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above referenced document (SCIENTECH Document No. 82A9534, Rev. 0). As the site
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materials from the site (excluding surface contaminated materials) as well as for the final site
release criteria.
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1.0 DECOMMISSIONING GOAL

The goal for the Whittaker Site decontamination and decommissioning (D&D) project is to satisfy
the criteria of 10 CFR 20, Subpart E for release for unrestricted use. 10 CFR 20.1402 allows
termination of a license and release of a site for unrestricted use if the residual radioactivity that is
distinguishable from background radiation results in a total effective dose equivalent (TEDE) to an
average member of a critical group that does not exceed 25 millirem per year (mrem/yr) and the
residual radioactivity has been reduced to levels that are as low as reasonably achievable (ALARA).

In order to meet the decommissioning goal, derived concentration guideline levels (DCGL) are
necessary to establish the criteria that the site must meet so that the NRC license can be terminated
and the site can be released for unrestricted use. A separate DCGL is developed for each site
contaminant (uranium-238, thorium-232, and their decay daughters) that corresponds to a modeled
dose rate of not more that 25 mrem/yr using an appropriate on-site exposure scenario.

Beyond the application of the DCGLs to the material left on the Whittaker Site after site cleanup,
Whittaker also wishes to apply the DCGLs material that is free released from the site. These
materials may include slag material containing metals that have a market value high enough to make
it profitable for the material to be separated out from the bulk of the slag materials and released from
the site for unrestricted use. The primary material of interest in the slag is the metal molybdenum.

The dose assessment presented in the following sections of this report show that if slag materials
with concentrations greater than the DCGLs are removed from the site and properly disposed of, the
resulting dose to a hypothetical future on-site receptor would be less than 25 mrem/yr and ALARA.
While not examined in detail, it is also expected that any applications of material released from the
site for unrestricted use using the same DCGLs would have far less dose consequence than the on-
site exposure scenario because the source term to which someone could be exposed to would be
greatly reduced. Furthermore, preliminary field screening of the high-molybdenum material of
primary interest for release off-site indicates that it contains levels of radioactive material that are
indistinguishable from background.

20 METHODOLOGY

NUREG-1757 (NRC 2002)" was developed as a methodology for reviewing decommissioning plans
and other information submitted to the NRC to support the release of nuclear facilities. The
guidance provides guidance for licensees on acceptable approaches or methodologies for dose
modeling analysis and includes look-up tables and codes/models for demonstrating compliance with
the criteria in 10 CFR 20, Subpart E. Scenario definition, critical group selection, source term
abstraction, exposure pathway selection, modeling code selection, dose assessments, and DCGL
development for the Whittaker Site were performed in accordance with the decision framework and
methodology guidance presented in NUREG-1757.

' NRC. 2002. Consolidated NMSS Decommissioning Guidance. NUREG-1757. September
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3.0 RESRAD DOSE MODELING CODE

SCIENTECH used the RESRAD computer program (Version 6.21) to calculate the permissible
DCGLs for residual radioactivity contained in the waste and slag storage area at the completion of
site remediation. RESRAD was developed to calculate the radiation dose resulting from residual
concentrations of radionuclides in soil by analyzing all significant exposure pathways. A discussion
of RESRAD conceptual models, pathways, parameters, critical group, code verification, code dose
model comparison, and benchmarking is contained in the TBD.

4.0 DOSE ASSESSMENT

The RESRAD code has an assumed conceptual model, but does not have prescribed land-use
scenarios. The default scenario in RESRAD closely follows the residential farmer scenario, which
has been the common default dose assessment scenario in the development of DCGLs. However, as
described in the NRC’s policy publication SECY-03-0069 (NRC 2003), it is the Commission’s
opinion that more realistic exposure scenarios should be examined when determining a site’s
remediation criteria. Specifically, the Commission recommended using “reasonable foreseeable land
use” as the basis for dose assessment and DCGL development.

As such, Whittaker has selected to derive the site-specific DCGLs using an industrial exposure
scenario. Because of the site location inside the Reynolds Industrial Park and its limited access
through the neighboring industrial plant’s property, an industrial use scenario 1s the most “reasonable
foreseeable land use” scenario. Furthermore, site observations suggest that the slag/soil mixture
currently on site supports only limited vegetation growth and it is expected that slag with
concentrations of uranium and thorium less than the DCGLs will remain on site. Additionally, as
addressed in Appendix E of NUREG-1727, a house or farm are not normally expected to be located
in areas covered by non-soil materials such as slag, rubble, rocks, and debris.

The industrial scenario is modeled using RESRAD by turning off many of the exposure pathways
which would be applicable to a residential scenario. The exposure pathways that were turned off
included the plant, meat, and milk ingestion and aquatic foods pathways. The pathways that
remained on included the external gamma, inhalation, soil ingestion, and drinking water pathways.
The radon pathway was also turned off because dose due to radon is not included in the 25 mrem/yr
dose limit established in 10 CFR 20.

4.1 EXPOSURE PARAMETERS

Preliminary modeling results showed that for the thorium and uranium contamination at the
Whittaker Site, the primary dose pathway was the external gamma pathway. Therefore, parameters
used in the remaining pathways were conservatively selected from various sources. Exposure
parameters used in the active exposure pathways are provided in Table A-1 of Appendix A. For
several exposure parameters, the more conservative of the default values in the RESRAD and
DandD codes’ residential scenarios were selected.
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As provided in Table 4-1, NUREG/CR-6697 > was used to provide a value for the indoor and
outdoor time fractions for industrial exposures. Table 7.6-3 of the guidance recommends an indoor
time fraction of 0.692 for full-time employment at a plant, factory, or warehouse. These would be
the most likely land use options for the Whittaker property. The indoor time fraction for work was
then multiplied from the time fraction for work hours per day (0.33) to achieve the time fractions
used in the RESRAD model. As a result, the indoor fraction is 0.23 and the outdoor fraction is 0.1.
These time fractions, along with the external gamma shielding factor, are the more sensitive
parameters in this industrial scenario dose assessment.

4.2 PHYSICAL SITE AND SOURCE PARAMETERS

The radiological conditions, affected area size, and some of the soil and surface soil parameters
differ from section to section at the Whittaker Site. However, there are no discrete section
boundaries that would allow for the sections (numbered 1 through 4 in previous site documents) to
be treated separately. Additionally, those parameters that differ from section to section (excluding
source concentration) do not have significant effects on the resulting dose. Therefore, to simplify
the dose model, the Whittaker Site was treated as a single large area of 14,110 m® Table A-2 of
Appendix A provides the site-specific and default physical site parameters that were used in the
RESRAD dose model.

The parameters that varied from section to section included the contaminated zone (CZ) thickness,
the CZ hydraulic conductivity, the unsaturated zone (UZ) thickness, the UZ hydraulic conductivity,
the saturated zone (SZ) hydraulic conductivity, and the SZ hydraulic gradient. None of these
parameters are among the four most sensmve parameters (excluding source concentration) used in a
similar dose model in NUREG-6676 °. NUREG-6676 shows that these parameters are not sensitive
enough to have a significant impact on the results of a dose assessment for a source area of 10,000
m? and a source thickness of 2 meters (similar to the Whittaker Site parameters).

NUREG/CR-6632 *, which describes solubility and leaching studies performed on slag material
from the Whittaker Site and two other sites, suggests that the material would have minimal impact of
the soil and groundwater. The document reports that the solubility and leach rates of the thorium
and the uranium in the slag are very low. The study also reports that the slag at Whittaker Site (the
Whittaker Site is referred to as “Site C” in the document) had the lowest solubility limits and leach
rates of the three sites. A summary of the resu]ts provided in NUREG/CR-6632 for the Whittaker
Site are provide in Table 4-1.

2 NRC, November 2000, NUREG/CR-6697, Development of Probabilistic RESRAD 6.0 and RESRAD-BUILD 3.0
Computer Codes

3 NRC, July 2000, NUREG/CR-6676, Probabilistic Dose Analysis Using Parameter Distribution Developed for
RESRAD and RESRAD-Build Codes

* NRC, February 2002, NUREG/CR-6632 (PNNL-12205), Solubility and Leaching of Radionuclides in Site
Decommissioning Management Plan (SDMP) Slags. Prepared by Pacific Northwest National Laboratory.
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TABLE 4-1
CHARACTERISTICS OF WHITTAKER SITE SLAG
Radionuclide Solubility Limit (mol/liter) | Leaching Rate (pCi/gm/yr)*
Thorium 3.2E-9 0.2
Uranium 8.9E-9 2

Note: * - Based on 1-gram samples of two slag types from the Whittaker Site containing high
thorium and uranium levels. Slag 1 had about 160 pCi/g thorium and about 90 pCi/g
uranium. Slag 2 had about 1,000 pCi/g thorium and about 150 pCi/g uranium.

5.0 DEVELOPMENT OF DCGLS AND DOSE ASSESSMENT SUMMARY

The primary isotopes of concern at the Whittaker Site are thorium-232 in equilibrium with its decay
daughters (Th-232+D), uranium-238 in equilibrium with its decay daughters (U-238+D), and
uranium-238 that has not decayed sufficiently to establish equilibrium conditions with its decay
daughters (U-238).

Thorium-232 reaches secular equilibrium with its decay daughters in approximately five half-lives of
its longest-lived daughter, thorium-228. Because the half-life of thorium-228 is less than 6 years,
secular equilibrium is reached in about 30 years. Therefore, since the age of much of the slag
located on the Whittaker Site is at least 30 years old, the assumption that thorium-232 is in
equilibrium with its daughters is valid. This is also supported with characterization data from
SCIENTECH and ORAU. As aresult, a DCGL is established for the thoium-232 decay chain (Th-
232+D) with the concentration of each isotope in the decay chain assumed to equal the greatest
concentration reported for any decay chain isotope.

Uranium-238 exists on site in various levels of equilibrium. Therefore, two separate release criteria
are established for uranium-238: one that assumes equilibrium conditions exist (U-238+D) and one
that assumes that they do not. For U-238+D, each isotope in the decay chain is assumed equal to the
greatest concentration reported for any decay chain isotope and the DCGL then applies to any
isotope in the decay chain.

If laboratory or in situ analysis indicates that uranium-238 is not in equilibrium with its decay
daughters (i.e., the concentration of uranium-238 is sufficiently higher than the concentration of
radium-226), a limit of 166.5 pCi/g limit applies to the uranium-238 (166.5 pCi/g is the
concentration equal to 0.05 weigh percent (wt%) uranium-238). In this instance, however, the U-
238+D DCGL still applies to the decay daughters.

Using RESRAD, a DCGL was derived for Th-232+D and U-238+D with the parameters described in
the previous sections and presented in Tables A-1 and A-2 in Appendix A. The DCGL is the
concentration of the parent isotope and all daughter isotopes above background levels that results in
a dose of not greater than 25 mrem/yr and is ALARA.

Tables 5-1 and 5-2 below summarizes the DCGLs derived using the industrial exposure scenario, the
resulting maximum annual doses, pathway-specific doses, and percentages of doses by pathway
based on the post-remediation modeling of the site. Appendices B, C, and D contain the RESRAD
Summary Reports for the industrial scenarios for U-238+D, Th-232+D, and U-238 only respectively.
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TABLE 5-1
DOSE SUMMARY (MREM/YR)
Uranium-238 Uranium-238+D Thorium-232+D
DCGLw (pCi/g) 166.5 9.7 7.0
Peak Dose 6.30 24.9 24.9
Year of Peak Dose 0 0 0
Water Independent
Pathways — Total dose
Ground 5.43 23.6 24.3
Inhalation 0.34 0.10 0.24
Soil Ingestion 0.54 1.1 0.42
Water Dependent 0 0 0
Pathways — Total dose
TABLE 5-2 ,
PERCENTAGE OF DOSES ATTRIBUTABLE TO EACH PATHWAY
Uranium-238 Uranium-238+D Thorium-232+D
DCGLw (pCi/g) 166.5 9.7 7.0
Water Independent 0 o o
Pathways — Total 100% 100% 100%
Ground 86.1% 95.0% 97.4%
Inhalation 5.4% 0.41% 0.96%
Soil Ingestion 8.6% 4.6% 1.7%
Water Dependent 0 0 0
Pathways - Total 0% 0% 0%

For all scenarios, the dominant contributor to dose is the water-independent ground exposure
pathway, ranging from 97% to 99%, with the maximum dose occurring at time t=0. There were no
dose contributions from water-dependent pathways.

It should be noted that although the DCGLs listed in Table 5-1 are based on a maximum dose of
about 25 mrenm/yr, the doses are additive and cannot exceed the 25 mrem/yr release criteria when
combined. Therefore, the unity rule applies and the sum of the ratios of the measured Th-232+D and
U-238+D concentrations in a survey unit to their respective DCGLs cannot exceed one.

For example, assume the average concentrations for a given survey unit were as follows:

Th-232+D 5.7pCi/g
U-238+D 3.0 pCi/g — equilibrium conditions

Each of these concentrations listed above is less than their respective DCGLy,; however, the sum of
the ratios would equal 1.12 (5.7/7.0 + 3.0/9.7 = 1.12). Because 1.12 is greater than 1, the DCGL is
exceeded and the release criteria for the survey unit or volume of material have not been met.
Therefore, additional source removal and resurvey/sampling would be necessary.
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6.0 ALARA ANALYSIS

In addition to ensuring that radiation exposure to workers is within acceptable occupational limits, |
Whittaker must demonstrate that the decommissioning goal for this project, the criteria for release
for unrestricted use in 10 CFR 20.1402, will result in doses that are ALARA. Module 7 and
Appendix D of NUREG-1727 provides guidance to licensees and list methods acceptable to the
NRC to demonstrate that the dose to the average member of the critical group is ALARA. These
methods basically estimate and compare the desired effects of a remediation action (benefits) and the
undesirable effects of that action (costs). If the calculated benefits are greater than the costs, the
remedial action is considered cost-effective and should be performed. If the costs are greater than
the benefits, the levels of residual radioactivity are considered ALARA and no remedial action is
expected.

Section 1.5 of Appendix D of NUREG-1727, “When Mathematical Analyses Are Not Necesséry,”
states:

“In certain circumstances, the results of an ALARA analysis are known on a generic basis
and an analysis is not necessary. For residual radioactivity in soil in sites that will have
unrestricted release, generic analyses (see NUREG-1496, the examples in this appendix, and
other similar examples) show that shipping soil to a low-level waste disposal facility is
unlikely to be cost effective for unrestricted release, largely due to the high costs of waste
disposal. Therefore shipping soil to a low-level waste disposal facility generally does not
have to be evaluated [for being ALARA] for unrestricted release.”

