nr-02 2. 3662-0 :.Th!rr

;.D0216E-O .C'22-3 3.4:4E-03 2.0462-0w2 .l1GE-0O 5.66-E0D2 :.3562.00 2.2f5Z-OC

43 2Crr-3 -T.C4E-orv 4.3622-05 7.2572--D 2.2162-04 2.923E-04 52767r-04 6.2092-w4 1.2302--4 1.LR83-0o



F -15FA., Version 6.;2 Th L!mit * 0.3 yea:
Sunary: RESFPJn Defauit Fa:ameter5

rile. : Flumbrook. Subsurface Mc'dified :m cvs:.FM.!

0312, 4/2004 20!:40 rage 42

oclloe Ft:ert ERFB i)

{PIl li)

Individual luclIde Dobe SLmned ov*r All ra:hwaj'z

Fa:eut Iucdide ene Bran:h Fractilr. IndJcateed

DOSE. . ; 1., 3.r0y:

t- 0.OOOE-Or 3.010E-00 I.OED .OODE-01 3.000r-Oil.CE7 l.0CQc[.!2 .OC

o-GO Co-6 1.cco01CO

s-l;7 Cs-l37 1.0001._00

a-152 Eu-152 7.2C0;E-01

J-152 Eu-I52 2.792E-02

:-152 _-0S0E5j

1-152 Eu-J52 2.7921-0l

-154 El-354 1.0DOZ100

-155 £u-i55 .1.OOE Cc

-55 Fe-'5 i.030D1OO

3 1!-3 1. 0OEDC0

129 1-229 i. 0D00.C0

.*9 si4-5s9 l.C-Qo1.

63 41-6 ! 2.00QCE400

238 Pu-23P 1.0IT-DO0

34 Pu-238 ;.0DOE-00
34 '2-234 1. GDGE-0O'

34 U-23; i . COor-oo

34 rDOSE t.t

230 Pv-23t 1.000E-00

230 V-234 I.0DOE0C0

330 U-23? ;.r&CE-0G

'30 ZD0SEIJ)

!26 Pu-23a 1OE.O- 00

'26 U- 2.3 4 :. 00014 00

*26 U-23 2'.020t-0t'

26 ZDWE0(i)

20 Fu-2.0 1F. 000_-00

10 Qa-24 I.000ELID

t i.or. 00

3.414E140 1.226-.00 5..28E-PI i3.42C-0 2.995E-C2 9.4302-0' 4.352E-29 C.OO.E-00

F.5i.E-00 .0521ECO F.2i31400 5.750E100 2.C9SE'00 6.160E-C. 2.595E-06 2.429E-21

6.6.2E-03 t.2-9r-03 7.421t-C3 5.1395-03 i.POGE-C3 4.5t3E-C! 2.34CE-09 3.!c E-23

3.3631-03 3.191E-03 2.t731E-G3 .990E-03 6.9721-04 2.7751-05 5.20PE-2G 3.219E-23

1.2051-02 i.243E-C2 2.029E-02 7.1291-03 2.497E-03 6.-56E-05 1.F65E-09 4.369E-23

4.2:4E-16 6.7391-16 1.1451-15 2.4321-15 4.313E-15 5.2_21-15 5.297E-IS 5.649E-35

1.752E-02 i.611E-02 3.39:E-02 7.933E-03 1;627E-03 6.360E-06 .F021-23 D.0OC1Q00

2.722£-03 2.366-03 1.78 E-C3 6.698E-04 4.0561-05 2.217E-O9 1.5201-21 O.0100

3.631E-02 2.7*iE-02 i.60C1-02 2.4131-03 1.076E-05 6.369E-24 C.oCOE-QD O.OCOE-tC

2.52IE-03 7.0451-C2 2.545E-02 7.637E-05 2.961E-21 0.000CE00 0.00E-0O 0.0001E00

9.031E-02 6.57:E-12 7.7161-02 5.341.01 1.667E-01 4.7151-02 2.2M6E-05 1.366E-21

1.662E-02 i.661E-02 1.659E-02 ,.652E-02 I.f32E-02 1.556E-C2 1.533E-02 2.C4FE1C0

1.002E-02 5.96-E-03 P.853E-03 9.466E-O- F.440E-03 5.651E-03 I2.53E-03 3.7S7E-05

,.74E-02 2.701E-02 2.640E-02 2.42I2-02 2.e6:1-02 7.52:1-02 5.6301-c0 7.67cE-O9

1.469E-0 l.5.4E57.03 .4:4E-D5 3.3551.0 I1.215E-00 6.5901-0: 2.397G-I2 6.020E-C4

4.232E-06 7.1211-0* 2.2-_E-05 3.2033-05 8.066E-05 1.945t-04 2.;41£-04 2.571E-04

!.0201.00 1.0291.00 ;.t.71-5C 2.0221-00 2.0031-00 9.4361-02 6.0401-6l 4.6501E-e2

4.37.-0-6 ?.21E-O !..1;OE-t 3.327E-C5 P.F57E-5C 2.711EE-4 6.F751-04 2.3221-03

2.0COE-tO i..029F-OC .027E-0 2.02;1E-00 2.O0E3Oo 9.441E-02 F.05CE-C2 4.665E-CI

5.763E-1 9.1t31-i2 2.626E-22 4.S53E-21 1.642E-:0 6.t761-10 2.C24E-08 1.326E-O

2.1291-6O 2.271--06 2.33E-06 1.7631-06 2.9561-06 6.99SE-06 4.4251-05 4.201E-04

2.23GE-CP 2.225E-06 2.2261-00 2.2251-09 2.2901-O6 2.:57E-06 3.5571-08 5.097E-07

1.511E-06 :.2351-Of 1.36CE-36 1.793E-06 2.97EE-06 7.020_-06 4.420E-05 4.i07E-04

3.971E-2 4.4iI-E-I 6.7961-12 4.606E-12 6.006-2-0 2.!75E-0, 3.623E-C7 4.76.31-06

.. 372E-07 2.5C4E-07 6.5 31E-C7 3. 62E-i6 i.795;-05 2.t_3-t)4 2. 6-, -03 .554E-t2

5.6741-00 5. 660E-? !.558E-09 5.i25E-0D 1.607E-Ct 7.9301-0f 6.2C5E-07 2.531E-05

3.96CE-07 3.090E-07 7.0991-07 3.922E-06 2.802E-05 2.654E-04 1.967E-D3 1.5561-02

2.0581-33 2.6F31-2 2.3991E-ll 4.294E-12 6.5691-20 G . 76-0e 9.728E-07 2.3261-05
4.0t7C-07 4.14CE-.0 4. 7- E .F62E-r66 2.74c7-05 5.4?6E-&4 5.541E-03 *.fi60E-t2

:0~;r-t~ 3..4-o- 3.067 -07 3.(CO1-t,7 *. 6-.7 2.7341-06.E- 231-2.

7.Q9FE-07 7.234E-1- i.0.,:- 7 .r(6F-06 2.77iE--5 5.4001-04 5.3571-03 3.664E-02



RESRADC version 6.21 T? Limit - C.5 year

Zu!r.a:y : RESRAD Default Parameters

Fiae : iumDrOl: Sut;s:;fa;e Mc'difed r. cv.-:.WC

r: ZA/20oy4 iO:4:O Pae 4:?

d.. .. '

Nuc;ide Parert BRFi)

!31 (i)

Individual Niclide '2.Se SL-Me_ Over All Pathways

Parent NtHcl de arI ?rantf PraXtlor. hncate-

flO$L(:,tJ, mrem/yr

t- O.OOOE-tC i.3C'O-3 :;.ofr.Oc 1.OOE3-CI 3.00EL01 2.OCOtE-C 3.0OO.C2 1.OODE.C3

ti-241 Pu-241 1.OOQE-OO 3.C81E-02 2.936E-C2 I.&SCE-:2 1.932E-02 7.246Z-03 2.474E-04 I.666E-Oe 4.242£-23

'1. 241

'u-242

;r-90

c-59

-_36

,-232

u-22F

i-22E

Pu-241 2.450E-05

rMOSE I P

Sr-SO 2.OOO.EOO

TC-99 1.OOOE-DD

C-2i6 2.00CE-OO

U-236 1.OOCEtOO

U-236 1.00tE00

U-236 2.000E-OO

7.549E-07 7.15;_-^7 E.532F-t7 4.tEbOE-D7 l/.75E-C7 t.D6tl-0° 4.C9IE-13

3.C0P1-G2 2.5;6E-COi 2.66-E-Q2 ;.502E-02 2.26L-C3 .474E-O4 i.6t6E-O-

?.530E-C2 3.262E.CI .P-'E-t: 2.70'4L1 3.96-£.t. 2.4;7E-02 i.l65t-OB

2.52E--l 2.7545E-C1 2.5i8E-D1 2.035E-C: I.C35E-O: F.72(6-03 i.727E-05

F.7f7E-^i F.7791-Cl 9.762F-GI E.70C3E-O 9.53SE-G; E.972E-Cl 7.649E-Oi

6.7P:E-12 9.201tE-l2 fEr-2 l 2.42tE-1; 5.730E-l1 1.65i!-10 I.1e92-09

9.727E-i2 2.E202-IC 7.5'5E-10 4.232E-09 2.F16E-06 7.CO6E-Ct 2.175E-O7

3.203E-12 3.049.-12 F.3?7_- 4.959E-12 2.202E-IC P.560E-10 2.765E-O9

1.0371-27

4.242E-23

0. 0O00E00

2.032E-15

4.432r-02

:.119E-OB

7.729E-07

1.370r-D7

23t *-238 I .OODEOO .7 9 .77 ! 62-C: S.703E-Cl 9. 05E-C! S.972r 3 '7.649E-C2 4.672E-02

TMll is the branch fraction Of the p.:ert dt.lice.

I5



PRrtrD. Vesin 6-21 r-. :2rdt - 0.5 year

Sunmnry : FzSRu.D°. r- l Fear-tete:!

Eile : rPiumt:oc.;: suJt ura.er Fh-V;lfled iJ' Cv::;F.M

1 0:4 1. r&cf. 4 4

. ...

:ucli,.e Parent 3r-NI)

1-2,4 kv-:42 1.0cOEr*OD

v-241 F,:-241 . DOOE-OC

7.-242 :_SIj):

w-237

)- 237

s 237

-237

233

233

233

2 33

hAr. -24

Fu-241

P--241

,rs 1j)

.Fo--2;1

Pu-2',4

ru-Niz

Zs (5)

I. . OCOZsOn

I . GQOE-DO

2. 45DE-05

I . OCPEX OD

I . DOOE-0O

2. t50E-OS5

1. DOOZ-00

I . OOOE-QC

2. 45CE-0S

I . C;OIIZ Cfi

5. 976E-O-i

2. 400£:-Q3

Wccr~} l~c!d S ec! Zvcene:;rat:->m

Parer.: IRUC Jce anJ Branc.h rfaO J.r rjdieatej

t- Q. OOQ--CG 1.00.7E*0 2.305E-OO I.ODD--Qi 3,^Qrt4Q .CC- -.GCOE-C2 3.00CE-I.?

1.onct-co P.PKIE-M.: P.W4E-Ml cr.ODOE-Ol F.412E-Oi §. *-,E- C3 .4 1eE-CI 1.325E-CI

O. ODCE- D 1.564E-C3 4. 46 £--CV31.256E-:2 2.C449E -02 2. EO.: -G2 leI -. 4.tQ9E-C3

].PCC OGF.DE-O;'~ ~5-C:~ 9 F4 -01 P F.526E-OI Ff 6-C .453E-01 :. 6i7E-GI 1.37E

C. GODE-003C.2 355E-C7 P.67IE-07 3.195E-D6 5.3i .E-^t 2.A27£-C5 6.48EE-05 E .FtE-O!

C.OCCE-00 i.554E-IG 2.223E-05 21.2t4E-Otf i.47SE-C7 7.625E-C71 2.060E:-C6 2.953t-G6

C.OPOE40C '7.744E-12 2.2;;E-:1 t-..nE 1.242E-30 l.S;;E--lD i.;46E-10 6.253E-31;

0.000E400 3.237£-C-7 9.70CE0 -;i .21?E-06 9.475£-06 2. 3E-C! 6.094E-Os 9.142E-05

C.00CE-00 7.067£-li f,.3_!3E-!2 t..F33E-1 1 59E-C5.73C£-Q9 3.412E-08 5.563£-3;-

Q. O OOE-G 3.C 5-I 9.":5E-25 --. 311E-134 7.014E-12 1.313E-1G 1.026Z-3>9 3 .2n-09

0.ODOE+V0 2.7CSE-:.7 142£-lt. :.64-1 S.95- 4.76;£-1 4 1.116E-13 21.3fE-i3

0.000C-+00 *.071 E-1 6.343E-12 6.9f.6E_-!I 6.049T--10 5.t61E-0 J 3.515E-r.e 1.G 9E-07

O.OQOE-OO 2.22 6£-17 5.99tE-IE 2.,93E-;:4 5 .) 733E_-I r itFrPE-l: I.5EI 1.234E-CfC

0.C00£0E+0 V.41Z-212 *7.QOEE-IS c.t34E-1 1S.j40E-IS 3.7C 6E-13 l.CSOE-Il 1.6':£-1G

C.ODOsOO, 5.35:{-22 1 .4:E-20 4 .t'G7£-39 I.GlFE-17 2.005E-16 .1.7?SZ-25 5.6rOE-;S

0.000£+C0 2.227E-17o 5.997Z-26 2.202E-14 5.787£-1} I . r;6E-1: I3. E6S-1 C 5.381-09

I.O0i^E*CO 5. S29£E-GDI F.72f£E-G P. 310E-G1 8.06 £-01 4.?-2£-03 !.37_-01-O 0.00E-oo

5.976C-O; P.32-0;o 9.2ElE-Ci -. 76E--1 4.43-O E.3tF-02 ~.E9CE-041.2EI
2. 4CC^F-0.; Z2.34:E-v3 2.22.£-G3 :.S73£-C5 1.141E-C_ 2.;_0:47EC 4.144EC-14

l .ODOE-O^ .755E-OI F.-6 E -O! 7.',0 E-GI 4.75SE-02 8.3 9E-C2 51.90C4EZ-504;.727E-il

-229 Am-2Cl

-229 PaJ-241

-229 Pu-242

*229 ZS IJ }:

4 C- 4

2<3 On-243

24; V5 !I:

239 C- ,243

239 Cro-243

239 Pu-2.§9

15 Ci-2e3

15 Cn-243

'5 PY-23§

5 t'-23!

31 tm-243

31 tn-24?

3] Fv- 2 *-S

i7 Cn-243

7 o-24-

7 h:-2;9R

IS. 9?6E-C1

;2.4^0E-G;,

I .OnOE-OC

C. 59'E-ol

2. CCOE-O:'

; . OCOOE0OO

2 . C-00O_*CO

9. 976E-Ol

2. 400D-C.,

. OOO0tt t'

I . QO;'E- QO

P.976E-C;

2. 4NE-01

;.CCUO-t'Do

I1. QOE-,

O.DOCE-OC 2.C3FE-C t.36 2. 54;3E-D0 f.00E-C4 2.^52E-0~ .1-EC :.G:IE-C}

0.000c£o0C ;.210£-17 .624E-11 :.90 £-;0 2.;0iE-09 ;.176E-;-L 2.45tt-Q6 2.!.21£-G.'

;OO-O9.F59£-G: P.9FefE-Cl 9.rE0 .5Ec ~5-0 .582t-WCl .673E-C;

:.OOC£-QO P.9 5E- F. F 9t-.96SE£-CI S.56KI£-;:C 6--.2. .9-0 ~8£Q

5.CQOE-00, I.4C:E-24 1.4E: 1.350E-:2 5.960E-12 6..,1E-li ,.!.6E-10 (.F¢.r£-!

i.P.03,1.0^0 1.056E-2; 2.PM5i-10 F.7^4E-;S 21.232£-3- J.Ff;E-:r 4.0?SE-35 l.SfEt£-14

0.11OCE400 5 4-0.. 90-F9.,7F E-09 2. 910EQ:935- i4E07,1 6.Qf9qE-C7

I.Q £-3C' 1 S.9~ El-3 !.S 4E-tl 5.F;3E-OI F.-42E-C: 5.2:6_-31^.03-0 4.1$;£-C1

2.030DE-0 F. 9FIE-01 5.9174£-01 9.P!3E--Dl 5.'42E-O: .P.10-Cl .7.C -E-D :- .151E-OI

C,.OQEDC!*D S.F4fE-2.- ,.t36E-:f S. 2fO-!7 2.1?9E-15 5 E1 .%£-: .2£3

O.0 D0£-DOD 5.S:E 4.462E-25 .2:-33.642£-2!2.6EI .r-l67f£;

O.Q D.£E-00 3 .04GE-1 4 F.-3-4 I.G26E-:2 f .F5E-:2 f '.-1E.CQFE-10 2.'?RE-09D

C.QDCOE-3C 2.1 3 E-Sbf.2C- 2.Q06f£-04 5.92FE-04 1.6:E 3 :.2WP-03 2.S9 --- C,.

v.oO~rE oo 2.;1E0 6.3o;r-o01 2. ofitE-, 5.P29E-t4 1.69;z--C- .. F-:.5£0

Iv.0.E-OD£ n 7.f31:E-22 6.f.8E-.O 6.F:4£-;8 4.297E--6 2.3,6G_-i4 i.7;9E-13 ;.36eE-12

C.D0OGE-'C 3. 142E:-29 F. I ?.-27 2. : 4 S-2 !.P3FE-.2 2.097.z-;t 4.¢er-lIF5.1E7

Cro*Q .C PE -: . I. 68f;£-3X ~... "*E-3C 2.17 _E-12 4.046c-3: .FE2 2.26r-OC,

I).ot -on,! -. 3.E: .F1 ,.9l-f£-f 1.9S ::E-; i"-< -n i.4 - L 2.3C-O

C.'.OODE4 %C. 3 Z I E:-rl fj' rE.6 406rE-.t i.592E-;4 I 2BEC :.4 71E-e3~ 2.234E-t 3

2 C-2c3 2A4iGE-03 O.OOCEi-tG 2.226E-1'642E,7:9:EQ 4.OPi.-Of c.55GE-C16 9QC-71.455E-C%9



RESRA. Vers~cr 6.2 7½ Ljniit C.5 year N3316/2004 10:40 Face 45

Surnar : R2SrAD De'au!t Farnneters

QI rle : Plumb:rc'k Subsu:fa.e I4nifhej LT. cv:.FA

l.ndividUal NuClide Sel Concen:ratior,

a.~rent t-:lCe and EPranet. rracti Indic2aed

Juclide Farent EF;ri) SI.t). pot/;

Cit gi- t- 0.0D0E-0 0 .0002.00 3.0002.00 1.0D00.01 3.000E.02 1.0O02-02 3.00D0 C2 1.0C00.03

o-60 Cc-60 3 . 02C0£0o

s-237 C,-237 1.ODE4000

a-152 £c-152 7.20Dr-OI

:-252 Eu-152 2. 7922-01

1-252 ISIjI:

1-152 Eu-fl2 2.7922-0l

-154 2u-154 3.00O0-00

-155 Eu-155 1.0COEO

-55 Fe-55 .t;CO{DC,

3 t-3 1.002.00C

129 1-129 1.0CCO2.00

K.... t: .-94 3.0502400

59 ';I-59 l.0.O32G0

63 Si-63 V.OGE0200

230 PC-231 2.00CE0Qo

34 FP:-23e 1.0302-00

34 V
1-214 1.0001 00

4 V-235 2.0002C.0O

34 ZSl5):

, !3G Fu-23t 2 .0D0E200

!30 0-234 .DOPE-DC,

!30 t'-23c 2 .D0E0200

!30 S~i

26 PL-
2

36 1.002E.00

26 U-234 1.0020CO

26 2-235 I.00CE000

26 %S!jI:

1C Pu-2; 1.2 .1E-CC

10 2 .234 I .000DE20

1. '.r . 0

ID C "j jl:

3.0002.Ot. f.675E-0l 6.5272-Cl 2.4122-CO1i.404t-02 6.6762-0|7 2.952 -39 0.QO002t0(

2.0302.20 9.5t02-01 0.5972-01 e.0412-01 2.204E-01 6.471E-0. 2.71D0-07 1.2PEE-22

7.2C.E-01 f.F40E-0Q1 6.l52E-0z 4.266E-01 1.494C-D2 3.7572-03 1.054E-07 l.l67£-23

2.792E-02 2.649E-01 2.3;5E-Q2l 2.52E-01 5.7S7E-02 1.4712-C3 4.0032-OP 4.599E-2C

2.CODE-00 5.4P?2-0l f.544E-Q; 5.91':E-01 2.073E-0Q 5.26'E-03 1.4622-07 1.647E-23.

0.000O200 1.746E-25 4.972E-15 1.3932-24 2.6962-14 3.336E-14 3.20CE-14 2.7432-14

1.OorE-C0 9.23BE-01 7.SY5:-01 4.528E-01 F.264E-02 3.624E-D4 4.75FE-11 3.906E-35

l.0D0C0CC 8.692E-01 f.5662-01 2.4632-01 3.490E-C2 t.344E-07 5.4012E-9 0.D02400

2.0002-EO 7.62 1-D2 4.4402-021 6.67FE-02 2.579E-04 1.763E-:2 5.4762-36 0.00DE-00

2.00O0-0C 4.6.3E-02 1.027E-01 5.077E-04 1.309E-Q0 1.13E2-33 C.0DCE-00 D.DoDE-OO

1.CO0E400 9.42?E-02 0.5412-t1 5.912E-01 2.067E-01 5.2159-;3 3.422E-07 .499E-23?

,.OC0E200 5.9F4E-C1 9.FF2E-C: 9.94,?E-01 9.021E-01.416E-C: 6.3422-01 5.4792-0:

l.V000200 9.943E-0Q °.F30E-01 9.443E-01 E.420E-01 5.637E-G1 1.792E-01 3.2422-03

- .0GC02-0 P .FZI -01 9.6;292-0; F.786E-0; 6.7P22-Cl 2.7412-01 2.r`54-C2 2.3942E-0

2 .00024-00 .S2 E-O: 9.7622-01 9.2302-01 7.663E-02 4C.072E-0 9.0352-C2 .3092-04

0.0002-00 2.t22E-06 F.3°2E-06 2.712E-05 .452E-05 3.F57E--4 2.697E-04 1.65I2-04
D.O8E-0 0 P.99:E-01 °..74E-O1 4.9233-01 5.742E-01 9.1f4-01 '.6872-D1 4.1792-D1

0.p!fl7t-00 2.F322-0f 0.4232-06 2.I10E-05 f.292E-C5 2. 59E-04 6. 49E-04 2.;862-03

i.072-COt F.F :E-02 F.974E-01 F.F:4E-01 F.743E-0 9.1t9E-5 7.-02E-Q 4.192E-Q:

-. ODE0-0 1.272E-11 . :48--1. 3.2392-0S 2.052E-CE 9.6332-08 5.3682E-7 2.9272-06

Q.QD.0E-OC .599E-C6 2.697E-05 F.9622-05 2.6652-04 .615E-2-4 2.3722-03 5.964E-O3

C.0002- 00 1.275E-:] 1.246E-10 1.269f-09 .1.2eE-00 2.204E-07 9.654C-07 7.263E-06

0.0T2E- 00 F.9FET-06 2. 697E-:) 0.961E-05 2.665E-04 0.C:7E-04 2.373E-03 5.9732-03

.00E.0 16 _7E-; 1 4.F31£ -4 .72-12 4.522-22 :.79 E-D 2.22FE-00 1.924E-Q?

t.C0OE-OG 0. 1.C4i-r0 1.-4rE-QF 1.924E-07 1.672E-06 1 :3E-0S 1.2042-04 6.306E-04

G.G00DE0D i.42ic -15 4.957E-14 2.6212-22 4.)992E-:1 :.636E-G9 3.506C-00 6.201E-07

0.0OE200 .9472-.9 3.7cPE-OS :.924E-07 1.6072-0t 1.7132-05 1.2052E-4 t.31CE-04

0.0000E0C 1.41SF-:2 1.!29E-15 1.3122-13 8.9S62- 6.50:E-;0 1.0522-09 1.7452-C7

0. CDE-C. 2.GG2E-31 5.:07E-1Q .F6_-0S 4.2042-07 9.C212-06 F.5622-05 5.7t32-04

C. 0(06-0I :.4ilE-17 N.231-2S .33- 2 3 F.3!5E-:2 7.5 F -IC 2. i2E-OF 5.5032-C'

0.022E+00 2.tC2-11 5. I C7 -:C 2.?462-CO 4.2042-C7 .412E-06 F.5FtE-: 5.77DE-04



-

'ESFAD, ve:sion 6.i23 T;- Lim't * r.s yea: o :6 .3;3:4c Fage c6

iu,.rary: FESRAI Default Parameiers

'ile :rlumrbrook Sc-tsurface mcdjliec :n-;:F.

23ndivldvai R'eclide SoI3 Concenrsation

{>/- * Farent Nucilde and :Ezech Frrct:05 lnC cated

uelicle Parent BArsM Slj tl, p:l/g

ll : t- 0.OOE-O-O 3.eoDCE-eQ 3.000! 400 3.OOCE-01 3.D0rE-QI l.OOOE+C2 3.0DoE-02 1.QDEt

-'241 Pu-241 2.CDOE-CO ~c£o s. 00!E#DD F.65 .-Cl 6 .- 2.352E-03 E.027E-03 5.2173C-0 l!E1

3-2cl Pe-241 2.450nE-C5 2.45DE-C5 i.235-E-Q5 2.120E-05 ;.5:2r-Q5 5.762t-06 2.9VIC-07, 1.267r.- 1272-2

j-243 s2: .00PE-CQ 9.529E-C1 f.(52E-Q3 6.1-M72£D 2.3452E-Ci F. C26_-03, 5. 74173-G 1.3E2

--90 Sr-90 2.000DQE3*OO 4C q~or.c .297JE-OI ;.G3UE-0 4.e26E-02 1.12;E-C1 6.t46£-0C 37.2osE-le 2.26:4E-32

*-99 TC-99 I.OGGE-20 :.000C.00 9.66EE-CS P.C36E-41 '7.232Z-fil 3.62P-0 3.405E-02 3.E949r-D 2.Q9E1

236 Un-236 1.OOOE-00 3.OVOE-CD 9.991E-02 E9:-l.13E~-0l 9.742E-01 9.267E-01 7.7Q03E-Q1 4. i9DE-O

-232 V-236 2.00DE-OD D.CDOE-DD 4.933E-33 3..CSFE-ID 4.9121:-,C 1.AM1-09 4.724E-G9 1.302E-D? .>5-

-229 Ul-236 2.000E.00 G.OODr-QQ 2.FSCE-12 2.373E-31 2.rM 6£-lo I.C55E-09 4.262E-0-9 1.244E-OP ;.2C3--o:;

-22e u-236 2.OQOE*O0 O'.00CE400 2.1F7E-23 fAe61E-.,. 1.267E-20 9.2F9E-10 4.33SE-09 i.234£-0. IgE-

?3S t-23F 2.DOOE-OD I.DOOE-OD 9.95I.E-01 9974E-C! 9.91'E-Q1 9.742E-01 9.767E-01 7).70;E-Cs 4.151E-OI

Nil is the branch fraction of he paren: nuclide.

U 'WE execution tire - 42.PS seconds
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.Q72E-tC4 0.OCC3
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2.43fE-04 0.000I
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4.240E-04 b.002
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E.17£-Q0i C.4055
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4.264E-0C 0.0212
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:uaay R~. C'ctavlt ra:aw'eter! rFe: Surc~ Lrface ~SeI2 ~P

rectbl D'ose Contributions 7-XSE11.p~t) for :ndjvi-dua2 Racicnuc.!Ides 0)' arnd Pathwuays (pi

As rez-.yr aad Fzantior.P.' Tch.a1 Dose At D.M00.00 year!

W~ater lindependent Pathways (2nhalation e1xclce do:

CGround

ic2!de fm:en./y: fract.

14 I . 350-0-CC 0.0000

-6C 2.23CE-00 C.3747

,~37 5.392z-0, D. 0904

-2.52 1. 0490.0 P. 27 62

-2 54 2. 1250.00 0. 2 F13

- S5! C.0300.0E4' -. 0000

-55 O.COOO.O-DC 0.0000D

.63 0. O000E 0 V. COCO

.90 3.612E-03 0.0006

-99 2.0Don-ODs 0l.000

.l 4.93SE.00 0.6?24

, n.b:alaon

rmrem/y: 2ract.

4.4e9r-07 Q.0000

3.2393-07 O.0000

4.120E-0O 0.000O

3.2°3E-07 C.D0QD

c.20SE-07 0.P020

; . e2 0E-0 ..C3DO

'.F3P-C9 0.3000

9.141E-09 0.00D

1.6.4E-06 0.0000

9.964E-09 O.OOOD

3.4S2E-06 0.0000

Radon Fa'

mre.-./yz fract . mrern/yr tract.