The bulk of the activities associated with the decommissioning of the Whittaker Site involve the
removal and transportation of waste slag and soil that contain thorium, uranium, and their progeny in
excess of site-specific DCGLs to off-site disposal facilities. Further reduction of this dose would
involve the removal, transport, and disposal of additional quantities of slag and soil at concentrations
less than the DCGLs, which would add significant cost to the project. In accordance with the
guidance and generic analyses referenced above, a site-specific quantitative analysis is unnecessary.
Therefore, remediation to the DCGLs will be considered as meeting the ALARA requirement.

7.0 SUMMARY

The analysis contained in this dose assessment and its appendices, supports the establishment of
DCGLs as provided in Table 5-1 for use at the Whittaker Site. The application of these DCGLs in
the proposed manners will not result in a dose of more than 25 mrem/yr to a potentially exposed
individual and the site cleanup activities are consistent with ALARA principles. These DCGLs are
acceptable for both the release of the site of unrestricted use, as well as, the release of materials from
the site that have a market value. The DCGLs will be applied in such a manner as to not violate the
sum-of-the-fractions rule.
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TABLE A-1
RESRAD EXPOSURE PARAMETERS
- | RESRAD | ;_'Vah’ﬂle'Us'ed\"ih | :‘“:E‘i{efé r‘e’n'c R
) 3 NRC’s DandD Code
Inhalation rate (m”/y) 8,400 11,690 Default
Mass loading for inhalation (g/m’) 0.0001 0.0001 RESRAD Default
xposure duration (y) 30 30 RESRAD Default
Shielding factor, inhalation 0.4 0.4 RESRAD Default
o NRC’s DandD Code
Shielding factor, external gamma 0.7 0.5512 Default
Fraction of time spent indoors 0.5 0.23 NUREG/CR-6697
Fraction of time spent outdoors 0.25 0.1 NUREG/CR-6697
Soil ingestion rate (g/y) 36.5 36.5 RESRAD Default
Drinking water intake (L/y) 510 510 RESRAD Default
Contaminated fraction of drinking water 1 1 RESRAD Default
Drinking water fraction from 1 1 RESRAD Default

eroundwater
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TABLE A-2
RESRAD PHYSICAL SITE PARAMETERS
~ Site Pa_raméter R]?fff;ﬁ? - Vah;\i :‘Jis;dm _ Reference

Area of CZ (m?) 10,000 14,110 Site-specific
Thickness of CZ (m) 2 1.9 Site-specific
Length parallel to aquifer (m) 100 100 RESRAD Default
Density of CZ (g/cm®) 1.5 1.8 Site-specific
CZ erosion rate (m/yr) 0.001 0.001 RESRAD Default
CZ total porosity 0.4 0.4 RESRAD Default
CZ field capacity 0.2 0.2 RESRAD Default
CZ hydraulic conductivity (m/yr) 10 125 Site-specific
CZ b parameter 5.3 53 RESRAD Default
Shape factor, external gamma Circular Circular RESRAD Default
Cover depth (m) 0 0 RESRAD Default
Density of cover material (g/cm?) 1.5 NA Assumption
Cover depth erosion rate (m/yr) 0.001 NA NA
[Evapotranspiration coefficient 0.5 0.9 Site-specific
'Wind speed (m/sec) 2 4.5 Site-specific
Precipitation (m/yr) 0.98 Site-specific
Irrigation (m/yr) 0.2 0.5 Site-specific
Irrigation mode Overhead Overhead RESRAD Default
Runoff coefficient 0.2 0.49 Site-specific
Watershed area (m?) 1E+06 75,000 Site-specific
SZ density (z/cm”) 1.5 1.7 Site-specific
SZ total porosity 0.4 0.4 RESRAD Default
SZ effective porosity 0.2 0.2 RESRAD Default
SZ field capacity 0.2 0.2 RESRAD Default
SZ hydraulic conductivity (m/yr) 100 50 Site-specific
SZ hydraulic gradient 0.02 0.047 Site-specific
SZ b parameter 53 53 RESRAD Default
Water table drop rate (m/yr) 0.001 0.001 RESRAD Default
Well pump intake depth (m) 10 37 Site-specific
Model (NonDispersion or Mass Balance) ND ND RESRAD Default
'Well pumping rate (m*/yr) 250 118 Site-specific
Number of UZ strata 1 1 RESRAD Default
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UZ thickness (m) 4 4.9 Site-specific

[UZ soil density (g/em?) 1.5 1.7 Site-specific

lUZ total porosity 0.4 0.4 RESRAD Default
UZ effective porosity 0.2 0.2 RESRAD Default
UZ field capacity 0.2 0.2 RESRAD Default
'UZ hydraulic conductivity (m/yr) 10 67 RESRAD Default
UZ b parameter 53 5.3 RESRAD Default

NA — not applicable to site mode]
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RESRAD, Version 6.21 T Limit = 0.5 year 06/14/2004 16:10 Page
Summary Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity
| | Current | | Parameter
Menu | Parameter {  Vvalue | Default | Name
| I + —+
-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
B-1 | Pb-210+D | 2.320E-02 | 2.320E-02 | DCF2( 1)
B-1 | Ra-226+D | 8.600E-03 | 8.600E-03 | DCF2{( 2)
B-1 | Th-230 | 3.260E-01 | 3.260E-01 | DCF2( 3)
B-1 | U-234 | 1.320E-01 | 1.320E-01 | DCF2( 4)
B-1 | U-238+D | 1.180E-01 | 1.180E-01 | DCF2{ 5)
| | l l
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
-1 | Pb-210+D | 7.270E~03 | 7.270E-03 | DCF3( 1)
-1 | Ra-226+D | 1.330E-03 | 1.330E-03 | DCF3( 2)
-1 | Th-230 | 5.480E-04 | 5.480E-04 | DCF3( 3)
-1 | U-234 | 2.830E-04 | 2.830E-04 | DCF3( 4)
D-1 | U-238+D | 2.690E-04 | 2.690E-04 | DCF3{ 5)
! I I |
D-34 | Food transfer factors: | | |
D-34 | Pb-210+4D , plant/soil concentration ratio, dimensionless | 1.000E-02 | 1.000E-02 | RTF( 1,1)
D-34 | Pb-2104D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.000E-04 | 8.000E-04 | RTF( 1,2)
D-34 | Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000E-04 | 3.000E-04 | RTF( 1,3)
D-34 | I | |
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 2,1)
D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 2,2)
D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 2,3)
D-34 | I [ I
D-34 | Th-230 , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF{ 3,1)
D-34 | Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 3,2)
D-34 | Th-230 , milk/livestock-intake ratie, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF{ 3,3)
D-34 | | | |
D-34 | U-234 , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 4,1)
D-34 | uU-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} | 3.400E-04 | 3.400E-04 | RTF( 4,2)
D-34 | U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF( 4,3)
D-34 | I I !
D-34 | U-238+D , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 5,1)
D-34 | U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/qd) | 3.400E-04 | 3.400E-04 | RTF( 5,2)
D-34 | U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF( 5,3)
| | I !
- | Bioaccumulation factors, fresh water, L/kg: | | |
- | Pb-2104D , fish | 3.000E+02 | 3.000E+02 | BIOFAC( 1,1)
- | Pb-2104D , crustacea and mollusks | 1.000E+02 | 1.000E+02 | BIOFAC({ 1,2)
I ! I I
- | Ra-2264D , fish | 5.000E+01 | 5.000E+01 | BIOFAC( 2,1)
- | Ra-226+D , crustacea and mollusks | 2.500B+02 | 2.500E+02 | BIOFAC( 2,2)
-5 | I I I
- | Th-230 , fish | 1.000E402 | 1.000E+02 | BIOFAC( 3,1)
- | Th-230 , crustacea and mollusks | 5.000E+402 | 5.000E+02 | BIOFAC{( 3,2)
-5 | I I I
-5 | U-234 ., fish | 1.000E+01 | 1.000E+01 | BIOFAC( 4,1)
- | U-234 , crustacea and mollusks | 6.000E+01 | 6.000E+01 | BIOFAC{ 4,2)
-5 | | |
| U-2384D , fish | 1.000E+01 | 1.000E+01 | BIOFAC{ 5,1)
D~ | U-238+D , crustacea and mollusks | €6.000E+01 | 6.000E+01 | BIOFAC( 5,2)
1 1 1 1
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mmary : Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD
Site-Specific Parameter Summary
— | | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

o : ; | —

11 | Area of contaminated zone (m**2) { 1.411E404 | 1.000E+04 | - | AREA
RO11 | Thickness of contaminated zone (m) | 1.900E+00 | 2.000E+00 | -—- | THICKO
"~11 | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | - | LCZPRQ

11 | Basic radiation dose limit (mrem/yr) | 2.500E401 | 2.S00E+01 | ——— | BRDL
R011 | Time since placement of material (yx) | 3.000E+01 | 0.000E+00 | - | T1
RO11 | Times for calculations (yr) | 1.0008+00 | 1.000E+00 | - | T 2)

11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | -—- | Tt 3)
~~11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | - | TC 9
RO11 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | ——- | T(5)

11 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | ——— ] T( 6)
__11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | --- | Tt
R011l | Times for calculations (yr) } 1.000E+03 | 1.000E+03 | ——- | TC 8)

“11 | Times for calculations (yr) | not used | 0.000E+00 | - T 9)

11 | Times for calculations (yr) | not used | 0.000E+00 | -—- | T(10)
o I I | !
®rN12 | Initial principal radionuclide (pCi/g}): Pb-210 | 9.700E+00 | 0.000E+00 | - ] s1(¢ 1)

12 | Initial principal radionuclide (pCi/g): Ra-226 | 9.700E+00 | 0.000E+00 | -—- | s1¢ 2}
®ul2 | Initial principal radionuclide (pCi/g): Th~230 | 9.700E+00 | 0.000E+00 | - | s1( 3)
RO12 | Initial principal radionuclide (pCi/g): U-234 | 9.700E+00 | 0.000E+00 | - | s1( 4)

12 | Initial principal radionuclide (pCi/g): U-238 | 9.700E+00 | 0.000E+00 | - | s1( 5)
__12 | concentration in groundwater (pCi/L): Pb~210 | not used | 0.000E+00 | == | wi¢ 1)
RO12 | Concentration in groundwater (pCi/L): Ra-226 | not used | 0.000E+00 | - | wig 2)

12 | Concentration in groundwater (pCi/L): Th-230 | not used | 0.000E+00 | - | Wi( 3)

12 | Concentration in groundwater (pCi/L): U-234 | not used | 0.000E+00 | -~ | wi( 4)
R012 | Concentration in groundwater (pCi/L): U-238 | not used | 0.000E+00 | ~—- | w1t 5)

I | I | !

13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | ~-- | COVERD
RU13 | Density of cover material (g/cm**3) | not used | 1.500E+00 | -—- | DEnscv
RO13 | Cover depth erosion rate (m/yx) | not used | 1.000E-03 | -— | vcv

13 | Density of contaminated zone (g/cm**3) | 1.800E+00 | 1.500E+00 | -—- | DENSsC2
—_13 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E-03 | ~-- | vece
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | -—— | TeCZ

)13 | Contaminated zone field capacity ] 2.000E-01 | 2.000E-01 | —-—- | Fccz

)13 | Contaminated zone hydraulic conductivity (m/yr) | 1.250E+02 | 1.000E+01 | -—- | HCCZ
RO13 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 f{ -—- | BCZ
~113 | Average annual wind speed (m/sec) | 4.500E+00 | 2.000E+00 | - | WIND

113 | Humidity in air (g/m**3) | not used | 8.000E+00 | - | HUMID
RO13 | Evapotranspiration coefficient | 9.100E-01 { 5.000E-01 | - | EVAPTR
R013 | Precipitation (m/yr) | 9.800E-01 | 1.000E+00 | ——- | PRECIP

113 | Irrigation {(m/yr) | 5.000E-01 | 2.000E-01 | —-- | rI
-J13 | Irrigation mode | overhead | overhead | - | IDITCH
RO13 | Runoff coefficient | 4.900E-01 | 2.000E-01 | - | RUNOFF

113 | Watershed area for nearby stream or pond (m**2) | 7.500E+04 | 1.000E+06 | - | WAREA
_ 13 | Rccuracy for water/soil computations | 1.000E-03 | 1.000E-03 |} -—- | EPS

] | | I |

114 | Density of saturated zone (g/cm**3) | 1.700E+00 | 1.500E+00 | - | DENSAQ

114 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | -—- | TPSZ
RO14 | Saturated zone effective porosity | 2.000E~01 | 2.000E-01 | —-- | EPSZ
®N14 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | ——- | Fcsz

114 | Saturated zone hydraulic conductivity (m/yr) | 5.000E+01 | 1.000E+02 | -—- | HCsz
KU14 | Saturated zone hydraulic gradient | 4.700E-02 | 2.000E-02 | -—- | HGWT
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Site-Specific Parameter Summary (continued)
| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
} I f } }
RO14 | Saturated zone b parameter | 5.300E+00 | 5.300E+00 | - | BSZ
RO14 | Water table drop rate (m/yr) | 1.000E~03 | 1.000E-03 | --- | vwr
R014 | Well pump intake depth (m below water table) | 3.700E+01 | 1.000E+01 | ——— | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | ND | ND | -— | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | ——— | uw
I | I l |
RO15 | Number of unsaturated zone strata | 1 | 1 | - | NS
RO15 | Unsat. zone 1, thickness (m) | 4.900E+00 | 4.000E+00 | -—- | H(D
RO15 | Unsat. zone 1, soil density {(g/cm**3) | 1.700E+00 | 1.500E+00 | -—- | DENSUZ (1)
R015 | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | --- | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity | 2.000E-01 | 2.000E-01 | - | EPUZ(1)
RO15 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | ——- | FCuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | - | BUZ (1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | 6.700E+01 | 1.000E+01 | ——— | HCUZ (1)
| l l | I
R016 | Distribution coefficients for Pb-210 | | | |
RO16 | Contaminated zone (cm**3/g) | 1.000E+02 | 1.000E+02 | -—- | penucc( 1)
RO16 | Unsaturated zone 1 {(cm**3/g) | 1.000E+02 | 1.000E+02 | -—- | peNuUcu( 1,1)
RO16 | Saturated zone {cm**3/g) | 1.000E+02 | 1.000E+02 | ——- | DCNUCS( 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.628E-04 | ALEACH( 1)
RO16 |  Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLUBK( 1)
I | I | l
R016 | Distribution coefficients for Ra-226 | | | |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | ——- | bcwucct 2)
RO16 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | --- | perucu( 2,1)
RO16 | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | -—- | DCNUCS( 2)
RO16 | Leach rate (/yr} | 0.000E+00 | 0.00CE+00 | 3.752E-04 | RLEACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK( 2)
l | I | l
RO16 | Distribution coefficients for Th-230 | | | |
RO16 |  Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | penucc( 3)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | DCNUCU( 3,1)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | ——— | pcNucs( 3)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 4.385E~07 | ALEACH( 3)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)
| I I [ I
RO16 | Distribution coefficients for U-234 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | - | DCNUCC{ 4)
RO16 | Unsaturated zone 1 (cm**3/g) | 5.000E+01 | 5.000E+01 | - | DCNUCU( 4,1}
RO16 | Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | DCNUCs ( 4)
RO16 | Leach rate (/yr} | 0.000E+00 | 0.000E+00 | 5.248E-04 | ALEACH( 4)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 4)
| | | I |
RO16 | Distribution coefficients for U-238 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | DeNucC( 5)
RO16 | Unsaturated zone 1 (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | peNucu( 5,1)
RO16 | Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | - | DCNUCS( 9)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 5.248E-04 | ALEACH({ 5)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 5)
J | I ! |
RO17 | Inhalation rate (m**3/yr) | 1.169E+04 | B8.400E+03 | -— | INHALR
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Site-Specific Parameter Summary (continued)

— 1 |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
- = % } : z
F .7 ] Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | - | MLINH
RO17 | Exposure duration | 3.000E+01 | 3.000E+01 | - | ED
P"7 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | —— | SHF3
¥ .7 | shielding factor, external gamma | 5.512E-01 | 7.000E-01 | - | sHF1
RKU17 | Fraction of time spent indoors | 2.300B-01 | 5.000E-01 | - | FIND
R017 | Fraction of time spent outdoors (on site) | 1.000E-01 { 2.500E-01 | - | FoTD
F .7 | Shape factor flag, external gamma ] 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
E..7 | Radii of shape factor array (used if FS | | ] |
RO17 |  Outer annular radius (m), ring 1: | not used | 5.000E+01 | - | RAD_SHAPE( 1)
F (7 | Outer annular radius {(m), ring 2: | not used | 7.071E+01 | - | RAD_SHAPE( 2)
Pou7 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | -—= | RAD_SHAPE( 3)
R017 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | - { RAD_SHAPE( 4)
F~'17 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | - | RAD_SHAPE{ 5)
F .7 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | --- | RAD_SHAPE( 6)
R017 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | - | RAD_SHAPE( 7)
R017 |  Outer annular radius {(m), ring B8: | not used | 0.000E+00 | -— | RAD_SHAPE( 8)
F .7 | Outer annular radius (m), ring 9: ] not used | 0.000E+00 | -—- | RAD_SHAPE( 9)
a7 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | —-——- | RAD_SHAPE (10)
RO17 |  oOuter annular radius (m), ring 11: | not used | 0.000E+00 | - | RAD_SHAPE(11)
F 7 | oOuter annular radius (m), ring 12: | not used | 0.000E+00 | - | RAD_SHAPE(12)
- | I f I l
R017 | Fractions of annular areas within AREA: | | | |
1"t7 | Ring 1 | not used | 1.000E+00 | -—- | FRACA( 1)
P (7] Ring 2 | not used | 2.732E~01 | -—- | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | -—- [ FRACA( 3)
ROL? | Ring 4 | not used | 0.000E+00 | -—- | FRACA{ 4)
Foa7 | Ring 5 | not used | 0.000E+00 | -—- | FRACR( 5)
Fo17 | Ring 6 | not used | 0.000E+00 | -—- | FRACA({ )
R017 | Ring 7 | not used | 0.000E+00 | ——- | FRACA( 7)
F !7 | Ring 8 | not used | 0.000E+00 | -— | FRACA({ 8)
17 Ring 9 | not used | 0.000E+00 | -—- | FRACR{ 9)
RO17 | Ring 10 | not used | 0.000E+00 | -—- | FRACA(10)

17 | Ring 11 | not used | 0.000E+00 | - | FRACR{11)

17 |  Ring 12 | not used | 0.000E+00 | -——- | FRACA(12)
o | | | i
PN18 | Fruits, vegetables and grain consumption | not used | 1.600E+02 | ——- | DIET(1)
! 18 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | ——- | DIET(2)
RU18 | Milk consumption (L/yr) | not used | 9.200E+01 | -— | DIET(3)
R018 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | -—= | DIET(4)
i 18 | Fish consumption (kg/yr) | not used | 5.400E+00 | = | DIET(5)
118 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | -— | DIET(6)
RO1B | Soil ingestion rate (g/yr) | 3.650E+01 | 3.650E+01 | ——— | so1L
1 18 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | ——— | DWI
! 18 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | -~ | FDW
RO18 | Contamination fraction of household water | not used | 1.000E+00 | - | FRHW
©”18 | Contamination fraction of livestock water | not used | 1.000E+00 | -— | FLW
1 18 | Contamination fraction of irrigation water | not used | 1.000E+00 | - | FIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | —-— | FR9
R018 | Contamination fraction of plant food | not used |-1 } -— | FPLANT
1 18 | Contamination fraction of meat | not used |-1 | - | FMEAT
kul8 | Contamination fraction of milk | not used |-1 | -— | FMILK
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Site-Specific Parameter Summary (continued)

| |  User | | Used by RESRAD | Parameter
Menu | Parametex | Input | Default | (If different from user input) | Name

! I | I }
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | -—- | LFI1S
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | -—- | LFI6
RO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | - | LwIs
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | -—- | Lwie
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | --- | Ls1
RO1¢ | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | - | MLFD
RO19 | Depth of soil mixing layer (m) | 1.%500E-01 | 1.500E-01 | -—- | DM
RO19 | Depth of roots (m) | not used | 9.000E-01 | -—- | DROOT
RO19 | Drinking water fraction from ground water | 1.000E400 | 1.000E+00 | -—- | FGWDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | ——- | FGWHH
R0O19 | Livestock water fraction from ground water | not used | 1.000E+00 | -—- | FGWLW
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 | - | FGWIR

| l | l |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | ——- | yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | - | Yv(2)
R19B | Wet weight crop yield for Fodder (kg /m**2) | not used | 1.100E+00 | --- | yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | - | TE(2)
R19B | Growing Season for Leafy (years) | not used | 2.500E-01 | -——- | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | - | TE(3)
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | - | TIV(1)
R19B | Translocation Factor for Leafy | not used | 1.000E+G0 | ——- | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | ——- | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -—- | RDRY (1)
R1SB | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RDRY (2)
R1SB | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RDRY (3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | - | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | --- | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | --- | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | -—- | WLAM

| | | | l
€14 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | - | C12WTR
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | --- | clacz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | -—- | csorL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | -—- | cair
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | -—- | DMC
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | --- | Evsn
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | --- | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | --- | AVFG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | ——— | avrGs
Cl4 | DCF correction factor for gaseous forms of Cl4 | not used | 8.894E+01 | --- | cozr

| l ! | |
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | ——- | STOR_T (1)
STOR | Leafy vegetables | 1.000E400 | 1.000E+00 | --- | sTOR_T(2)
STOR |  Milk | 1.000E+00 | 1.000E+00 | - | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | -—- | STOR_T(4)
STOR |  Fish | 7.000E+00 | 7.000E+00 | -—- | STOR_T(S)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | - | STOR_T(6)
STOR |  Well water | 1.000E+00 | 1.000E+00 | ——- | STOR_T(7)
STOR |  Surface water | 1.000E+00 | 1.000E+00 | -—- | STOR_T(8)
STOR | Livestock fodder | 0.000E+00 | 4.500E+01 | - | STOR_T(9)
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mmary Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD

Site-Specific Parameter Summary (continued)
. | | User i | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
- % : : +

21 | Thickness of building foundation (m) | not used | 1.500E-01 | - { FLOOR1
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | -— | DENSFL
R021 | Total porosity of the cover material ] not used | 4.000E-01 | --- | TPCV

21 | Total porosity of the building foundation | not used | 1.000E-01 | --= { TPFL
mw2l | Volumetric water content of the cover material | not used | 5.000E-02 | -—= | prH20CV
R021 | Volumetric water content of the foundation ] not wsed | 3.000E-02 | ——- | PH20OFL

121 | Diffusion coefficient for radon gas (m/sec): | | | |
21 | in cover material | not used | 2.000E-06 | - | DIFCV
RO21 | in foundation material | not used | 3.000E-07 | - | DIFFL

)21 | in contaminated zone soil | not used | 2.000E-06 | —-- | DIFCZ

)21 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -—- | HMIX
'R021 | Average building air exchange rate (1/hx) | not used | 5.000E-01 | - | REXG
»n21 | Height of the building {room) (m) | not used | 2.500E+00 | -— | HRM

)21 | Building interior area factor | not used | 0.000E+00 | -— | FAI
RU21 | Building depth below ground surface | not used |-1.000E+00 | - | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA (1)

)21 | Emanating power of Rn-220 gas | not used | 1.500E-01 | -~ | EMANA(2)
— | | | | !
TITL | Number of graphical time points | 32 ] -~ } —-—= | NPTS

'TL | Maximum number of integration points for dose ] 17 | -~ | -— | LYMAX

“TL | Maximum number of integration points for risk | 257 | -——- | - | KYMAX

1 /] L i 1

Summary of Pathway Selections
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User Selection

-- external gamma
-- inhalation (w/o radon)
-- plant ingestion

-- meat ingestion

-- aquatic foods
-- drinking water

-- soil ingestion

W © oy 0B W N
|
'

-- radon

|

]

T

|

!

|

|

milk ingestion |
[

|

|

|

Find peak pathway doses ]
1

active
active
suppressed
suppressed
suppressed
suppressed
active
active
suppressed

active
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Summary : Whittaker Site - Industrial - U238 4D File: Industrial - UD.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 14110.00 square meters Pb-210 9.700E+00
Thickness: 1.90 meters Ra~226 9.700E+00
Cover Depth: 0.00 meters Th-230 9.700E+400
U-234 9.700E+00
U-238 9.700E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 2.485E+01 2.484E+01 2.482E+01 2.475E+01 2.457E+01 2.395B+01 2.236E+01 1.841E+01
M(t): 9.935E-01 9.935~0%1 9.928E-01 ©.902E-01 9.829E-01 9.581E-01 8.943E-01 7.365E-01

Maximum TDOSE(t): 2.485E+01 mrem/yr at t = 0.000E+00 years
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nmary : Whittaker Site - Industrial ~ U238 +D File: Industrial - UD.RAD

Total Dose Contributions TDOSE(i,p,t)} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-
Meclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
PBF-210 1.301E-02 0.0005 3.B04E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.COO0E+00 0.0000 O©.000E+DO 0.0000 B8.362E-01 0.0337
Ra-226 2.327E+01 0.9367 1.4%1E-03 0.0001 O0.000E+00 0.0000 ©0.000E+00 0.0000 O0.00CE+00 0.0000 O.C00E+00 0.0000 1.684E-01 0.0068

-230 7.607E-03 0.0003 5.429E-02 0.0022 0.000E+00 0.0000 0.000E+0C0 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 6.406E-02 0.0026
—234 8.592E-04 0.0000 2.198E-02Z 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.306E-02 0.0013
U~238 3.164E-01 0.0127 1.965E-02 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.142E-02 0.0013

tal 2.361E+01 0.9503 1.012E-01 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 1.133E+00 0.0456

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
- As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

dio-
__clide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr Iract. mrem/yr fract.
" -210 0.000E+00 0.0000 0.000E+00 0.0000 O.0COE+00 0.0000 O0.C00E+00 0.0000 (.000E+00 0.000C 0.000E+00 0.0000 8.530E-01 0.0343

-226 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+GCG 0.00C0 0.Q00E+00 0.0000 0.000E+00 0.0000 2.344E+01 0.9436
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.260E-01 0.0051
U-234 0.C00E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00Q0E+00 0.0000 0.000E+00 0.0000 5.589E-02 0.002Z

238 0.000E+00 0.0000 ©0.0Q00E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 3.675E-01 0.014¢
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0G0E+GC 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.485E+01 1.000(
_.um of all water independent and dependent pathways.
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Summary : Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- —
Nuclide mrem/yxr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 1.260E-02 0.0005 3.686E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.104E-01 0.03%2w
Ra-226 2.326E+01 0.9363 1.606E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 O.CO0CE+00 0.0000 1.938E-01 0.0078
Th-230 1.769E-02 0.0007 5.42%E-02 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.414E-02 0.00:

U-234 §.588E-04 0.0000 2.197E-02 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.304E-02 0.00.
U-238 3.162E-01 0.0127 1.964E-02 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 3.140E-02 0.0013

Total 2.360E+01 0.9503 1.012E-01 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.133E+00 0.04.

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years —

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frac
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.267E-01 0.033R
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.345E+01 0.%¢
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 1.361E-01 0.00wz
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0Q.000E+Q0 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 5.586E-02 0.0022
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.673E-01 0.0l 3

|

Total 0.000E+00D 0.0000 ©0.000E+00C 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.484E+01 1.0000

*Sum of all water independent and dependent pathways.
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mmary : Whittaker Site - Industrial - U238 +D File: Industrial -~ UD.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
—=-210 1.184E-02 0.0005 3.462E-03 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 7.612E-01 0.0307
Ra-226 2.322E+01 0.9355 1.826E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 2.423E-01 0.0098

-230 3.782E~-02 0.0015 5.429E-02 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.433E-02 0.0026
234 §8.584E~04 0.0000 2.194E-02 0.0009 O0.000E+Q0 0.0000 O0.0CO0E+00 0.0000 O0.0O00E+00 0.0000 O.000E+00 0.0000 3.301E-02 0.0013
U-238 3.159E-01 0.0127 1.962E-02 0.0008 0O.000E+00 0.0000 O0.000E+00 0.0000 O.000E+0D0 0.0000 0.000E+00 0.0000 3.137E-02 0.0013

tal 2.359E+01 0.9503 1.011E-01 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.132E+00 0.0456

Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
— As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

dio-

clide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pw-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.765E-01 0.0313

-226 0.000E+00 0.0000 0.000E+00 0.00600 O.000E+00 0.06000 0©.000E+00 0.0000 0.000E+00 0.0000 O0.DDOE+00 0.0000 2.346E+01 0.9454
Tr~230 0.000E+00 0.0000 ©.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+0C 0.0000 1.564E-01 0.0063
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 5.581E-02 0.0022
1 238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.669E-01 0.0148
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.0GOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.482E+01 1.0000

all water independent and dependent pathways.

am of
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Summary Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Independent Pathways (Inhalation excludes radon) -
Ground Inhalation Radon Plant Meat Milk Soil
Radio- —
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 9.506E-03 0.0004 2.780E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0O00E+00 0.0000 6.112E-01 0.02.__
Ra-226 2.309E+01 0.9328 2.490E-03 0.0001 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.8%2E-01 0.0157
Th~230 1.08B0E-01 0.0044 5.430E-02 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.529E-02 0.00
U-234 8.598E-04 0.0000 2.187E-02 0.000¢ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.289E-02 0.00
U-238 3.147E-01 0.0127 1.954E-02 0.0008 ©O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 (0.000E+00 0.0000 3.126E-02 0.0013
Total 2.352E+01 0.9503 1.010E-01 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.130E+00 0.04
Total Dose Contributions TDOSE({i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+0l1 years —
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frac
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000CE+00 0.0000 O0.000E+0GO0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.235E-01 0.0252
Ra-226 0.000E+00 0.0000 ©.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 2.348E+01 0.%¢ >
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 ©0.000E+00 0.0000 2.276E-01 0.006=2
U-234 0.000E+006 0.0000 0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.561E-02 0.0022
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.656E-01 0. 3
Total 0.000E+00 0.0000 0.000E+00 0.0000 ©O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.475E+01 1.0000

*Sum of all water independent and dependent pathways.