0. 0.Q .O300

C.00DE-00 0.0000

0.00DE4DOOG.OODC
0.0000.E400 0.0010C

0.COOE4D0 C.Q0OQD
0.0000.00 MOO0D

0.000E-00 0.0000

C.000E.00 O.OCOO

0.0CCE02. C.0000

C.0000.00 0.0000

3.234E-01 MOD00

3.1310-02 0.0052

3.0430-02 0.00511

2.439E-C04 G.0000

P.293E-06 C-.00100

4.24C0-04 0.C001

(.644E-03. 0.3226

E.929Z-012 0.01.50

E.175E-C! 0.13'74

4.264E-t; 0.00'72

I.01-0-4 01.0001

2.7i0-r-U C. DODD

2.9/EE-05 V. DODD

t.: er-05 0.0000

5.54:,E-02 o,.0093

4. D2-0 .0000

2.; 670-01C C.. 0Tro

Milt

mrem/yr fract.

5.6350E-04 0.030

4.303E-03 O.CC07

2.S42E-02 O.ONS

7.51PE-C6 0.0000

3.093t-05 O.OOGO

5.461E-06 0.ONOG

3.026t-D4 D.OD'2

t.2FCE-04 0.00G1

4.575t-02 C.0.17

2.0720-03 0.0003

F.226E-02 C.022t

Soil

r,:rel!y: :rbex..

1.3CS'-0E O.CQOD

3.534E-06 0.000D

6.913t-06 0.5CO0

E.S51E-07 0.0000

1.2+7E-06 0.0000

7.505E-CE O.COOt'

2.SQE-Of D.DOOC

7.6670-0C G.oooo

2.C^7E-05 0.0Q00

2.6010-07 0.D000

3.10.E-05 0.0C00

T0otal Dose Contribution~s TD0OO(Ip~t1 fo: Individual Ra-.1ioruC~I~ds ll) an~d Pathways 1p1

As r.:em/y: and Fractior. of To-a2 Dose M t - 0.000t-00 years

1izle r.:-er./yr fract.

I2 00.00.2st 0.0.000

U0 .00E.C0 0(..000

... ~7 .Z0000- C0.0000

C2 C.0000D .0 C..0000t

C4 0.0000-4 N).0OD0

*0 C..ooooE- ..o V.O000

2 0.0000.D . VC 0.00C

C 0000-000.0000

water Dependent rathways

mrer.L/yr fzact.

D.OO00-00 C.10000

P.0000.00 0.CDZ!0

D.NME-N0 0.00000

0.0,000'00 0.0000

C. 0O0t -80 0.0000

0W.000S.00 0.0000

0.0000.00 0.0000

Rado~n Plarat Meqat '.I

c.OCOErco400 C .N

0.000E.00 C-0000

0.000Z.00 V .0000

0.0000i-00 0. DOM

D.0 D.0 .00

Dr.000D C, 0.0000

mreL/yr fract .

0.003E.05 0.0053

0.000E0.00 C.OvP

D.CECaCE.Q C. D-.0;!
C.00CE-OD C.0!3Q

c0.006E~vo c.00c.3
0.000S.00 C.000'0'

O.E00 e00. 0.o0

C. _DE C D -00.0 0 0.C 0.0000

0.0OE000.0 C.0000

:.e/r frct. vere./y.- fract.

E.000Or0 V. 00.0

0. 00i0o- 0 r. 0*000

r-MOL, :. 00 .10000

C.50.0E-O G.00C0

C.C0000.00 0.030

C.0005.O0 0.OQG3

v. eor_^OO.OPPOm
E0.00CM-ev 0. tM03D

0.0OOQO 0.0M3I
O.GOvOQE:CC C.CQ00
0.0000.00 0.0000

C.000C.00 0.00.,0

0.0000.00 0.0000

0.0000.00 O.QCCOI

X.l2 rathways.

clren~yr fract.

2.2;2E.0 0.02

2.001:Evc0 V.2763

4.'720-04 !.P001

I.3.214-03 E 0.0002o-

of all water ir.-epender.: ar4 dpendent paha;f



RESRAD. Vera Jerk £c2. 2 Lirr.-I - P. !?~.~N l:,P FV;ge 32

Suray 1rREMD :.e~au2: raraetsr c:Ts :t .fe scSi Ar nm0..F).)

c~at&! Dose Ccnt::JL~in,,s TDcCEEU.p.- !or Ind~vlcius: F~&:cnuclides 11) a.nd Pathwavs (p)

As P.s'rer!y &:,e oft~: c 7ota1 L'cse At t * 0.00DE-0.0 years

Wa-:e: Pa~r.e: thways 11r~halation excludes radon)

G.-ovrtd T2hltl,7ad3,r: plart Meat M; SoilI

:iadio-

iucljde mremn/yr fract. wrrem/y;r f:act. mzen.!yr !xazt. frre, frtact. ,n:e.mly: Iract. mzern/yr fmbet. mn:efr.y: f:azt.

U-0 2.6270.00 0.3650

:5-237 6.316E-02 C.0?26

1u-2!2 .232E400 C.1906

U-354 1.311C0c0 .2

e-55 0.000E.00 0..0000

1-59 D.0000400 0.0000O

i-63 0. D0004 0 0.0000O

r-90 4.5040-el 0.00:2

:-99 2.30SE-05 C.0000

i2 5.6o'E+CD M!"O2

3.2PP-01 0.000CC

5.02?C-E-0oor.

4.9!45E-06 0.0000-

1.04 0-0 0.0000

3. 651 P0 C.. DOI

.oo .to :.coo:,

C-. Oo.E~-: DO.050D0

C,. C00II.0C '. 00001

C. V0D0.B00 0. C000

0.0N.E.00 C.o:,or,

D. 0000- t 0I.D0000

3.3212E-02 0.0046

3.0430z-b02 0.02045

2. 43PE-.04 0.0000
3.!.4PE-04 0.0002

.54 S-0 4 'O.0DODD

4.240I0-04 0.0001

C.644Z010 0.0914

P.92SE-02 C.01132

S.371E-02 0.2:59

2.-30E-03 0. 0002

3.600-C2 O.0C23

4.264r-C2 C.0D062

3.292E-D4 C.0000

4.767E0-4 0.0002

2.1790-04 0.000C

I2.976E-05 D.OOOC

0.14?E-05 0.0000

5.5430-02 O.00V1l

4.E22C-05 0.0000

229-20.0272

6.263E-04 V. O702

4 .30%E-03 0.0706

2. F42r-0,2 P.0or, 2

1.5iFE-06 G. MD.

2 .0930-05 r-.Ollro

9#.4020-C6 fl. C..

3.026r0-04 0.0010

E.12EAE0-0 0.0901

4.575E-0? 0.0067

2.072E-03 C).0O7,3

S9.232S-02 C. 0222

2.024E-06 0.0000

5.30!E-06 0.0000

3.037S-05 0.0olo

1.32SE-06 0.0000

:.9310-Oc O.C000

3.2260-C7 C.CO00

4.213E-08 0.0000

1.2530-0' 0. MOO

3.0100-05 C.o000

2.401E-07 C.0000

4.!-5ft-05 O.E0oo0

Total Dose Ccn:zitbut±on tMIS0(±4.t.2 for IndIvldual radicriuclides Ii) and Pathways (p1

As vsrem/yz anI Fractltr cf Tctal Do~se At t - 0.000E0.00 years

Q!c-

Water :'epende:st Fathways

eater rish Plant Meat Mi., All I'atthway~l

cmzemly7 !ract. mtrend.yr Tract. mrem/yz fractt.cl~ce mremhlyr tract. mrImyr !ra:t.

14 0.00oOE-O 0.0000

-60 0.OODE0-D C.00O

.13' O.OOCE0OO C.0000

-1 C .C000E-00 0.0000
*154 ,.00 0E 0OD V.0O0

.55 0.0000E.0 D.0MIN
.596 .0.000or-DA V. Dot.

63 D.0C00E0 C.C0000

9C O.0D0E.00 0.0O00

9g O.OC0E-O t.0000

al O.OOE-Z;^ 0.0000

0.000,1 . r0 P. P00-0

0. CC M.0 V. C.3N

C. MOE. DC, 0.UC

oioar- DO Zoooo

0 ''C .0 T I C'V

lrtzm!yr f ract.

0'.EVE N!r VT-.(

0 . O f' E 0,C ' C ,. 0 2 0 '

00000.~C-0 0. c0t:

C V Zi. -o Z! 0C

mnSeml/yr !fact.

0.0000.D0 0.0000

C.OOZE- 00 0.E)00OD

C.C.VE40.0 0.0000

otoo- 0 c..0000

t.OOOZ-00 0.0000

0.0000-00 C.0000

C.'0. OWr C0, 0. 0000

0.00o0-n0 0.0000C

OC'. O.-00 C.D0CO

0 .0330, -C-C 0.- 0 C0

0.20000-C0 0.03000

0.000S.00 0.0000

N O00 00 0 000

D.GO000C0n 0.0000

C. 0O0E.C0 0. P000

0 .CO0Z-VC 0.0000D

C.0000.00C 0 .D0.00

O. 030O0-0 0.0000C

0.0D000.E00 0.0000

0.00.* .0000

0.00CE0.0 O.0002

0.00.00OPe 0.C000

C.CO~cE-D 0. CDC0

0 00= 07-0 C 0. '.-C

0. 00. 00GE C 0.0 0 0

C.000F.Coo r. .C 0~ C

C ., 0. 00I- ~ n 0. 0000

0.0000-00 0 .CIC70.

0. 0000.0OS 0. 0 000:

0.0000-,00 P.Dooeo

0.00C 0.0: n 0 .P N,

0.4650E-0:' O. MCI5

D'. 3 2 - 0. C 42

2.2330-.00 C. M o0

4.F*E2-D4 C. 0001

i .33 0- 1 .00C2

9.440-0 O.M034

rn cf all w ter inr.;per,:ent &r,d Tjereicv;. ph:.k



FE~rS1IL. Verslcr. C.: T ~'~ .5 year c~0I04 :?:21 raice !2

Total D~,e Cc,:.trjhi~tir.s TXSECLW~.t) fez Xind~vjdual Fadionuc:ioes ilf) a!,d Patbways (p;
;a mrenm!yr and rajo.of Tots; v~ At t- 0.00C'!400 yea:$

Water 2rndepe:.dent rathways c ~~~ex 2u.es :a.-n'

Grcond 3 nha I t i v,

'ucllde mr~ez.iyr iract. in:em31y: 1:act.

-04 2E~0-Ct C.000'0 046-( 0.00

6-e 2.961E-0 .~5.06 -3.30L0 0.OC

s-331 7.I04Z-21 C.0940 5-6L-OF MN00s

j-252 2.36FE03 0.2036 3.55CE-Cl MOOD0

i-254 0.7EC ..2454 453.3r-07 C0.0OCC

!-55 O.0000.00 M0.000 MON- .00

.-59 0.0oor-00 0.0000 4.245r-054 C..'cco

.-63 0.0D000.0( C.0000 9.F!3E-0S' C.0000

,-50 5.0720-b-3 v. r00 2.0202-ZCE O.0000

-.49 2.560E-051 0.0000 2 .074E-0" C.0000

tal 6.542E4000 .654 MMt V.C0 .

3Ijat sel o

rzemnfy: fract .

0.0000.00 O.0DODD

0.000! CO" 0.0000

0.0000.00O M.OOD

D.0000-00O 0.0000

U.0000-0.,0 0. 0000.

C.0000400 O. COD:

0.oaoo-ooC 0.0OOo

0.0D00.00 0.0000

0. 0C00.00I C.0000

0.000E.0C 0.0000

C.O0004.qO D.0000

3.4530-0-3 0I.0002

3.23]I-02 0.0042

2.043Z-02 0.0040

2.439L:-04 0.0000

3.5400-0-4 0.0000

e.i960r-Of 0.0000

3.!4540-O4 0.0000

4.240r>04 5.0002

(.6440-01D O.CV75

F.9:9E-02 0.02I,'

MOS7000020~

:mrer..Iy: fract.

2. VCZ-0% 0. CO2

2.6010r-02 C.0021

O.(00 .0056

3.2'.2:0-4 0. 0000

4.'70E-04 0-.0000

.:4'-50.1-0C0

C.i 2-2 0.0072

4.022E0-or 0.00co0

:.7OE-0 El! 5

rzeam/yr fzAct .

6.15.30-04 MM0C0

4.30C30,-03 MM00

2.E42E-.52 0.0030

!.!3fE-G6 C.0000;

9.4,20-06 0. MID

3.02fZ-04 0.0000

F.2E.42-04 0.0002

4.575Z-02 O.00~2

2.072E-03 0.0003

6.36-? .1054

Ptremryr 'ract.

2.606E-C; 0.000C

7.0600-06 0.0000

1.3F3E-C5 C.0000

1.7700-C6 O.G0000

:.5i50-06 C.0000

1.5020-07 M.IND0

5. 61 5-0 0.OCOO

2.537t-07 0.0000

4.013E-C5 0.0OD

3.2c20-C7 0.0000

6.60DE-Ct5 C.0000

Total Do-se Cm:rib~tlorns TOOOEt!,p.tl ) fIndird.u&1 F&inc~l!fe: (12 and Pathways (p2
X!r mren.yr "-d FractIon ef eotal rese Att t * O.C00E*D00 yeazs

bwate,:is

Wator Depen~dent rathways

:V1IC Men./Yr :act.

4 C. 0oaoE.,v C.6c~on
60 0. Doer- V C. ~C D

2!52 0.0000 0.000

59 0.P000.00 0..000c

6:_' 0. DOM4 .00 0. C000-

90 C.000.E00C El.DODD
09 0.000.000.0000

~2 0.000E.00, 0!.0000

V.0OE4 N0 0. N030

0.00C0.' E Ot.0000N

0.000. "'.,2o

0.00DE4(0 C.0000P

0.0OCE.00 0,. C O0

C0.MIC00-00 ~o.000

O.0000.00 0.0000

O.Oooo-oo 0.0000
0C.00!.00 0o.0000

MODE30.= 0.0000~

C). CM0 00 0.0000

0.C00.00-O C.0000

F I an c

yu~e~.Iy: fract.

V. 000c- .~ P.0000

C.0.OCE, V C. CO 00

0 . o0 £-04 r-,riorCO

0.0000-00Di 0.00MO

0. 0000-00 C.co.o

.0.0000.00 O.0000

0.OCO.6* 0t.00

Meat

0.00300 (0. 0*00

0. 0N0E40z n .0000c

0.t00CZO C,.O0a0

0. r0nn0- 00 C.OOO

trr.em/yr tat

0.0000!. 00 0.0COIL

0.0000.00 C.0000

D. 000.00CC 0.0000

0.000E00o c'.OCOO
C.oooor-no 0.oooo0

G.C004.0' 0.C0~00

0.-000.00 0.0000

0.0000.0 P.0020

0.C000.00 C.:000

C.0000.000 C. Coco

0.00DE.00. C.00M.

crer/y: fract.

P.1200-O2 0.2074

2.BeFE.00 C. : F6
2 .4700E-00 0.2 4.55

2.5450E-04 0.0000

4.700 .0001

5..144E-02 002

7.99"0.00 CC 00

All Pathways-

,kof s:1 wrate: irnipendent and *i pnma;,t pa-bway3~.



RERrIA-0. Ve.-3ien 6.21 71 Limit C-0.5 year I0vc-na04 i-:Z: rtao 2?

Suis~r-ry R~RxVD Deault ~~m~r ~ e -xt~Si~eSI ~?~nFA

.IC-al Dose Cx:± tc.V 00E(..p4t) fo: !ndr.vioal Racimuclides (I) and Pa~thways (p-

As &:%/r ri F:hrt!:W. Cf TrCta2 rWSe At. - D.0000C400 years

4 O ater Iraziere:jie;.t Fhthw~ays i2rJh&l&tior. ezrCiu-Jes rador,~

4u~clide mnemly:- fract.

:-3 2 3.716S-fl7 0.0000l

rC-60 2.13?Z.00 0.1949

s-313 7.406GE-01 LONS4

v-352 3.466E-.00 0.1(f4p

L, -I U .5VE2E.O C.256P

e-55 0.ooo.oo0 c.Oooo

1-63 0.0D0E.00 C.C000

:-90 5.35SE-03 0.0007

:-99 2.676Z-05 0.0000

*tal 6 .916E.Of O.S727

zerem/yr tract.

7.0977-0.7 oo

3.4cE5-07 MIND0(

-. 66-70.0MO00

4.64 4E-01 C . MOC

4.:46E-09 0.0000

2.0690-06 0.0030

1.CC'-CS 0. V0000

mzemf yr fzaci.

0. 00OZ-00 0. CIAO

0.000C.00 0.0000

C. 000!.00.C. 0000

0-.000Z.0(1 D. 00

r. fr-CM o c. COPO

0.0OC4ecC o.OcGoo

.00.00. 000,0

C.o( O C~o r.. COCO

P.000E40C V.0000

C.0CM:400 O..ooCO

r~zes~fyr fract.

3.1230-02 Mn003S

2.:9-40.0000

3.540-0.4 MOODC

64.24OZ-06 MOM0(

.4-40.0!:3

6.60- iC0131

Mreat

w-rem/y: Sract.

:.FOSE-C3 0.0D0t

2.60!E-02 0.0020

4.2f4E-02 0.0054

3.291E-04 M.OCGC

4.7?E7-04 D.QO 1

2.7E£-04 M.QOO

:.07IE-05 D.0000

f.:4EE-O! 0.OOOC

5.542_-C2 0.D070

4.E22E-C5 0.OOO

:.jlE-:I 0.0:0

1±!1L

m:emty: f:act.

7.255E-0C 0.0002

4.303E-C3 Q.COOS

2.642E-02 O.QC36

7.521E-06 0.0000

1.093E-05 0.00CO

e.41L-06 0.OOCOD

3.026E-Q4 0.000Q

E.264Z-04 0.0001

4.575E-02 M.QCMf

2.072E-03 O.OCD3

E.242E-02 S.0C:4

So I

mrem/y: fract

3.317E-Df O.OOD

6.635E-06 °-Q°0?

2.72tE-05 G.OOO0

2.213E-06 0.00on

3.2290-oe C.OO0

l.f76£-07 Q.OS00

1.019E-06 '.000C0

1.922E-07 O.0000

5.02Q6-05 0.O.C

4.002E-07 0.0000

f.260E-05 t.0000

Tc:-al (ose Contr~butivns 7fOcr~~o o int~v~dual ;kadlenuIildes (1) and rPath-.ayz 1p)

A-s mrem/ly: ansd 0:actfcr. of Total i'cse At t - 0.00sr.00 7.ea:2

w..te:- repe-42f2t Pathw.ays

:iemremlyr fract.

C .0000.00 0.0000

60 0.0000-C.0 0.00.00

G~ .O000.00 0.0000O

152 0.0000.00 C. GOD0

154 0.OOCEOC 'I.0000

5 o.Ooo.orCC C. 00 Do

50 0.00D0400 0.0000G,

?O 0.0000.00 C.0000 ,

*1 0.0000.00 0.0000

0. DOOL00 P. LI 00D

( . C0000. Z-C 0 0. ,0 CC

0.tlcCDOE. D O. 00:0

O. OOOr-0 irk.0000

D.000Z4 00 N.O0N0

Radon

r-rem/yr Tha~t.

0.10L, (I. 0. r0000

0. P0C:.0:r - ro.r

N- V0. N.

C). 0*E600 0. DC.O.

mzmla: ract.

V.0O U. E0 0 0.0000

C.0.,00-"" E. (. 0000

r "~oeo o. ocC

C. C C, W-' (1.0000t

V.0.1OCr-C'.,0. V.0(10

c0.ooeo-o.11 o1. OCN

OC. E fCI0.1 C. ,000

0. C C-r 0t L 0. D00C

0. 000r+.0 C 0.1000

O. fl0E4 %C 0.C00,'

meal,

mmr.¶/yr fract.

O.C0ME*01 0.0COOL

('.00(10 .0 C. O000C)

C. e00.00- - C.0000U

O.00.0C; DC. r000k

0. DO0L.00 C.0000C

0. 003.00 .- 0. C" D0

C-. 0 C' 40 0'.000C,

V. VOICE1 0L.0000C

C . Oc00Z. O1 0.0000O

C. M 0r.00 0. 0000

Mil1k All path.-vsl

nrrern/y: !rac:. =:em/yr !:act.

0.00 -00 0.00 4.223-003 Z. 00

0.0000.E00 C.0(10'0 S.51IZ010 0. 4013

0.0000.00 0. O0. 1.4620-03 P. I 64

0.0000.DD0 0 C00 I 2.56304 .00C 'W C2,0

0.0000'00D 0.0coo0 2.15 40-V4 C~OO(

0.N000.0 0.0030 4.0730-E4 ;.00

C.0000.00) 0.0.400 '.'334E-C3 C.00312

.00. C 00 D 0,.0000 7.7100-r-1l C.(0072

C.0(100400 0.0000' 9.244E-02 O.0215

0.03 0Z40C G.Zone C.O0CrO.3 O.Droo: C.COC;iO C.Q00C 0.000D.00 t.0Q^0 7.°3CE-OC 1.0000

' of a.; -a,.er 1fr..'ependen.t anc! depe:.~.Jn patnwiys.



RESM-0. V'ersionr 6.21 Tz, 2Lisit - '5:'r 0/-c0 :24 F a,e 122

smzaary Ru0krD OT aZit raratuezc:r T N]m: 'rocdk Tt r& kS1 AT N

Tota! Or-se Cotibu:ion~s -MS0Iif.n.t t!cr 2nCv16&Ia Faonuc1idess .1 and. Path.ways lp!

As i~r~y.are Fractim~. of Total Dose At t - 0.0000.00IC 5tea:

Kater In ep-nent~r Fa:Ozways (ih&3 a: Ion excludez Yadmi.

Grcujnd r)&.tn

ladi 0-

I'aclide wmremnyr tract. mrerslyr !raz::.

:-14 2.1.33E-07 C.0000 C.,9-0 C." 0C

o-60 4.279E.00 0.4101 4.022E-07 C.Z000

S-3-13 1.0DI00,00 0.096e C.16I 0t'0.0003

U-152 '2.9900.0D C.2908 4 .2190-07 O.0000c-
j-254 2.227C.00 C.203ti 5.3e RZ-07 0.C1000

P-55 0.0000.00O 0.0000 4 .64 RE-09 0 . 00V

i-59 0.0000.400 t.0000 -5.045E-09 0. ON0C.

.- 63 0.0000.00 0.0000 I .173 -0; 0.000

-90 7.272r-c03 0.0007 2. 4031 -06 D .000

!-99 3.42510-05 0.00 O 2r- .2770-00O O.CDCO

Cal P.42310.00 C.9022 3.c C .C0000

x rel!.'yr fract.,

0.000o.Coo V. co V

C.00001.00 0.0000

0.o0.00o0oo

0.00010'00 0.00ODD

C.00oz0.00 C.0000

0.C000.00D D.0X=

P.M000.00 O."0000

00. 0 C CC.41 (A.(-C

O. VP C E00 0 . 0 A0

2.e000-03 0.0003

3.12E-02 0.0030

3.0430-C2 0.0029

2.4400-04 0.0000

3.544E-D4 0.0000

6.3030-06 0.0000

I.!4Str-04 0.0000

4.2421-04 0.0000

6.44E-:3 D.n637

P.9290-02 0.0066

0.290-Cl 0.0765

mrreml/yr tract.

2.602E-02 0.0025

4.264E-02 0.0042

3.292E0.04 0.0C.C

4.7F70-0-4 0.0000

2.77PE-04 C.DCDO

2.9760-05 0.011000

F.24BE-05 0.C000

5.b4.4E-012 00

.22-50.0000

2.(0-1 .c*. :23

pi I P.SoilI

rizem/:yr -In=. mrem/yr f&t

2.260r-0 0.m0: 2.3443r-07 o.00

4.303E-03 V.MJ 3,.!34E-05 C.' 000

2.S420-C? MU?0 F1. 913E-05 0.(,C000C

I.ME5-06 0. DOD (dflz2006 C.03000

1.900 .0000 I.2670-C5 0.C000

9.4?11-06 .0.0300 7.5050-01 0.0000

3.1026E-04 C. OV 2.0070 M-07 0.0000

?.2W4-04 MM002 7. 6S7-07 0. *000

4 . 750- 02 0.0044 2.0070E-04 0.N000(

2. 07,E-03 C. ON'2 2 .602 -06 C. COD0

0 2?7 02 V.N" o3304E0-04 0.0000

Total Dose CocrI.:: ticns Th'0SECI.p:1 !or 2rndivid;.1 0.adionvcI~es; (-1 And Pathways 1p)

As m-remn.yr arnd rrartior. ef Total Dose At C - C.0000-00 years

Wa:er :Depef.Oen: Patt.wbgs

WKater

aide nrevl/yr !:act.

4 O.oOoE-Do O.DODO

60 0.000-.Co C.0000

137 0.00VE-00 0.0000

252 O.OOE-00 0.0000

154 D.00O0-00 0.0coe

55 0.000.EG0 C.0000

59 C.0000+00 r.0000

S3 0.000E-0. 0.000.

i9 0.00OE-00 V.COOC

.l 0.000E-00 C.CDOC

rish

0. 00OZ000( V. POP

0.000E.00 L.OD.0*

0.00000e C..00C

0.0300E00 0. Voc2

11.oonz-oo C..r ofv,'

C.COOO'0 C. 0(100

0.0000E-00 0*.~cC(1

lia d r.

m.remflyr Ira:?t.

mcx-r-rov r0. oac.

0f0. KZ0 0..1000

D.Voo0-00 0.00ZO

C. o('030.00 0. 00L0C0~

C.~~ro C oroe.

01.0io-0-.0 0.0000

0.000 0..E.0 r-.0000l

C.OCOOO-(10 0.LCO

')..otEo.; C. MN~.3

C0. 0 0 0 0 C, V.poco

C. r 0CZ -00

. lan~t

:!reu./yr fr:c:.

O.000.0 0.0 C0C'

('.000E0.0 C.00000

V. O0."r 0 0. 01000

0.070.00CrD 0. OD0,'

i.rxen.Iyr ,:act

D.D00E.0C 0 . 0Z C

v. vc-or~o c*.. ouc*

0.0COZ'00CD 0. 0000

C.DC0E-00 0.0000

O.DOErDc C .oo.C

0.000 "'0 O. DODO

0.0000.00 0.0000

0.0000.00 C.0000;

t(V .. D D,0 C 0.00.00

000-0 D.' 00L'

C CC0o0 0.0060

0.000-Cz0. 01oooo

o*. 0or. oo o-.;)0fo
C.0000-03 0.006p

c. oooo. oo D.Voco

1.000C.00 C 00 G.J

AJ! Fat!hwa~f

4.330-.00 C. 415

.21.00.1I0Pil

;.220E.D 0-.203?

2. 596 4 - 4 0. ON'0C

4.6250-04 0. 000

1..730-03 0.0742ft

!-.2 450-02 v.00I00

I~~00 3.000

c! all 2water indtpnden1t detI jq i,2it pathkwa~,.s



PR0SFJ.0 -Version 6.1 T.,.±.: C.5, year 030'i04 I3:6 1

Stimury ri.t~a1 .:Amp.ters ri0e: rumt-ro'i 0'arfae SWoj MA:'o.r

Thtal !Zs.:! c:int;. TL0XLC3.r.tl fcr RC~J &iOr~uzlldes ti) and rathways (p)r Ax mn:vulr.Iy:and rractio~. ef 2Total Pct- At, t * O.GCOE.00 y'ears

hWater indepen.de-.t r (t w lati3 e~ldez radr::)

Grournd

~itlice Inre.-n/yr fract.-

-4 2.25SE-C7 C.P000

0-60 4.6F6E.00 0.4142

!s ?,7 1.200E-c- C.09"2

v-25? 2.26IE4O0 C.1926

ia-354 2.327E.00 0.2057

;-59 0.COOOE.00 0.0000'

:-f03 0.000E.00 C. 000

:-9D0 N. GEo-G03 C. PCIDI

-99 .1.612E-C5 C.0000.

tal 1.029E0.0 C.?0C4

2nhala:!er FRad:n OI1rnr Heat

M.:ezivy: fract. zrrem/yx frae:.. mzemly: fract. r-rem./y- 'r.-ct.

2.244E-06 0.D0000

4.413S-0i 0.OcCO

g.7 0!2-t!. O.0000

!.4.6!?-0 0.0CI00

0.0000
.?0 C~ .0030

2.641r-C-f 0..0000

2.4VD7-C5 0.0000

6. !VDE-Of C..0000

D.000000OCO

0.0000.c00 0.0000

0.00CE.00 0.0CO00

D.0000.00C 0.0000

0.0000Z.00 0.0000

0.000M.00 MOOD0

4 . 2.E-C,3 0.0.004

1.122E-C2 MIND2

.2.4420-0 0.0000

f.f440-:1 C.C56SI

E.92?0-0-2 0.0079

926-I0.0125

2.2M2-0-4 C.0000

4.70E7-04 0.0000

2."PZ-04 0.0DOD0

1.916Z-05 O.0000

.00-50.0000

2.1900-M0 0.0206

M~ I k

Prea/)'r ta

4.303E-03 Lt.0C04

2.B42E-02 0.0C251

7.51SE-06 0.C0000

i.C9SE-05 MOM00

9.9-600000'

3.02-6E-.4 0 .0000,

6.264E-04 D.0C002

4. D00 .0040

2.0'72E-03 0.000?

E.3360-02 C. 0C74

scui 2

mresn/y: tract.