RESRAD, Version 6.21 T Limit = 0.5 year 06/14/2004 16:10 Page 13

ammary : Whittaker Site ~ Industrial - U238 +D File: Industrial - UD.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p}
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-
Myclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract.
Pp-210 5.079E-03 0.0002 1.485E~03 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.265E-01 0.0133
Ra-226 2.272E+01 0.9248 3.722E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.628E-01 0.0270

1-230 3.065E-01 0.0125 5.431E-02 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0Q0 0.0000 O.000E+00 0.0000 6.996E-02 0.0028
234 8.880E-04 D0.0000 2.1658-02 0.0009 0.000E+00 0.0000 O.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 3.255E-02 0.0013
U-238 3.115E-01 0.0127 1.934E-02 0.0008 0.0C00E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.093E-02 0.0013

dtal 2.335E+01 0.8502 1.005E-01 0.0041 O0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.123E+00 0.0457

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
- As mrem/yr and Fraction of Total Dose At t = 3.000E+0l years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

idio-
_iclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
~'5-210 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.331E-01 0.0136

3-226 0.000E+00 0.0000 0.000E+00 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000 O0.0CGOE+00 0.0000 0.000E+00 0.0000 2.339E+01 0.9519
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.0Q00E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 4.307E-01 0.0175
1-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 5.509E-02 0.0022

-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 3.617E-01 0.0147
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.457E+01 1.0000
__3um of all water independent and dependent pathways.
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Summary Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon) -
Ground Inhalation Radon Plant Meat Milk Soil
Radio- —
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 5.660E-04 0.0000 1.655E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.639E-02 0.00.—
Ra-226 2.148E+01 0.8967 4.778E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 $.033E-01 0.0377
Th-230 9.761E-01 0.0408 5.441E-02 0.0023 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.517E-02 0.00:
U-234 1.256E-03 0.0001 2.0S0E-02 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 3.143E-02 0.00:.
U-238 3.002E-01 0.0125 1.865E-02 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.982E-02 0.0012
Total 2.276E+01 0.9501 9.890E~02 0.0041 G.000E+00 0.0000 (0.0O00E+00 0.0000 0.C00E+00 0.0000 (.C00E+00 0.0000 1.096E+00 0.04
Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years —_—
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frac
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.712E-02 0.001%
Ra-226 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.0G0E+00 0.0000 0.000E+00 0.0000 2.239E+01 0.%2 7
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0CG 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.126E+00 0.04+9
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 5.358E-02 0.0022
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 3.487E-01 0.0. 3
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CO0E+00 0.0000 0.000E+00 0.0000 2.395E+01 1.0000
*Sum of all water independent and dependent pathways.
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mmary : Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+02 years
Water Independent Pathways {Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract.
o-210 1.072E-06 0.0000 3.135E-07 00,0000 O.000E+00 0.0000 O0.CO00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.892E-05 0.0000
Ra-226 1.827E+01 0.8173 4.208E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.O000E+00 0.0000 7.999E-01 0.0358

~-230 2.691E+00 0.1204 5.470E-02 0.0024 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0C 0.0000 O0.000E+00 0.0000 1.696E-01 0.0076
_ 234 4.329E-03 0.0002 1.890E-02 0.0008 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.851E-02 0.0013
U-238 2.703e-01 0.0121 1.680E-02 0.0008 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 ©0.0COE+00 0.0000 2.687E-02 0.0012

tal 2.124E+01 0.9499 ©85.461E-02 0.0042 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.025E+00 0.0458

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
— As mrem/yr and Fraction of Total Dose At t 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk 211 Pathways™*

dio-

iclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract.
»w-210 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.031E-05 0.0000

-226 0.000E+0C 0.0000 0O.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+D0 0.0000 O0.000E+00 0.0000 1.908E+01 0.8532
TR-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 2.915E+00 0.1304
U-234 0.000E+00 0.0000 0.000E+0C0 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.173E-02 0.0023

238 0.000E+00 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©0.000E+00 0.0000 3.140E-01 0.0140
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 2.236E+01 1.0000

um of all water independent and dependent pathways.
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Summaxy Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+03 years
Water Independent Pathways (Inhalation excludes radon) o
Ground Inhalation Radon Plant Meat Milk Soil
Radio- —
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 3.169E-16 0.0000 9.268E-17 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000C 0.000E+00 0.0000 2.038E-14 0.00o~
Ra-226 1.038E+01 0.5635 2.390E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.543E-01 0.0247
Th-230 6.89%0E+00 0.3742 5.531E-02 0.0030 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.531E-01 0.01
U-234 2.996E~02 0.0016 1.335E-02 0.0007 0.000E+00 0.0000 0.000E+00 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.116E~02 0.00
U-238 1.872E-01 0.0102 1.166E-02 0.0006 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .B65E-02 0.0010
Total 1.748E+01 0.9495 8.272B-02 0.0045 0.000E+00 0.0000 0©.000E+0Q0 0.0000 .000E+00 0.0000 .000E+00 0.0000 L472E-01 0.04
Total Dose Contributions TDOSE(i,p,t}) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dese At t 1.000E+03 years e
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frac
Pb-210 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 2.078E-14 0.000n
Ra-22€ (.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 Q.000E+00 0.0000 O.0OCE+00 0.0000 ©.000E+00 0.0000 1.083E+01 0.58
Th-230 0.0008+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 C©.0Q0E+00 0.0000 7.298E+00 0.3%0v3
U-234 0.000E+00 0.0000 0.00CE+00 €.0000 0.000E+00 ©0.0000 0.000E+00 0.0000 O.00CE+00 0.0000 0.000E+00 0.0000 6.447E-02 0.0035
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 (C.000E+0C 0.0000 0.000E+00 0.0000 2.175E-01 0.01
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+0C 0.0000 .000E+00 0.0000 .841E+01 1.0000
*Sum of all water independent and dependent pathways.
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mmary : Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Branch DSR{j,t) (mrem/yr)/(pCi/q)
1) {(3) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Pb-210 Pb-210 1.000E+00 8.794E-02 8.523E-02 8.005E-02 6.428E-02 3.434E-02 3.827E-03 7.248E-06 2.143E-15

-226 Ra-226 1.000E+00 2.416E+00 2.414E+00 2.410E+00 2.396E+00 2.358E+00 2.228E+00 1.895E+00 1.076E+00
~e~226 Pb-210 1.000E+00 1.374E~03 4.062E-03 9.187E-03 2.473E-02 5.376E~02 7.993E-02 7.131E-02 4.050E-02

-

Ra-226 $DSR(J) 2.417E+00 2.418E+00 2.419E+00 2.421E+00 2.411E+00 2.308E+00 1.967E+00 1.117E+00
_ -230 Th-230 1.000E+00 1.246E-02 1.246E-02 1.246E-02 1.246E-02 1.246E~02 1.245E-02 1.243E-02 1.235E-02
Th-230 Ra-226 1.000E+00 5.233E-04 1.563%E-03 3.659E-03 1.095E-02 3.153E~02 1.010E-01 2.789E-01 7.144E-01
=230 Pb-210 1.000E+00 1.989E-07 1.379E-06 7.143E-06 5.945E-05 4.131E~-04 2.598E-03 9.240E-03 2.563E-02
~230 TDSR{3} 1.299E-02 1.403E-02 1.613E-02 2.347E-02 4.441E-02 1.161E-01 3.005E-01 7.524E-01
n-234 U-234 1.000E+00 5.762E-03 5.758E-03 5.753E-03 5.732E-03 5.672E-03 5.466E-03 4.919E-03 3.400E-03
234 Th~-230 1.000E+00 5.60BE-08 1.682E-07 3.923E-07 1.175E-06 3.394E-06 1.098E-05 3.113E-05 B.676E-05
U=234 Ra-226 1.000E+00 1.570E-09 1.099E-08 5.802E~08 5.174E-07 4.324E-06 4.550E-05 3.723E-04 3.053E-03
U-234 Pb-210 1.000E+00 4.482E-13 6.677E-12 7.670E~11 1.925E-09 4.055E-08 9.374E-07 1.118E-05 1.064E-04
234 TDSR(]) 5.762E-03 5.759E-03 5.753E-03 5.733E-03 5.679E-03 5.523E-03 5.333E-03 6.646E-03
U-238 U-238 1.000E+00 3.788E-02 3.786E-02 3,782E-02 3.769E-02 3.729E-02 3.595E-02 3.236E-02 2.241E-02
238 U-234 1.000E+00 8.167E-09 2.449E-08 5.708E-08 1.706E-07 4.904E~07 1.558E~06 4.192E-06 9.656E-06
238 Th-230 1.000E+00 5.299E~14 3.708E-13 1.959E-12 1.748E-11 1.464E-10 1.550E-09 1.292E-08 1.126E-07
U-238 Ra-226 1.000E+00 1.113E-15 1.668E-14 1.945E-13 5.141E-12 1.246E~10 4.313E~09 1.051E-07 2.B17E-06
"-238 Pb-210 1.000E+00 2.544E~19 7.842E-18 1.951E-16 1.458E-14 9.145E-13.7.455E~11 2.888E-09 9.524E-08
238 $DSR {3} 3.788E~02 3.786E-02 3.782E-02 3.769E-02 3.729E-02 3.595E-02 3.237E-02 2.243E-02
*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF{1)*BRF(2)* ... BRF(Jj).

e DSR includes contributions from associated (half-life £ 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

clide
(i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Pb-210 2.843E+02 2.933E402 3.123E+02 3.889E+02 7.280E+02 6.532E+03 3.44%E+06 *7.631E+13
~226 1.034E+01 1.034E+01 1.034E+01 1.033E+01 1.037E+01 1.083E+01 1.271E+01 2.239E+01
==—-230 1.925E+03 1.782E+03 1.550E+03 1.065E+03 5.630E+02 2.154E+02 8.318E+01 3.323E+01
U-234 4,.339E+403 4.341E+403 4.345E+03 4.360E+03 4.402E+03 4.526E+03 4.688E+03 3.762E403
238 6.599E+02 6.603E+02 6.610E+02 6.634E+02 6.704E+02 6.954E+02 7.723E+02 1.115E+03

*At specific activity limit
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Summary

Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD

Sunmed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide S0il Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 0.000E+00 years

Nuclide 1Initial tmin DSR(i,tmin) G(i,tmin} DSR(i,tmax) G(i,tmax)
(1) (pCi/g) (yeaxrs) (pCi/g) (pCi/qg)
Pb-210 9.700E+00 0.000E+00 8.794E-02 2.843E+02 8.794E-02 2.843E+02
Ra-226 2.700E+00 10.67 = 0.02 2.421E+400 1.033E+01 2.417E+00 1.034E+01
Th~230 S.700E+00 1.000E+03 7.524E-01 3.323E+01 1.299E-02 1.925E+03
U-234 ©.700E+00 1.000E+03 6.646E-03 3.762E+03 5.762E-03 4.3398+03
U-238 9.700E+00 0.000E+00 3.788E-02 6.599E+02 3.788E-02 6.599E+02
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mmary : Whittaker Site ~ Industrial - U238 4D File: Industrial - UD.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
-ﬁhclide Parent BRF (1) DOSE{j,t), mrem/yx
(3) (i} t= 0.000E+00 1.000E+00 3.000E+00 1.D00E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

FB~210 Pb-210 1.000E+00 8.530E-01 8.267E-01 7.765E-01 6.235E-~01 3.331E-01 3.712E-02 7.031E-05 2.078E-14
Pb-210 Ra-226 1.000E+00 1.332E-02 3.941E-02 B8.912E-02 2.399E-01 5.214E-01 7.754E-01 6.917E-01 3.928E-01

>~210 Th-230 1.000E+00 1.929E-06 1.338E-05 6.929E-05 5.767E-04 4.007E-03 2.520E~-02 8.963E-02 2.487E-01
-2=-210 U-234 1.000E+00 4.348E-12 6.477E-11 7.440E-10 1.B67E-08 3,933E-07 9.093E-06 1.085E-04 1.032E-03
Pb-210 U~238 1.000E+00 2.468E-18 7.607E~17 1.893E-15 1.414E-13 8,870E-12 7.232E-10 2.802E-08 9.238E-07

>-210 ¥DOSE (]} 8.664E-01 B.661E-01 8.657E-01 B.639E-01 8.585E-01 8.377E-01 7.815E-01 6.425E-01
Ra-226 Ra-226 1.000E+00 2.343E+01 2.341E+01 2.337E+01 2,324E+01 2.2B7E+01 2.161E+01 1.839E+01 1.044E+01
~3-226 Th-230 1.000E+00 5.076E-03 1.522E-02 3.549E-02 1.062E-01 3.059E-01 $.797E-01 2.705E+00 6.930E+00

3-226 U-234 1.000E+00 1.523E-08 1.066E-07 5.628E-07 5.019E-06 4.194E-05 4.414E-04 3.611E-03 2.962E-02
"Ra-226 U-238 1.000E+00 1.07%E-14 1.618E-13 1.886E-12 4.987E-11 1.208E-09 4.183E-08 1.019E-06 2.733E-05
Ra-226 YDOSE(j) 2.344E+01 2.343EB+01 2.341E+01 2,335E+01 2.318BE+01 2.259E+01 2.109E+01 1.740E+01
-m-230 Th-230 1.000E+00 1.209E-01 1.209E-01 1.209E-01 1.209E-01 1.208E-01 1.208E-01 1.205E-01 1.1S7E-01
Th-230 U-234 1.000E+00 5.440E-07 1.632E-06 3.805E-06 1.139E-05 3.292E-05 1.065E-04 3.020E-04 8.416E-04

1-230 U-238 1.000E+00 5.140E-13 3.597E-12 1.900E-11 1.696E-10 1.420E-09 1.504E~08 1.253E-07 1.092E-06
_1-230 gDOSE(j) 1.209-01 1.209E-01 1.209E-01 1.209E-01 1.209E-01 1.209E-01 1.208E-01 1.206E-01

-234 U-234 1.000E+00 5.589E-02 5.586E-02 5.580E-02 5.560E~02 5.501E-02 5.302E-02 4.771E-02 3.298E-02

-234 U-238 1.000E+00 7.922E-08 2.375E-07 5.537E-07 1.,655E-~06 4,.757E-06 1.511E-05 4.066E-05 9.366E-05
U-234 $DOSE (j) 5.589E-02 5.586E-02 5.580E-02 5.560E-02 5,502E-02 5.303E-02 4.775E-02 3.307E-02

-238 U-238 1.000E+00 3.675E-01 3.673E-01 3.669E~01 3.655E-01 3.617E-01 3.487E-01 3.139E-01 2.174E-01
BRF{i) is the branch fraction of the parent nuclide.
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Summary Whittaker Site - Industrial - U238 +D File: Industrial - UD.RAD
Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
Nuclide Parent BRF (1) S{j,t), pCi/g
(3 (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Pb-210 Pb-210 1.000E+00 9.700E+00 9.401E+00 8.829E+00 7.090E+00 3.78BE+00 4.221E-01 7.995E-04 2.363E~13
Pb-210 Ra-226 1.000E+00 0.000E+00 2.967E-01 8.622E-01 2.577E400 5.781E+00 8.677E+00 7.746E+00 4.399E+00
Pb-21C Th-230 1.000E+00 0.000E+00 6.461E-05 5.693E-04 5.882E-03 4.360E-02 2.803E-01 1.002E+00 2.783E+00
Pb-210 U-234 1.000E+00 0.000E+00 1.944E-10 5.164E-09 1.809E-07 4.204E-06 1.006E-04 1.210E-03 1.154E-02
Pb-210 U-238 1.000E+00 0.000E+00 1.3B0E-16 1.103E-14 1.301E-12 $.318E-11 7.954E-09 3.120E-07 1.033E-05
Pb~210 $S(j): 9.700E+00 9.697E+00 S.692E+00 $.673E+00 9.613E+00 ©.379E+00 8.750E+00 7.154E+00
Ra-2Z26 Ra-226 1.000E+00 9.700E+00 9.692E+00 S.677E+00 9.622E+00 9.468E+00 8.947E+00 7.611E+400 4.322E+00
Ra-226 Th-230 1.000E+00 0.000E+00 4.200E-03 1.259E~02 4.185E-02 1.245E-01 4.035E-01 1.118E+00 2.867E+00
Ra-226 U-234 1.000E+00 0.000E+00 1.8%1E-08 1.700E~07 1.883E-06 1.680E-05 1.809E-04 1.490E~03 1.225E-02
Ra-226 U-238 1.000E+00 0.000E+00 1.787E-14 4.819E-13 1.779E-11 4.759E~10 1.706E-08 4.197E-07 1.129E-05
Ra-226 $S51(3): S.700E400 ©.696E+00 9. 689E+00 9.664E+00 9.592E+00 9.350E+00 8.730E+00 7.201E+00
Th-230 Th-220 1.000E+00 9.700E+00 9.700E+00 9.700E+00 9.699E+00 S.697E+00 9.691E+00 2.673E+00 &.609E+00
Th-230 U-234 1.000E+00 0.000E+00 8.730E-05 2.617E-04 8.70BE-04 2.598%E-03 8.501E-03 2.419E-02 6.750E-02
Th-230 U-23¢ 1.000E+00 0.000E+00 1.237E-10 1.113E-0% 1.233E-08 1.102E-07 1.185E-06 1.002E-05 8.754E-05
Th-230 £S{3) 9.700E+00 ©.700E+00 9.700E+00 9.700E+00 S.700E+00 9.699E+00 9.6%7E+00 9.676E+00
-234 U-234 1.000E+00 9.700E+00 9.695E+00 9.685E+00 9.648E+00 9.548E+00 9.201E+00 8.280E+00 5.723E+00
-234 U-238 1.000E+00 0.0C0E+00 2.748E-05 8.237E-05 2.735E-04 8.121E-04 2.609E-03 7.045E~03 1.625E-02
-234 TS(3): 9.700E+00 9.695E+00 8.685E+00 9.649E+00 9.548E+00 9.204E+00 8.2878+00 5.739E+00
U-238 U-238 1.00CE+00 G.700E+00 9.695E+00 9.685E+00 2.649%E+00 ©9.548E+00 9.204E+00 8.287E+00 5.73%E+00
BRF (i) is the branch fraction of the parent nuclide.

RESCALC.

EXE execution time = 4.59 seconds
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Summary Whittaker Site - Industrial -~ Th232 +D File: Industrial - ThD.RAD
Dose Conversion Factor (and Related)} Parameter Summary
File: HEAST 2001 Morbidity

| | Current | | Parameter
Menu | Parameter | Value | Default | Name

I { I I
B-1 | Dose conversion factors for inhalation, mrem/pCi: | |
B-1 | Ra-228+D | 5.080E-03 | 5.080E-03 | DCF2( 1)
B-1 | Th-228+D | 3.450E-01 | 3.450E-01 | DCF2{ 2)
B-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 3)

I | I I
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
D-1 | Ra-228+D | 1.440E-03 | 1.440E-03 | DCF3( 1)
D-1 | Th-228+D | 8.080E-04 | 8.080E-04 | DCF3( 2)
D-1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 3)

I | I |
-34 | Food transfer factors: | | |
D-34 | Ra-228+D , plant/soil concentration ratioc, dimensionless | 4.000E-02 | 4.000E-02 | RTF{ 1,1)
D-34 | Ra-228+4D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 1,2)
D-24 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 1,3)
D-34 | ! | |
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E~03 | RTF( 2,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 2,2)
D-34 | Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000B-06 | RTF( 2,3)
D-34 | | I |
D-34 | Th-232 , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 3,1)
D-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 3,2)
D-34 | Th-232 , milk/livestock-intake ratio, (pCi/L)/{pCi/d) | 5.000E-06 | 5.000E-06 | RTF{ 3,3)

I | I I
D-5 | Bioaccumulation factors, fresh water, L/kg: | | |
D-5 | Ra-228+4D , fish | 5.000E+01 | 5.000E+01 | BIOFAC( 1,1)
D-5 | Ra-2284D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 1,2)
D-5 | | | !
D-5 | Th-228+D , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 2,1)
D-5 | Th-228+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 2,2)
p-5 | I I |
D-5 | Th-232 , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 3,1)
D-5 | Th-232 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 3,2)

L I 1 L
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Site-Specific Parameter Summary
- | User | ( Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
* B % : —
~~11 | Area of contaminated zone (m**2) | 1.411E+04 | 1.000E+04 | ——- | BREA
RO11 | Thickness of contaminated zone (m) | 1.900E+00 | 2.000E+00 | -— } THICKO
11 | Length parallel to aquifer flow (m) { 1.0008+02 | 1.000E+02 | ——- | LczpaQ
11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 2.500E+01 | -~ | BRDL
RO11 | Time since placement of material (yr) | 3.000E+01 | 0.000E+00 | -—— | TI
"11 | Times for calculations (yr} | 1.000E+00 |} 1.000E+00 | - | T( 2)
11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | ~—- | Tt 3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | ~— | TC 9
RO11 | Times for calculations (yr) } 3.000E+01 | 3.000E+01 | ~--- | T( 5)
111 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | -— | T &)
w1l | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | -—= | TC D
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | - fres
)11 | Times for calculations (yr) | not used | 0.000E+00 | —-—- [ TC 9
_ )11 | Times for calculations (yr) | not used | 0.000E+00 | --- | T(10)
| | | I l
)12 | Initial principal radionuclide (pCi/g): Ra-228 | 7.000E+00 | 0.000E+00 | - | 81( 1)
)12 | Initial principal radionuclide (pCi/g): Th-228 | 7.000E+00 | 0.000E+00 | --- | s1¢ 2)
RO12 | Initial principal radionuclide (pCi/g): Th-232 | 7.000E+00 | 0.000E+00 | - ] 81( 3
R012 | Concentration in groundwater (pCi/L): Ra-228 | not used | 0.000E+00 | —_— J Wit 1)
)12 | Concentration in groundwater  (pCi/L): Th-228 | not used { 0.000E+00 | -—- ] wic 2)
K012 | Concentration in groundwater (pCi/fL): Th-232 | not used | 0.000E+00 | —-—- | wi( 3)
I ! I ! I
)13 | Cover depth (m) | 0.000E+00 } 0.000E+00 | -—- | COVERQ
_ )13 | Density of cover material (g/cm**3) ] not used | 1.500E+00 | - | DENSCV
RO13 | Cover depth erosion rate (m/yr) ] not used | 1.000E-03 | -—- | vev
J13 | Density of contaminated zone (g/cm**3) | 1.800E+00 | 1.500E+00 | - | DENSCZ
J13 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E-03 | -— | vce
"RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | - { TPCZ
©013 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 } - | Fccz
013 | Contaminated zone hydraulic conductivity (m/yr) | 1.250E+02 | 1.000E+01 | -— | HCCZ
“R013 | Contaminated zone b parameterx | 5.300E+00 | 5.300E+00 | - | BCZ
RO13 | Average annual wind speed (m/sec) | 4.500E+00 | 2.000E+00 { -— | WIND
013 | Humidity in air (g/m**3) | not used | 8.000E+00 | -~- ] BUMID
_..013 | Evapotranspiration coefficient { 9.100E-01 | 5.000E-01 | -—- | EVAPTR
RO13 | Precipitation (m/yr) | 9.800E-01 | 1.000E+00 | -—- | PRECIP
013 | Irrigation {(m/yr) | 5.000E-01 | 2.000E-01 | — | RI
013 | Irrigation mode | overhead | overhead | - | IDPITCH
RO13 | Runoff coefficient | 4.900E-01 | 2.000E-01 | - | RUNOFF
"013 | Watershed area for nearby stream or pond {(m**2) | 7.500E+04 | 1.000E+06 | - | WAREA
013 | Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 | ——— | EPS
- I | | | l
R014 | Density of saturated zone (g/cm**3) | 1.700E+00 | 1.500E+00 | - | DENSAQ
1014 | Saturated zone total porosity | 4.000E~01 | 4.000E-01 | - | TPSZ
—«014 | Saturated zone effective porosity | 2.000E~01 | 2.000E~01 | —-— | EPSZ
R014 | Saturated zone field capacity | 2.000E~01 | 2.000E-01 | -~ | Fcsz
1014 | Saturated zone hydraulic conductivity (m/yr) | 5.000E+01 | 1.000E+02 | -— | HCSZ
_ 1014 | saturated zone hydraulic gradient | 4.700E-02 | 2.000E-02 | --- | HGWT
RO14 | sSaturated zone b parameter | 5.300E+00 | 5.300E+00 | ——- | Bsz
014 | Water table drop rate (m/yr) | 1.000E~03 | 1.000E-03 | - | vwr
2014 | Well pump intake depth (m below water table) | 3.700E+01 | 1.000E+01 | ——— | pwiBwT
TRO14 | Model: Nondispersion (ND) or Mass-Balance (MB) | ND | ND | ——- | MODEL
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Summary Whittaker Site - Industrial - Th232 +D File: Industrial - ThD.RAD
Site-Specific Parameter Summary (continued)
| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
f ; I I f
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | --- | uw
I | ! I |
RO15 | Number of unsaturated zone strata j 1 |1 ] - | NS
RO15 | Unsat. zone 1, thickness (m) | 4.900E+00 | 4.000E+00 | —-—- | H(1)
RO1S5 | Unsat. zone 1, soil density (g/cm**3) | 1.700E+00 | 1.500E+00 | --- | DENSUZ (1)
RG1S | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | --- | TPUZ (1)
RO1S | Unsat. zone 1, effective porosity | 2.000E-01 | 2.000E-01 | - | EPUZ (1)
RO1S5 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | - | FCuz (1)
RC1S5 | Unsat. zone 1, soil-specific b parameter ] 5.300E+00 | 5.300E+00 | -—- | BUZ(1)
R015 | Unsat. zone 1, hydraulic conductivity (m/yr) | 6.700E+01 | 1.000E+01 | - | HCuz (1)
| I I ] |
RO016 | Distribution coefficients for Ra-228 ] ] | }
RO16 | Contaminated zone {(cm**3/g) | 7.000E+01 | 7.000E+01 | - | pcNuce( 1)
RO1E | Unsaturated zone 1 (cm**3/q) | 7.000E+01 | 7.000E+01 | - | peNucu( 1,1)
ROIE | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - ] peNucs( 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.752E-04 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLUBK( 1)
! l [ | !
RO16 | Distribution coefficients for Th-228 | | | [
RO16 | Contaminated zone ({(cm**3/g) | 6.000E+04 | 6.000E+04 | --- | Denvec( 2)
ROIE | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | pewucu( 2,1)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | —-=- | DCNUCS( 2)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 4.385E-07 | RLEACH( 2)
RO16 | Solubility constant | ¢.000E+0C | 0.000E+00 | not used | SOLUBK({ 2)
I I I | I
R016 | Distribution coefficients for Th-232 | | | |
RO16 | Contaminated zone {(cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | penucct 3)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | penucu( 3,1)
RO16 |  Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | --- | DCNucS ( 3)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 4.385E-07 | ALEACH( 3)
RO16 | Solubility constant ] 0.000E+00 | 0.000E+00 | not used | soLuBk( 3)
| I I I |
R017 | Inhalation rate (m**3/yr) | 1.169E+04 | 8.400E+03 | - | INHALR
R017 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | -—- | MLINH
RO17 | Exposure duration | 3.000E+01 | 3.000E+01 | - | ED
RO17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | - | SHF3
RO17 | Shielding factor, external gamma | 5.512E-01 | 7.000E-01 | - | sHF1
RO17 | Fraction of time spent indoors | 2.300E-01 | 5.000E-01 | -—- | FIND
RO17 | Fraction of time spent outdoors (on site) [ 1.000E-01 | 2.500E-01 | = | FOTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
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Site-Specific Parameter Summary {continued)

— ] | User | ] Used by RESRAD | Parameter

Menu | Parameter |  Input | Default | (If different from user input) | Name
} + l i }

__ 17 | Radii of shape factor array (used if FS = -1) ] ] | |
RO17 | Outer annular radius (m), ring 1 ) not used | 5.000E+01 | -— | RAD_SHAPE( 1)
-°17 |  Outer annular radius (m), ring 2 | not used | 7.071E+01 | ——- | RAD_SHAPE( 2)
17 | Outer annular radius {m), ring 3 | not used | 0.000E+00 | - | RAD_SHAPE( 3)
'RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | - | RAD_SHAPE( 4)
RO17 | Outer annular radius (m), ring 5 | not used | 0.000E+00 | - | RAD_SHAPE{ 5)
117 | Outer annular radius (m), ring 6 | not used | 0.000E+00 | -— | RAD_SHAPE( 6)
w917 | Outer annular radius (m), ring 7 | not used | 0.000E+00 | -— | RAD_SHAPE{ 7)
R017 |  Outer annular radius {(m), ring 8 | not used | 0.000E+00 | - | RAD_SHAPE{ 8)
317 |  Outer annular radius (m), ring 9: | not used | 0.000E+00 | --- | RAD_SHAPE( 9)
| Outer annular radius {m), ring 10: | not used | 0.000E+00 | - | RAD_SHAPE (10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | --= | RAD_SHAPE(11)
317 |  Outer annular radius (m), ring 12: { not used | 0.000E+00 | - | RAD_SHAPE (12)
o ! ! ! !