3.357E-0O- 0.0000

e .6350-CS 0.0000

2.126E-04 0.000

2.2123E-05 O.000C

1.22SE-C5 CA.DD0

.676E-06 0.DDO0

7.0290-07 0.0000

2.P22E-06 O.OOD0

5.CM60-04 0.000C

4.002E-06 0.0000

6.260E-04 O.COC1

Total Dose ContribuztiOns 70$~~~I10z 1:4dL'ideal Rad~omuz1ides (1) And rathways Er.)

,A! r.:em/-,yr And TrraC I-rc of 2~tal Zvze A: t - V.00CE-00 years

K~ater E-spetndleir 2a&thiays
_

Fis-rlh R~adon

!!L,.-

4 0.0000.00 O.D080

60 0.000.EO0 0.C0'-

137 0.000E.00 0.0000

25. 0.OOC-EOO (P.Mc0

154 0.0000.00 0.0000

'S 0.0000.00 0.OCOO

59 0.0000.00 c..nooc
i3 0.ODE0403 C.ODD.

?0 O.OE0Do O.OOCD

09 0.0000DO Q.D00D

*I 0.000E-00 D.ODQC

r.0Mo.E+0o P.ooo

*.OM0-00 0.0000

0. O0.00, .' .N1CO

0 . CGD E-0 C-- . U000

C. 0ooo4 .oo D.00

o. CsW0.IE ~ .0 (..00

o. oooMr. c' 0.0n00~

0.0000.. t . V0 Z

0.000 .0000

11 at.x

0.VOCE-0i C.OM0

0. C-ZC.0.0( V.0000

0.- MZ0. 00 0. MODC

0.00CE-0 C. .0000

D.N.ooE-Mo V C -ooo

V.PCOe:.o D. rnc00

5* at

0.0000-00 0..0000

0.0E0N0.00C V. DODO

C. 023E0 V C 0.100

o 0oo-o 0.00)90

0.00KM.00 P.0O09

9.0. VM O.0 0.00MN

Mren.&-y: .

0.0000-00 0. O000

0.0000.00 0C.. 0

0.0DC-,0'0. (I. A00

0. 0or.0DO C.00

0.0000C-00 0.50C0

0. 00OO.0 0o . oo00

0.0000C-00 V. 00D

0c0 -O't03 .0c 0.0000

D0.0000.00 0.000

C oO:C--oc CZE Cc

;-AII razhiays.

ITyeriy: fract.

4.300,0. 4266

2.2020-00 0.:062

2-.0660-00 0.21?6

.19.00.205?
2.z.076-04 0.P000

2.30E- 03 0..'030

* -401C 0.069F4

P.234 E- 02 D.0001

.30ro2.000C-

, rf A~l. -atu: irwjrd-Te.dt & ).a Cet k'..eay5



RZ~kkV, Versin 6.23 T3
? 1.Init - 0.5 3-a 4/:'2i4 3:2? P49oE I?

Rj=Lry XS0 Nfault F&a~~T~:TL±:c: ;j~t C-I3 Ar

A~ r.t.~/y:.i,. : C., Tr ca rv,.e At.t - Cp. r00~0 3e&

Wae ;rapevwjem. Uatrwayr 1!0.&Iat~crj e,.clu~es rao=.)

Groc nd rkadtc,

adio-

uc~ldce rPrem/yr !ract. rnrem/yr !ra0:.

-34 C 2- f00003.3E0 0.C41S

)-60 4.920r.400 C.4256 4 .~73'It 0. PLC0

i-237 2.357E'O0 0.097S 7.?l4E-CE O.OOZc.'ZC
t-252 2.274!r.00 C.2922 5.006E-C7 C. 0.'0~

~-254 2.443E-.00 C0.2064 fi.BM3-07 0.OO

-55 Cr..ooor-Co 0.0000 51. 5251r-Ct .' P.OPP
-5)9 0.00CE400 c. C.o0 5. qE61-Ce o. oooo C
-63 D.DOOoE.00 0.0000 l2.39OE-0- O.0000

-90 E.3410E-03 I0.0001 2A649r-ni C.COC0

-99 3.E416E-05 C-00C '1.525E-De C. .000U

:l 2.01~0r-C3 C.qX'0 -7.353E-Ct C.00

0Radni. Meea

(.C P0r*:C I C. 0000

('.CDCZ-ro G.00.00
0.000E!00 C 0. "0000

C.000L. .00 0.0000

C. ror P",.Po

C..0000.0 V. (0010

O.CDOr.OC r.0oooo

C. CUEooo E. C, oNc.90
D.0GVE000- 0. PV%

C. 0000.00 NON000

? . 54.1-t04 C0.000k0

4.242E-C4 C.DCOO
(.f.44z-v2 0.0516;

E.t'320-0 COP".0

,.602E-02 0.0024

4.264r0-C2 r.0036

3.M93-04 0.0000

4.1Mr-04 0.0000

2.1'*Et-04 P.:10oo

2.976Z-C5 0.00;0

e. ECFt-0~ C.0000

5.5430-C2 C.0041

4.822E-0'5 0.coaoO

1.124E-01 C.0303

Hi I r

4.303E-03 0.0904

2.S42r-C2 O.C024

7.5ifi0-06 C. .00015

2.093F-05 0.0000

P.402Z-06 N.000

3.026E-04 0-.,000,

E.2M4-%N C-..0001

4.575Z-02 C. DC39q
2.072Z-03 P.0002

6-156E-02 D. RI3

Sn' 2

mrem !yr Irac:.

6..72!E-D1 C.DO0

3.7670-04 (.0000

* . 4570-04 0.000D

4.426-0-05 0.0000

6.437E-05 r.OOC
:4.152r-o6 0.0000
1. 4040-OE 0.0D0O

'....43E-06 C.0DO0

' .003E-03 0.0002

?.004E--6 0.0000

1.652E-03 0.0001

7ctal rDcse Comritnt1c~is 7nXl
3
Oi.F.t: fcr 2n~'div.4dal Rah2icrnuclldes U) ariel Patf.ways (p3

Y-- mraml~y! ard :actic'i of Tote! Dc-se At % - 0.0000.00 years

Vatr ret.p.d:.,t Pathways

Kate

ic-
lice mTre!./yr frart.

I 1 0.10000.00 0.000*

.50 0.000or-00 0.0000

.52 C.0000.00 C.V0000
.5 C.0000.00 0. c000

* C.Copt-00 0.00a0

0 0.000E.00 C.0000

1 .000r-00 0.0000

mmmo/y: f:&Ot.

D. Poor.0 CI0,. r.c c

C. 00 CE D-0 0. )XZ0

O. 000r, CC V. O.0

C.C0C!U. DO 0. .OOV .

o.vocioric~ C. czrt,

0.0 D0-0 C.' .ONI

~ation

0-.CoOL.-00 0. LOeft

C.''L0 0.0000

C.C0-PO0C( . PO.
0-.0*00E .0' C. 0000

C Oc. 0 DO C,. Do.'or

0.000'o. 00. 0. 0*000

Flarnt

!.et./yr fract.

D0.00-00 0.0000

C. 0000.00 0. 0(0

C.000C.00 0. CDO
C. DC00 .00

C. C0004 V 0. NINO
0.00M0v-0 0. 00.00

P.cODOr-OC 0. DC-or
C. 00OC04 00 C. COOD

C. Co'-1Z# f 0. 0000r

.mreT./y: tract.

30.00000 C. C.C,00

0.CO0004CO 0. 0000
LI. P0E. 00 0. 0(00.

0. 00CXOL 0. (0.00-

0.0000-CO' O.0000

or00.0 0.00.00

P.±12 t.

7P.!ern/yr I ract.

o .0 Co.o o.CONoo
V. DOCE-CO 0. OenO
Vct.ro. Oo C. ooo3

C.0CE- C. 0. DO0.

0.000oo.0oo V. O 'N
C.C,000 .0 ron('

P.Ocor..D0 c.octo
C..00CE0;0' 0.000%.

0. CD00.0 0 0CC
O.VOoE+oo Di.oDooo

C . 5000.0 0 (C~(

A11] 1;ath..a-2

2.431!-02 C.OCIY

4 .97210 C- 40,

.2!9Z0.C C..1064

2.275C.0c C. .2923

2.4431.00 0.2065

2. "4 E- 4 C.00003

4.f~f!-04 0.r000

2 .33E;,A-r .0DODO

C! &13 water !ndepenoernt zr.c :ceTe5i';:..% ral,.t

0 cij



M.0MALD, Version 6.2! 7`6 L1zr.dt * 0.- a

SPLrImary : L'ERA0 rwlaod't :ar

ri.'e 02stlumhmo! St.LI:aee S33! AF I00. -j

("13/5 WU 43:2e Paae 22

r- 4.1_,
Tot&'. :-Se CC:-tr~trt.;! 7IC:E(!.r~'t) ftx 31r.iV116..a4Zo1UC!1def M iaI P5a:hwajs [Ip

As mren.!yr 6r.2 Fraectir. cf TctaI Des* At t * C0.OGCZ.00 years

GrcunC 2 rha Ia: ion Raicr. i1arnt

luclide =emn/yr fract.

:0-60 S.C72E.D0 C.4110

3-231 1.290r.C0 C.0079

c-252 2.33910.00 0.3923

u-254 2.51:E.Cl V.211

e-55 0.G000.00 0.OOOC.

i-59 M.M0.=0 V.0000.

i-62 C.000E.00 V. 0010,

:-9r F.547E-03 C. 007

:-99 3.0990-05 C,.CCOO)

*tal 12.1130.01 0.9149

4.4990-07 0.00

6.i.77-o7 0. Vn0~

B.S3%2E-9 0. MUM,

(.43FE0Or. V.VCO0

1.4950-G C. 0.000

3.C64E-OIf 0.%C0 -,

2.62RE-Of 0.0000

9 . A24 14-O 0.000.0V

mrer./y: feac:.

(0.0000.00 0.0000

C.. n O. O 0.60000

0%.000C .0000VOL

0.0M0000 0.0~000

C.. In L.00 0.0900

c*. 0%Ot. OD 0.000D0

0.0000.00p MOOD0

Zurem/yr fxact.

t. 067r- C*3 (.0100'

3.112r-02 0.002f

3.04r-02 0.00215

2.442E-0-4 C.OZCO

3.5510-0"4 C..0000

S.3516E-06 0.0050

i .5490-0-4 O.0000

4.241E-V4 C. 000.0

6. 644r-o1 0.0540

I'. 929E-02 0.0073

E.245t-C1 0.C670

v.re=/y: tract.

'.2E7E-C- C.0007

:.f.^l£-C, 0.0013

;.26CE-C2 O.D035

3.29iE-:4 Q.0OCO

4.1F7£- 34 0.0000

:.779E-04 0.0000

2.976r-05 0.OC00

S.24JF-05 t.CODO

5.543Z-02 t.0046

4.622£-05 0.0000

:.236£-01 C.0102

a~ren Jys rfact.

i.C79E-03 0.OO3

4.3C3E-C3 0.0004

2..42E-02 0.0023

7.5i;E-D6 0.000C

1.053£-05 0.0000

9.402E-06 0.000

3.026E-04 O.tOOO

t.2P4E-04 0.0J02

4.575E-02 0.003D

2.07:E-03 0.0002

6.47FE-02 0.0070

Sol i

ir:en.!yr fra::.

1.343E-06 0.00P0

?.534C-04 0.3DDD

6.9130-04 0.03D1

F.65:£-05 0 .0600

.. 2iE-04 6.tGQC

71.56E-66 0.60DO

2.e07E-06 M.0OOD

7.6F7E-t C0.5GOD

2.0C7E-03 C.03C2

i.6014E-0C 0.00O

3.3040-03 0.c003

Total Dose Cor,tr!tvlv15~ 7DrCSE(l.r.t) for IndvIdib!~ RadionuClides Ii) ar~d Fat~ways (P)

Aj- m:en!/yr &7.d -ractlce. Cf -otal Dose A: t - 0.00CE-00 years

Water

sio-

:214de a rem/,y: ,.-a ct .

t 0.000£0LC C.OQOO

60 0.0000E~O0 0.0000

137 0.0OOEOC C.O0C0

152 t.DOOE-O^ P.DOOO

J54 0.000E000 (.0Of00

55 O.OQCE .DC Q'.0030

59 C.OOQoOO t. DODO

63 O.tCOE-00 C.OO3C

20 0.0000400 O.QOOQ
i9 O.OGGE400 O.0.DC

i O.OOOE.OO 0.0600

IWater D epedent 7attw.ays

O. 000r- U G. VNT'

0.0000.00 V.0N00'

0.0(00. or' (11v1. 00I0I

C.0000..L0, C. OAA~C'

0.0000M4 C0 0. 0000

0. 000000M 0. 0(00~

C.CODE.00Cc 0.0000.

C. "VE0.00 0.CON0

o.oc'.O17 cC . cOVOC

..; -'Z.0~C. .0000.

O.000.0 . 0000

CL. IOZE9-00C 01 . D00

C..00 .0000

0 . C7o-o C.C .C0000

rmren/yr fract.

C,.C,0 0 E ..aC. 0.0000

0.00nE.Do 0.0DODO

D.0000'00 0. VZO0

0 . OOOE4-0 C). OCIN

0. D000040O0 0.0000C

0.0000-00 C'. 000

000. .00 (' O..0000

C-. O0CC E -"!.0000

C.00(0.00 O D (.000

O.COC30.00 0.0000

0.00 CIO0 P. C000,

O.0000.00 01.0000

C). MCE000 0. 0000

C. 10000.0 (I,. 0000

KMIP.

nremlyr fSact.

0.0000E00 O.C:0D

C.O00E-CO 0.0300

Q.QOQ00 0 VC . 00 0

C. Oc'. OO 0.0 e6 C

(.000CE-00 O. C3:t0

C.DOODE.00 0.DC0O

0. O00+0.0 0.0000

C.OOCO.40c 0. O.-;C

0.000DE00 C.0OCD0
0.000.E00 0.0300

t.OOOE-00 0.0DtC0
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** RESRAD-BUILD Program Output, Version 3.22 03/08/04 15:36:47 Page: 23 *
j 'Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised AF 0.25m.bld
Evaluation Time: O.OOOOODDQE+00 years

3ource: 5

Nuclide Receptor Total
* 1

CO-60
CO-60 2.88E-05 1.88E-05

ource: 6

Nuclide Receptor Total
1

-S-237
CS-237 2.57E-04 1.57E-04

KUJI ..



if RESRAD-BUTILD Program Output, Version 3.22 03/08/04915:35:48 Page: 13
. Title : Plurrbrook Duplicate'

Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised AF 0.5m.bld
Xv3aluation Time: 0.OOOOOQOOE+00 years

source: 5

Nuclide Receptor Total
I

CO-60
CO-60 3.62E-05 3.62E-05

ource: 6

Nuclide Receptor Total
. 1

_S-137
CS-137 1.57E-04 1.57E-04

KJq.....



RESRAD-BUILD Program Output, Version 3.21 03/08./04 15:34:23 Page: 13 *3
U Title : Plumbrook Duplicate

Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised AF lm.blc
1 ualuation Time: O.00000000E400 years

ource: 5

.Nuclide Receptor Total
I

_O-60
CO-60 6.77E-05 6.77E-05

)urce: 6

Nuclide Receptor Total
1

:S-137
CS-137 1.57E-04 1.57E-04

4.



1* RESRAD-B3UILD Program Output, Version 3.21 03/08/04 15:32:32 Page: 13

KJ Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised AF 2m.blc
K luation Time: O.OQOODOOQOE00 years

:ource: 5

Nuclide Receptor
I

Total

1. 21E-04
CO-60
CO-60 1.21E-04

ource: 6

Nuclide Receptor
I

_S-137
CS-137 1.57E-04

Total

.57E-04

I '��: ".': 7



RESRAD-BUILD Program Output, Version 3.21 03/09/04 1,1:30:59 Page: 13

KyTitle : Plumbrook Duplicate
Input File: C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised AF 4m.blc
.-.,uation Time: 0.0000000DE400 years

ource: 5

.Nuclide

_0-60
CO- 60

'Receptor
1

2.01E-04

Total

2. 1E-04

)urce: 6

Nuclide Receptor
I

Total

2. 57E-04
:S-1 37
CS-237 I.57E-04

K4~



RESRAD-BUILD Program Output, Version 3.21 03/08 4 15:29:37 Page: 13 *
~ Title : Plumbrook Duplicate

Input File : C;\Program Files\RESRAD Family\BUILD\Plum Brook Revised AF 6m.blc
luation Time: 0.OOOOOQOOE+00 years-

:ource: 5

Nuclide Receptor Total

Ca-60
CO-60 2. 6E-04 2.61E-04

Durce: *6

Nuclide Receptor Total
I

'S-137
CS-l37 2.57E-04 1.57E-04

Ku.



~k* RESRAD-BUILD Program Output, Version 3.21 03/09/04 11:32:27 Page: 13
Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised AF Bm.blc
:evaluation Time: 0.OOOOOOOOE+00 years

Source: 5

Nuclide Receptor Total
I

CO-60
CO-60 3.08E-04 3.OSE-04

3ource: 6

Nuclide Receptor Total

CS-137
CS-137 1.57E-04 1.57E-04



RESRAD-BUILD Program Output, Version 3.21 03/08/04 15:27:53 Page: 13
Title : Plumbrook Duplicate-

- Input File : C:\Program Files\RESRAD Family\BUILD\LPlum Brook Revised AF lOm.bld
Evaluation Time: 0.OOOOOOOOE+00 years

ource: S

Nuclide Receptor
1

:0-60
CO-60 * 3.48E-04

Total

3. 48E-04

)urce: 6

Nuclide Receptor
1

Total

1.57E-04
:S-137
CS-l37 1. 57E-04

<<) .':

KAQ.



" RESRAD-BUILD Program Output, Version 3.21 03/08/04 15:26:91 Page: 13
Title : Plumbrook Duplicate
Input File : C: \Program Files\RESRAD Family\BUILD\Plum Brook Revised AF 15m.blcl
Evaluation Time: 0.OOOOOOOOE+00 years

*ource: 5-

Nuclide .Receptor
I

CO-60
CO-60 4.25E-04

Total

4.25E-04

rurce: 6

Nuclide Receptor
1

Total

1.57E-04
.S-137
CS-137 1. 57E-04

K2I~

)

0CK'



RESRAD-BUILD Program Output, Version 3.21 03/09/04 11:33:27 Page: 13
t Title : Plumbrook Duplicate
'-' Input File : C:\Program Files\RESRADIFamily\BUILD\Plum.Brook Revised AF 25m.bld

Evaluation Time: O.OOOOOOOOE+00 years

Bource: 5

Nuclide.Receptor Total

CO-EQ
CO-EQ 5.28E-04 5.28E-04

ource: 6

Nuclide Receptor Total
I

CS-137
CS-137 1.57E-04 2.57E-04

KJI 7 .7-0 .5E0

K.



RESRAD-BUILD Program Output, Version 3.21 03/08/04 25:24:44 Page: 13
Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRAD Family\BUILD\Plum Brook Revised AF 50m.bld

,$v~aluation Time: 0.OOOOOOOOE+00 years

sorc:..5
Source: 5

Nuclide Receptor
1

Total'

6..72E-04
CO-60
CO-60 6.72E-04

:ource: 6

Nuclide Receptor
I

Total

1. 57E-04
CS-137
CS-137 1. 57E-04

K~I,~.

)I,,



RESRAD-BUILD Program Output, Version 3.21 03/09/04 11:34:11 Page: 13

y,_Title : Plumbrook Duplicate
Input File : C:\Program Files\RESRADFamily\BUILD\Plum Brook Revised AF 75m.bld

FYluation Time: O.OOOOOOOOE+00 years

Durce: .5

Nuclide Receptor Total

'0-60
CO-60 7.56E-04 7.56E-04

)urce: 6

Nuclide Receptor Total

S-137
CS-137 1.57E-04 1.57E-04
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1.0 Purpose

The PBRF contains a number of pipe runs that are embedded in concrete. PBRF has
performed an assessment of safety, estimated dose and the cost associated with the
removal of the embedded pipe. PBRF has concluded that the increased risk from
industrial safety, the time and associated dose from the physical logistics of removing the
piping would justify leaving the piping in place. In addition, the cost of removing the
pipes is high and far more costly than justified by NRCs $2000/person-rem ALARA
criterion. Therefore, designated sections of embedded pipe (EP) will be remediated in
place, undergo FSS, and then filled with grout.

This document describes the geometry and location of the EP to remain, the cost estimate
for removing the pipes, and the dose assessment and DCGL calculations for the EP and
attached floor drains.

2.0 References

2.1 NUREG-1575, "Multi-Agency Radiation Survey and Site Investigation Manual"
(MARSSIM), Revision 1 (June 2001).

2.2 "Decommissioning Plan for the Plum Brook Reactor"

3.0 Discussion

A description of the EP, an assessment of the feasibility of removing the EP and methods
anticipated to be used for remediation is contained in Attachment #1.

3.1 Dose Assessment and DCGL Calculation

The dose pathway for EP and floor drains is direct exposure. The ingestion and
inhalation pathways are eliminated by a combination of hydrolazing to remove all
but the most strongly fixed contamination and filling pipes with grout after
remediation and FSS. The assessment includes not only the EPs but also the floor
drains connected to the EPs. Also evaluated are the exposed ends of the primary
water pipes after cutting during the demolition of the Primary Pump House to the
-3' elevation.

The Building Reuse scenario was used for the EP dose assessment. However, a
very conservative check calculation of the Subsurface Structure scenario was also
performed.

3.1.1 Embedded Pipe

Attachment #2 provides a description of the EPs including the internal
diameter (ID), length, and elevations. The applicable facility drawings are
referenced. Each of the EPs listed in Attachment #2 were addressed by
either a direct dose calculation using Microshield v5.04 or a stated
assumption that a given pipe geometry results in lower dose than the EPs
specifically evaluated. The assessment method, either direct calculation or
assumption, is also stated in Attachment #2.

There are several locations where two or more EPs are contained in a
relatively small area. Because the dose pathway is direct radiation, these

Plum Brook Reactor Decommissioning Project C-l Revision 0 December 3.2004
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EP "clusters" provide a higher dose than any individual pipe. The dose
from each of the pipes in a given cluster must be calculated and summed
to determine the worst-case dose. The two primary EP clusters are located
in the Reactor Building Upper Sub-Basement near the Pump Room wall.
The "Worst-Case" cluster was located in the area between the Pump
Room and Canal F (see Drawing PF-00376). This location is Worst-Case
because it has the highest pipe density (i.e., 11 pipes in an 11'6" wide
floor area) and the pipes are closest to the floor surface (i.e., 11"').

The Worst-Case EP dose was calculated assuming that a worker stands
directly over the center of the pipe cluster for the Building Reuse
occupancy time of 2340 hrs/yr. Eleven separate Microshield runs were
performed using a "Cylinder Surface" geometry with a concrete slab
shield 11" thick. The 11" shield represents the depth of concrete between
the pipes and the floor of the Upper Sub-Basement. The models included
the appropriate offset as the pipes located further from the center of the
cluster were evaluated. The evaluation conservatively assumed that the
receptor was at the center of each pipe length. While this is not physically
possible because the lengths vary, it provides a simple conceptual
approach that does not require extensive reconciliation with drawings and
is not excessively conservative.

The source term for the assessment was 1 dpm/100 cm2 gross beta.
Attachment #3 shows the calculation converting I dpm/100 cm2 gross beta
into nuclide specific source term inputs for the Microshield in units of
uCi/cm2. While acknowledging that both the Hot Laboratory and ROLB
each has embedded piping, the majority of contaminated piping systems
either originate or reside in the Reactor and Containment Buildings.
Therefore, it was determined that the BOP smear population would be
most applicable to the embedded piping. While assessing the data results
from within the BOP smear population, it was apparent that the percentage
of Co-60 on smears collected in Containment areas that had routinely
flooded during reactor operations was significantly higher than areas
outside of Containment. Therefore, as a conservative measure, the smears
from the Reactor Building were removed from the sample population
leaving only the smears taken from the quads and canals. The resulting
nuclide distribution that was used for embedded piping is provided in
Attachment #3.

The nuclide mixture used in this assessment is considered conservative
because over 96% of the gamma radiation is from Co-60, which delivers
the highest direct dose per disintegration. However, since the mixture was
derived from smears collected on equipment and structure surfaces,
additional confirmatory measurements will be performed as a part of the
embedded pipe characterization that is planned to support the remediation
and final survey of the embedded pipe. This characterization will include
scrapings from the internal surfaces of the pipes. The radionuclide
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mixture derived from these samples will be checked to ensure that this
dose assessment is conservative with the assumed mixture provided in
Attachment #3.

Special consideration will be given to the confirmatory nuclide assessment
of the primary water pipes (PWP) to ensure that PWPs close to the reactor
are evaluated for potential neutron activation. Note that the probability of
significant neutron activation is believed to be low. In addition, the
confirmatory scrapings of the PWPs will be evaluated to check for the
presence of europium isotopes because these isotopes were reported as
being present in the one PWP residue sample collected as a part of the
1985 characterization report. Note that a check calculation was performed
to confirm that the mixture used in this TBD resulted in a higher dose than
the PWP mixture reported in the 1985 characterization report.

Attachment #3 also provides the dose assessment results and the name of
the Microshield file used for each assessment (Attachment #4 contains the
corresponding Microshield reports). The dose from the worst-case 11 pipe
cluster was 1 .98E-05 mRem/yr at a source term of 1 dpm/l 00 cm2 gross
beta. The inverse of this value, i.e., 50,500 dpm/l 00 cm2, represents the
gross beta residual contamination level that delivers 1.0 mRem/yr.

Two additional EP clusters were evaluated to verify that the selected
Worst-Case was limiting; the cluster located north of the Pump Room wall
in the Upper Sub-Basement (Drawing PF-00376) and the two primary
water pipes (PWPs). These calculations are designated as Check Case 4
and Check Case 6, respectively, in Attachment #3. The check cases were
performed by assuming a gross beta source term of 50,500 dpmlOO cm2

and confirming that the resulting dose was less than the 1 mRem/yr
calculated for the Worst-Case.

Check Case 4 was evaluated because five of the ten pipes in the cluster
had a larger diameter than the largest diameter pipe in the worst-case (i.e.,
10" ID vs. 8" ID). However, the elevations of the EPs in Check Case 4
were lower than the worst-case (-26'-7" vs. -25'-1 I") which provides
greater shielding and was expected to more than compensate for the larger
pipe IDs. The assessment was conservatively performed by calculating
the dose from the longest 10" ID pipe and multiplying by 10 to account for
all ten pipes, including 5 pipes with smaller IDs. The resulting dose was
6.40E-03 mRem/yr.

Check Case 6 evaluates the two 24" PWPs. This check was performed
because the PWPs have large IDs compared to the Worst-Case. The
PWPs are the closest to a floor surface in the Reactor Building
"Unexcavated Area" and the Pump House after rising from the -34'
elevation to the -6'-8" elevation. The concrete from the floor at O'
elevation was assumed to be removed down to the -3' elevation in
accordance with the decommissioning plan. This left 2'8" of concrete
shielding between the top of the pipe and the -3' excavated surface. The
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dose from the PWPs assuming a 50,500 dpm/100 cm2 gross beta source
term was 1.19E-03 mRem/yr.

The remaining EPs listed in Attachment #2 are either isolated individual
pipe runs or a part of a small cluster of a few pipes. The IDs are less than
or equal to those evaluated in the Worst-Case, Check Case 4, or Check
Case 6 and the depth in the concrete is greater than the Worst-Case.
Therefore, it was concluded that the dose cannot be greater than the
Worst-Case and a specific Microshield assessment was not performed.
This conclusion is noted for the applicable EPs in Attachment #2.

3.1.2 Floor Drains

The floor drains required evaluation because they have a different
geometry than the EPs. The EPs are generally at a constant depth below
the concrete surfaces (a few are sloped). The drains start at the floor
surface and extend down a given distance depending on the drain type.
There are several different types of floor drains, primarily in the various
canals and quadrants, but also in other miscellaneous areas. The JOSAM
Series 5586 drain is the most prevalent with a 17.75" ID and a 14.625"
depth.

The drains were modeled as "Cylinder Volumes - End Shield" with the
receptor at the center of the drain 1 meter above the drain (and floor)
surface. As with the EPs, the occupancy time was 2340 hrs/yr. The floor
drains were evaluated as check cases using the 50,500 dpm/100 cm2 gross
beta source term corresponding to 1 mRem/yr for the Worst-Case EP
cluster. The total inventory was assumed to be uniformly distributed over
the pipe volume.

The results of the four drain check cases are provided in Attachment #3
and designated as Check Cases 1, 2, 3 and 5. Check Case 1 is a single
JOSAM 5586 drain. Check Case 2 evaluates two JOSAM 5586 drains
that are approximately 6 feet apart in Quadrant C. Check Case 3 evaluates
three JOSAM 5586 drains in Canal E that are equidistant at seven feet
from a center point. Check Case 5 evaluates a JOSAM 5586 drain and
JOSAM 384-J drain that are very close together in the Hot Dry Storage
area.

The dose results for Check Cases 1, 2, 3, and 5 were 1.12, 1.10, 0.35, and
1.39 mRem/yr, respectively. Check Case 1 shows that a single JOSAM
5586 floor drain results in 1.12 mRemlyr at 50,500 dpmlO0 cm2 gross
beta. This means that individual drains will have a lower DCGL than the
EPs by a factor of 1/1.12. Check Case 2 indicates that the two drains in
Quadrant C-will have a lower DCGL by a factor of 1/1 .10. Check Case 5
indicates that the two drains that are very close together in Canal E will
have a lower DCGL by a factor of 1/1.39.

The lower DCGLs estimates for drains assume that the same dose goal is
used for the EPs and drains, for example, 1 mRem/yr. However, at the'
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discretion of PBRF, different dose goals could be applied in different areas
as long as the residual contamination on the structure surface in the survey
unit containing the given drain or EPs is sufficiently low to allow for the
selected dose goal. For example, if the FSS results indicate that the
residual contamination level in the Dry Hot Storage area is 0.5 DCGL, the
dose from the two drains in this survey unit could be as high as 12.5
mRem/yr. The same logic applies to the EPs, either generically or
individually.

3.1.3 Primary Water Pipe Open Ends

The open ends of the assumed cut PWPs at the -3' elevation of the
Primary Pump House were evaluated because they have a geometry that
differs from the standard EPs. The geometry of the PWP open ends is the
same as the drains and was modeled using the Microshield "Cylinder
Volumes -End Shield" geometry. The receptor was assumed to be I m
above the mid-point between the two PWPs. This results in an offset of
16.5" from the center of each pipe. The PWPs were modeled as 2'8" high,
24" ID Cylinder Volumes with a gross beta contamination level of 50,500
dpm/1 00 cm2. The total inventory was assumed to be uniformly
distributed over the pipe volume.

The dose from the PWP open ends was 2.64 mRem/yr as shown in Check
Case 7 of Attachment #3. This dose result applies only to the 2'8" lengths
of PWPs that rise from the -6'8" elevation to the assumed -3' excavated
surface in the Primary Pump House. The DCGL for these 2'8" lengths of
PWP would be 1/2.64 of the generic EP DCGL if one DCGL is selected
for all EPs. However, as discussed above, the DCGL selected for this
specific 2'8" length of PWP can vary from a generic value depending on
the dose goal selected and the residual contamination level on the
structures comprising the survey unit containing this pipe.

3.1.4 Subsurface Structure Check

The final check calculation was an assessment of the bounding dose from
the EP using the Subsurface Structure scenario. This check was
performed by assuming that the total radionuclide inventory in the EPs is
instantaneously released to the subsurface volumes of the Reactor
Building, Hot Laboratory, and Primary Pump House. This is extremely
conservative because the material remaining on the EPs after remediation
will be strongly fixed to the pipe surfaces and the grouting will further
secure the contamination from future release.

The Subsurface Structure calculation is provided in Check Case 8 in
Attachment #3. Under the assumption of 100% instantaneous release, the
dose was 0.49 mnRem/yr assuming a contamination level of 50,500
dpm/100 cm2 gross beta. The actual release rate is controlled by the
dissolution of the fixed contamination and the diffusion through long
lengths of pipe after dissolution. These factors would be combined with
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radionuclide decay to determine the concentrations that actually enter the
Subsurface Structures. It is very likely that the combination of the
dissolution, diffusion, and decay will limit the release to levels much less
than 100% of the entire inventory remaining after remediation.

3.2 Embedded Pipe DCGLs

Based on the analyses provided in Attachment #3, the following DCGLs were
selected to represent 1 mRem/yr. As discussed above, the dose goal for EPs and
drains may be adjusted at the discretion of PBRF, either generically or
individually. The DCGLs provided in Table 3-1 below would be adjusted
accordingly if the dose goal were set at a value other than I mRem/yr. For
example, if 50,500 dpx/lOOcm2 equates to 1 mRem/yr, then 101,000 dpm/lOOcm2

equates to 2 mRem/yr, 151,500 dpm/lOOcm 2 equates to 3 mRem/yr and so on.
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Table 3-1 - Embedded Pipe and Drain DCGLs

DCGL at 1 rnRem/yr
Dose Goal

Embedded Pipe or Drain (dpm/100 CM2

Gross Beta)

Embedded Pipe (Worst-Case) 50,500

Individual Floor Drain (Check 1) 45,000

Two 5586 Drains in Quadrant C (Check 2) 45,900

Two Drains in Hot Dry Storage (Check 5) 36,300

Cut Open Ends of PWPs in Primary Pump House (Check 7) 19,100

3.3 Embedded Pipe Area Factors

The area factors were developed using methods that are directly analogous to
those recommended for structures in MARSSIM. An area factor is the multiple of
the DCGL that is permitted in the area of elevated residual radioactivity without
remediation. The area factor is related to the size of the area over which the
elevated activity is distributed. That area is generally bordered by levels of
residual radioactivity below the DCGL and is determined by the investigation
process. First, the dose from a 63' length of 10" pipe was calculated (the average
length of the EPs was 63' and 10" ID was selected as an average diameter).
Additional dose assessments were then performed at lengths ranging from 0.25' to
20'. The ratio of the dose at 63' to the dose at each smaller length is the area
factor. Table 3-2 lists the EP area factors. As an additional control, the number of
elevated areas will be limited to ensure that the total inventory remaining in each
EP will be maintained at the level that would be present if the entire pipe were
contaminated at the DCGL level.
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Table 3-2 - Embedded Pipe Area Factors

Pipe Length mRem/hr Area Factor
(ft)

63 2.59E-11 1.OOE+00

20 2.59E-11 1.OOE+00

10 2.49E-11 1.04E+00

5 1.91E-11 1.36E+00

2 9.18E-12 2.82E+00

1 4.74E-12 5.46E+00

0.5 2.39E-12 1.08E+01

0.25 1.20E-12 2.16E+01

4.0 Addendums

Addendum 1

Addendum 2

Addendum 3

Addendum 4

Addendum 5

Description of PBRF Embedded Piping Designated to Remain in Place

Description of Embedded Piping at PBRF

Dose Assessment for Embedded Piping and Associated Drains

Microshield Reports for Embedded Piping and Drain Dose Assessment

Embedded Piping Drain Specifications
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Description of PBRF Embedded Piping Designated to Remain in Place

The pending Step 3 Schedule and its related Estimate of Cost anticipates that all embedded
piping will remain in place in lieu of being removed. The term "embedded piping" as used
herein is defined as any pipe conduit situated three feet or more below grade elevation which is
totally encased within structural concrete. Further, the term embedded piping is intended to be
construed as the primary cooling loop conduits along with any of the Quadrant and Canal piping
meeting the definitional criteria set forth above.

The embedded piping which remains in place will be radiologically surveyed and subsequently
decontaminated to the extent required by License Termination derived concentration guideline
("DCGL") limits presuming that the same are as low as reasonably achievable ("ALARA"). The
decontaminated conduit will be grouted with a non-shrink-, non-metallic grout following the
conclusion of the decontamination effort.

The review of crud sample data generated during the Facility's operational life cycle coupled
with information gained by means of interviewing former NASA personnel that worked at the
Plum Brook Reactor Facility ('PBRF') during its operational history clearly indicate that the
embedded piping systems are not grossly contaminated.

In fact, it is almost a given that the need to decontaminate the embedded piping will be driven
more by ALARA considerations than the need to "knock down" residual contamination in order
to meet License Termination DCGLs. In other words, some level of effort must be put forth to
decontaminate the activity levels present within the embedded piping. Even if the existing dose
rates either meet or are lower than License Termination DCGLs, NRC License Termination
regulations dictate that an effort must be put forth to assure the Project's stakeholders that the
residual dose rates are ALARA. Simply surveying a pipe and verifying that the residual dose
rate comports itself with License Termination DCGLs does not enable a Licensee the liberty of
not attempting to further reduce the residual dose rate.

The three (3) primary drivers leading to the decision to leave the embedded piping in place were
safety, waste and cost related issues when compared to the benefit derived by removing the
embedded piping from its present location. A discussion of the three (3) decision maling drivers
follows:

Safety related concerns above and beyond those traditionally associated with any reactor
decommissioning project were primarily linked to the removal of the primary cooling loop
portion of the embedded piping situated at the PBRF Site. The additional safety related matters
associated with the removal of the primary cooling loop were generated by the routing of the
primary cooling loop from the Primary Pump House to the Reactor Tank.

The routing of the primary cooling loop is best described as starting at one end within Room
Four (4) of the Primary Pump House. This initial run of pipe is oriented vertically as opposed to
along the horizontal and terminates at a set of elbow sweeps. The two (2) stainless steel conduits
exit the sweep elbows traveling westerly in direction into the Reactor Building terminating at yet
another set of sweep elbows. At a point near the Containment Vessel, the loop descends
vertically to approximate elevation minus thirty-five feet (-35') traveling downward in direction
alongside the Containment Vessel. The vertical run adjacent to the Containment Vessel ends
with a set of sweep elbows which reorient the pipe along the horizontal and redirect the conduits
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to the west. After a short horizontal run, the two (2) conduits enter the confines of the
Containment Vessel. The loop continues along its westerly heading beneath the floor of the
Canals of the Containment Vessel to the midpoint of Quadrant B. At the midpoint of Quadrant
B, the loop turns north and terminates at the Reactor Tank.

The routing of the primary cooling loop in this vicinity in which the safety related issues related
to the removal of the primary cooling significantly exceed those safety concerns traditionally
associated with removing embedded conduits.

The removal of the two (2) coolant conduits in the subject area is extremely problematic. As
previously discussed, the supply and return coolant lines within this area are oriented in a vertical
attitude for the initial portion of the pipe run and in a horizontal position for the balance of the
run. However, the spatial orientation of the pipes is not the dilemma. The physical location of
the two (2) pipes is the problem. The conduits, encased within concrete, lie outside of the
Containment Vessel's steel liner plate and below the minus fifteen foot (-15') elevation within
Structure 1111 in what was, at the time that the PBRF was constructed, an excavated area. The
graphic depicted below will assist in clarifying the discussion to follow.

; Concrete Encased
w , ^, t Primnary Cooling Loop

Area Previously
Backfilled During Containment Vessel

Construction Perimeter

North
Section Through Primary Loop at Elevation Minus Twenty Feet (-20') - Not to S

The north-south dimension of the concrete encasing the primary cooling conduits in the vertical
orientation is fifteen feet (15'), while the east-west dimension of the concrete encasement is
eleven feet (11 '). It should be noted that the structural concrete encasement is not symmetrical
about the two (2) cooling conduits. The primary supply and return line are centrally located
within the encasement detail with respect to an east-west orientation. The outer edges of both
pipes, when compared to the centerline of the encasement in an east-west view, are located four
feet, six inches (4'-06") from the outside edges of the encasement. However, the pipes are offset
when contrasted to the centerline of the north-south perspective. The southerly edge of the
return line, the more southerly of the two (2) conduits, is located four feet, six inches (4'-06")

- distant from the south edge of the encasement detail. The northerly edge of the supply line,
it v however, is located six feet (6') in from the northerly face of the structural concrete encasement.
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Further, review of the diagram depicting a cross-section view through the primary cooling loop
at elevation minus twenty feet (-20'), indicates that although the northwest corner of the concrete
encasing the primary cooling loop is tangent to the Containment Vessel's steel liner plate, the
southwest corner of the encasement is some eleven feet (-11 ') distant from the steel liner plate.

The only practical means of accessing the two (2) pipes is via removal of the Canal "E" wall and
the associated Containment Vessel steel liner plate adjacent to the location of the concrete
encasing the supply and return lines. Although the area beneath elevation minus fifteen feet (-
15') in the vicinity of the cooling pipes within Structure 1111 is characterized in various dated
NASA documents and the PBRF Decommissioning Plan as "unexcavated", such is not the case.
To the contrary, review of the photographs taken during the construction of the PBRF indicates
that the bedrock and its overburden in the subject area were grossly "over-excavated" to
accommodate the construction process. That void was backfilled with some material which,
although compacted during placement, obviously, was more porous than the bedrock material
that it replaced. Accordingly, a high degree of likelihood exists that groundwater will be present,
to some degree, at elevation minus thirty-five feet (-35') which is the bottom elevation of the
coolant pipes as the same exit the Containment Vessel.

Therefore, removal of the Canal "E" wall along with the Containment Vessel's steel liner plate
adjacent thereto will, almost certainly, invite and promote the inflow of groundwater into
Structure 1111. Notwithstanding when this event is sequenced within the PBRF
Decommissioning Schedule, the same is certain to require a dedicated level of effort to manage
and control groundwater to preclude the groundwater from infiltrating into Structure 1111 during

K> coolant pipe removal operations.
The removal of a portion of the exterior wall of Canal "E" is somewhat challenging, in, and of,
itself The challenge presents itself in the form of the fact that the exterior wall of Canal "E" in
the area of concrete removal operations required to gain access to the exterior primary cooling
loop concrete encasement detail [elevation minus twenty-five feet (-25') to elevation minus
fifteen feet, six inches (-15'-06")] is two foot (2') thick. However, the residual portion of the
Canal "E" exterior concrete wall above the removal limits [elevation minus fifteen feet (-1 ') to
the underside of the concrete walk appearing at, or near, elevation zero feet (0') within the
Containment Vessel] is one foot (I') thick. Twenty-four linear feet (24 L.f.) of the lower Canal
"E" wall, as measured along the wall adjacent to the exterior primary loop encasement detail,
must be removed to ultimately access the subject concrete encasement system.

Accordingly, some provision must be made available and supplied to stabilize and support the
thinner, upper residual portion of the Canal "F' wall during, and following, the removal of the
thicker, lower portion of the wall while accessing the Containment Vessel's steel liner plate.

The need to stabilize and support the upper residual wall of Canal "E" could be accomplished in
any one (1) of several manners. However, one (1) of the two (2) following applications appears
most logical for incorporation into the work plan pertaining to the PBRF decommissioning
effort:

Either provide structural shoring and falsework to support the residual wall above the area in
which the lower portion is removed to access the Containment Vessel's steel liner plate or
remove the upper portion of the Canal "E" to elevation zero feet (0') thereby negating the need
to stabilize and support the "residual wall".
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,: A Another problem, perhaps of far greater significance and bearing upon embedded piping removal
operations than the potential inflow of groundwater into Structure 11 11, is the need to remove a
significant amount of backfill material located between the steel liner plate of the Containment
Vessel and the concrete which encases the primary cooling loop conduits. This vertical "wedge"
of saturated backfill material must be removed to gain access to the north face of the concrete
encasing the two (2) conduits.

The backfill material situated between the steel liner plate and the north face of the concrete
encasing the primary cooling loop must be removed from elevation minus thirty-five feet (-35')
to elevation minus fifteen feet six inches (-1 5'-06"). Therefore, approximately, one thousand,
one hundred eighty cubic feet (41,180 fR.3) of backfill material must be removed from the subject
location.

The installation of either a cutoff wall system, traditionally some form of driven sheet pile, or a
mechanical dewatering system, for example, either wellpoints or vacuum wells, will not be
practical in the light of access related issues coupled with the need to remove a significant
amount of backfill material to gain access to the concrete encasing the primary cooling loop.

The lack of sufficient "working" height on the floor situated at elevation minus fifteen feet (-15')
will effectively preclude the installation of a steel sheet pile cutoff wall. Neither a wellpoint nor
a vacuum dewatering system will, in all likelihood, stabilize the saturated backfill material in
need of being removed to gain access to the concrete encasing the primary cooling loop to a
point sufficient so as to accommodate the safe and systematic removal of the backfill material.
Despite the presence of any dewatering system, groundwater will continue to flow into the area
which will continually destabilize the backfill material in the vicinity of the concrete encasement
system.

It would appear, at this juncture, and for the want of sufficient hydrogeological data in the
vicinity of the encased "exterior" cooling loop pipes, that the most effective means of controlling
the potential groundwater problem would be to introduce a grout material into the area thereby
"gelling" the ground and inhibiting the flow of groundwater to the perimeter of the Containment
Vessel.

The grout would be introduced into the backfill area adjacent to the encased cooling loop
conduits by virtue of injecting material, be the same either naturally occurring or manmade
(chemical). The material, as function of which grouting system is selected, would be introduced
either directly into a hole or into a pipe inserted into a hole which is drilled into the backfilled
area from the minus fifteen foot (-15') elevation.' The choice of grouting media is a function of
the soil grain sizes into which the grout is injected. Therefore, additional hydrogeological
studies will be required to assist in selecting the most effective grouting procedure, from both a
soil stabilization and cost perspective, to be utilized to gel the backfill material in the vicinity of
the concrete encased primary cooling conduits.

Presuming that the problems attendant to removing the backfill material situated between the
Containment Vessel's steel liner plate and the north face of the cooling loop's concrete
encasement, along with those issues associated with maintaining a reasonably dry work environ,

Although It has been stated that it will not be practical to install either well points or sheet piling; It will be realistic to bore a hole
, Into the backfill media adjacent to the encased primary loop piping through the utilization of either five or six foot (5' or 6') long

hollow stem auger sections.
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can be reined in and controlled; yet another challenge is encountered with regard to removing the
concrete encasement enveloping the two (2) pipes.

Once the west face of the concrete encasing the two (2) cooling conduits has been exposed, the
task at hand now consists of demolishing that encasement for a vertical height of approximately
twenty feet (=20'), elevation minus thirty-five feet (-35') to elevation minus fifteen feet six
inches (-15'-06"), while standing off from the face, at the midpoint of the west face in the north-
south direction, for a distance of approximately ten to eleven feet (=10'- 1'), approximately five
plus feet (-5+') from the Containment Vessel to the encasement's face plus an additional four
feet, six inches (4'-06") of concrete cover to the two (2) conduit's most westerly edge.

The utilization of an excavator mounted hydraulic hammer (hoe-ram) has been eliminated from
consideration as the demolition tool of choice. The sole reason for eliminating the hoe-ram as
the means of demolishing the cooling loop's concrete encasement detail was that of the need to
preserve the fragile structural integrity of the stabilized soil in the vicinity of the encasement
detail. The vibratory energy generated by hoe-ram operations would have migrated into and
through the stabilized soil thereby potentially weakening the bonding between soil grains which
was created via the gelling operation.

Any significant failure of the congealed soil could have catastrophic results. Either a cave-in or
a sudden inrush of groundwater could seriouslyjeopardize the health and the well being of any
site personnel in the vicinity during said occurrence. Absent the presence of site personnel,
either a cave-in or a sudden inrush of groundwater could seriously impede the future progress of
the removal operations and may increase the level of difficulty related to future radiological
survey efforts.

A resolution to the access related issues (height imposed) attendant to the removal of the
concrete encasement within the area would be to employ a "platform based" demolition system.
The installation of a mast mounted work platform would provide laborers direct access to the
front face of the encasement detail within the removal area. The work platform ascends and
descends along a track which is affixed to the mast. Note: the installation of the mast mounted
work platform will also be of fiurther benefit during the removal of the primary pipe's sheathing
system which is to be discussed later.

Laborers could either demolish the concrete by utilizing hand held, pneumatically powered,
chipping hammers or drill holes into the concrete and fracture the structural concrete with
hydraulic splitting tools. The operational procedures related to utilizing pneumatic powered
chipping hammers are rather self-explanatory, however, the employment of hydraulic splitting
tools may require further explanation.

The hydraulic splitting of concrete is a two (2) step procedure:

A series of holes are drilled into the concrete's outermost surface. The number of, the depth of,
and the spacing of, the holes is determined by the particular hydraulic splitting system that is
incorporated into the work effort (manufacturer and model driven).

Following the completion of the drilling operation, an expandable mechanical insert is placed
into each hole. The insert is attached to a hydraulic pump via hydraulic hose. As the pressure is
increased within the hydraulic system, the inserts begin to expand in diameter. The expansion of
the inserts creates a pressure buildup within the structural concrete. At some juncture during the
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'~) W insert's expansion effort, the concrete will crack to relieve the internal pressure imposed within
the concrete by the insert's expansive action. Presuming that the holes were drilled to the right
depth and at the correct spacing, the cracking effect will stream from one (1) hole to adjacent
holes. That concrete which is not dislodged as a result of the initial fracturing operation can be
easily removed with the assistance of a chipping hammer. The drilling and splitting operation is
repeated in successive intervals (depths) until the desired depth of removal has been achieved.

The removal of the concrete encasing the primary loop conduits will not, however, expose the
two (2) stainless steel pipes. A carbon steel "sheathing" system is situated between the structural
concrete encasement and the two (2) pipes.

Upon exiting the confines of the Containment Vessel and prior to entering the Primary Pump
House, the two (2) cooling conduits were enclosed within a specially constructed sheathing
system prior to the placement of the more substantial concrete encasement structure. The
primary pipe sheathing system was a box-like structure, the interior of which measured five feet,
six inches by three feet (5'-06" x 3').

The exterior walls of the sheathing box were constructed of one-half inch (''") thick steel plate.
The steel plate's exterior surface was stiffened at various locations along its route by the addition
of either several six inch (6") wide flanges sections or several six inch (6") angle iron shapes. A
three inch diameter (3"0) steel pipe was welded vertically at the midpoint of the sheathing box at
the same location wherein the exterior stiffening devices were installed.

Further, review of NASA Drawing PF-00382, indicates that the steel sheathing box was filled
with concrete, grouted, from the conduit's point of exit from the Containment Vessel to a point
in the vertical riser section of the sheathing box outside of the Containment Vessel equivalent to
elevation minus thirty feet, six inches (-30-06"). It is unclear, from further review of available
Drawings, as to why the concrete grouting operation was terminated at that point.

Although it is uncertain that the entire run of the primary cooling loop situated within the steel
sheathing is grouted in place; it is certain that the two (2) conduits are not just "dangling in air"
within the confines of the sheathing. Review of NASA Drawing PF-00424 clearly indicates that
either some type or form of either supports or anchors were provided for the supply and return
line of the primary cooling loop system within the interior of the steel sheathing. The two (2)
conduits, while in a horizontal orientation, each "sit" within a saddle that envelopes the lower
half of each conduit to its spring line. While in a vertical orientation, each of the two (2) pipes is
captured between two (2) smaller saddles. Each one (1) of the two (2) smaller saddles
circumscribes the pipe through an arc segment of sixty degrees (600). Accordingly, one-third of
the circumference of each pipe is in contact with, and captured between, these two (2) smaller
saddles. Review of the subject drawings does not indicate any weldment material between the
saddles and the cooling loop conduits. The presence of the subject saddles will, in all likelihood,
preclude the possibility of exposing a run of conduit, cutting the same, and subsequently being
successful in "pulling" the next section into place to continue with successive cutting operations.
Therefore, it is presumed, at a minimum, that one (1) face of the entire sheathing system and the
concrete encasing the same will have to be removed in order to remove the embedded primary
piping system.

Following the removal of the concrete cover over the sheathing box, one (1) side of the sheathing
box must be removed to gain access to the two (2) conduits housed within the steel box.
Plum Brook Reactor Decommissioning Project Cl-6 Revision 0 December 3, 2004



Final Status Survev Plan

Obviously, the structural shapes that stiffened the sheathing box will also have to be removed
along with the steel plate face of the sheathing box. The steel components comprising the steel
sheathing box will have to be flame cut with a torch to remove the same.

Given the interior spatial constraints imposed upon the sheathing by the two (2) pipes housed
within, there is not sufficient space available in which to manipulate a hydraulic shear for the
purposes of removing the steel sheathing. The void area between the box's perimeter and the
outside diameter of the cooling pipes is rather nominal, in some instances as narrow as six inches
(6"). Therefore, the shear would not be capable of opening and closing without contacting one
(1) of the two (2) pipes thereby interfering with the shear's operation and effectiveness.
Moreover, the utilization of a shear would require that the shear have access to at least three (3)
sides of the steel sheathing box thereby increasing the amount of concrete which must be
removed as part of embedded pipe removal operations within the area.

The need to flame cut the sheathing box drove the commentary above with regard to the dual
benefit derived by the erection and utilization of the mast mounted work platform for the
purposes of "manually" opening and demolishing the cooling loop's concrete encasement.

It must be noted that the foregoing discussion pertaining to the difficulties associated with, and
the challenges presented by, attempting to remove the primary cooling loop in the subject area
only address those difficulties and challenges allied with removing the pipe from elevation minus
twenty-five feet (-25') to elevation minus fifteen feet (-15'). The piping run continues vertically
outside of the Containment Vessel for an additional depth of ten feet (10') and horizontally for
an additional seven feet at elevation minus thirty-five feet (-35').

Discussion of the removal operations in that vicinity would only serve to belabor the discussion
had above pertaining to removal operations from elevation minus twenty-five feet (-25') to
elevation minus fifteen feet (-15'). Suffice it to say that removing the cooling loop conduits
from elevation minus twenty-five feet (-25') to elevation minus thirty-five feet (-35') present just
as great, if not greater, challenges and complexities as those described in detail above.

That which follows is a recapitulation of the activities which elevate the safety risks attendant to
removing the primary cooling loop conduits above those traditionally associated with reactor
decommissioning projects:

Working underground, outside of the exterior perimeter of the Containment Vessel's steel liner
plate, and beneath elevation minus fifteen feet (-15'), the Site labor forces must rely on the soil
stabilization system to prevent either a cave-in in, or an onrush of groundwater into, the work
area.

The removal of the primary cooling loop and the Quadrant and Canal embedded piping in other
areas of the Reactor Building beyond that area discussed at length above entails the use of large
hydraulic hammers (hoe-rams) for extended periods of time. The utilization of hoe-rams may
require that the Project to reevaluate its industrial safety program and amend its work practices
accordingly in the light of the following concerns:

Increased fugitive dust emissions potentially creating a need to monitor silica emissions.

Significantly increased noise levels throughout the entire building.
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The usage of a hoe-ram introduces the need to manage and control access to the work area, and
adjacent environs, by persons not directly involved in the hoe-ram operation in the light of the
flying debris generated by the hoe-ram's operation.

The effort to remove the pipe itself and the pipe sheathing entails a significant amount of torch
flame cutting and rigging and lifting. Those particular tasks are inherently risk fraught activities
and every effort should be made to minimize the durations of those particular types of activities.

The removal of the embedded piping at the PBRF Site generates a significant amount of
radiologically contaminated waste and "potentially releasable" waste. The term "potentially
releasable" waste also connotes that the subject may be potentially contaminated. The
potentially releasable waste stream must be transferred to a licensed waste processor. The waste
processor will, in turn, radiologically survey the subject waste and dispose of the same in an
appropriate manner. The waste processor's fee is, obviously, significantly greater than the
disposal costs associated with the disposing of clean debris.

It is presumed that the uppermost level of the concrete encasement surrounding the conduit,
generally presumed to be floor elevation, will be treated as radiologically contaminated
demolition debris. The concrete below floor elevation to the bottom of the embedded conduit
would more likely than not be categorized as potentially releasable material. The elevation at
which the contaminated zone interfaces with the potentially releasable strata can only be
determined following field characterization efforts. The majority of the embedded piping, if not
the entirety of the embedded must be disposed of as radiologically contaminated waste.

The table appearing below details the types of waste and the quantities of waste generated by the
removal of the embedded piping systems situated at the PBRF Site:

Type of Waste Weight,

in Pounds

Concrete Rubble. Note: the weight includes both 3,397,000
radiologically contaminated and potentially releasable
rubble.

Ferrous Debris. Embedded piping and primary cooling 60,400
loop sheathing.

Soil. Backfill material adjacent to the Containment 107,700
Vessel's steel liner plate.

TOTAL 3,565,100

The generation of unnecessary radiologically contaminated waste and clean waste runs contrary
to the waste minimization standards established by NASA, the NRC, and those mandated by
Congress in the Hazardous and Solid Waste Amendment of 1984 to the 1976 Resource
Conservation and Recovery Act.
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The Waste Minimization Act flows from the 1976 Resource Conservation and Recovery Act
("RCRA"). The Hazardous and Solid Waste Amendments of 1984 amended the RCRA.
Congress established a new policy concerning hazardous waste management. Specifically,
Congress declared that either the reduction or the elimination of hazardous waste generation at
the source should take priority over the management of hazardous wastes after the same are
generated.

The in-situ decontamination of the embedded piping generates appreciably less waste than does
the removal process. As of this moment, it appears that hydrolasing technology will be the
decontamination technology of choice. The Project will have the ability to treat aqueous waste
stream generated by the hydrolasing, operation and be in a position to potentially release some
portion of that aqueous waste stream in the form of clean water.

The estimated cost of removing the primary cooling loop is approximately eight to ten million
dollars (-S8,000,000-S10,000,000). That costs is the combined cost of field removal operations,
waste disposal costs and the costs associated with extending the critical path of the Project's
Schedule by approximately eight (-8) months.
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PBRF EMBEDDED PIPE

Lowest
Pipe Diameter Length Ref. Dwg(s) Elevation End Elevation Dose Assessment

Dry Annulus inside CV -25 ft. level

131.5f. PF-00376 -29'-0" -27'-7" No dose assessment
-37'-6" Dose less than Worst Case because

PF-00382pipe density less, pipe IDs same or
less, and depth of concrete shielding

l_ greater

SW Area of Reactor Building @ 25 ft. level _ _ _ _ [ _________-27'-"_|_25'-1"_|_____

Quadrant -o Purge Line 3" 149.5 ft. PF-00371 -27'16" -25'-11" Check 4
-25.0"' Floor Drain Line 10" j 149 ft. jPF-00376 -27T-6" J -25'-1 1" Check 4

Purge Line 3" 78 ft. -27'-6" -25-11 " Check 4

Drain Line 10" 91 ft. PF-00376 -27'-6" -25'-11" Check 4

Purge Line | 3" 1 78 ft. PF-00376 | | 26-6" Check 4
Drain Line I 10". 40.5 ft. PF 07626* 1 ICheck 4

* .. -

No dose assessment
Dose less than Worst Case because
pipe density less, pipe IDs same or
less, and depth of concrete shielding
greater

*

S ..