R0O17 | Fractions of annular areas within AREA: | | | |
RO17 |  Ring 1 | not used | 1.000E+00 | -—- | FRACA( 1)
017 |  Ring 2 | not used | 2.732E-01 | - | FRACA( 2)
®017 | Ring 3 | not used | 0.000E+00 | -~ | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | —— | FRACA( 4)
017 | Ring 5 j not used | 0.000E+00 | - | FRACA( 5)

_ 017 | Ring 6 | not used | 0.000E+00 | —-— | FRACA({ 6)
RO17 | Ring 7 | not used | 0.000E+00 | - | FRACA( 7)
017 | Ring 8 | not used | 0.000E+00 | -— ) FRACA( 8)
017 | Ring 9 | not used | 0.000E+00 | - | FRACA( 9)

"RO17 |  Ring 10 | not used | 0.000E+00 | ——- | FRACA (10)
»017 | Ring 11 | not used | 0.000E+00 | -— | FRACA(11)
017 | Ring 12 | not used | D.000E+00 | -— | FRACA(12)

- I I | I |
ROIB | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | -—- | DIET (1)

018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | -— | DIET(2)

_.D18 | Milk consumption (L/yr) | not used | 9.200E+01 | ~—- | DIET(3)

RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | ——- | DIET(4)

1018 | Fish consumption (kg/yr) | not used | 5.400E+00 | - | DIET(S)

1018 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | ~—- | DIET(6)

TRO18 | Soil ingestion rate (g/yr) } 3.650E+01 | 3.650E+01 | - ) so1L
%018 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | - | DwI
2018 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | - | Fow

—RO18 | Contamination fraction of household water | not used | 1.000E+00 | —-— | FHHW
R018 | Contamination fraction of livestock water | not used | 1.000E+00 | - | FLW
3018 | Contamination fraction of irrigation water ] not used | 1.000E+00 | —-— | FIRW

2018 | Contamination fraction of aquatic food j not used | 5.000E-01 | ——- | FrRO
RO18 | Contamination fraction of plant food | not used |-1 | -—- | FPLANT
3018 | Contamination fraction of meat | not used |-1 | - | FMEAT
2018 | Contamination fraction of milk | not used -1 | —-- | FMILK

l l l | l

R019 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LFI5

RO1S | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | - | LFi6
TRO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | - ] Lwis

RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | - | Lwie

R019 | Livestock soil intake (kg/day) | not used | 5.000E-01 | —— | Ls1
—R019 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | -— | MLFD
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Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

t f } f f
R019 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | - | DM
RO19 | Depth of roots (m) | not used | 9.000E-01 | - | DROOT
RO19 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 | - | FGWDW
R019 | Household water fraction from ground water | not used | 1.000E+00 | -—- | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | --- | FGWLW
R019 | Irrigation fraction from ground water | not used | 1.000E+00 | - | FGWIR

| ! ! | l
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | -— | Yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | --- | Yyv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | - | Yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | ——- | TE(1)
R19B | Growing Season for Leafy (years) | not used | 2.500E-01 | - | TE(2)
R19E | Growing Seascn for Fodder (years) | not used | 8.000E-02 | ——— | TE(3)
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | --- | TIV(1)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | -—- | TIV(2)
R19E | Translocation Factor for Fodder | not used | 1.000E+00 | ~-- | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -—- | RDRY(1
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | --- | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -—- | RDRY (3}
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -—- | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RWET (2)
RI19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RWET (3)
R19E | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | -—- | WLAM

| [ ! | |
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | -—- | C12WTR
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | - | cizcz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | --- | csoiL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | - | CAIR
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | -—- | DMC
Cl4 | C-14 evasion flux rate from soil (l/sec) | not used | 7.0C0E-07 | - | EVSN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | - | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | - | AVFG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | - | BVFGS
Cl4 | DCF correction factor for gaseous forms of Cl4 | not used | 8.894E+01 | -—- | cozr

| | l ! |
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | - | STOR_T (1}
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | --- | STOR_T(2)
STOR |  Milk | 1.000E+00 | 1.000E+00 | -—- | STOR_T(3)
STOR | Meat and poultry [ 2.000E+01 | 2.000E+01 | --- | STOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | = | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | --- | STOR_T(6
STOR | Well water | 1.000E+00 | 1.000E+00 | - | STOR_T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | --- | STOR_T(8)
STOR | Livestock fodder | 0.000E+00 | 4.500E+01 | --- | STOR_T(9)

| | I | |
R021 | Thickness of building foundation (m) | not used | 1.500E-01 | - | FLOOR1
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | - | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | - | TPCV
RO21 | Total porosity of the building foundation | not used | 1.000E-01 | -—- | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | ——- | PH20CV
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Site-Specific Parameter Summary (continued)
— | vUser | | Used by RESRAD | Parameter
Menu | Parameter ] Input | Default | (If different from user input) | Name
—+ - - s :
21 | Volumetric water content of the foundation | not used | 3.000E-02 | -—- | PH2OFL
RO21 | Diffusion coefficient for radon gas (m/sec): | | | |
=»n21 | in cover material | not used | 2.000E-06 | _— | DIFCV
21 |  in foundation material | not used | 3.000E-07 | - | DIFFL
RU21 | in contaminated zone soil | not used | 2.000E-06 | -—= | DIFCZ
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -—= | HMIX
21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -— | REXG
__21 | Height of the building (room) (m) | not used | 2.500E+00 | -~ | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | -— } Faz
21 | Building depth below ground surface (m) | not used |-1.000E+00 | —-— } DMFL
121 | Emanating power of Rn-222 gas | not used | 2.500E-01 | --- | EMANA(1)
RO21 | Emanating power of Rn-220 gas | not used | 1.500E-01 | - | EMANA (2)
| | | | |
TL | Number of graphical time points ] 32 | ~—- | -— | NPTS
TITL | Maximum number of integration points for dose | 17 | - | -—- | LyMAx
TITL | Maximum number of integration points for risk | 257 | - | —— | KYMAX
1 1 i 1 4

Summary of Pathway Selections

Pathway | User Selection
—+
1 -- external gamma | active
2 -- inhalation (w/o radon) | active
3 -- plant ingestion ] suppressed
4 ~-- meat ingestion | suppressed
5 -- milk ingestion | suppressed
6 -- aguatic foods | suppressed
7 -- drinking water | active
8 -- soil ingestion | active
9 -- radon ] suppressed
Find peak pathway doses | active
.
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Summary : Whittaker Site - Industrial - Th232 +D File: Industrial - ThD.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 14110.00 square meters Ra-228 7.000E+00
Thickness: 1.90 meters Th-228 7.000E+00
Cover Depth: 0.00 meters Th-232 7.000E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+0l1 mrem/yr

Total Mixture Sum M{(t) = Fraction of Basic Dose Limit Received at Time (t)

.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
.494E+01 2.493E+01 2.490E+01 2.487E+01 2.487E+01 2.487E+01 2.486E+01
.975E-01 9.971E-01 9.958E-01 9.948E-01 9.947E-01 9.946E-01 9.943E-01

t {years): 0.000E+00
TDOSE(t): 2.494E+01
M(t): 8.977E-01

o

Maximum TDOSE(t): 2.494E+0l1 mrem/yr at t = 0.000E+00 years
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Total Dose Contributions TDOSE(i,p,t)} for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio-

~uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

“Ra-228 1.082E+01 0.4337 6.987E-03 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 1.249E~01 0.0050
Th-228 1.285B+01 0.5151 3.478E~02 0.0014 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.715E-02 0.0023
h-232 6.193E-01 0.0248 1.974E-01 0.007% 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.377E-01 0.0095

Total 2.428E+01 0.9736 2.392E-01 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 0.000CE+00 0.0000 0.000E+00 0.0000 4.197E-01 0.0168

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

3s mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways?*

—adio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yx fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

_ta-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.055E+01 0.439
Th~228 0.000E+00 0.0000 0.00Q0E+00 0.0000 0.000E+DO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.294E+01 0.518
Th~232 0.000E+00 0.0000 0.00CE+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 1.054E+00 0.042

TTotal 0.000E+00 0.0000 0.000E+G0 ¢.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.494E+01 1.000

*Sum of all water independent and dependent pathways.
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Summary Whittaker Site - Industrial - Th232 +D File: Industrial - ThD.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) -
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon) -
Ground Inhalation Radon Plant Meat Milk Soil

Radio- —
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ra-228 1.325E+01 0.5313 1.611E-02 0.0006 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 1.270E-01 C.00
Th-228 8.942E+00 0.3586 2.421E-02 0.0010 O©.0O0OE+00 0.0000 O0.000E+00 0.0000 ©.000E+00 0.0000 O0.00QE+00 0.0000 3.878E-02 (.001¢
Th-232 2.087E+00 0.0837 1.988E-01 0.0080 0Q.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.529E-01 0.01""
Total 2.428E+01 0.9736 2.392E-01 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.196E-01 0.016B
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) -

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

Water Dependent Pathways o

Water Fish Radon Plant Meat Milk All Pathways '
Radio- -
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract.
Ra-228 0.00CE+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0CGOE+00 0.0000 0.000E+00 0.0000 1.339E+01 0.5 ©
Th-228 0.000E+00 0.0000 0O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.006E+00 0.30x2
Th-232 0.G00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0C00 C©.000E+00 0.0000 0O.000E+00 0.0000 2.539E+00 0.1018
Total 0.000E+00 0.000C C.O00E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.CO0E+00 0.0000 2.494E+01 1.0_ O

*Sum of &ll water

independent and dependent

pathways.
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mmary : Whittaker Site - Industrial - Th232 +D File: Industrial -~ ThD.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
— Ground Inhalation Radon Plant Meat Milk Soil
Radio-
iclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228  1.444E+01 0.5792 2.358E-02 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.176E-01 0.0047
™ -228 4.333E+00 0.1738 1.173E-02 0.0005 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00QE+00 0.0000 1.927E-02 0.0008
1-232  5.497E+00 0.2205 2.038E-01 0.0082 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00Q 0.0000 2.826E~01 0.0113
Total 2.427E+01 0.9736 2.392E-01 0.0096 0.000E+00 0.0000 O0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 4.196E-01 0.0168
Total Dose Contributions TDOSE(i,p,t)} for Individual Radionuclides (i} and Pathways (p}
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
“Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
—a-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.00QE+00 0.0000 O.000E+00 0.0000 0.0D00E+00 0.0000 1.458E+01 0.584¢
Th-228 0.000E+00 0.0000 ©0.000E+00 0.0000 O0.00CE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.364E+00 0.1751
h-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CO0E+00 0.0000 0.00CE+D0 0.0000 5.983E+00 0.240¢
Total 0.000E+400 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.00QE+00 0.0000 0.000E+00 0.0000 2.493E+01 1.000
Sum of all water independent and dependent pathways.
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Sunmary Whittaker Site - Industrial - Th232 +D File: Industrial - ThD.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E401 years
Water Independent Pathways (Inhalation excludes radon) o
Ground Inhalation Radon Plant Meat Milk Soil
Radio- =
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 B8.468E+00 0.3401 1.627E-02 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 6.058E-02 0.002__
Th-228 3.430E-01 0.0138 9.286E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.526E-03 0.0001
Th-232 1.543E+01 0.6196 2.219E-01 0.0089 O0.000E+0C 0.0000 0.000E+CO 0.0000 O0.000E+00 0.0000 0.000E+0C 0.0000 3.572E-01 0.014
Total 2.424E+01 0.9736 2.3%1E-01 0.0086 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.0000 4.193E-01 0.0168
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) T
As mrem/yr and Fraction of Total Dose At t 1.000E+01 years
Water Dependent Pathways —_—
Water Fish Radon Plant Meat Milk All Pathways
Radio-
Nuclide mrem/yr fract. mrem/yx fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 0.000E+00 ©.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0Q0 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 8.545E+00 0.234
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.454E-01 0.013%T
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.601E+Cl 0.642%
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.00C0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.490E+01 1.0C.
*Sum of all water independent and dependent pathways.
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mmary : Whittaker Site - Industrial - Th232 +D File: Industrial ~ ThD.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01l years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

"Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yx fract.

r~a-228 7.996E-01 0.0322 1.572E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.598E-03 0.0002
Th-228 2.445E-04 0.0000 6.61SE~07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.088E-06 0.0000
1-232 2.341E+01 0.9414 2.375E-01 0.0095 0.000E+00 0.0000 (.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 4.135E-01 0.0166

Total 2.421E+01 0.9735 2.390E~01 0.0096 0.000E+00C 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.191E-01 0.0169

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

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

— Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

__adio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

a-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.QCOE+00 0.0000 0O.000E+Q00 0.0000 0.000E+00 0.0000 8.06BE-01 0.0324
Th-228 (.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.462E-04 0.0000
™h-232 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.Q00E+0C 0.0000 O0.000E+00 0.0000 2.406E+01 0.967¢€