Purge Line 3" 36 ft. PF-00376 [
I 10" 41.5 ft. PF-00385

-27'-6" | -26'-9" Check 4
Drain Line -27'-6" | -25'-11 " Check 4

.

Purge Line 3" 23.5 ft. P -27'-6" -25'-11 " I Check 4

Drain Line 10" 56 ff. I 1 -27'-6" -25'-11" I Check 4

Purge Line | 3" 19.5t PF-00376 f-25-" -25'-11" I Worst Case

Drain Line | 6" | 20 ft. PF-00385 -25-11" -25'-11" | Worst Case
| PF-00403

Drain Lir

ine | 3" l 39 ft. PF-00376
PF-00403

_25=1 . , | , , Worst Case
I _ I . .

ie I 6" | 42ft. -25'-l1 " I I Worst Case
. I _ _ _ _ _ I _ _ _ _ _ _I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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| Overflow 8" | 52 ft. | ] I Worst Case

Purge Line 3" 90.5 ft. -25'-11" .2'.6" Worst Case

Drain Line 6" 81 ft. PF-0037 -25'-11" -25'-0" Worst Case

Drain Line 4" 37.5 ft. PF-00403 -25'-11" -1'-10" Worst Case

Vent Line 2" 99 ft. PF-00405 .29'9" -24'-0" No dose assessment - air line

Drain Line 2" 82.5 ft. 1 -31'-11" -25'-8" -24'-0" Worst Case

-Purge Li
IIIIIIIIIIMI .. Drain Lih

Purge Line 3" 34 ft. -27'-0" -26'-5" No dose assessment

Drain Line 6" 37 ft. PF04645 -27'-0" -26'-5" Dose less than Worst Case because
I f. PF-04645 2-0 265 pipe density less, pipe l~s same or

less, and depth of concrete shielding
greater

Drain Line A30 PF0376 28'-2" -25'-O" No dose assessment. Dose less than

Drain Line 6" PF-00387 | _ _ __ _ _ _ less, pipe Iwos same or less, and depth

Purge Line 3" 24 ft. PF-04645 -25'.O" of concrete shielding greater

Primary Pump
House

Primary Coolant Supply 24" 120.5 ft. -34'-O" -6'-8" 0'-0" Check 6
PF-00155 0

Return 24" 128.5 ft. PF-001 59 34 of" -6'8" 0-0" Check 6

PF-00170
PF-00227
PF-00382
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Worst Case: Upper Sub-Basement East of Pump Room Wall (PFP00376)

The worst-case location is the center of the 11-pipe duster In Upper Sub-Basement between the Pump Room and Canal G

(Drawing PF-00376). This is the worst-case location because the area contains the highest pipe density and the pipes are the

closest to the floor surface (11). The receptor Is at a I m height with an occupancy time of 2340 hrs/yr.

All calculations are performed with the BOP radionuctide mixture because it results In the highest dose per dpm/100 cm'

Gross Beta.

ID (in)

3

6

3

6

2
3

6

8

3

6

4

Length (fIt)

19.5

20

39
42

82.5

90.5

81

52

47

52

37.5

Depth On)
11
11
11
1I
83
11
11
11
11
11
11

Offset ft.
5.75

4.5

2.75

1.25

* 0.5

0

0.25

1.75

3.25

4.75

5.25

mSvlhr per

dpm/100 cm2

7.05E-13
3.18E-12

4.93E-12

1.55E-1 I

2.84E-22

1.06E-1 1

2.46E-11

1.64E-11

4.53E-12

2.70E-12

1.32E-12

8.45E-11

mRemlyr per

dpm/100 cm2
1.65E-07

7.44E-07

1.15E-06

3.63E-06

6.65E-17
'2.48E-06

5.76E-06

3.84E-06

t.06E-06

6.32E-07

3.09E-07

Microshield

Fie Name

PBRF1_1C

PBRF1_2C

PBRF1_3C

PBRF1_4C

PBRF1_9C

PBRF1I5C

PBRF1_6C

PBR1_10C

PBRF1_7C

PBRF1_8C

PBRI11 C

Sum 1.98E-05

mRem/yr per

dpml100 cm'

BOP Mixture

Cs-137

Sr-90

Co-60

Sum

Nuclide Fraction

0.19

0.12

6.72

7.03

Beta Fraction

0.03

0.02

0.96

uCI/cm,

1.22E-10

7.69E-11

4.31E-09

1.00

Emdedded piping surface activity resulting In I mRemtyr for worst-case pipe geometty

50500 dpm/fOO cm' gross beta

P l u m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l i o k R a t r D c m i s o i g P o e tC - e i i n 0 D c m e , 2 0
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Check Case 1: Floor Drains

In addition to embedded piping, the drains serving the piping require evaluation because the geometries differ from the pipe. The embedded piping

is at a constant depth below a floor surface. The drains start at the floor surface and extend down a given distance depending

on the drain type. There are several different types of floor drains, primarily In the various canals and quadrants, but also In

other miscellaneous areas. The JOSAM Series 5586 drain Is the most common with 17.75' ID and a 14.625' depth.

This drain results in the highest Individual drain dose with one exception (see Check Case 5).

The JOSAM 5586 floor drains are modeled as Cylinder Volumes with the top at floor surface.

The receptor Is assumed to be located I m above the center of the drain for 2340 hrs with residual contamination of 50500 dpmrl 00 cm2 gross beta.

Microshleld File: CheckIC

BOP Mixture

Beta Only

Cs-137

Sr-90

Co-60

Sum

Nuclide Fraction

Beta Only

* O.19

0.12

6.72

7.03

Beta Fraction

0.03
0.02

0.96

UClI/cnI per
dpmI1O0 cm'

1.22E.10
7.69E-11I
4.31E1-09

uCIfem' per

50500 dpm/100 cm2

Gross Beta
6.15E.06
3.88E-06
2.17E-04

17.75" ID, 14.625" depth

Inventory (Cl)

3.23E-08
2.04E.08

1.14E-06

1.00

Results: 4.79E-08 mSvlhr
11.121E+00 mRemlyr
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Check Case 2: Equidistant from two JOSAM 5586 drains In Quadrant C (Drawing PF-00376)
There are two drains approximately 6 ft apart In Quadrant C.
Receptor at I m height, three feet from each of the two drains with occupancy time of 2340 hrslyr.
Modeled using methods described for Check Case 1 with receptor 3 offset from center of cylinder.
Results multiplied by two to calculate mremlyr.
Microshield File: Check2C

Results: 2.36E-06 mSvfhr

1.IOE+00 mRemiyr

Check Case 3: Equidistant from three JOSAM 5586 drains In Canal E (Drawing PF-00376)
Receptor at I m height seven feet from each of three drains located In Canal E.
Modeled using methods described In Check Case I with receptor 7' offset from cylinder center.
Source Inventory for each drain Is the same as In Check 1.
Results multiplied by three to calculate mRemlyr.
Microshleld File: Check3C

Results: 4.95E-07 mSvlhr
3.47E-0t mRemlyr

Check Case 4: Center of Pipe Cluster at -27 -6" EL (Drawing PF-00376)
There are five 10" ID pipes that serve as pump out drains from Quadrants A. B. C, D, and E.
The five 10- ID pipes from the Quadrants form a cluster with five 3' purge lines northeast of the Pump Room wall In the
Upper Sub-Basement similar to the worst case location. However, the pipes are at a lower elevation under the floor (-27-6 vs. -25-1 I')
which provides greater concrete shielding.
Because the diameter of some of the pipes are larger than the worst case duster (10' maxlmum vs. 8 maximum), a check was performed by
conservatively assessing the longest I0 ID pipe (149 fi). at -2r-6 depth, and multiplying by 10.

The Microshleld source term was 1 dpm/100 cr2 gross beta converted to uCVcmrn as calculated for the Worst Case.

The mremlyr calculation assumed 50.500 dprn/100 cm' gross beta and 2340 hrslyr occupancy time.
It Is also obvious from this check that the Individual 10' ID 'Hot Drain RB" pipe shown on Drawing PF-00376 Is acceptable at 50.500 dpm/100 cm2.
Microshleld File: Check4C

Results: 5.42E-14 mSvlhr
A.40E-03 mRem/yr

Plu Bro eco eomsinn rjctC- eiin0Dcme,20
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Check Case 5: Two Drains In Dry Hot Storage Cell (PF-04645)
There are two floor drains In the Dry Hot Storage Cell that are a few Inches apart.
One drain Is a JOSAM 384-J which has a 4 ID and a depth of 38' at this location.
The second drain Is a JOSAM 5588 with a 14.625 depth and 17.75 ID.
The receptor Is at a 1 m height from the center of the drains. The dose Is calculated by adding the results of Check I with
the results of the calculation for the 4' ID, 38- deep drain as shown below.
Microshleld FIle: Check5C

uCIIcm2 per

BOP Mixture Nucllde FractIon uCI/cm' per 50500 dpmn100 cmr 4" ID, 38" depth

Beta Only Beta Only Beta Fraction dpml100 cmr Gross Beta Inventory (CIl

Cs-137 0.19 0.03 1.22E-10 6.15E-06 1.89E-08
Sr-90 0.12 0.02 7.69E-11 3.88E-06 1.20E-08
Co-60 6.72 0.96 4.31E-09 2.17E-04 6.70E-07

Sum 7.03 1.00

Results: JOSAM 384J JOSAM 5586 Sum

mSvlhr .17E-06 4.79E-06 5.96E-00
mremlyr 2.74E-01 1.12E+00 1.39E400

PlumBrok Ractr Dcomissinin Prjec C34 Rvisin 0Decmbe 3,200
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Check Case 6: Primary Water Pipes Check

The PWPs are closest to a floor surface In the Primary Pump House and the Reactor Building Unexcavated Area after rising
from the -34' elevation.
Assuming that the concrete above the PWPs Is removed from 0 elevation to -3 elevation per the decommissioning plan,
the PWPs would be shielded by the remaining 2-8 of concrete at the -3 excavation surface (Drawing PF-00159).
The length of the PWPs in this area Is 29' (Drawing PF-00382).The area wili be backfilled with 3 of dean material but this additional
shielding was not be included for the Buiiding Reuse evaluation.
The dose from one PWP was calculated and the results multiplied by two to account for both pipes.

Source term 50,500 dpm/100 cm2 gross beta for mRem/yr calculation.
Microshleld File: Check 6C

BOP Mixture Nuctide Fraction uCl1m2 per

Beta Only Beta Only Beta Fraction dpml100 cm2
Cs-137 0.19 0.03 1.22E-10
Sr-90 0.12 0.02 7.69E-11
Co-60 6.72 0.96 4.31E-09

Sum 7.03 1.00

Results: 5.052-14 mSvlhr
1.192-03 mRemfyr
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Check Case 7: Primary Water Pipe Ends After Cut

This check evaluates the scenario of a worker standing over the center of the exposed, grouted, open ends of the PWPs after cutting

for remediation at -3 elevation In the Pump House floor.
The area will be backfilled with 3 of clean material but this additional shielding was not be Included In the Building Reuse scenario.

The worker Is assumed to stand above the grouted PWP openings for 2340 hrslyr.

The pipes are modeled as a 28 high, 24" ID right cylinders with the receptor at a 1 m height and at an offset of 16.5' from

the center of each pipe, L.e., equidistant from each pipe (Drawing PF-O0126). The results are multiplied by two to account for both pipes.

Microshleld File: Check 7C

BOP Mixture

Beta Only

Cs-137

Sr-90

Co-60

Sum

Nucilde Fraction

Beta Only

0.19

0.12
6.72

7.03

Beta Fraction

0.03

0.02
0.96

uCicrmn per

dpml100 cm'

1.22E-10
7.69E-1 I

4.31E-09

uCI/em' per

50,500 dpm/100 cm

Gross Beta
6.15E-06
3.88E-06
2.17E-04

32" depth 24'ID

Inventory (CI)

9.57E-08

6.04E-08

3.38E-06

1.00

Results: 5.65E-06 m~vlhr
2.64E+00 mRemlyr

Plum Brook Reactor Decommissioning Project C3-6 Revision 0 December 3, 2004
Plum Brook Reactor Decommissioning Project C3-6 Revision 0 December 3, 2004



C;> *C-:
Final Status Sute i

Check Case 8 - Subsurface Structure Embedded Piping Effective pCiig

A check was performed to determine the bounding dose from the Subsurface Structure Scenario assuming the
entire inventory In the embedded piping was instantaneously released to the Subsurface Structures.
This Is a very unlikely scenario because the pipes wil be hydrolased to remove all loose contamination and
after remediation the pipes will be filled with grout

The fraction of the total Inventory actually released Is expected to be very small.
RESRAD File Name: PlumBrook Subsurface Modified Embedded Pipe

BOP

ID (In)

2.00

2.50

3.00

4.00

6.00
8.00

10.00

24.00

length (fl)

229.00

48.00

514.00

169.00

330.00

52.00

378.00

249.00

ID (cm)

5.08

6.35

7.62

10.16

15.24

20.32

25.40

60.96

length (cm)

6979.92
1463.04
15666.72
5151.12
10058.40
1584.96

11521.44
7589.52

Clrcum. (cm)

15.95

19.94

23.93

31.90

47.85

63.80

*79.76

191.41

Sum

Internal Area

(cm')

1.11E+05

2.92E+04

3.75E+05

1.64E+05

4.81E+05

1.01E+05

9.19E+05

1.45E406

3.63E+06

Internal Area

(cm')

7.66E+04

2.12E+05

1.74E+05

4.62E+05

Gross Beta (pCI)

at I dpm/100 cm"

5.02E+02

1.31 E+02

1.69E+03

7.40E+02
2.17E+03

4.56E+02
4.14E+03

6.54E+03

1.64E+04

Gross Beta pCI @

I dpm/100 cm2

3.45E+02

9.55E+02
7.82E+02

2.08E403

Hot Lab
ID fn)

3.00
4.00
6.00

length (ft)

105.00

218.00

119.00

ID (cm)

7.62

10.16

15.24

length (cm)

3200.40
6644.64
3627.12

Circum. (cm)

23.93

31.90

47.85

Sum
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Check Case 8 (cont.)

Hot Lab BOP Inventory (pCI) at 50,500 dpmt100 cm2 Gross Beta

Radionuclide Nucilde Fraction

Cs-137

Sr-90

Co-60

H-3

Eu-154

Beta Fraction

0.5470

0.3180

0.0300

0.1040

0.0010

0.8960

Nuclide Fraction

0.0019

0.0012

0.0672

0.9297

NA

HL

6.41E+07

3.73E+07

3.52E+06

1.22E+07

1.17E+05

BOP

2.24E+07

1.41E407

7.92E+08

1.10E+10

Total

8.65E+07

5.14E+07

7.95E+08

1.10E+10

1.17E+05

0.0703

The total mass of fill material In the subsurface strudures Is calculated using the equation shown In Table 5-15

of PBRF-TBD-04-006, Rev 0. The subsurface structure volume used In the calculatlon was 500,112 fl' which Includes

the Reactor Building. Hot Laboratory Building, and the Primary Pump House. As discussed In the TBD-04-006,

these buildings are essentially connected and after demolition any source term released can be reasonably modeled as uniformly

mixing throughout the three subsurface structures. The subsurface volume of the three buildings Is 500,112 ft'.

Fili Mass (g)

Radionuclide

Cs-137

Sr-90

Co-60

H-3

Eu-154

1.98E+10

pCltg

4.36E-03

2.59E-03

4.01E-02

5.53E-01

5.91E-06

Sum

Dose

(mRemlyr)

4.84E-02

1.03E-01

3.00E-01

3.87E-02

1.70E-05

4.90E-01 mRemlyr

Plum Brook Reactor Decommissioning Project C3-8 RevisionO Decembir3,2004



C. c
Final Status Sunev e I;

Embedded Pipe Area Factor

Pipe Length (ft)

63

20

10

5

2
1

0.5

0.25

mnSvlhr
2.59E-1 I
2.59E-1 I
2.49E-1I1
1.911E-11
g.18E.12
4.74E.12
2.39E-12
i.20E-12

Area Factor Microshleld File

1.OOE+00
1.OOE+00

1.04E+00
1.36E+00
2.82E+00
5.46E+00
1.08E*01
2.16E+01

AF63C

AF20C

AF10C

AF5C

AF2C

AFIC

AFHALFC
AFQTRC

Plum Brook Reactor Decommissioning Project C3-9 ReWslon 0 December 3, 2004
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- MicroShield-v5.04 (5.04-00362)

-, File: PBRF1_1C.MS5

ft'"Date: November 10, 2004
Run Time: 11:31:03 AM
Duration : 00:00:01

File Ref:
Date: Ida//7t o

By: 4Am,>..
Checked: _ _

Case Title: Case 1
Description: Case I

. Geometry: 10 - Cylinder Surface - External Dose Point

I Source Dime
Height 594.36 cm
Radius 3.81 cm

I j Dose Po'

?nsions

ints
Y

.18 cm
t 9.0 in

19 ft 6.0 in
1.5 in

z
175.26 cm
5 ft 9.0 in

. A

# 1 131.7754 cm
4 ft 3.9 in

297~
9 f

I II
zJ`

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension Material Density
3.81 cm2  Concrete 1.8

Air 0.00122
27.94 cm Concrete 2.4

Air .0.00122
.025 cm Iron 7.861-U...

Nuclide
Ba-137m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels uCi/cm2

1.6421e-012 6.0759e-002 1.1541e-010
6.1324e-011 2.2690e+000 4.3100e-009
1.7359e-012 6.4227e-002 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Eneray
MeV

(318
6122

b<>.064

Activitv
photons/sec

1.258e-03
2.321 e-03
8.445e-04

Fluence Rate
MeV/cm 2/sec
No Buildup
2.130e-60
1.045e-58
6.297e-47

Results
Fluence Rate
MeV/cm2/sec
With Buildup
8.730e-37
1.674e-36
9.328e-37

Exposure Rate
mR/hr

No Buildup
1.774e-62
8.409e-61
3.578e-49

Exposure Rate
mR/hr

With Buildup
7.272e-39
1.347e-38
5.300e-39



Page : 2
DOS File: PBRF1_1C.MS5
Run Date: Nnvemhbr 10 2004

K .R- Run Time:
6... ion:

Enerav
MeV

0.6616
0.6938
1.1732
1.3325

11:31:03 AM
00:00:01 .

Activitv
photons/sec

5.467e-02
3.701e-04
2.269e+00
2.269e+00

Fluence Rate
MeV/cm 2/sec
No Buildup
2.301e-12
1.989e-14
1.588e-09
2.834e-09

Fluence Rate
MeV/cm 2/sec
With Buildup

6.059e-1 1
4.892e-1 3
1.866e-08
2.829e-08

Exposure Rate
mR/hr

No Buildup
4.461e-15
3.840e-1 7
2.839e-12
4.917e-12

Exposure Rate
mR/hr

With Buildup
1.175e-13
9.445e-16
3.335e-1 1
4.909e-1 1

TOTALS: 4.597e+00 4.425e-09 4.701 e-08 7.760e-12 8.255e-1 1

��iQ

)



MicroShield v5.04 (5.04-00362) 1 111 0104

K)
MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:1MS51DATA1PBRF1_1C.MS5

Case Title: Case I
This case was run on Wednesday, November 10, 2004 at 11:31:03 AM

Dose Point# 1 - (131.7754,297.18,175.26) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2 /sec
MeV/cm2 /sec

3.484e-009
4.425e-009

3.723e-008
4.701 e-008

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
of

mR/hr
mGy/hr
mrad/hr

7.760e-012
6.775e-014
6.775e-012

8.255e-011
7.207e-013
7.207e-01 1

I

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

7.691e-014
6.625e-014
6.625e-014
5.919e-014

8.186e-014
7.883e-014
7.883e-014
6.270e-014

(ICRP 51 - 1987)
mSvlhr

8.183e-013
7.045e-013
7.045e-013
6.293e-013

8.711 e-013
8.387e-013
8.387e-013
6.668e-013

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

..

..

6.925e-014
6.381e-014
5.076e-014
5.746e-014
5.086e-014

7.368e-01 3
6.786e-013
5.396e-013
6.110e-013
5.407e-013

Page 1



MicroShield.v5.04 (5.04-00362)

KPae : 1
z. File: PBRF1_2C.MS5
. . Date: November 10, 2004
Run Time: 1:34:44 PM
Duration : 00:00:01

File Ref:
Date: I I i 7I

By: -)1
Checked:

Case Title: Case 1
Description: Case I

Geometry: 10 - Cylinder Surface - External Dose Point

% t Source Dime,nsions
Height
Radius .7

09.6 cm
'.62 cm

)ose Points
Y .

304.8 cm
10 ft 0.0 ini

I

I

I -

:1

X
# 1 135.5854 cm

4 ft 5.4 in

Shield Name Dii
Cyl. Core 7
Transition
Shield 2 2
Air Gap
Wall Clad

20 ft 0.0 in
3.0 in

z
137.16 cm
4 ft 6.0 in

erial Density
*rete 1.8
ir 0.00122
.rete 2.4
ir 0.00122
in 7.86

Shields
mension Material Density
.62 cm2 Concrete 1.8
mension Mat(
.62 cm2  Conc

Ai
7.94 cm Conc

Ai
025 cm Irc

Nuclide
Ba-137m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels uCi/cm2

3.3685e-012 1.2463e-001 1.1541 e-010
1.2579e-010 4.6543e+000 4.31 OOe-009
3.5607e-012 1.3175e-001 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Eneray
MeV

n 318
322

U.v364

Activitv
photons/sec

2.580e-03
4.761 e-03
1.732e-03

Fluence Rate
MeV/cm2 /sec
No Buildup
7.592e-53
2.283e-51
2.103e-41

Results
Fluence Rate
MeV/cm2/sec
With Buildup

2.138e-36
4.099e-36
2.285e-36

Exposure Rate
mR/hr

No Buildup
6.324e-55
1.837e-53
1.195e-43

Exposure Rate
mR/hr

With Buildup
1.781 e-38
3.299e-38
1.298e-38



Page : 2
DOS File: PBRF1_2C.MS5
',un Date: November 10, 2004

-'Run Time: 1:34:44 PM
0)ion : 00:00:01

Energy
MeV

0.6616
0.6938
1.1732
1.3325

Activity
photons/sec

1.121e-01
7.592e-04
4.654e+00
4.654e+00

Fluence Rate
MeV/cm2 /sec

No Buildup
1.696e-1 1
1.427e-13
8.701e-09
1.465e-08

2.337e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

3.563e-1 0
2.814e-12
8.632e-08
1.249e-07

2.1 16e-07

Exposure Rate
mR/hr

No Buildup
3.288e-14
2.756e-16
1.555e-11
2.542e-1 1

4.1OOe-11

Exposure Rate
mR/hr

With Buildup
6.908e-1 3
5.432e-15
1.543e-10
2.168e-1 0

3.717e-10TOTALS: 9.431e+00

. ..



MicroShield v5.04 (5.04-00362) 11/10t04

K>
MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\PBRF1_2C.MS5

Case Title: Case 1
This case was run on Wednesday, November 10, 2004 at 1:34:44 PM

Dose Point # I - (135.5854,304.8,137.16) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2/sec
MeV/cm 2/sec

1.844e-008
2.337e-008

1.679e-007
2.116e-007

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

mR.lhr
mGy/hr
mrad/hr

4.1OOe-01 1
3.579e-013
3.579e-01 1

3.717e-010
3.245e-012
3.245e-010

up,

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.i

I,

i.

(ICRP 51 - 1987)
mSv/hr

.,

.,

.,

4.063e-013
3.500e-013
3.500e-013
3.126e-013

4.325e-013
4.165e-013
4.165e-013
3.312e-013

3.685e-012
3.172e-012
3.172e-012
2.833e-012

3.923e-012
3.777e-0 12
3.777e-0 12
3.002e-012

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr 3.659e-013

3.37le-013
2.68le-013
3.035e-013
2.687e-013

3.318e-012
3.056e-012
2.429e-012
2.751e-012
2.434e-012

C...

Page 1



*MicroShield.v5.04 (5.04-00362)
Radiological Services, Inc.

KCPage : 1
, File: PBRF1 3C.MS5

kA ~- ate: November 1 0, 2004
Run Time: 1:46:23 PM
Duration : 00:00:01

File Ref:
Date: It 1i

B y : .. I
Checked: ______

Case Title: Case I
Description: Case I

Geometry: 10 - Cylinder Surface - External Dose Point

Source Dimc
Height 1.2e+3 cm
Radius 3.81 cm

?nsic

K
' X

# 1 131.7754 cm
4 ft 3.9 in

Shield Name Dir
Cyl. Core 3.
Transition
Shield 2 27
Air Gap
Wall Clad A

)ose Points
Y

594.36
19 ft6.

39 ft 0.0 in
1.5 in

z
cm 83.82 cm
) in 2 ft 9.0 in

laterial Density
)ncrete 1.8
Air 0.00122

)ncrete 2.4
Air 0.00122
Iron 7.86

Shields
nension 

Material Density

,81 

CM2 Concrete 1-8

nension IV
81 cm2  C(

'.94 cm Cc

)25 cm
�'� �ON

k

Nuclide
Ba-137m
Co-60
Cs-137

Grouping
curies

3.2842e-012
1.2265e-01 0
3.4717e-012

Source Input
Method : Actual Photon Energies

becquerels uCi/cm2

1.2152e-001 1.1541e-010
4.5380e+000 4.3100e-009
1.2845e-001 1.2200e-010

Bp/cm2

4.2702e-006
1.5947e-004

*4.5140e-006

Buildup
The material reference is: Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0 0318

-."242
C---' 6

Activity
photons/sec

2.516e-03
4.642e-03
1.689e-03

Fluence Rate
MeV/cm2/sec
No Buildup
9.837e-47
1.944e-45
4.954e-37

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.722e-36
3.302e-36
3.140e-36

Exposure Rate
mR/hr

No Buildup
8.194e-49
1.565e-47
2.814e-39

Exposure Rate
mR/hr

With BuilduD
1.435e-38
2.657e-38
1.784e-38



Page :2
DOS File: PBRF1_3C.MS5
Run Date: November 10, 2004

K.Run Time: 1:46:23 PM
(r;.]tion : 00:00:01

Enerqy Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

1.093e-01
7.402e-04
4.538e+00
4.538e+00

Fluence Rate
MeVlcm2 lsec

No Buildup
4.469e-1 1
3.665e-13
1.700e-08
2.692e-08

Fluence Rate
MeVlcm 2/sec
With Buildup

7.287e-10
5.628e-12
1.380e-07
1.896e-07

Exposure Rate
mR/hr

No Buildup
8.665e-14
7.075e-16
3.037e-1 1

. 4.670e-11

Exposure Rate
mR/hr

With Buildup
1.413e-12
1.087e-14
2.466e-10
3.290e-1 0

TOTALS: 9.195e+00 4.396e-08 3.284e-07 7.715e-1 1 5.771e-10

C



MicroShield v5.04 (5.04-00362) 1 1110/04

�2)

MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:1MS51DATA1PBRF1_3C.MS5

Case Title: Case I
This case was run on Wednesday, November 10, 2004 at 1:46:23 PM

Dose Point# 1 - (131.7754,594.36,83.82) cm

Results (Summed over enerqies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2/sec
MeV/cm 2 /sec

3.475e-008
4.396e-008

2.611 e-007
3.284e-007

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

mR/hr
mGy/hr
mrad/hr

7.715e-011
6.736e-01 3
6.736e-01 1

5.771e-010
5.038e-012
5.038e-010

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

is

St

(ICRP 51 - 1987)
mSv/hr

It

.,

.,

e-'-11
II � � �-..

7.647e-013
6.585e-01 3
6.585e-013
5.882e-013

8.14 le-013
7.838e-013
7.838e-013
6.233e-013

5.721e-012
4.924e-012
4.924e-012
4.398e-012

6.091e-012
5.864e-012
5.864e-012
4.660e-012

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,
6.886e-013
6.343e-013
5.044e-013
5.712e-013
5.055e-013

5.151e-012
4.744e-012
3.770e-012
4.271e-012
3.778e-012

::

Page 1



MicroShield. v5.04 (5.04-00362)

> Page : 1
File: PBRF1 4C.MS5

,.,,- bate: November 10, 2004
Run Time: 1:58:12 PM
Duration : 00:00:01

File Ref:
Date: I I l- I At

C By:ekd -
Checked:

Case Title: Case 1
Description: Case 1

Geometry: 10 - Cylinder Surface - External Dose Point

Source Dim(
Height 1.3e+3 cm
Radius 7.62 cm

?nsions

intsDose Po'

42 ft 0.0 in
3.0 in

z
33.1 cm

1 ft 3.0 in

X
# 1 135.5854 cm

4 ft 5.4 in

Y
640.08 cm
21 ft 0.0 in

2P
Shield Name

Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension Material Density
7.62 cm2  Concrete 1.8

Air 0.00122
27.94 cm Concrete 2.4

Air 0.00122
.025 cm Iron 7.86.D

Nuclide
Ba-137m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels WCi/cm 2

7.0738e-012 2.6173e-001 1.1541e-010
2.6417e-010 9.7741e+000 4.3100e-009
7.4775e-012 2.7667e-001 1.2200e-010

, Bq/cm 2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0318
t~..!322

OiZ:`364

Activitv
photons/sec

5.419e-03
9.997e-03
3.638e-03

Fluence Rate
MeV/cm 2/sec
No Buildup
3.401e-42
5.057e-41
1.130e-33

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

3.940e-36
7.553e-36
3.565e-33

Exposure Rate
mR/hr

No Buildup
2.833e-44
4.070e-43
6.422e-36

Exposure Rate
mR/hr

With Buildup
3.282e-38
6.079e-38
2.025e-35



Page : 2
DOS File: PBRF1_4C.MS5

<,Run Date: November 10, 2004
Run Time: 1:58:12 PM
( .tion : 00:00:01

(s : :o

Enercv
MeV

0.6616
0.6938
1.1732
1.3325

Activitv
photons/sec

2.355e-01
1.594e-03
9.774e+00
9.774e+00

Fluence Rate
MeV/cm 2/sec
No Buildup
1.907e-1 0
1.539e-1 2
6.095e-08
9.334e-08

Fluence Rate
MeV/cm2 /sec
With Buildup
2.637e-09
2.013e-1 1

*4.383e-07
5.875e-07

Exposure Rate
mR/hr

No Buildup
3.697e-1 3
2.972e-15
1.089e-10
1.619e-10

Exposure Rate
mR/hr

With Buildup
5.111e-12
3.886e-14
7.833e-10
1.019e-09

TOTALS: 1.980e+01 1.545e-07 . 1.029e-06 2.712e-10 1.808e-09

1.)



MicroShield v5.04 (5.04-00362) 11/10104

MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\PBRF1_4C.MS5

Case Title: Case I
This case was run on Wednesday, November 10, 2004 at 1:58:12 PM

Dose Point# 1 - (135.5854,640.08,38.1) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2 /sec
MeV/cm2/sec

1.223e-007
1.545e-007

8.185e-007
1.029e-006

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

mR./hr
mrGy/hr
mrad/hr

2.712e-010
2.368e-012
2.368e-010

1.808e-009
1.578e-011
1.578e-009

I

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

,I

..

.I

(ICRP 51 - 1987)
mSv/hr

2.689e-012
2.315e-012
2.315e-012
2.068e-012

2.862e-012
2.756e-012
2.756e-012
2.191e-012

1.792e-01 1
1.542e-01 1
1.542e-01 1
1.378e-011

1.908e-01 1
1.837e-01 1
1.837e-01 1
1.460e-01 1

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

,.

2.421e-012
2.230e-012
1.773e-012
2.008e-012
1.777e-012

1.614e-011
1.486e-01 1
1.181e-011
1.338e-01 1
1.184e-011

(I
K-'

Page 1



MicroShield v5.04 (5.04-00362)

K Page : 1
File: PBRF1_9C.MS5

(1:JDate: November 10, 2004
Run Time: 2:03:39 PM
Duration : 00:00:01

File Ref:
Date: I I

By: '.i R
* Checked: _

Case Title: Case I
Description: Case 1

Geometry: 10 - Cylinder Surface - External Dose Point

17 Source Dimeknsionns
Height
Radius

2.5e+3 cm
2.54 cm

Dose Points

82 ft 6.0 in
1.0 in

z
15.24 cm

6.0 in

X
# 1 313.3854 cm

10 ft 3.4 in

Y
1257.3 cm
41 ft 3.0 in

L2-L
z

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension

2.54 cm2

210.82 cm

.025 cm

Material Density
Concrete 1.8

Air 0.00122
Concrete 2.4

Air 0.00122
Iron 7.86

Nuclide
Ba-137m

- Co-60
Cs-137

4

4,

Source Input
Grouping Method : Actual PI
curies becquerels

.6316e-012 1.7137e-001

.7297e-010 6.3997e+000

.8960e-012 1.8115e-001

ioton Energies
uCi/cm2

1.1541e-010
4.31OOe-009
1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0318
.122

C, .. .64

Activity
photons/sec

3.548e-03
6.546e-03
2.382e-03

Fluence Rate
MeV/cm 2/sec
No Buildup
1.388e-229
6.442e-223
1.417e-168

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

5.768e-37
1.106e-36
6.163e-37

Exposure Rate
mR/hr

No Buildup
1.156e-231
5.184e-225
8.049e-171

* Exposure Rate
mR/hr

With Buildup
4.805e-39
8.900e-39
3.502e-39



Page : 2
DOS File: PBRF1_9C.MS5
Piin nnt - NKnvpmhpr in fn nA

i *u. Io;.w vvEe~
Run Time: 2:03:39 PhMi
(--jiion : 00:00:01 -

Energy Activi'
MeV photons,

* v, ouv-t

ety
;/sec

0.6616
0.6938
1.1732
1.3325

1.542e-01
1.044e-03
6.400e+00
6.400e+00

Fluence Rate
MeV/cm 2/sec
No Buildup
3.135e-26
5.176e-28
3.236e-20
2.485e-19

Fluence Rate
MeV/cm 2lsec
With Buildup

1.034e-23
1.521 e-25
2.766e-1 8
1.624e-17

Exposure Rate
mR/hr

No Buildup
6.078e-29
9.993e-31
5.782e-23
4.312e-22

Exposure Rate
mR/hr

With Buildup
2.005e-26
2.936e-28
4.943e-21
2.817e-20

TOTALS: 1.297e+01 2.809e-1 9 1.900e-17 4.890e-22 3.311 e-20

K~KJ
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MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:1MS51DATA1PBRF1_9C.MS5

Case Title: Case I
This case was run on Wednesday, November 10, 2004 at 2:03:39 PM

Dose Point# 1 - (313.3854,1257.3,15.24) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2 /sec
MeV/cm2 /sec

2.14le-019
2.809e-019

1.454e-017
1.900e-017

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
.,

mR/hr
mGy/hr
mrad/hr

4.890e-022
4.269e-024
4.269e-022

3.311 e-020
2.891 e-022
2.891 e-020

.��U

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

I,

(ICRP 51 - 1987)
mSv/hr

4.841e-024
4.182e-024
4.182e-024
3.740e-024

5.148e-024
4.963e-024
4.963e-024
3.957e-024

3.278e-022
2.831 e-022
2.831 e-022
2.532e-022

3.487e-022
3.361 e-022
3.361 e-022
2.679e-022

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

4.361 e-024
4.025e-024
3.214e-024
3.627e-024
3.216e-024

2.953e-022
2.725e-022
2.175e-022
2.455e-022
2.177e-022

II

K>.
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.MicroShield~v5.04 (5.04-00362)'

K.'age : 1
~ File: PBRF1 5C.MS5

-JDate: November 10, 2004
Run Time: 2:07:02 PM
Duration : 00:00:01

File Ref:
Date: ILf II -LI "v

By: j dQ I
Checked:

Case Title: Case 1
Description: Case I

Geometry: 10 - Cylinder Surface - External Dose Point

Source Dimensi
l Height 2.8e+3 cm
l Radius 3.81 cm

Dose Points
X

#1 131.7754 cm 1371
4 ft 3.9 in 45

Shields
Shield Name Dimension I

Cyl. Core 3.81 cm2  C
Traneitinn

ons
90 ft 6.0 in

1.5 in

Y
9.22 cm
ft 3.0 in

Aaterial
concrete

Air
oncrete

Air
Iron

z
0 cm

0.0 in

Density
1.8
0.00122
2.4
0.00122
7.86

<-2w) Shield 2
Air Gap
Wall Clad

27.94 cm

.025 cm

C

Nuclide
Ba-137m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels pCi/cm2

7.6211e-012 2.8198e-001 1.1541e-010
2.8461e-010 1.0530e+001 4.3100e-009
8.0562e-012 2.9808e-001 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enerpv
MeV

0.0318
A. 22

l ,64

Activitv
photons/sec

5.838e-03
1.077e-02
3.920e-03

Fluence Rate
MeV/cm2 /sec
No Buildup
2.594e-41
3.63le-40
4.658e-33

Results
Fluence Rate
MeV/cm 2/sec
With Buildup
2.292e-36
4.395e-36
1.471 e-32

Exposure Rate
mR/hr

No Buildup
2.160e-43
2.922e-42
2.646e-35

Exposure Rate
mR/hr

With Buildup
1.909e-38
3.537e-38
8.356e-35



Page : 2
DOS File: PBRFI5C.MS5
Run Date: November 10, 2004

K-i Run Time: 2:07:02 PM
(rjtion : 00:00:01:3

Enerqv
MeV

0.6616
0.6938
1.1732
1.3325

Activity
photons/sec

* 2.537e-01
1.718e-03
1.053e+01
1.053e+01

Fluence Rate
MeV/cm 2 /sec

No Buildup
1.436e-10
1.154e-12
4.373e-08
6.623e-08

Fluence Rate
MeV/cm2 /sec
With Buildup

1.898e-09
1.443e-11
3.015e-07
3.999e-07

Exposure Rate
mR/hr

No Buildup
2.783e-13
2.229e-15
7.815e-1 1
1.149e-10

Exposure Rate
mR/hr

With Buildup
3.679e-12
2.786e-14
5.388e-10
6.938e-1 0

TOTALS: 2.134e+01 1.10le-07. 7.033e-07 1.933e-1 0 1.236e-09

K~CQ

C



.MicroShield v5.04 (5.04-00362)

<,Pa e : 1
File: PBRF1 6C.MS5

(il: ate: November 10, 2004
Run Time: 2:09:49 PM
Duration : 00:00:01

File Ref:
Date: )l ,z...I'(

By: T5i_
Checked:

Case Title: Case 1
Description: Case 1

Geometry: 10 - Cylinder Surface - External Dose Point

Source Dimer
Height 2.5e+3 cm
Radius 7.62 cm

Dose Poir
x

i 1 135.5854 cm 123,
4ft5.4 in 40

Shields
Shield Name Dimension

Cyl. Core 7.62 cm2

isions

its
Y

4.44 cm
ft 6.0 in

81 ft 0.0 in
3.0 in

z
7.62 cm

3.0 in

Material Density
Air 0.00122

Transition
I Shield 2
Air Gap
Wall Clad

Air 0.00122
27.94 cm Concrete 2.4

Air 0.00122
.025 cm Iron 7.86

Nuclide
Ba-1 37m
Co-60
Cs-1 37

Grouping
curies

1.3642e-01 1
5.0946e-010
1.4421e-0 11

Source Input
Method : Actual Photon Energies

becquerels pCi/cm2

5.0476e-001 1.1541e-010
1.8850e+001 4.3100e-009
5.3358e-001 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

- Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

318
'22

u364

Activitv
photons/sec

1.045e-02
1.928e-02
7.016e-03

Fluence Rate
MeV/cm2/sec
No Buildup
9.095e-41
1.270e-39
1 .597e-32

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

4.409e-36
8.453e-36
5.042e-32

Exposure Rate
mR/hr

No Buildup
7.575e-43
1.022e-41
9.074e-35

Exposure Rate
mR/hr

With Buildup
3.672e-38
6.803e-38
2.865e-34



MicroShield v5.04 (5.04-00362) 11/10J04

MicroShield v5.04 (5.04-00362)

(3.
Conversion of calculatea exposure in air to dose

FILE: C:\MS5\DATA\PBRF1 5C.MS5
Case Title: Case I

This case was run on Wednesday, November 10, 2004 at 2:07:02 PM
Dose Point# 1 - (131.7754,1379.22,0) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2 /sec
MeV/cm 2/sec

8.720e-008
1.10le-007

5.600e-007
7.033e-007

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

mR/hr
mGy/hr
mrad/hr

1.933e-010
1.688e-012
1.688e-010

1.236e-009
1.079e-011
1.079e-009

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

I,

of

..

(ICRP 51 - 1987)
mSv/hr

..

..

.,

1.916e-012
1.650e-012
1.650e-012
1.474e-012

2.040e-012
1.964e-012
.1.964e-012
1.562e-012

1.226e-01 1
1.055e-01 1
1.055e-01 1
9.420e-012

1.305e-011
1.256e-01 1
1.256e-01 1
9.983e-012

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..
1.726e-012
1.589e-012
1.264e-012
1.431e-012
1.266e-012

1.104e-01 1
1.01 6e-01 1
8.074e-012
9.149e-012
8.093e-012

Page 1



Page :2
DOS File: PBRF1_6C.MS5
Run Date: November 10, 2004
Run Time: 2:09:49 PM
(.23- ion : 00:00:01 .

Enerov
MeV

Activity
photons/sec

0.6616
0.6938
1.1732
1.3325

4.542e-01
3.075e-03
1.885e+01
1.885e+01

Fluence Rate
MeV/cm2 /sec
No Buildup
3.698e-1 0
2.961e-12
1.070e-07
1.602e-07

2.676e-07

Fluence Rate
MeV/cm2/sec
With Buildup

4.650e-09
3.522e-1 1
7.056e-07
9.270e-07

Il.637e-06

Exoosure Rate
mR/hr

No Buildup
7.170e-13
5.717e-1 5
1.912e-10
2.780e-10

4.699e-10

Exposure Rate
mR/hr

With Buildup
9.014e-12
6.800e-14
1.261 e-09
1.608e-09

2.878e-09TOTALS: 3.819e+01

K~-i
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MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:1MS51DATA1PBRF1_6C.MS5

Case Title: Case I
This case was run on Wednesday, November 10, 2004 at 2:09:49 PM

Dose Point# I ~-(1 35.5854,1234.44,7.62) cm

Results (Summed over ener-gies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2/sec
MeV/cm 2/sec

2.1 20e-007
2.676e-007

I1.304e-006
I1.637e-006

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
II

mR/hr
mGy/hr
mrad/hr

4.699e-01 0
4.102e-012
4.102e-010

2.878e-009
2.513e-011
2.51 3e-009

K)-

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987).
mSv/hr

I,

'I

(ICRP 51 - 1987)
mSv/hr

II

It

'C

(ICRP 51 - 1987)
mSv/hr

4.658e-01 2
4.01 le-012
4.011le-012
3.582e-012

4.959e-012
4.774e-0 12
4.774e-012
3.796e-012

4.194e-012
3.863e-01 2
3.07 le-012
3.478e-01 2
3.078e-01 2

2.854e-01 I
2.456e-01 1
2.456e-01 I
2.193e-01 I

3.038e-01 1
2.925e-01 1

.2.925e-01 1
2.324e-01 I

2.569e-01 1
2.366e-01 1
1 .880e-01 1
2.130e-01 1
I1.884e-01 1I I

C:--
Page I



,MicroShield.v5.04 (5.04-00362)'

Us~age : 1
t. ( File: PBR1_10C.MS5

'----FDate: November 10, 2004
Run Time: 2:13:32 PM
Duration : 00:00:01

File Ref:
Date: It I)/ L |

By: 2iE.
Checked: _

Case Title: Case 1
Description: Case I

Geometry: 10 - Cylinder Surface - External Dose Point

Source Dimf
f, I I_. ufl .I _

?nsions

Ii
Z2

Heignt
Radius

i.6e+3 cm
10.16 cm

52 ft 0.0 in
4.0 in

Dose Points
. X

#1 138.1254cm
4 ft 6.4 in

Shield Name Dir
Cyl. Core 10
Transition
Shield 2 2 i
Air Gap
Wall Clad

Y
792.48 cm
26 ft 0.0 in

Shields
nension Material
.16 cm2  Concrete

Air
7.94 cm Concrete

Air
025 cm Iron

z
53.34 cm
1 ft 9.0 in

-X.

Density
1.8
0.00122
2.4
0.00122
7.86

Nuclide
Ba-137m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels uCi/cm2

1.1677e-011 4.3206e-001 1.1541e-010
4.3608e-010 1.6135e+001 4.31 OOe-009
1.2344e-01 1 4.5672e-001 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference .is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

- Eneray
MeV

.0318
i -322
.: .- 64

Activitv
photons/sec

8.945e-03
1.650e-02
6.006e-03

Fluence Rate
MeV/cm 2/sec

No Buildup
6.493e-43
1.017e-41
3.525e-34

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

5.116e-36
9.81 Oe-36
1.1 13e-33

Exposure Rate
mR/hr

No Buildup
5.408e-45
8.187e-44
2.003e-36

Exposure Rate
mR/hr

With Buildup
4.262e-38
7.895e-38
6.321 e-36



Page : 2
DOS File: PBR1 10C.MS5
Run Date: November 10, 2004

<~ Run Time: 2:13:32 PM
U.nction : 00:00:01 .

Energy Activity
MeV photons/sec

0.6616
0.6938
1.1732

- 1.3325

3.888e-01
2.632e-03
1.614e+01
1.614e+01

Fluence Rate
MeV/cm2 /sec
No Buildup
1.875e-1 0
1.518e-12
6.231 e-08
9.622e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

2.688e-09
2.058e-11
4.624e-07
6.244e-07

Exposure Rate
mR/hr

No Buildup
3.635e-1 3
2.932e-15
1.113e-10
1.669e-1 0

Exposure Rate
mR/hr

With Buildup
5.21le-12
3.973e-14
8.264e-10
1 .083e-09

TOTALS: 3.269e+01 1.587e-07 1.090e-06 2.787e-10 1.915e-09

<-'0

IC'
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K-I

MicroShield v5.04 (5.04-00362)

Conversion ot calculatea exposure in air to dose
FILE: C:\MS5\DATAIPBRI 10C.MS5

Case Title: Case I
This case was run on Wednesday, November 10, 2004 at 2:13:32 PM

Dose Point# I - (138.1254,792.48,53.34) cm

Results (Summed over enerqies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2isec
MeV/cm2/sec

1.256e-007
1.587e-007

8.669e-007
I1.090e-006

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

mR/hr
mGy/hr
mrad/hr

2.787e-010
2.433e-012
2.433e-010

1.915e-009
1.672e-01 1
1.672e-009

Deep Dose Equivalerit Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

,.

(ICRP 51 - 1987)
mSv/hr

of

. .

KID

2.762e-012
2.378e-012
2.378e-012
2.124e-01 2

2.940e-012
2.831e-012
2.831 e-01 2
2.251e-012

1.899e-011
1.634e-01 1
1.634e-01 1
1.459e-011

2.021e-01 1
1.946e-01 1
1.946e-011
1.546e-011

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

..

2.487e-012
2.291e-012
1.822e-012
2.063e-012
1.825e-012

1.709e-01 1
.1.574e-01 1
1.251e-01 1
1.417e-011
1.254e-01 1

Page 1



MicroShield v5.04 (5.04-00362j

K&Page : 1
7 File: PBRF.1 7C.MS5
`Date: November 10, 2004

Run Time: 2:18:52 PM
Duration : 00:00:01

File Ref:
Date: 11

By: '
Checked:

Case Title: Case 1
Description: Case 1

Geometry: 10 - Cylinder Surface- External Dose Point

Source Dimef Height 1.4e+,
- Radius 3.81

)nsions
3cm
I1 cm

Dc

Kj7

x
#1 131.7754 cm

4 ft 3.9 in

Shield Name Dime
- Cyl. Core 3J

Transition
Shield 2 .9
Air Gap
Wall Clad .0

Source Input
Grouping Method : Actual Photon Energies
curies becquerels pCi/cm'

3.9579e-012 1.4644e-001 1.1541e-010
1.4781e-010 5.4689e+000 4.3100e-009
4.1839e-012 1.5480e-001 1.2200e-010

)se Points
Y

7 16.28 cm
23 ft 6.0 in

Shields
ension Material Density
31 ft2  Air 0.00122

Air 0.00122
17 ft Concrete 2.4

Air 0.00122
01 ft Iron 7.86

Bq/cm 2

4.2702e-006
1.5947e-004
4.5140e-006

47 ft
1.5 in

z
99.06 cm
3 ft 3.0 in

Nuclide
Ba-137m
Co-60
Cs-137

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

_a0318
f. 3 2 2

t:.v364.K _ -I .

Activitv
photons/sec

3.032e-03
5.594e-03
2.036e-03

Fluence Rate
MeV/cm 2/sec

No Buildup
2.572e-48
5.743e-47
4.168e-38

Results
Fluence Rate
MeV/cm2/sec
With Buildup

1.670e-36
3.201 e-36
1.791 e-36

ExDosure Rate
mR/hr

No Buildup
2.142e-50
4.622e-49
2.368e-40

Exposure Rate
mR/hr

With Buildup
1.391e-38
2.576e-38
1.017e-38



Page :2
DOS File: PBRF1_7C.MS5
Run Date: November 10, 2004

KtRun Time: 2:18:52 PM
ri..on : 00:00:01

Energy Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

1.318e-01
8.921e-04
5.469e+00
5.469e+00

Fluence Rate
MeV/cm 2/sec

No Buildup
3.895e-1 1
3.204e-13
1.528e-08
2.434e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

6.543e-10
5.063e-1 2
1.265e-07
1.744e-07

Exrosure Rate
mR/hr

No Buildup
7.551 e-14
6.185e-16
2.731 e-11
4.222e-1 1

Exposure Rate
mR/hr

With Buildup
1.268e-12
9.776e-1 5
2.260e-1 0
3.026e-1 0

TOTALS: 1.108e+01 3.966e-08 3.016e-07 6.961 e-1 1 5.299e-1 0

KJ)
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MicroShield v5.04 (5.04-00362)

C) jf
Conversion of calculated exposure in air to dose

FILE: C:XMS51DATA1PBRF1 7C.MS5
Case Title: Case I

This case was run on Wednesday, November 10, 2004 at 2:18:52 PM
Dose Point # I - (4.32e+00,23.5,3.25) ft

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2 /sec
MeV/cm2 /sec

3.135e-008
3.966e-008

2.397e-007
3.016e-007

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
. .

mR/hr
mGy/hr
mrad/hr

6.961 e-011
6.077e-013
6.077e-01 1

5.299e-010
4.626e-012
4.626e-010

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

..
'9

(ICRP 51 - 1987)
mSv/hr

..

.,

KJTh

6.900e-01 3
5.942e-013
5.942e-013
5.307e-013

7.345e-013
7.072e-013
7.072e-013
5.623e-013

5.254e-012
4.522e-012
4.522e-01 2
4.039e-012

5.593e-012
5.384e-012
5.384e-012
4.280e-012

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

.,

.,

6.213e-013
5.723e-013
4.551e-013
5.153e-013
4.561e-013

4.730e-012
4.356e-012
3.462e-012
3.922e-012
3.470e-012

I C-
QK>
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MicroShield.v5.04 (5.04-00362)

K-'Paoe : 1
File PBRF1 8C.MS5

i ̀ .p.ate: November 10, 2004
Run Time: 2:49:22 PM
Duration : 00:00:01

File Ref:
Date: i1 2ILI

By: ?te
Checked:

Case Title: Case I
Description: Case I

Geometry: 10 - Cylinder Surface - External Dose Point

Ft Source Dime
| . Height 1.6e+3 cm

nsions

Radius

X
# 1 135.585,

4ft5

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

7.62 cm

Dose Points
Y

4 cm 640.08 cm
'.4 in 21 ft 0.0 in

Shields
Dimension Mate
7.62 cm2 Conci

52 ft 0.0 in
3.0 in

z
144.78 cm
4 ft 9.0 in

rial Density
ete 1.8

0.00122
ete 2.4

0.00122
I 7.86

r

Kj��)
Air

27.94 cm Concr
Air

.025 cm Iror

Nuclide
Ba-1 37m
Co-60
Cs-1 37

.Source Input
Grouping Method : Actual Photon Energies
curies becquerels uCi/cm'

8.7580e-012 3.2405e-001 1.1541e-010
3.2706e-010 1.2101e+001 4.31OOe-009
9.2579e-012 3.4254e-001 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enerav
MeV

5;6,318

.;V'+64

Activitv
photons/sec

6.709e-03
1.238e-02
4.504e-03

Fluence Rate
MeV/cm2/sec
No Buildup
5.919e-54
1.91 Oe-52
3.226e-42

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

2.71 9e-36
5.214e-36
2.906e-36

Exposure Rate
mR/hr

No Buildup
4.930e-56
1.537e-54
1.833e-44

Exposure Rate
mR/hr

With Buildup
2.265e-38
4.196e-38
1.651e-38



Page :2
DOS File: PBRF1_8C.MS5
S.un Date: November 10, 2004

"-un Time: 2:49:22 PM
.ion : 00:00:01

Energy Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

2.916e-01
1.974e-03
1.210e+01
1.21 Oe+01

Fluence Rate
MeV/cm2 /sec
No Buildup
1.324e-1 1
1.119e-13
7.140e-09
1.215e-08

Fluence Rate
MeWcm 2/sec
With Buildup

2.893e-1 0
2.293e-12
7.307e-08
1.067e-07

Exposure Rate
mR/hr

No Buildup
2.566e-14
2.160e-16
1.276e-1 1
2.107e-1 1

Exposure Rate
mR/hr

With Buildup
5.609e-1 3
4.428e-15
1.306e-10
1.85 le-10

TOTALS: 2.452e+01 1.930e-08 1.801 e-07 3.386e-1 1 3.162e-10



MicroShield v5.04 (5.04-00362) 11110104

MicroShield v5.04 (5.04-00362)

C)
Conversion of calculated exposure in air to dose

FILE: C:IMS51DATA1PBRF1 8C.MS5
Case Title: Case I

This case was run on Wednesday, November 10, 2004 at 2:49:22 PM
Dose Point # 1 - (135.5854,640.08,144.78) cm

Results (Summed over enerqies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2/sec
MeV/cm2/sec

1.522e-008
1.930e-008

1.428e-007
1.801 e-007

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
of

mR/hr
mGy/hr
mrad/hr

3.386e-01 1
2.956e-013
2.956e-01 1

3.162e-010
2.761 e-012
2.761e-010

��o

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o lsotropic

(ICRP 51 - 1987)
mSv/hr

'S

(ICRP 51 - 1987)
mSv/hr

.,

3.356e-013
2.890e-013
2.890e-013
2.582e-013

3.572e-013
3.439e-013
3.439e-013
2.735e-01 3

3.135e-012
2.699e-012
2.699e-012
2.41 1e-012

3.337e-012
3.213e-012
3.213e-012
2.554e-012..

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

.,

3.022e-013
2.784e-013
2.214e-013
2.507e-013
2.219e-013

2.823e-012
2.600e-012
2.067e-012
2.341 e-0 12
2.07le-012

Page 1



MicroShield v5.04 (5.04-00362)

K.Page : 1
.:i File:PBR1 11C.MS5

A ,w ate: November 10, 2004
Run Time: 2:59:29 PM
Duration : 00:00:01

File Ref:
Date: iI I laL

By: jj
Checked:

Case Title: Case 1
Description: Case I

,Geometry: 10 - Cylinder Surface - External Dose Point

Source DimiR I- . is 1 -. ensions
Reagdt
Radius

I.e-f- cm
5.08 cm

.

Dose Points
X Y

# 1 1.33e+02 cm 571.5 cm
4ft4.4in 18ft9.0in

37 ft 6.0 in
2.0 in

160.02 cm
5 ft 3.0 in

a,~c-
Shield Name

Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension
5.08 cm2

27.94 cm

.025 cm

Material Density
Concrete 1.8

Air 0.00122
Concrete 2.4

Air 0.00122
Iron 7.86� -J.'