“Total 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 2.4B87E+01 1.000C

sum of all water independent and dependent pathways.
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Summary Whittaker Site - Industrial - Th232 +D File: Industrial ~ ThD.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon) o
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 1.686E-04 0.0000 3.316E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.1BOE-06 0.00___
Th-228 2.364E-15 0.0000 6.400E~18 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.051E-17 0.0000
Th-232 2.421E+01 0.9735 2.390E-01 0.0096 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0Q0O0E+00 0.0000 4.181E-01 0.01
Total 2.421E+01 0.9735 2.390E-01 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 4.191E-01 0.0165
Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and Pathways (p) —
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways —
Water Fish Radon Plant Meat Milk All Pathways
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 O0.000E+00C ¢.0000 GO.000E+00 0.0000 0.0Q0E+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 0.000E+00 0.0000 1.702E-04 0.0 O
Th-228 0.000E+0C 0.06000 0.000E+00 0.0000 0.000E+00 ©0.0000 O0.000E+0C 0.0000 ©.000E+00 0.0000 O0.O0COE+Q0 0.000C 2.381E-15 0.000C0
Th-232 0.000E+CQ 0.0000 0.000E+00 0.0000 O0.000E+00 0.000C 0.000E+00 0.0000 O.00CE+00 0.0000 0.000E+00 0.0000 2.487E+01 1.0000
Tctal 0.000E+G0 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00C0 0.000E+00 0.0000 2.487E+401 1.0__0
*Sum of all watexr independent and dependent pathways.
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mmary : Whittaker Site - Industrial - Th232 +D File: Industrial - ThD.RAD

Total Dose Contributions TDOSE({i,p,t}) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

"Radio-

Nuclide wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

~RKa-228 5.294E-15 0.0000 1.041E-17 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 3.705E-17 0.0000
Th~228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.6000 G.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
h~-232 2.421E+01 0.9735 2.390E-01 0.0096 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.191E-01 0.0169

Total 2.421E+01 0.8735 2.390E-01 0.0096 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.13%1E-~01 0.0169

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+D2 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

——adio~

Nuclide mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

~ .a-228 0.000E+00 0.0000 0.000E+0C 0.0000 0O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.341E-15 0.000(C
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0Q0OE+00 0.0000 0.000E+00 0.000(
~h-232 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.487BE+01 1.000

TTatal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0CCE+00 G.0000 2.4B7E+01 1.000

Sum of all water independent and dependent pathways.
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Summary : Whittaker Site - Industrial - Th232 +D File: Industrial - ThD.RAD

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

As mrem/yr and Fraction of Total Dose At t

{i} and Pathways (p}
= 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00006 0.000E+00 0.00:
Th-~228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000
Th-232 2.420E+01 0.9735 2.389E-01 0.0096 0.000E+00 0.0000 O0.000E+00 0.0000 0.00QE+00C 0.0000 0.0Q0E+00 0.0000 4.189E~01 0.01""
Total 2.420E+01 0.9735 2.389E-01 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.18%E-01 0.01€8

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

As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways

(i) and Pathways (p}
= 1.000E+03 years

Water Fish Radon Plant Meat Milk All Pathways
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.000C 0.000E+00 0.0000 0.000E+0Q 0.0000 0.000E+00 0.0000 O©.000E+00 0.0t 3
Th-228 0.000E+00 0.0000 O0.CO0OE+00 0.0000C O0.000B+00 0.0000 0.000E+0C 0.0000 O0.00OCE+00 0.0000 0.0COE+00 0.0000 O0.000E+00 0.0uw0
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.000C 2.486E+01 1.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CO00E+00 0.0000 0.000E+00 0.0000 O0.COO0E+00 0.0000 2.486E+01 1.0_ 0

*Sum of all water independent and dependent pathways.
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¢ mmary : Whittaker Site - Industrial - Th232 +D File: Industrial - ThD.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Branch DSR(j,t) (mrxem/yr) / (pCi/g)
i} (3) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Ra-228 Ra-228 1.000E+00 1.223E+00 1.084E+00 8.512E~01 3.651E-01 3.252E-02 6.854E-06 2.152E-16 0.000E+00
-228 Th-228 1.000E+00 3.407E-01 8.292E-01 1.232E+00 B.556E-01 8.274E-02 1.745E-05 5.479E-16 0.000E+00
~228 $DSR(J) 1.564E+00 1.913E+00 2.083E+00 1.221E+00 1.153E-01 2.431E-05 7.630E-16 0.000E+00

Th~228 Th-228 1.000E+00 1.848E+00 1.287E+00 6.234E-01 4.935E-02 3.518E-05 3.401E-16 0.000E+00 0.COQOE+00

Tn~232 Th-232 1.000E+00 6.115E-02 6.115E-02 ©€.115E-02 6.115E-02 6.115E-02 6.115E-02 6.115E-02 6.113E-02
Th-232 Ra-228 1.000E+00 7.523E-02 2.141E-01 4.463E-01 9.309E-01 1.262E+00 1.295E+00 1.295E+00 1.2394E+00
1-232 Th-228 1.000E+00 1.425E-02 8.739E-02 3.473E-01 1.295E+00 2.114E+00 2.197E+00 2.196E+00 2.196E+Q0
=232 FDSR(3) 1,506E-01 3.627E-01 8.548E-01 2.287E+00 3.43BE+00 3.552E+00 3.552E+00 3.551E+00
iranch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j} = BRF{1)*BRF(2)* ... BRF({j).

1e DSR includes contributions from associated (half-life £ 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+0l1 mrem/yr

aclide
— {i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
a-228 1.598E+01 1.307E+01 1.200E+01 2.048E+401 2.169E+02 1.028E+06 *2.726E+14 *2.726E+14
h-228 1.352E+01 1.943E+01 4.010E+01 5.066E+02 7.107E+05 *B.192E+14 *B8.192E+14 *8,192E+14
Th-232 1.660E+02 6.893E+01 2.925E+01 1.093E+01 7.272E+00 7.037E+00 7.038E+00 7.040E+00

at specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr}/(pCi/g)
— and Single Radionuclide Soil Guidelines G(i,t} in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
>v&uclide Initial tmin DSR(i, tmin} G{i,tmin) DSR(i,tmax) G(i, tmax)
(i) (pCi/g) (years) (pCi/g) (pCi/g)

TRa-228 7.000E+00 2.694 £ 0.005 2.087E+00 1.198E+01 1.564E+00 1.598E+01
Th-228 7,000E+00 0.000E+00 1.848E+00 1.352E+01 1.848BE+00 1.352E+01
rh-232 7.000E+00 105.0 = 0.2 3.552E+00 7.037E+00 1.506E-01 1.660E+02
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Summary Whittaker Site - Industrial - Th232 +D File: Industrial - ThD.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF (i) DOSE (3, t), mrem/yr

(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Ra-228 Ra-228 1.000E+00 §.564E+00 7.588E+00 5.958E+00 2.556E+00 2.276E-01 4.798E-05 1.506E-15 0.000E+0D
Ra-228 Th-232 1.000E+00 5.266E-01 1.429E+00 3.124E+00 6.516E+00 8.837E+00 9.063E+00 9.063E+00 9.060E+00
Ra-228 TDOSE(J) 9.090E+00 9.087E+00 9.082E+00 S.072E+00 9.064E+00 9.063E+00 ¢.063E+00 S.060E+00
Th-228 Ra-228 1.000E+00 2.385E+00 5.804E+00 8.622E+00 5.989E+00 5.792E-01 1.222E-04 3.835E-15 0.000E+00
Th-228 Th-228 1.000E+00 1.294E+01 9.006E+00 4.364E+00 3.454E-01 2.462E-04 2.381E-15 0.000E+00 0.000E+00
Th-228 Th-232 1.000E+00 9.972E-02 6.118E-01 2.431E+00 9.062E+00 1.480E+01 1.538E+01 1.537E+01 1,537E+01
Th-228 §$DOSE (J) 1.542E+01 1.542E+01 1.542E401 1.540E+01 1.538E+01 1.538E+01 1.537E+01 1.537E+01
Th-232 Th-232 1.000E+00 4.281E~-01 4.28B1E-01 4.281E-01 4.281E-01 4.281E-01 4.281E-01 4.280E-01 4.279E-01
BRF (i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF (1) S(i,t), pCi/g

(3} (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Ra-228 Ra-228 1.000E+00 7.000E+00 6.203E+00 4.870E+00 2.083E+00 1.860E-01 2.822E-05 1.231E-15 0.000E+00
Ra-228 Th-232 1.000E+00 0.000E+00 7.948E-01 2.123E+00 4.896E+00 6.793E+00 6.978E+00 6.%77E+00 6€.275E+00
Ra-228 §£S(3): 7.000E+00 6.998E+00 6.993E+00 6.985SE+00 6.979E+00 6.978E+00 6.S77E+00 6.S75E+00
Th-228 Ra-228 1.000E+00 0.000E+00 1.997E+00 3.767E+00 2.855E+(00 2.790E-01 5.887E-05 1.848E-15 0.000E+00
Th-228 Th-228 1.000E+00 7.000E+00 4.872E+00 2.361E+00 1.869E~01 1.332E-04 1.288E~15 0.000E+00 0.000E+00
Th-228 Th-232 1.000E+00 0.000E+00 1.305E-01 8.699E~01 3.946E+00 6.700E+00 6.978E+00 €.977E+00 6.975E+00
Th-228 $£S{(j): 7.000E+00 7.000E+00 6.997E+00 6.988E+00 6.979E+00 6€.978E+00 6.%877E+00 6.975E+00
Th-232 Th-232 1.000E+00 7.000E+00 7.000E+0C 7.000E+00 7.000E+00 7.000E+00 7.000E+00 6.3399E+00 6.887E+00
BRF (i) is the branch fraction of the parent nuclide.

RESCALC

.EXE execution time = 7.93 seconds
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Summary : Whittaker Site - Industrial - U238 Only

File Industrial - U only.RAD
Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity
| | Current | | Parameter
Menu | Parameter | value | Default | Name
I I I I
B-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
B-1 | Pb-210+4D | 2.320E-02 | 2.320E-02 | DCF2{ 1)
B-1 | Ra-2264D | 8.600E-03 | 8.600E-03 | DCF2( 2)
B-1 | Th-230 | 3.260E-01 | 3.260E-01 | DCF2{( 3)
B-1 | U-234 | 1.320E-01 | 1.320E-01 | DCF2( 4)
B-1 | U-238+D | 1.180E-01 | 1.180E-01 | DCF2( 5)
I I | I
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
D-1 | Pb-210+D | 7.270E-03 | 7.270E-03 | DCF3( 1)
D-1 | Ra-226+D | 1.330E-03 | 1.330E-03 | DCF3( 2)
D-1 | Th-230 | 5.480E-04 | 5.480E-04 | DCF3{ 3)
D-1 | U-234 | 2.830E-04 | 2.830E~04 | DCF3( 4)
D-1 | U-238+D | 2.690E-04 | 2.690E-04 | DCF3( 5)
| I | I
D-34 | Food transfer factors: | | |
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless | 1.000E-02 | 1.000E-02 | RTF{ 1,1)
D-34 | Pb-210+D , beef/livestock-intake ratio, (pCis/kg)/(pCi/d) | 8.000E-04 | 8.000E-04 | RTF( 1,2)
D-34 | Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000E-04 | 3.000E~04 | RTF( 1,3)
D-34 | I ! l
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF{ 2,1)
D-~34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ] 1.000E-03 | 1.000E-03 | RTF{ 2,2)
D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 2,3)
D-34 | I J I
D-34 | Th-230 , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 3,1)
D~34 | Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF{ 3,2)
D-34 | Th-230 , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) ] 5.000E-06 | 5.000E-06 | RTF( 3,3)
D-34 | | I |
D-34 | U-234 , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF( 4,1)
D-34 | U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | RTF( 4,2)
D-34 | ©U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF( 4,3)
D-34 | ! I I
D-34 | U-238+D , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF{ 5,1)
D-34 | U-238+D , beef/livestock-intake ratio, (pCi/kg)/ (pCi/d) | 3.400E-04 | 3.400E-04 | RTF( 5,2)
D-34 | U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E~04 | 6.000E-04 [ RTF( 5,3)
! ! | I
- | Bioaccumulation factors, fresh water, L/kg: | | |
-5 | Pb-210+D , fish | 3.000E+02 | 3.000E+02 | BIOFAC( 1,1)
- | Pb-210+D , crustacea and mollusks | 1.000E+02 | 1.000E+02 | BIOFAC{ 1,2)
-5 | I l
-5 | Ra-226+D , fish | 5.000E+01 | S5.000E+01 | BIOFAC( 2,1)
- | Ra-226+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 2,2)
-5 | ! I ]
-5 | Th-230 , fish | 1.000E+02 | 1.000E+02 | BIOFAC({ 3,1)
- | Th-230 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 3,2)
-5 | I I
-5 | U-234 , fish | 1.000E+01 | 1.000E+01 | BIOFAC( 4,1)
- | u-234 , crustacea and mollusks | 6.000E+01 | 6.000E+01 | BIOFAC({ 4,2)
I | | I
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Dose Conversion Factor (and Related) Parameter Summary {continued)

File: HEAST 2001 Morbidity

| | Current | | Parameter
_nu } Parameter | value | Default | Name
! 1 1 !
T T t ;
5 | U-238+D , fish | 1.000E+01 | 1.000E+01 | BIOFAC{ 5,1)
‘5 | U-238+D , crustacea and mollusks ] 6.000E+01 | 6.000E+01 | BIOFAC{ 5,2)
—L L 1
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Page q

File Industrial - U only.RAD
Site-Specific Parameter Summary

| | User | | Used by RESRAD | Parameter
Menu | Parameter [ Input | Default | (If different from user input) | Name

; % : E :
R011 | Area of contaminated zone (m**2) | 1.411E+04 | 1.000E+04 | - | AREA
R0O11 | Thickness of contaminated zone (m) | 1.900E+00 | 2.000E+00 | - | THICKO
RO11 | Length parallel to aguifer flow (m) | 1.000E+02 | 1.000E+02 | --- | LCzPAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.%500E+01 | 2.500E+01 | -—- | BRDL
RO11 | Time since placement of material (yr) | 3.000E+01 | 0.000E+00 | —-- | 71
R011 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | -—- | T¢2)
R011 | Times for calculations {yr) | 3.000E+00 | 3.000E+00 | - | T¢ 3
R011 | Times for calculations {yr) | 1.000E+01 | 1.000E+01 | - | T 4
RO11 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | - | T¢ 5
RO11 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | - | T &)
R011 | Times for calculations {yr) | 3.000E+02 | 3.000E+02 | - | TN
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | --- | T¢ 8)
R011 | Times for calculations {yr) | not used | 0.000E+00 | - | T¢ 9)
R0O11 | Times for calculations (yr) | not used | 0.000E+00 | --- | T(10)

| l l | |
RO12 | Initial principal radionuclide (pCi/g): U-238 | 1.665E+02 | 0.000E+00 | --- | s1( 5)
R012 | Concentration in groundwater (pCi/L): U-238 | not used | 0.000E+00 | -—- | wi( 5)