Nuclide
Ba-137m
Co-60
Cs-1 37

Grouping
curies

4.2106e-012
1.5724e-010
4.4509e-012

Source Inpi
Method : Actual

becquerels
1.5579e-001
5.8179e+000
1.6468e-001

Photon Energies
uCi/cm 2

1.154le-010
4.31 OOe-009
1.2200e-01 0

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energv
MeV

0.0318
(-'i122
U.64

Activity
photons/sec

3.225e-03
5.951 e-03
2.165e-03

Fluence Rate
MeV/cm 2/sec

No Buildup
2.743e-57
1.101e-55
1.1 97e-44

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

1.602e-36
3.072e-36
1.712e-36

Exposure Rate
mR/hr

No Buildup
2.285e-59
8.863e-58
6.803e-47

Exposure Rate
mR/hr

With Buildup
1.335e-38
2.472e-38
9.727e-39



Page : 2
DOS File: PBR1 11C.MS5
Run Date: November 10, 2004

Y_,Run Time: 2:59:29 PM
Fntion : 00:00:01

Enerqv Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

1.402e-01
9.490e-04
5.818e+00
5.818e+00

Fluence Rate
MeV/cm 2 /sec

No Buildup
5.209e-12
4.455e-14
3.200e-09
5.581e-09

Fluence Rate
MeV/cm 2/sec
With Buildup

1.259e-1 0
1.008e-12
3.525e-08
5.250e-08

Exposure Rate
mR/hr

No Buildup
1.01Oe-14
8.602e-17
5.718e-12
9.683e-12

Exposure Rate
mR/hr

With Buildup
2.442e-1 3
1.946e-15
6.300e-1 1
9.108e-1 1

TOTALS: 1.179e+01 8.786e-09 8.788e-08 1.541 e-11 1.543e-10

K rC:h



MicroShield v5.04 (5.04-00362) 11/10104

MicroShield v5.04 (5.04-00362)

(') ,i Conversion of calculated exposure in air to dose
FILE: C:1MS51DATAPBR1_11C.MS5

Case Title: Case 1
This case was run on Wednesday, November 10, 2004 at 2:59:29 PM

Dose Point# I - (1.33e+02,571.5,160.02) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
it

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Photons/cm2 /sec
MeV/cm 2/sec

mR/hr
mGy/hr
mrad/hr

(ICRP 51 - 1987)
mSv/hr

.,

.,

.,

(ICRP 51 - 1987)
mSv/hr

6.924e-009
8.786e-009

1.541e-011
1.345e-013
1.345e-011

1.527e-013
1.316e-013
1.316e-013
1.175e-013

1.626e-013
1.565e-013
1.565e-013
1.245e-013

6.964e-008
8.788e-008

1.543e-010
1.347e-012
1.347e-010

1.530e-012
1.317e-012
1.317e-012
1.176e-012

1.629e-012
1.568e-012
1.568e-012
1.247e-012

I-A9

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..
1.375e-013
1.267e-013
1.008e-013
1. 14 1e-0 13
1.010e-013

1.377e-012
1.269e-012
1.009e-012
1.142e-012
1.011e-012

,,I

C.
Page 1



MicroShield.v5.04 (5.04-00362)

K.,Page : 1
)1 File: CHECK1C.MS5
... .-Wate: November 10, 2004
Run Time: 3:29:09 PM
Duration : 00:00:00

File Ref:
Date: iiI I, L-1,;(

By: j)zj
Checked:

Case Title: Case I
Description: Case 1

Geometry: 8 - Cylinder Volume - End Shields

t

Height
Radius

X
#i1 0cm

0.0 in

Shield Name
Source
Air Gap
Wall Clad

Source Dimensions
37.148 cm
22.543 cm

Dose Points
y

137.1475 cm
4 ft 6.0 in

1 ft 2.6 in
8.9 in

z
0 cm
0.0 in

Dii
5.93

Nuclide
Ba-1 37m
Co-60
Cs-137

Grouping
curies

3.0556e-008
1.1400e-006
3.2300e-008

Source Input
Method : Actual Photon Energie

becquerels tiCi/cm3

1.1306e+003 5.1524e-007
4.2180e+004 1.9223e-005
1.1951 e+003 5.4465e-007

Shields
mnension Material Densitv
3e+04 cm3 Concrete 1.8

Air 0.00122
152.4 cm Concrete 2.4

~s
Bq/cm3

1.9064e-002
7.1125e-001
2.0152e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Energy
MeV

0.0318
0.0322
t?64
5 16

Activitv
photons/sec

2.341e+01
4.318e401
1.571e+01
1.017e+03

Fluence Rate
MeV/cm2/sec
No Buildup
8.34le-08
1.605e-07
8.918e-08
8.738e-04

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

1.013e-07
1.960e-07
1.169e-07
1.853e-03

Exposure Rate
mR/hr

No Buildup
6.948e-10
1.291e-09
5.067e-1 0
1.694e-06

Exposure Rate
mR/hr

With BuilduD
8.436e-10
1.578e-09
6.645e-10
3.593e-06



Page : 2
DOS File: CHECK1C.MS5

' Run Date: November 10, 2004
K..'Run Time: 3:29:09 PM

Z.)ion : 00:00:00.
k:.!V

Eneroy Activity
MeV photons/sec

Fluence Rate
MeV/cm2/sec
No Buildup
6.315e-06
8.121e-02
9.727e-02

0.6938
1.1732
1.3325

6.880e+00
4.218e+04
4.218e+04

Fluence Rate
MeV/cm 2/sec
With Buildup

1.321 e-05
1.469e-01
1.700e-01

Exposure Rate
mR/hr .

No Buildup
1.219e-08
1.4 51e-04
1.688e-04

Exposure Rate
mR/hr

With Buildup
2.551 e-08
2.626e-04
2.950e-04

TOTALS: 8.547e+04

I :

1.794e-01 3.189e-01 3.156e-04 5.612e-04



MicroShield v5.04 (5.04-00362) 11/10/04

MicroShield v5.04 (5.04-00362)

I
Conversion of calculated exposure in air to dose

FILE: C:1MS5XDATA1CHECK1C.MS5
Case Title: Case 1

This case was run on Wednesday, November 10, 2004 at 3:29:09 PM
Dose Point# I - (0,137.1475,0) cm

Results (Summed over eneraies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2/sec
MeV/cm2 /sec

1.436e-001
1.794e-001

2.557e-001
3.189e-001

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
,.

mR/hr
mGy/hr
mrad/hr

3.156e-004
2.755e-006
2.755e-004

5.612e-004
4.900e-006
4.900e-004

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

..

.,

(ICRP 51 - 1987)
mSv/hr

..

3.130e-006
2.692e-006
2.692e-006
2.404e-006

3.332e-006
3.207e-006
3.207e-006
2.548e-006

5.566e-006
4.787e-006
4.787e-006
4.274e-006

5.927e-006
5.704e-006
5.704e-006
4.531 e-006

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

. .

2.817e-006
2.594e-006
2.060e-006
2.335e-006
2.065e-006

5.011 e-006
4.612e-006
3.662e-006
4.152e-006
3.672e-006

, '

Page 1



MicroShield-v5.04 (5.04-00362)

-Page : 1
,(- File: CHECK2C.MS5
hvbate: November 10, 2004
Run Time: 3:33:56 PM
Duration : 00:00:02

File Ref:
Date: itIt_ _ai

By: -m:r
Checked:

Case Title: Case I
Description: Case 1

Geometry: 8 - Cylinder Volume - End Shields

Height
Radius

X
#1 0cm

0.0 in

Shield Name
Source
Air Gap
Wall Clad
Immersion

Source Dimensions
37.148 cm
22.543 cm

1 ft2.6 in
8.9 in

Dose Points
Y

137.1475 cm
4 ft 6.0 in

z
91.44 cm

3ft

Shields
Dimension Material

5.93e+04 cm3 Concrete
Air

152.4 cm Concrete
Air

Densitv
1.8
0.00122
2.4
0.00122Kb./

N uclide
Ba-137m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels uCi/cm3

3.0556e-008 1.1306e+003 5.1524e-007
1.1400e-006 4.2180e+004 1.9223e-005
3.2300e-008 1.1951 e+003 5.4465e-007

Bq/cm3

1.9064e-002
7.1125e-001
2.0152e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Enerpy
MeV

0 0318

( @.--,.:64

Activity
photons/sec

2.341e+01
4.318e+01
1.571e+01

Fluence Rate
MeV/cm 2/sec
No Buildup
3.263e-08
6.325e-08
3.675e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup
4.186e-08
8.156e-08
5.034e-08

Exposure Rate
mR/hr

No Buildup
2.718e-1 0
5.090e-10
2.088e- 10

Exposure Rate
mR/hr

With Buildup
3.487e-10
6.564e-10
2.860e-1 0



Page : 2
DOS File: CHECK2C.MS5

LRfun Date: November 10, 2004
Run Time: 3:33:56 PM
Z"ion : 00:00:02

(t-}.-,J

Energy
MeV

0.6616
0.6938
1.1732
1.3325

Activity
photons/sec

1.017e+03
6.880e+00
4.218e+04
4.218e+04

Fluence Rate
MeV/cm2 lsec
No Buildup
3.932e-04
2.847e-06
3.740e-02
4.508e-02

Fluence Rate
MeV/cm 2/sec
With Buildup

8.839e-04
6.314e-06
7.195e-02
8.385e-02

Exposure Rate
mR/hr

No Buildup
7.;623e-07
5.496e-09
6.684e-05
7.822e-05

Exposure Rate
mR/hr

With Buildup
1.713e-06
1.219e-08
1.286e-04
1.455e-04

TOTALS: 8.547e+04 8.288e-02 1.567e-01 1.458e-04 2.758e-04

�-o -



MicroShield v5.04 (5.04-00362) 11110104

K,)

MicroShield v5.04 (5.04-00362)

Conversivi, ,. calculated exposure in air to dose
FILE: C:1MS51DATAXCHECK2C.MS5

Case Title: Case 1.
This case was run on Wednesday, November 10, 2004 at 3:33:56 PM

Dose Point# I - (0,137.1475,91.44) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2 /sec
MeV/cm 2 /sec

6.632e-002
8.288e-002

1.256e-001
1.567e-001

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
to

mR/hr
mGy/hr
mrad/hr

1.458e-004
1.273e-006
1.273e-004

2.758e-004
2.408e-006
2.408e-004

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
-o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

,.

'I

- Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

1.446e-006
1.244e-006
1.244e-006
1.111e-006

1.540e-006
1.482e-006
1.482e-006
1.177e-006

2.735e-006
2.352e-006
2.352e-006
2.1 OOe-006

2.912e-006
2.803e-006
2.803e-006
2.226e-006

(ICRP 51 - 1987)
mSv/hr

to..

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

1.302e-006
1.198e-006
9.518e-007
1.079e-006
9.542e-007

2.462e-006
2.266e-006
1.800e-006
2.040e-006
1.804e-006

'.

f-'.

Page 1



MicroShield v5.04 (5.04-00362)

KJPage : 1
File: CHECK3C.MS5( t~ate: November 11, 2004

Run Time: 12:08:23 PM
Duration : 00:00:01

File Ref:
Date: l 1jiLL kq

-By: 7 ,jE
Checked:

Case Title: Case I
Description: Case I

Geometry: 8 - Cylinder Volume - End Shields

-Height
Radius

X
#1 0cm

0.0 in

Shield Name
Source
Air Gap
Wall Clad
Immersion

Source Dimensions
37.148 cm 1 ft
22.543 cm

Dose Points
Y

137.1475 cm 21I
4ft6.0 in 7i

Shields
Dimension Material

5.93e+04 cm3 Concrete
Air

152.4 cm Concrete
Air

2.6 in
8.9 in

z
3.36 cm
ft 0.0 in

Density
1.8
0.00122
2.4
0.00122

Nuclide
Ba-1 37m
Co-60
Cs-1 37

Source Input
Grouping Method : Actual Photon Energies
curies becquerels uCi/cm3

3.0556e-008 1.1306e+003 5.1524e-007
1.1400e-006 4.2180e+004 1.9223e-005
3.2300e-008 1.1951e+003 5.4465e-007

Bq/cm3

1.9064e-002
7.1125e-001
2.0152e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Enerav
MeV

0318
t 322

-64

Activitv
photons/sec

2.341e+01
4.318e+01
1.571 e+O1

Fluence Rate
MeV/cm2 /sec
No Buildup
4.394e-09
8.715e-09
6.043e-09

Results
' Fluence Rate

MeV/cm2/sec
With Buildup

5.997e-09
1.196e-08
8.834e-09

Exposure Rate
mR/hr

No Buildup
3.660e-1 1
7.013e-1 1
3.434e-1 1

Exposure Rate
mR/hr

With Buildup
4.995e-11
9.624e-1i1
5.019e-1 1



Page :2
DOS File: CHECK3C.MS5

,Run Date: November 11, 2004
Run Time: 12:08:23 PM
(jtion : 00:00:01 -

Energy
MeV

Activitv
photons/sec

0.6616
0.6938
1.1732
1.3325

1.017e+03
6.880e+00
4.218e+04
4.218e+04

Fluence Rate
MeV/cm 2/sec
No Buildup
7.704e-05
5.583e-07
7.451e-03
9.028e-03

Fluence Rate
MeV/cm 2/sec
With Buildup

1.797e-04
1.286e-06
1.506e-02
1.770e-02

Exposure Rate
mR/hr

No Buildup
1.494e-07
1.078e-09
1.332e-05
1.566e-05

Exposure Rate
mR/hr

With Buildup
3.483e-07
2.483e-09
2.691 e-05
3.070e-05

TOTALS: 8.547e+04 1.656e-02. .3.293e-02 2.913e-05 5.796e-05

K.O

CIZ--'
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MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:IMS51DATAICHECK3C.MS5

Case Title: Case I
This case was run on Thursday, November 11, 2004 at 12:08:23 PM

Dose Point# 1 - (0,137.1475,213.36) cm

Results (Summed over eneraies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2 /sec
MeV/cm 2/sec

1.324e-002
1.656e-002

2.639e-002
3.293e-002

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
S.

mR/hr
mGy/hr
mrad/hr

2.913e-005
2.543e-007
2.543e-005

5.796e-005
5.060e-007
5.060e-005

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

.,

(ICRP 51 - 1987)
mSv/hr

2.889e-007
2.485e-007
2.485e-007
2.219e-007

3.076e-007
2.960e-007
2.960e-007
2.352e-007

5.748e-007
4.944e-007
4.944e-007
4.414e-007

6.120e-007
5.890e-007
5.890e-007
4.679e-007

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

. .

..

,.

2.601 e-007
2.394e-007
1.901e-007
2.155e-007
1.906e-007

5.174e-007
4.763e-007
3.782e-007
4.288e-007
3.792e-007
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MicroShield.v5.04 (5.04-00362)

K.JPa e : 1
_. File: CHECK4C.MS5

LDate: November 11, 2004
Run Time: 12:21:33 PM
Duration : 00:00:01

File Ref:
Date: ig I Lt i o.(

By: J) N
Checked:

Case Title: Case 1
Description: Case 1

Geometry: 10 - Cylinder Surface - External Dose Point

Source Dimi
tjninht A r,- a I rm

Dnsions
I IKIy IIIL

Radius
. 7 c1 1

12.7 cm
49 ft 0.0 in

5.0 in

Dose Points
X

# 1 188.9254 cm
6 ft 2.4 in

.Y
2270.76 cm

74 ft 6.0 in

z
0 cm
0.0 in

.Y,>

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension Material Density
12.7 cm2  Concrete 1.8

Air 0.00122
76.2 cm Concrete 2.4

Air 0.00122
.025 cm Iron 7.86

I -

Nuclide
Ba-1 37m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels ijCi/cm2

4.1825e-011 1.5475e+000 1.1541e-010
1.5619e-009 5.7791e+001 4.3100e-009
4.4212e-01 1 1.6359e+000 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enerav
MeV

n 0318
( 322

K > .. 364

Activity
photons/sec

3.204e-02
5.91 1e-02
2.151e-02

Fluence Rate
MeV/cm2 /sec
No Buildup
4.519e-91
1.906e-88
1.103e-68

Results
Fluence Rate
MeV/cm2 /sec
With Buildup

5.376e-36
1.031 e-35
5.744e-36

Exposure Rate
mR/hr

No Buildup
3.765e-93
1.534e-90
6.268e-71

Exposure Rate
mR/hr

With Buildup
4.478e-38
8.295e-38
3.264e-38



Page : 2
DOS File: CHECK4C.MS5
Run Date: November 11, 2004

'-Run Time: 12:21:33 PM
()ion : 00:00:01

Eneray Activity
MeV photons/sec

0.6616 1.392e+00
0.6938 9.427e-03
1.1732 5.779e+01
.1.3325 5.779e+01

TOTALS: 1.171 e+02

Fluence Rate
MeV/cm2/sec
No BuilduP
2.343e-14
2.268e-1 6
5.850e-1 1
1.354e-10

1.939e-10.

Fluence Rate
'MeV/cm2/sec
With Buildup

1.301e-12
1.160e-14
1.246e-09
2.371 e-09

3.61 8e-09

Exposure Rate
mR/hr

No Buildup
4.541e-17
4.378e-19
1.045e-13
2.348e-13

3.394e-13

Exposure Rate
mR/hr

With Buildup
2.521 e-1 5
2.239e-17
2.226e-1 2
4.113e-12

6.341 e-12

K<)
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K>.11

MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:1MS5\DATA\CHECK4C.MS5

Case Title: Case I
This case was run on Thursday, November 11, 2004 at 12:21:33 PM

Dose Point# 1 - (188.9254,2270.76,0) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

' Photons/cm 2/sec
MeV/cm2/sec

1.515e-010
1.939e-010

2.843e-009
3.618e-009

Exposure and Dose Rates:
Exposure Rate in Air.
Absorbed Dose Rate in Air

mR/hr
mGy/hr
mrad/hr

* 3.394e-013
2.963e-015
2.963e-013

6.341e-012
5.536e-014
5.536e-012

~9Q

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

(ICRP 51 - 1987)
mSv/hr

3.363e-015
2.899e-015
2.899e-015
2.590e-015

3.579e-015
3.447e-015
3.447e-015
2.743e-015

6.284e-014
5.414e-014
5.414e-014
4.837e-014

6.688e-014
6.44le-014
6.441e-014
5.124e-014

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,
3.029e-015
2.792e-015
2.223e-01 5
2.514e-015
2.226e-015

5.659e-014
5.214e-014
4.149e-014
4.696e-014
4.157e-014..

xiC-'
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MicroShield v5.04 (5.04-00362)

Q,/Pa e : 1
File: CHECK5C.MS5
ate: November 11, 2004

Run Time: 12:36:43 PM
Duration : 00:00:00

File Ref:
Date: LiILT L'-W

By: DJ '
Checked: _

Case Title: Case I
Description: Case 1

Geometry: 8 - Cylinder Volume - End Shields

Source Dimensions
Height
Radius

96.52 cm
5.08 cm

3 ft 2.0 in
2.0 in

#1
x

0 cm
0.0 in

Dose Points
Y

196.52 cm
6 ft 5.4 in

z
0 cm

0.0 in

Shield Name
Source
Air Gap
Wall Clad

Dir
782!

��J

Shields
nension Material Density
5.185 cm3 Concrete 1.8

Air 0.00122
152.4 cm Concrete 2.4

~s
Bq/cm3

8.4540e-002
3.1680e+000
8.9365e-002

Nuclide
Ba-137m
Co-60
Cs-137

Grouping
curies

1.7879e-008
6.7000e-007
1.8900e-008

Source Input
Method : Actual Photon Energie

becquerels - uCi/cm3

6.6154e+002 2.2849e-006
2.4790e+004 8.5621 e-005
6.9930e+002 2.4153e-006

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Energv
MeV

0.0318
. 0322
{: 364

:.0616

Activitv
photons/sec

1.370e+01
2.527e+01
9.195e+00
5.953e+02

Fluence Rate
MeV/cm2/sec
No Buildup
1.945e-08
3.742e-08
2.079e-08
2.033e-04

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.380e-08
4.606e-08
2.735e-08
4.372e-04

Exposure Rate
mR/hr

No Buildup
1.620e-10
3.01 le-10
1.181e-10
3.942e-07

Exposure Rate
mR/hr

With Buildup
1.983e-10
3.707e-10
1.554e-10
8.477e-07



Page : 2
DOS File: CHECK5C.MS5

i Bun Date: November 11, 2004
Run Time: 12:36:43 PM
LegWion : 00:00:00

Energq Activity
MeV photons/sec

Fluence Rate
-MeV/cm 2/sec

No Buildup
1.476e-06
1.910e-02

* 2.294e-02

Fluence Rate
MeV/cm 2/sec
With Buildup

3.135e-06
3.558e-02
4.145e-02

Exposure Rate
mR/hr

No Buildup
2.850e-09
3.413e-05
3.980e-05

0.6938
1.1732
1.3325

4.044e+00
2.479e+04
2.479e+04

Exposure Rate
mR/hr

With Buildup
6.053e-09
6.358e-05
7.192e-05

TOTALS: 5.023e+04 4.224e-02 7.747e-02 7.433e-05 1.363e-04

J-1.
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MicroShield v5.04 (5.04-00362)

K) Conversion of calculated exposure in air to dose
FILE: C:XMS51DATA1CHECK5C.MS5

Case Title: Case 1
This case was run on Thursday, November 11, 2004 at 12:36:43 PM

Dose Point # I - (0,196.52,0) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2/sec
MeV/cm2/sec

3.381 e-002
4.224e-002

6.21 Oe-002
7.747e-002

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
..

mR/hr
mGy/hr
mrad/hr

7.433e-005
6.489e-007
6.489e-005

1.363e-004
1.190e-006
1.190e-004

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

,.

..

KWQ Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

7.371e-007
6.340e-007
6.340e-007
5.662e-007

7.848e-007
7.554e-007
7.554e-007
6.001 e-007

6.636e-007
6.108e-007
4.851 e-007
5.499e-007
4.864e-007

1.352e-006
1.163e-006
1.163e-006
1.038e-006

1.440e-006
1.386e-006
1.386e-006
1.10l1e-006

1.217e-006
1.120e-006
8.898e-007
1.009e-006
8.920e-007

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

..
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MicroShield v5.04 (5.04-00362)

U~ Page : 1
t]File: CHECK6C.MS5

aate: November 11, 2004
Run Time: 12:48:53 PM
Duration : 00:00:01

File Ref:
Date: itI__L__I__

By: - FE
Checked: _

Case Title: Case I
Description: Case 1

Geometry: 10 - Cylinder Surface - External Dose Point

Source Dimi
Height 883.!
Radius 30.,

Dose Po
x

# 1 211.7854 cm

6 ft 11.4 in
Shield

Shield Name Dimension
Cyl. Core 30.48 cm2

z . Toctn

ensions
92 cm
48 cm

ints
Y

441.96 cm
14 ft 6.0 in

29ft
1 ft

z
0 cm

0.0 in

s

I I QI I1ILIUI I

Shield 2
Air Gap
Wall Clad

81.28 cm

.025 cm

Material Densitv
Concrete 1.8

Air 0.00122
Concrete 2.4

Air 0.00122
Iron 7.86

Nuclide
Ba-137m
Co-60
Cs-1 37

Source Input
-Grouping Method : Actual Photon Energies

curies becquerels pCi/cm2

1.9537e-011 7.2287e-001 1.1541e-010
7.2960e-010 2.6995e+001 4.31OOe-009
2.0652e-01 1 7.6413e-001 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Eneray
MeV

0318
322

<364

Activitv
photons/sec

1.497e-02
2.761 e-02
1.005e-02

Fluence Rate
MeV/cm 2/sec

No Buildup
1.162e-95
6.591 e-93
4.992e-72

Results
Fluence Rate
MeV/cm2/sec
With Buildup
8.757e-36
1.679e-35
9.357e-36

Exposure Rate
mR/hr

No Buildup .
9.683e-98
5.304e-95
2.836e-74

Exposure Rate
mR/hr

With Buildup
7.294e-38
1.35ie-37
5.316e-38



Page : 2
DOS File: CHECK6C.MS5
Run Date: November 11, 2004

K,,Run Time: 12:48:53 PM
(fZ?~'ion : 00:00:01

Enery Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

6.504e-01
4.403e-03
2.700e+01
2.700e+01

Fluence Rate
MeV/cm2/sec
No Buildup
1.489e-14
1.475e-16
4.822e-1 1
1.174e-10

Fluence Rate
MeV/cm2/sec
*With Buildup

9.362e-13
8.524e-1 5
1.127e-09
2.24le-09

Exposure Rate
mR/hr

No Buildup
2.886e-17
2.848e-19
8.617e-14
2.036e-1 3

Exposure Rate
mR/hr

With Buildup
1.815e-15
1.646e-17
2.015e-12
3.888e-1 2

TOTALS: 5.470e+01 1.656e-10 3.369e-09 2.898e-13 5.905e-12

C<,

K> ..
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MicroShield v5.04 (5.04-00362)

)-
Conversion of calculated exposure in air to dose

FILE: C:XMS51DATAXCHECK6C.MS5
Case Title: Case 1

This case was run on Thursday, November 11, 2004 at 12:48:53 PM
Dose Point #.1 - (211.7854,441.96,0) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2 /sec
MeV/cm 2/sec

1.292e-010
1.656e-010

2.644e-009
3.369e-ob9

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
H.

mR/hr
mGy/hr
mrad/hr

2.898e-013
2.530e-015
2.530e-01 3

5.905e-012
5.155e-014
5.155e-012

K�Q)

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

..

.,

(ICRP 51 - 1987)
mSv/hr

,,

(ICRP 51 - 1987)
mSvlhr

.,

..

2.871e-015
2.475e-015
2.475e-015
2.212e-01 5

3.055e-015
2.943e-015
2.943e-015
2.342e-015

2.586e-01 5
2.384e-01 5
1.898e-015
2.147e-015
1.90le-015

5.851e-014
5.042e-014
5.042e-014

* 4.505e-014

6.227e-014
5.997e-014
5.997e-014
4.771e-014

5.269e-014
*4.855e-014

3.864e-014
4.373e-014
3.87le-014..

-C
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MicroShield v5.04 (5.04-003621

YJPage :1
r': File: CHECK7C.MS5
T -PDate: November 11, 2004
Run Time: 1:02:39 PM
Duration : 00:00:01

File Ref:
Date: IL I i IEi

By:
* Checked:

Case Title: Case I
Description: Case I

I Geometry: 8 - Cylinder Volume - End Shields

I.

Height
Radius

x
# 1 0 cm

0.0 in

Shield Name
Source
Air Gap
Wall Clad
Immersion

Source Dimensions
81.28 cm
30.48 cm

Dose Points
Y

181.28 cm
5 ft 11.4 in

Shields
Dimension Mate

2.37e+05 cm3 Con(
A

- 152.4 cm Conc

2 ft 8.0 in
1 ft

z
41.91 cm
1 ft 4.5 in

erial Density
,rete 1.8
ir 0.00122
:rete 2.4

Air 0.00122

Nuclide
Ba-137m
Co-60
Cs-1 37

Grouping
curies

9.0532e-008
3.3800e-006
9.5700e-008

Source Inpi
Method : Actual

becquerels
3.3497e+003
1.2506e+005
3.5409e+003

Photon Energies
uCi/cm3

3.8163e-007
1.4248e-005
4.0341 e-007

Bq/cm3

1.4120e-002
5.2718e-001
1.4926e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Energy
MeV

0.0318
(322

A;i j64

Activity
photons/sec

6.935e+01
1.279e+02
4.656e+01

Fluence Rate
MeV/cm2/sec
No Buildup
5.906e-08
1 .172e-07
8.1 50e-08

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

8.057e-08
1.607e-07
1.190e-07

Exposure Rate
mR/hr

No Buildup
4.920e-1 0
9.431e-10
4.631e-10

Exposure Rate
mR/hr

With Buildup
6.711 e-10
1.293e-09
6.760e-10



Page : 2
DOS File: CHECK7C.MS5
Run Date: November 11, 2004

tv Run Time: 1:02:39 PM
c:tion : 00:00:01

Energy Activity
MeV photons/sec

* 0.6616
0.6938
1.1732
1.3325

3.014e+03
2.040e+01
1.251e+05
1.251 e+05

Fluence Rate
MeVlcm 2l/sec
No Buildup
9.605e-04
6.953e-06
9.068e-02
1.091e-01

Fluence Rate
MeV/cm 2 /sec
With Buildup
2.109e-03
1.508e-05
1.724e-01
2.012e-01

Exposure Rate
mR/hr

No Buildup
1.862e-06
1.342e-08
1.620e-04
1.894e-04

Exposure Rate
mR/hr

With Buildup
4.089e-06
2.91 1e-08
3.080e-04
3.491 e-04

TOTALS: -2.534e+05 2.008e-01 3.757e-01 3.533e-04 6.613e-04

KJ~h
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MicroShield v5.04 (5.04-00362)

(0, Conversion of calculated exposure in air to dose
FILE: C:1MS51DATA1CHECK7C.MS5

Case Title: Case I
This case was run on Thursday, November 11, 2004 at 1:02:39 PM

Dose Point # I - (0,181.28,41.91) cm

Results (Summed over eneraies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2 /sec
MeV/cm 2/sec

1.607e-001
2.008e-001

3.012e-001
3.757e-001

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
..

mR/hr
mGy/hr
mrad/hr

3.533e-004
3.084e-006
3.084e-004

6.613e-004
5.773e-006
5.773e-004

K- L. .-,

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

,,

,,

,,

(ICRP 51 - 1987)
mSv/hr

.5

(ICRP 51 - 1987)
mSv/hr

3.503e-006
3.014e-006
3.014e-006
2.691 e-006

3.730e-006
3.590e-006
3.590e-006
2.852e-006

3.154e-006
2.903e-006
2.306e-006
2.614e-006
2.312e-006

6.558e-006
5.641 e-006
5.641 e-006
5.037e-006

6.983e-006
6.721 e-006
6.721 e-006
5.339e-006

5.904e-006
5.434e-006
4.315e-006
4.892e-006
4.326e-006..I

Page 1
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MicroShield v5.04 (5.04-00362)

K.Page : 1C,-< File: AF63C.MS5
Vgate: November 11, 2004
Run Time: 2:25:21 PM
Duration : 00:00:01

File Ref:
Date: i, II L off

By: _-pt
* Checked: -

Case Title: Case 1
Description: Case 1

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

Source Dimensions
1.9e+3 cm

12.7 cm

Dose Points

63ft
5.0 in

z
0cm

0.0 in

.

# 1
X

140.6654 cm
4 ft 7.4 in

Y
960.12 cm
31 ft 6.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension Material Density

12.7 cm2  Concrete 1.8
Air 0.00122

27.94 cm Concrete 2.4
Air 0.00122

.025 cm Iron 7.86J

Nuclide
Ba-137m
Co-60
Cs- 137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels uCi/cm2

1.7684e-01 1 6.5432e-001 1.1541e-010
6.604le-010 2.4435e+001 4.3100e-009
1.8694e-01 1 6.9167e-001 1.2200e-010

Ba/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enerov
I'eV

0.0318

V 64

Activity
photons/sec

1.355e-02
2.499e-02
9.095e-03

Fluence Rate
MeV/cm2/sec
No Buildup
7.476e-4
1.037e-39
1.234e-32

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

6.929e-36
1.329e-3;
3.897e-32

Exposure Rate
mR/hr

No Buildup
6.227e-43
8.343e-42
7.012e-35

Exposure Rate
mR/hr

With Buildup
5.772e-38
1.069e-37
2.214e-34



Paoe : 2
DOS File: AF63C.MS5
Run Date: November 1,, 2004

KJRun Time: 2:25:21 PM
(,)tion : 00:00:01
t: .--

Energy Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

5.888e-01
3.986e-03
2.444e+01
2.444e+01

Fluence Rate
MeV/cm2 /sec
No Buildup
3.524e-1 0
2.831e-12
1.067e-07
1.617e-07

Fluence Rate
MeV/cm 2/sec
With Buildup
4.614e-09
3.509e-I 1
7.377e-07
9.822e-07

Exposure Rate
mR/hr

No Buildup
6.832e-13
5.465e-15
1.906e-1 0
2.805e-10

Exposure Rate
mR/hr

With Buildup
8.945e-12
6.775e-14
1.318e-09
1.704e-09

TOTALS: 4.951e+01 2.687e-07 1.724e-06 4.718e-10 3.031e-09

C 'I.--



MicroShield v5.04 (5.04-00362) 11/111/04

K>
(Y)

MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:1MS51DATA\AF63C.MS5

Case Title: Case I
This case was run on Thursday, November 11, 2004 at 2:25:21 PM

Dose Point # I - (140.6654,960.12,0) cm

Results (Summed over energies) Units Without
Buildup

* With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2 /sec
MeV/cm 2/sec

2.128e-007
2.687e-007

1.373e-006
1.724e-006

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air

mR/hr
mGy/hr
mrad/hr

4.718e-010
4.119e-012
4.119e-010

3.031 e-009
2.646e-01 1
2.646e-009

��' D

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

(ICRP 51 - 1987)
mSv/hr

II

of

4.677e-012
4.027e-012
4.027e-012
3.597e-012

4.979e-012
4.793e-012
4.793e-012
3.81 1e-012

* 3.005e-01 1
2.586e-01 1
2.586e-011
2.31 Oe-01 1

3.200e-01 1
3.080e-011
3.080e-01 1
2.448e-011

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

..

..

..

4.21 1e-012
3.879e-012
3.084e-012
3.492e-012
3.09 le-012

2.706e-011
2.491 e-01 1
1.980e-01 1
2.243e-01 1
1.984e-01 1

Page 1



MicroShield.v5.04 (5.04-00362)

K...Paoe : 1
r File : AF20C.MS5

).Date: November 11, 2004
Run Time: 2:29:49 PM
Duration : 00:00:01

File Ref:
Date: I I itL 1

By: r-l F
Checked:

Case Title: Case 1
Description: Case I

10 - Cylinder Surface - External Dose Point

Height
Radius

Source Dimensions
609.6 cm 20 ft 0.0 in

12.7 cm 5.0 in

Dose Points

#1
X

140.6654 cm
4ft 7.4 in

Y
304.8 cm

10ft 0.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension Material

12.7 cm2  Concrete
Air

27.94 cm Concrete
Air

.025 cm Iron

z
0 cm

0.0 in

Density
1.8
0.00122
2.4
0.00122
7.86

Nuclide
Ba-1 37m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels pCi/cm2

5.6141e-012 2.0772e-001 1.1541e-010
2.0966e-01 0 7.7572e+000 4.31 OOe-009
5.9346e-012 2.1958e-001 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

EneraY
MeV

0.0318
.- 322
_i364

Activity
photons/sec

4.300e-03
7.934e-03
2.887e-03

Fluence Rate
MeV/cm 2/sec

No Buildup
6.344e-41
8.844e-40
1.1 19e-32

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

5.538e-36
1.062e-35
3.532e-32

Exoosure Rate
mR/hr

No Buildup
5.284e-43
7.117e-42
6.356e-35

Exposure Rate
mR/hr

With BuilduD
4.613e-36
8.545e-38
2.007e-34



Page : 2
DOS File: AF20C.MS5

-Run Date: November 11,2004
K Run Time: 2:29:49 PM

(,f'ion : 00:00:01

Enerav Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

1.869e-01
1.265e-03
7.757e+00
7.757e+00

Fluence Rate
MeV/cm 2/sec
No Buildup
3.522e-1 0
2.829e-12
1.066e-07
1.615e-07

Fluence Rate
MeV/cm 2/sec
With Buildup

4.61 Oe-09
3.506e-1 1
7.369e-07
9.81 Oe-07

Exposure Rate
mR/hr

No Buildup
6.828e-1 3
5.462e-15
1.905e-10
2.802e-1 0

Exposure Rate
mR/hr

With Builduo
8.937e-1 2
6.769e-14
1.317e-09
1 .702e-09

TOTALS: 1.572e+01 2.685e-07 1.722e-06 4.714e-1 0 3.028e-09.

K]



MicroShield v5.04 (5.04-00362) 11/11/04

MicroShield v5.04 (5.04-00362)

c)40 Conversion of calculated exposure in air to dose
FILE: C:\MS5\DATA\AF20C.MS5

Case Title: Case I
This case was run on Thursday, November 11, 2004 at 2:29:49 PM

Dose Point# I - (140.6654,304.8,0) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Exposure and Dose Rates:
Exposure Rate in Air.
Absorbed Dose Rate in Air
of

Photons/cm2 /sec
MeV/cm 2 /sec

mR/hr
mGy/hr
mrad/hr

2.126e-007
2.685e-007

4.714e-010
4.115e-012
4.115e-010

1.371 e-006
1.722e-006

3.028e-009
2.643e-01 1
2.643e-009

KI~D

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

I,

(ICRP 51 - 1987)
mSv/hr

of

4.672e-012
4.023e-012
4.023e-012
3.593e-012

4.974e-012
4.789e-012
4.789e-012
3.808e-012

3.002e-01 1
2.583e-01 1
2.583e-01 1
2.307e-01 1

3.196e-011
3.076e-01 1
3.076e-01 1
2.44 5e-011..

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr 4.207e-012

3.875e-012
3.08le-012
3.489e-012
3.088e-012

2.703e-01 1
2.489e-01 1
1.978e-01 1
2.241 e-011
1.982e-01 1Is

* Page 1



MicroShield Y5.04 (5.04-00362)

Kwage : 1
:;7File: AF10C.MS5
Ji Aate: November 11, 2004

Run Time: 2:33:13 PM
Duration : 00:00:01

File Ref:
Date: i i | | I tog

By: DJ F
* Checked:

Case Title: Case I
Description: Case 1

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

Source Dimensions
304.8 cm 10 ft 0.0 in

12.7 cm 5.0 in

Dose Points
.

# 1
X

140.6654 cm
4 ft 7.4 in

Y
152.4 cm
5 ft 0.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension Material

12.7 cm2  Concrete
Air

27.94 cm Concrete
Air

.025 cm Iron

z
0 cm
0.0 in

Density
1.8
0.00122
2.4
0.00122
7.86

KK9

Nuclide
Ba-1 37m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels iiCi/cm2

2.8070e-012 1.0386e-001 1.1541e-010
1.0483e-010 3.8786e+000 4.3100e-009
2.9673e-012 1.0979e-001 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enerov
MeV

0.0318
{ - 22

v - 6 4

Activitv
photons/sec

2.150e-03
3.967e-03
1.444e-03

Fluence Rate
MeV/cm2 /sec
No BuilduP
6.320e-41
8.810e-40
1.1 17e-32

Results
Fluence Rate
MeV/cm 2 /sec
With Buildup

4.021 e-36
7.71 Oe-36
3.525e-32

Exposure Rate
mR/hr

No Buildup
5.264e-43
7.090e-42
6.344e-35

Exposure Rate
mR/hr

With Buildup
3.350e-38
6.205e-38
2.003e-34



Page : 2
DOS File: AF10C.MS5

. cun Date: November 11, 2004
Run Time: 2:33:13 PM

(?)tion : 00:00:01 .

Energq Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

9.345e-02
6.327e-04
3.879e+00
3.879e+00

Fluence Rate
MeV/cm2/sec
No Buildup
3.485e-10
2.797e-12
1.042e-07
1.573e-07

Fluence Rate
MeV/cm2/sec
With Buildup

4.517e-09
3.432e-1 1
7.098e-07
9.402e-07

Exposure Rate
mR/hr

No Buildup
6.756e-1 3
5.400e-15
1.862e-10
2.729e-1 0

Exposure Rate
mR/hr

With Buildup
8.758e-12
6.625e-1 4
1.268e-09
1.631 e-09

TOTALS: 7.859e+00 2.619e-07 1.655e-06 4.598e-1 0 2.908e-09

C-



MicroShield v5.04 (5.04-00362) 11/111/04

MicroShield v5.04 (5.04-00362)

):.N
i.i.J.,-

C-onversion of calculated exposure in air to dose
FILE: C:1MS51DATA\AF10C.MS5

Case Title: Case 1
This case was run on Thursday, November 11, 2004 at 2:33:13 PM

Dose Point# 1 - (140.6654,152.4,0) cm

Results (Summed over eneraies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2 /sec
MeV/cm2 /sec

2.074e-007
2.61 9e-007

1.317e-006
1.655e-006

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
of

mR/hr
mGy/hr
mrad/hr

4.598e-010
4.014e-012
4.014e-010

2.908e-009
2.539e-01 1
2.539e-009

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

99

of.,

(ICRP 51 - 1987)
mSv/hr

9.

.,

4.558e-012
3.924e-012
3.924e-012
3.505e-012

4.852e-012
4.672e-012
4.672e-012
3.714e-012

2.884e-01 1
2.482e-011
2.482e-01
2.216e-01 1

3.070e-01 1
2.955e-01 1
2.955e-01 1
2.349e-01 1

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

..

4.104e-012
3.780e-012
3.005e-012
3.404e-012
3.012e-012

2.596e-01 1
2.391 e-01 1
1.900e-01 1
2.152e-01 1
1.904e-01 1

(C
Page 1



MicroShield v5.04 (5.04-00362)

K Page : 1
as File : AF5C.MS5
.3 Date: November 11, 2004
R Kun Time: 2:37:11 PM
Duration : 00:00:01

File Ref:
Date: i I ;Ilo I o

By: 7;)tJ
Checked:

Case Title: Case I
Description: Case I

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

Source Dimensions
152.4 cm

12.7 cm

Dose Points

5 ft 0.0 in
5.0 in

z
m 0cm
in 0.0 in

# 1
X

140.6654 cm
4 ft 7.4 in

Y
76.2 ci

2 ft 6.0

Shields
. _ s. Shield Name

Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

!Dimension Material
12.7 cm2  Concrete

Air
27.94 cm Concrete

Air
.025 cm Iron

Density
1.8
0.00122
2.4
0.00122
7.86

Nuclide
Ba-137m
Co-60
Cs-1 37

Grouping
curies

1.4035e-012
5.2414e-01 1
1.4836e-012

Source Input
Method : Actual Photon Energies

becquerels uCi/cm2

5.1930e-002 1.1541e-010
1.9393e+000 4.31 OOe-009
5.4895e-002 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Eneray
MeV

0.0318r 322

- -,.64

Activitv
photons/sec

1.075e-03
1.984e-03
7.218e-04

Fluence Rate
MeV/cm 2/sec
No Buildup
6.320e-41
8.810e-40
1.1 16e-32

Results
Fluence Rate
MeV/cm2 /sec
With Buildup
2.424e-36
4.647e-36
3.524e-32

Exposure Rate
mR/hr

No Buildup
5.264e-43
7.090e-42
6.343e-35

Exposure Rate
mR/hr

With Buildup
2.019e-38
3.740e-38
2.002e-34



Page : 2
DOS File: AF5C.MS5
Run Date: November 11. 2004

KJRun Time: 2:37:11 PM
mation : 00:00:01

Energy Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

4.673e-02
3.163e-04
1.939e+00
1.939e+00

Fluence Rate
MeV/cm 2/sec
No Buildup
2.950e-1 0
2.359e-1 2
8.403e-08
1.254e-07

Fluence Rate
MeV/cm 2/sec
With Buildup

3.653e-09
2.764e-1 1
5.470e-07
7.168e-07

Exposure Rate
mR/hr

No Buildup
5.719e-13
4.554e-15
1.502e-10
2.176e-10

Exposure Rate
mR/hr

With Buildup
7.081e-12
5.337e-14
9.775e-1 0
1.244e-09

TOTALS: 3.929e+00 2.098e-07 1.267e-06 3.684e-1 0 2.228e-09

C
K'.



MicroShield v5.04 (5.04-00362) 1 1/1 1/04

MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:1MS51DATAXAF5C.MS5

Case Title: Case I
This case was run on Thursday, November 11, 2004 at 2:37:11 PM

Dose Point# 1 - (140.6654,76.2,0) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2 /sec
MeV/cm2/sec

1.662e-007
2.098e-007

1.01 Oe-006
1.267e-006

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
i,

mR/hr
mGy/hr
mrad/hr

3.684e-010
3.216e-012
3.216e-010

2.228e-009
1.945e-01 1
1.945e-009

k4:?!,

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.I

(ICRP 51 - 1987)
mSv/hr

.t

..

3.652e-012
3.144e-012
3.144e-012
2.808e-012

3.888e-012
3.743e-012
3.743e-012
2.976e-012

2.209e-01 1
1.901e-011
1 .901e-01 1
1.698e-01 1

2.352e-011
2.264e-011
2.264e-011
1.799e-01 1

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr 3.288e-012

3.028e-012
2.408e-012
2.727e-012
2.413e-012

1.989e-01 1
1.831 e-011
1.455e-01 1
1.649e-0 11
1.459e-01 1

Page 1



MicroShield v5.04 (5.04-00362)

J Page : 1
File: AF2C.MS5

C"T-Date: November 11, 2004
Run Time: 2:40:46 PM
Duration : 00:00:01

File Ref:
Date: il -L Icq

By: 71J
Checked: -

Case Title: Case I
Description: Case I

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

Source Dimensions
60.96 cm

12.7 cm
.

Dose Points

2 ft
5.0 in

z
0cm

0.0 in
# 1

x
140.6654 cm

4 ft 7.4 in

y
30.48 cm

1 ft

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension Material Density

12.7 cm2  Concrete 1.8
Air 0.00122

27.94 cm Concrete 2.4
Air 0.00122

.025 cm Iron 7.86UO',

Nuclide
Ba-137m
Co-60
Cs-137

Grouping
curies

5.6141e-013
2.0966e-011
5.9346e-013

Source Inpi
Method: Actual

becquerels
2.0772e-002
7.7572e-001
2.1958e-002

Photon Energies
pCi/cm2

1.154le-010
4.31OOe-009
1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0318
-'32

x .,'364,

Activity
photons/sec

4.300e-04
7.934e-04
2.887e-04

Fluence Rate
MeV/cm 2/sec
No Buildup
5.987e-41
8.314e-40
1.005e-32

Results
Fluence Rate
MeV/cm2/sec
With Buildup

1.043e-36
2.000e-36
3.172e-32

Exposure Rate
mR/hr

No Buildup
4.987e-43
6.691e-42
5.708e-35

Exposure Rate
mR/hr

With Buildup
8.689e-39
1.61 Oe-38
1.802e-34



Page : 2
DOS File: AF2C.fAS5
Run Date: November 11, 2004

K>Run Time: 2:40:46 PMI
(~)tion : 00:00:01

Enerpy Activity
MeV photons/sec

* 0.6616
0.6938
1.1732
1.3325

1.869e-02
1.265e-04
7.757e-01
7.757e-01

Fluence Rate
MeV/cm2 /sec
No Buildup
1.539e-10
1.227e-12
4.212e-08
6.236e-08

Fluence Rate
MeV/cm 2 /sec
With Buildup

1.830e-09
1.381 e-1 I
2.650e-07
3.450e-07

Exposure Rate
mR/hr

No Buildup
2.984e-1 3
2.368e-15
7.527e-11
1.082e-10

Exposure Rate
mR/hr

With Buildup
3.548e-12
2.666e-14
4.736e-1 0
5.985e-1 0

TOTALS: 1.572e+00 1.046e-07 6.118e-07 1.838e-10 1.076e-09.

K.D



MicroShield v5.04 (5.04-00362) -11/11/04

MicroShield v5.04 (5.04-00362)

;onversion of calculated exposure in air to dose
FILE: C:1MS51DATA\AF2C.MS5

Case Title: Case I
This case was run on Thursday, November 11, 2004 at 2:40:46 PM

Dose Point # I - (140.6654,30.48,0) cm

Results (Summed over enermies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2/sec
MeV/cm 2/sec

8.294e-008
1.046e-007

4.876e-007
6.118e-007

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
9.

mR/hr
mGy/hr
mrad/hr

1.838e-010
1.604e-012
1.604e-010

1.076e-009
9.391e-012
9.391e-010

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

1,

'I.,

�-

i .822e-012
1.568e-012
1.568e-012
1.401e-012

1.939e-012
1.867e-012
1.867e-012
1.484e-012

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

I.

i,

1.067e-01 1
9.178e-012
9.178e-012
8.196e-012

1 .136e-01 1
1.093e-01 1
1.093e-01 1
8.686e-012

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..
1.640e-012
1.51 le-012
1.201e-012
1.360e-012
1.204e-012

9.602e-012
8.84 1e-012
7.025e-012
7.960e-012
7.04le-012

Page 1



MicroShield v5.04 (5.04-00362)

(aPage : 1
-) File: AF1C.MS5

tj Date: November 11, 2004
Run Time: 2:58:08 PM
Duration : 00:00:01

File Ref:
Date: I I E I -I -'

By: 7)/ -
. Checked:

Case Title: Case I
Description: Case I

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

Source Dimensions
30.48 cm

12.7 cm

Dose Points

1 ft
5.0 in

z
0 cm

0.0 in
# 1

X
140.6654 cm

4 ft 7.4 in

Y
15.24 cm

6.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

-7 Wall Clad

Shields
Dimension Material Density

12.7 cm2  Concrete 1.8
Air 0.00122

27.94 cm Concrete 2.4
Air 0.00122

.025 cm Iron 7.86

Nuclide
Ba-137m
Co-60
Cs-137

Grouping
curies

2.8070e-01 3
1.0483e-01 1
2.9673e-013

Source Input
Method : Actual Photon Energies

becQuerels pCi/cm2

1.0386e-002 1.1541e-010
3.8786e-001 4.31OOe-009
1.0979e-002 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0318
g, K322

'.->;364

Activity
photons/sec

2.150e-04
3.967e-04
1.444e-04

Fluence Rate
MeV/cm2/sec
No Buildup
4.233e-41
5.838e-40
6.601 e-33

Results
Fluence Rate
MeV/cm2/sec
With BuilduP

5.277e-37
1.012e-36
2.084e-32

Exposure Rate
mR/hr

* No Buildup
3.526e-43
4.698e-42
3.751e-35

Exposure Rate
mR/hr

With Buildup
4.396e-39
8.143e-39
1.184e-34



Page :2
DOS File: AF1C.MS5
Run Date: November 11, 2004

KJRun Time: 2:58:08 PM
()tion : 00:00:01

Eneray Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

9.345e-03
6.327e-05
3.879e-01
3.879e-01

Fluence Rate
MeV/cm2 /sec
No Buildup
8.059e-1 1
6.417e-13
2.188e-08
3.234e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

9.506e-1 0
7.168e-12
1.368e-07
1.778e-07

Exposure Rate
mR/hr

No Buildup
1.562e-13
1.239e-15
3.91 Oe-11
5.612e-1 1

Exposure Rate
mR/hr

With Buildup
1.843e-12
1.384e-14
2.444e-1 0
3.085e-10

TOTALS: 7.859e-01 5.431e-08 3.1 56e-07 9.538e-1 1 5.548e-1 0

K),

C..
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l->
MicroShield v5.04 (5.04-00362)

Conversion of calculated exposure in air to dose
FILE: C:XMS51DATA\AF1C.MS5

Case Title: Case I
This case was run on Thursday, November 11, 2004 at 2:58:08 PM

Dose Point # 1 - (140.6654,15.24,0) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2/sec
MeV/cm 2/sec

4.305e-008
5.431 e-008

2.515e-007
3.156e-007

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
of

mR/hr
mGy/hr
mrad/hr

9.538e-01 1
8.326e-013
8.326e-01 1

5.548e-010
4.844e-012
4.844e-010

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.I

to

It

(ICRP 51 - 1987)
mSv/hr

9.454e-013
8.140e-013
8.140e-013
7.270e-013

1.007e-012
9.690e-013
9.690e-013
7.704e-01 3

5.501e-012
4.734e-012
4.734e-012
4.227e-012

5.857e-012
5.638e-012
5.638e-012
4.480e-012

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

8.513e-01 3
7.840e-013
6.233e-013
7.060e-013
6.247e-013

4.953e-012
4.560e-012
3.623e-012
4.106e-012
3.632e-012

..I

-C
K>
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MicroShield v5.04 (5.04-00362)

Y,?age : 1
f.l File: AFHALFC.MS5
. . Date: November 11, 2004

Run Time: 3:00:56 PM
Duration : 00:00:01

File Ref:
Date: ilt ii+)- (

By: 7N e
* Checked:

Case Title: Case I
Description: Case I

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

Source Dimensions
15.24 cm

12.7 cm
6.0 in
5.0 in

S

Dose Points

# 1
X

140.6654 cm
4 ft 7.4 in

Y
7.62 cm

3.0 in

z
0 cm

0.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Shields
Dimension Material Density

12.7 cm2  Concrete 1.8
Air 0.00122

27.94 cm Concrete 2.4
Air 0.00122

.025 cm Iron 7.861-0.

Nuclide
Ba-137m
Co-60
Cs-137

Source Input
Grouping Method : Actual Photon Energies
curies becquerels WCi/cm 2

1.4035e-013 5.1930e-003 1.1541e-010
5.2414e-012 1.9393e-001 4.31 OOe-009
1.4836e-013 5.4895e-003 1.2200e-010

Bq/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Eneroy
MeV

0.0318
.1t322

. :;364

Activitv
photons/sec

1.075e-04
1.984e-04
7.218e-05

Fluence Rate
MeV/cm2/sec
No Buildup
2.364e-41
3.251e-40
3.582e-33

Results
Fluence Rate
MeV/cm2/sec
With Buildup

2.646e-37
5.074e-37
1.131e-32

Exposure Rate
mR/hr

No Buildup
1.969e-43
2.616e-42
2.035e-35

Exposure Rate
mR/hr

With Buildup
2.204e-39
4.084e-39
6.427e-35



Page :2
DOS File: AFHALFC.MS5
R un Date: November 11, 2004

iRun Time: 3:00:56 PM
Zreion : 00:00:01

Enermy Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

4.673e-03
3.163e-05
1.939e-01
1.939e-01

Fluence Rate
MeV/cm2/sec
No Buildup
4.078e-1 1
3.247e-1 3
1.105e-08
1.633e-08

Fluence Rate
MeV/cm2 /sec
With Buildup
4.799e-1 0
3.619e-12
6.895e-08
8.962e-08

Exposure Rate
mR/hr

No Buildup
7.906e-14
6.268e-1 6
1.974e-1 1
2.832e-1 I

Exposure Rate
* mR/hr
With Buildup

9.304e-1 3
6.986e-1 5

* 1.232e-10
1.555e-10

TOTALS: 3.929e-01 2.742e-08 1.590e-07 4.815e-1I 2.796e-1 0



MicroShield v5.04 (5.04-00362) 11111/04

MicroShield v5.04 (5.04-00362)

;onversion ot calculated exposure in air to dose
FILE: C:\MS5\DATA\AFHALFC.MS5

Case Title: Case I
This case was run on Thursday, November 11, 2004 at 3:00:56 PM

Dose Point # I - (140.6654,7.62,0) cm

Results (Summed over eneraies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm 2 /sec
MeV/cm2 /sec

2.173e-008
2.742e-008

1.268e-007.
1.590e-007

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
..

mR/hr
mGy/hr
mrad/hr

4.815e-01 1
4.203e-013
4.203e-01 1

2.796e-010
2.441e-012
2.441e-010

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational

*o Isotropic

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

.,

(ICRP 51 - 1987)
mSv/hr

it

(ICRP 51 - 1987)
mSv/hr

4.773e-013
4.109e-013
4.109e-013
3.670e-013

5.08le-013
4.892e-013
4.892e-01 3
3.889e-013

4.297e-013
3.958e-013
3.147e-013
3.564e-013
3.153e-013

2.772e-012
2.386e-012
2.386e-012
2.131e-012

2.952e-012
2.841 e-012
2.84le-012
2.258e-012

2.496e-012
2.298e-012
1.826e-012
2.069e-012
1.830e-012

Page 1



MicroShield v5.04 (5.04-00362)

Q.Page : 1
._ x File: AFQTRC.MS5
) - J.-.ate: Novembei 11,2004

Run Time: 3:08:54 PM
Duration : 00:00:01

File Ref:
Date: i LIL LoiV .

By: 7)/JF
* Checked:

Case Title: Case I
Description: Case I

Geometry: 10 --Cylinder Surface - External Dose Point

Height
Radius

Source Dimensions
7.62 cm
12.7 cm

3.0 in
5.0 in

4'

i
.L

Dose Points

#1
X

140.6654 cm
4 ft 7.4 in

Y
3.81 cm

1.5 in

z
0 cm

0.0 in

Shield Name
Cyl. Core
Transition
Shield 2

A_,. - Air Gap
Wall Clad

Shields
Dimension Material Density
12.7 cm2  Concrete 1.8

Air 0.00122
27.94 cm Concrete 2.4

Air 0.00122
.025 cm Iron 7.86

Nuclide
Ba-137m
Co-60
Cs-1 37

Grouping
curies

7.0176e-014
2.6207e-012
7.4182e-014

Source Inp
Method : Actual

becquerels
2.5965e-003
9.6966e-002
2.7447e-003

Photon Energies
uCi/cm.

1.1541e-010
4.31 OOe-009
1.2200e-010

Bp/cm2

4.2702e-006
1.5947e-004
4.5140e-006

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0318
(ft322

- *64

Activity
photons/sec

5.376e-05
9.918e-05
3.609e-05

Fluence Rate
MeV/cm 2/sec

No Buildup
1.217e-41
1.673e-40
1.830e-33

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.324e-37
2.539e-37
5.778e-33

Exposure Rate
mR/hr

No Buildup
1.014e-43
1.346e-42
1.040e-35

Exposure Rate
mR/hr

With Buildup
1.103e-39
2.043e-39
3.283e-35



Page : 2
DOS File: AFQTRC.MS5
Run Date: November 11, 2004

K,, Run Time: 3:08:54 PM
(Z'-Iion : 00:00:01

Enerpy Activity
MeV photons/sec

0.6616
0.6938
1.1732
1.3325

2.336e-03
1.582e-05
9.697e-02
9.697e-02

Fluence Rate
MeV/cm 2/sec
No Buildup
2.045e-11
1.628e-13
5.538e-09
8.182e-09

. Fluence Rate
MeV/cm 2/sec
With Buildup

2.406e-10
1.814e-12
3.454e-08
4.490e-08

Exposure Rate
mR/hr

No Buildup
3.965e-14
3.143e-16
9.897e-12
1.420e-1 1

Exposure Rate
mR/hr

With Buildup
4.664e-13
3.502e-1 5
6.173e-1 1
7.789e-1 1

TOTALS: 1.965e-01

K;. ,::

1.374e-08 7.968e-08 2.413e-1 1 1.401 e-10
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MicroShield v5.04 (5.04-00362)

K) Conversion of calculated exposure in air to dose
FILE: C:1MS51DATAXAFQTRC.MS5

Case Title: Case 1
This case was run on Thursday, November 11, 2004 at 3:08:54 PM

Dose Point # I - (140.6654,3.81,0) cm

Results (Summed over energies) Units Without
Buildup

With
Buildup

Photon Fluence Rate (flux)
Photon Energy Fluence Rate

Photons/cm2/sec
MeV/cm2/sec

1.089e-008
1.374e-008

6.350e-008
7.968e-008

Exposure and Dose Rates:
Exposure Rate in Air
Absorbed Dose Rate in Air
..

mR/hr
mGy/hr
mrad/hr

2.413e-01 1
2.107e-013
2.107e-01 1

1.401e-010
1.223e-012
1.223e-010

Deep Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 -1987)
mSv/hr.11

..

2.392e-013
2.059e-013
2.059e-013
1.839e-013

1.389e-012
1.195e-012
1.195e-012
1.067e-012

Shallow Dose Equivalent Rate
o Parallel Geometry
o Opposed
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr

..

..

2.547e-013
2.452e-013
2.452e-013
1.949e-013

1.479e-01 2
1.424e-01 2
1.424e-012
1.13le-012

Effective Dose Equivalent Rate
o Anterior/Posterior Geometry
o Posterior/Anterior
o Lateral
o Rotational
o Isotropic

(ICRP 51 - 1987)
mSv/hr 2.154e-013

1.984e-013
1.577e-013
1.786e-013
1.58le-013

1.251e-012
1.151e-012
9.149e-013
1.037e-012
9.170e-013

to

K-I~
Page 1
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