1 [ | | |
R013 | Cover depth (m) | 0.000E+00 | 0.000E+00 | - | COVERO
R013 | Density of cover material (g/cm**3) | not used | 1.500E+00 | --- | DENSCV
R013 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | --- | vev
R013 | Density of contaminated zone (g/cm**3) | 1.800E+00 | 1.500E+00 | - | DENSC2
R013 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E-03 | - | vcz
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | -—- | TPCZ
R013 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | --- | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 1.250E+02 | 1.000E+01 | --- | HCcez
RO13 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | ——- | BCZ
R013 | Average annual wind speed (m/sec) | 4.500E+00 | 2.000E+00 | - | WIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | --- | HUMID
RO13 | Evapotranspiration coefficient | 9.100E-01 | 5.000E-01 | -—- | EVAPTR
R013 | Precipitation (m/yr) | 9.800E-01 | 1.000E+00 | -—= | PRECIP
R013 | Irrigation (m/yrx) | 5.000E-01 | 2.000E-01 | -— | RI
RO13 | Irrigation mode | overhead | overhead | - | IDITCH
RO13 | Runoff coefficient | 4.900E-01 | 2.000E-01 | - | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | 7.500E+04 | 1.000E+06 | - | WAREA
RO13 | Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 | - | EPS

l l | | I
RO14 | Density of saturated zone (g/cm**3) | 1.700E+00 | 1.500E+00 | -—= | DENSAQ
RO14 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | - | TpSZ
R014 | Saturated zone effective porosity | 2.000E-01 | 2.000E-01 | - | EPSZ
R014 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | --- | Fcsz
R014 | Saturated zone hydraulic conductivity (m/yr) | 5.000E401 | 1.000E+02 | --- | HCcsz
RO14 | Saturated zone hydraulic gradient | 4.700E-02 | 2.000E-02 | - | HGWT
RO14 | Saturated zone b parameter | 5.300E+00 | 5.300E+00 | -—- | BSZ
R014 | Water table drop rate (m/yr) | 1.000E-03 | 1.000E-03 | - | vWT
R014 | Well pump intake depth (m below water table) | 3.700E+01 | 1.000E+01 | -—- | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | ND | ND | - | MODEL
R014 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | - | uw

l l | l |
RO15 | Number of unsaturated zone strata | 1 |1 | ——- | NS
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File Industrial ~ U only.RAD
Site~-Specific Parameter Summary {(continued)

] | User | | Used by RESRAD | Parameter
nu | Parameter | Input | Default | (If different from user input) | Name
— + : % j

RO1S | Unsat. zone 1, thickness (m) | 4.900E+00 | 4.000E+00 | ——- | H(L)

=115 | Unsat. zone 1, soil density (g/cm**3) } 1.700E+00 | 1.500E+00 | —-- | DENSUZ (1)
115 | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | -—- | TPUZ(1)

RO15 | Unsat. zone 1, effective porosity | 2.000E~01 | 2.000E-01 | - | EPUZ(1)

RO15 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | -— | Feuz (1)
)15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | --- | BUZ (1)

+J15 | Unsat. zone 1, hydraulic conductivity (m/yr) | 6.700E+01 | 1.000E+01 | -— | HCUZ (1)

! [ | ! I
)16 | Distribution coefficients for U-238 } | ]

16 | Contaminated zone (cm**3/q) | 5.000E+01 | 5.D00E+01 | -~ | pDeNuec( 5)
RO16 | Unsaturated zonme 1 (cm**3/g) | 5.000E+01 | 5.000E+01 | - | DCNUCU{ 5,1)
)16 |  Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | - | DCNUCS( 5)
)16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 5.248E-04 | ALEACH( 5)
"RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 5)

| l l | |
)16 | Distribution coefficients for daughter Pb-210 | ] | |

016 | Contaminated zone (cm**3/g) | 1.000E+02 | 1.000E+02 | - | DeNucc{ 1)
RO16 | Unsaturated zone 1 [cm**3/g) | 1.000E+02 | 1.000E+02 | - | penucu( 1,1)
016 | Saturated zone (cm**3/g) | 1.000E+02 | 1.000E+02 | -— | DCNUCS{ 1)
__016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.628E-04 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 1)
| f i f !
016 | Distribution coefficients for daughter Ra-226 | ] ] |
"RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - | peNucct 23
R016 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | -—- ] DeNUCU( 2,1)
016 | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - | DCNuCS( 2)
—=x016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.752E-04 | ALEACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 2}
| [ [ ! l
__016 | Distribution coefficients for daughter Th-230 | | | ]
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -~ | pcnucc( 3)
016 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -~ | peNuUCcu( 3,1)
016 | Saturated zone (cm**3/q) | 6.000E+04 | 6.000E+04 | - | pcNucs( 3)
TRO16 | Leach rate (/yr) { 0.000E+00 | 0.000E+00 | 4.385E-07 | ALEACH( 3)
R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK({ 3}
l | [ | !
—RO016 | Distribution coefficients for daughter U-234 | | ] ]
RO16 |  Contaminated zone (cm**3/g)} | 5.000E+01 | 5.000E+01 | - | pcnucc( 4)
016 | Unsaturated zone 1 (cm**3/g) | 5.000E+01 | 5.000E+01 | - | DCNUCU( 4,1)
_ 3016 | Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -— | DCNUCSs( 4)
R0O16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 5.248E-04 | ALEACH( 4)
2016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK( 4)
o | l i l
RO17 | Inhalation rate (m**3/yr) | 1.169E+04 | 8.400E+03 | -~ | INHALR
R017 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E~04 | - | MLINH
2017 | Exposure duration ] 3.000E+01 | 3.000E+01 | ~—- | ED
TRO17 | Shielding factor, inhalation | 4.000E-01 | 4.000E~01 | - | SHF3
RO17 | Shielding factor, external gamma | 5.512E-01 | 7.000E~01 | ~—- | sHF1
X017 | Fraction of time spent indoors | 2.300E-01 | 5.000E~01 | --- | FIND
2017 | Fraction of time spent outdoors (on site) | 1.000E-01 | 2.500E-01 | —-- | roTD
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File Industrial - U only.RAD
Site-Specific Parameter Summary (continued)

| [ User | | Used by RESRAD |  Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

f i } t f
R017 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
R0O17 | Radii of shape factor array (used if FS = -1) | | | !
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | - | RAD_SHaPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | - | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000E+00 ] -—- | RAD SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | --- | RAD_SHRPE( 4)
RO17 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | -—- | RAD_SHAPE{ 5)
RO17 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | -—- | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | - | RAD_SHAPE( 7)
R017 |  Outer annular radius (m), ring 8: | not used [ 0.000E+00 | --- | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | - | RAD_SHAPE( 9)
RO17 | Quter annular radius (m), ring 10: | not used | 0.000E+00 | -—- | RAD_SHAPE (10}
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | -—- | RAD SHAPE (11}
RO17 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | --- | RAD_ SHAPE (12)

| l | | |
R017 | Fractions of annular areas within AREA: | | | i
RO17 | Ring 1 | not used | 1.000E+00 | - | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | - | FrRACR( 2)
RO17 | Ring 3 | not used | 0.000E+00 | - | FRACR({ 3)
RO17 | Ring 4 | not used | 0.000E+00 | - | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | - | FRACA( &)
RO17 | Ring 6 | not used | 0.0C08+00 | - | FRACA( €)
RO17 | Ring 7 | not used | 0.000E+00 | -—- | FRACA( 7)
RO17 | Ring 8 ] not used | 0.000E+00 | -—= | FRACA({ 8)
RO17 | Ring 9 | not used | 0.000E+00 | -—- | FRACA({ ©)
RO17 | Ring 10 | not used | 0.000E+00 | -—- | FRACA (10)
RO17 | Ring 11 | not used | 0.000E+00 | - | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | - | FRACA(12)

{ | ! I I
R018 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | - | DIET(1)
R018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | - | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | -—- | DIET(3)
RO18 | Meat and poultry consumption (kg/yx) | not used | 6.300E+01 | - | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | -—- | DIET(S)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | --- | DIET (6}
RD18 | Soil ingestion rate (g/yr) | 3.650E+01 | 3.650E+01 | --- | soiLn
R018 | Drinking water intake (L/yr) | 5.100E+402 | 5.100E+02 | -—- | DwI
R018 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | - | FDW
R018 | Contamination fraction of household water | not used | 1.000E+00 | - | FHHW
R018 | Contamination fraction of livestock watex | not used | 1.000E+00 | - | FL®W
RO18 | Contamination fraction of irrigation water | not used | 1.000E+00 | ——- | FIRW
RO18 | Contamination fraction of aguatic food | not used | 5.000E-01 | --- | FRrRO
R018 | Contamination fraction of plant food | not used |-1 | - | FPLANT
RO18 | Contamination fraction of meat | not used |-1 | -—- | FMEAT
R018 | Contamination fraction of milk | not used |-1 | - | FMILK

l [ ! ! {
R019 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | --- | LFIS
R019 | Livestock fodder intake for milk (kg/day) ] not used | 5.500E+01 | - | LFI6
R019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | --- | LWIS
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | -—- | Lwie
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¢ amary : Whittaker Site - Industrial - U238 Only
File Industrial - U only.RAD
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
1 au | Parameter | Input | Default | (If different from user input) | Name
- — 1 } } !
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | —-- | Ls1
""19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | -— | MLFD

19 | Depth of soil mixing layer (m) { 1.500E-01 | 1.500E-01 | — | DM
RO19 | Depth of roots (m) J not used | 9.000E-01 | - | DROOT
R019 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 | - | FGwow

19 | Household water fraction from ground water | not used | 1.000E+00 | --- | FGWHH
wvl9 | Livestock water fraction from ground water | not used | 1.000E+00 | - | FGWLW
RO19 | Irrigation fraction from ground water { not used | 1.000E+00 | -~ | FGWIR

I | ! | I
__9B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | ——- | Yvi(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | ~-- | yv(2)

9B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | - | Yvi(3)

9B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | ~—- | TE(1)
R198 | Growing Season for Leafy (years) | not used | 2.500E-01 | ~—- | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | -— | TE(3)

:9B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | -~ | TIV(1)
wi9B | Translocation Factor for Leafy | not used | 1.000E+00 | ——- | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | --- | TIV(3)

198 | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | - | RDRY (1)
_19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | -—- | RDRY (2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | --- | RDRY (3)

198 | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -—- | RWET (1)

19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | -—- | RWET (2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RWET (3)
198 | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | - | wLaM

| I ! ! I
<14 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | - | Cl12WwTR
C14 | ¢~12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | -—- | ciacz

14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | ——— | csoIL
_14 | Fraction of vegetation carbon from air | not used | 9.800E~01 | -—- ] cair
c14 | C-14 evasion layer thickness in soil (m) | not used | 3.000E~01 | --- | DMC

14 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | -—- | EVSN

014 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -—- | REVSN

14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | -—- | AVFG4
~14 | Fraction of grain in milk cow feed | not used | 2.000E-01 | - | AVFGS
:14 | DCF correction factor for gaseous forms of C14 | not used | 8.894E+01 | -—— | cozr
- ! | I ! l
STOR | Storage times of contaminated foodstuffs {days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | ——— | sTOR_T(1)
_3TOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | -—- | STOR_T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | — | STOR T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | - | sSTOR_T(4)
__3TOR | Fish | 7.000E+00 | 7.000E+00 | -—- | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -—- | STOR_T(6)
3TOR |  Well water | 1.000E+00 | 1.000E+00 | -—- ] STOR_T{7)
STOR |  Surface water ] 1.000E+00 | 1.000E+00 | --- | STOR_T(8)
TSTOR |  Livestock fodder | 0.000E+00 | 4.500E+01 | -— | STOR_T(9)
| | | | I
2021 | Thickness of building foundation (m) | not used | 1.500E-01 | - | FLOOR1
—R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | -—= | DENSFL
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File Industrial - U only.RAD
Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

-+ —+- t } -+
R021 | Total porosity of the cover material | not used | 4.000E~01 | --- | TPCV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | --- | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 | -—- | pH20CV
R021 | Volumetric water content of the foundation | not used | 3.000E-02 | --- | PH20FL
R021 | Diffusion coefficient for radon gas (m/sec): | | |
R021 | in cover material | not used | 2.000E-06 | -—- | DIFCV
RO21 | in foundation material | not used | 3.000E-07 | - | DIFFL
RO21 | in contaminated zone soil | not used | 2.000E-06 | -—- | DIFCZ
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | - | HMIX
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -—- | REXG
R021 | Height of the building (room} (m) | not used | 2.500E+00 | --- | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | - | FAI
RO21 | Building depth below ground surface (m) | not used |-1.000E+00 | - | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA (1)
RO21 | Emanating power of Rn-220 gas | not used | 1.500E-01 | --- | EMANA(2)

[ l ! | ]
TITL | Number of graphical time points | 32 | -— | . | NPTS
TITL | Maximum number of integration points for dose | 17 | - | - | Lymax
TITL | Maximum number of integration points for risk | 257 | - | --- | KYMAX

1 N 1 S| J,

Summary of Pathway Selections

Pathway

User Selection

|

f
1 -- external gamma | active
2 -- inhalation (w/o radon) | active
3 -- plant ingestion | suppressed
4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed
6 -- aquatic foods | suppressed
7 -~ drinking water | active
8 -- soil ingestion { active
g -- radon | suppressed
Find peak pathway doses ] active

1
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mmary : Whittaker Site - Industrial - U238 Only

TIle : Industrial - U only.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 14110.00 square meters U-238 1.665E+02
Thickness: 1.90 meters
»ver Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr
- Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time {t)

— t ({years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE({t): 6.308E+00 6.304E+00 6.298BE+00 6.275E+00 6.209E+00 5.985E+00 5.389E+400 3.734E+00
M(t): 2.523E-01 2.522E-01 2.519E-01 2.510E-01 2.484E-01 2.394E-01 2.156E-01 1.494E-01

Maximum TDOSE(t): 6.308E+00 mrem/yr at t = 0.000E+00 years



RESRAD, Version 6.21 T3¢ Limit = 0.5 year 06/14/2004 15:59 Page 10

Summary Whittaker Site - Industrial ~ U238 Only
File Industrial - U only.RAD .
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil -
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr frac
U-238 5.431E+00 0.8610 3.372E-01 0.0535 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.393E-01 0.085S5

0.000E+00 0.0000 0.000E+0G 0.0000 0.000E+00 0.0000

0.000E+00 0.0000

5.393E-01 0.0¢ >

Total 5.431E+00 0.8610 3.372E-01 0.0535
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years -
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio- -
Nuclide mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fra
U-238 0.000E+00 0.0000 0.0C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.308E+00 1.0""0
Tctal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.308E+00 1.0000

*Sum of all water independent and dependent pathways.
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mmary
FTle Industrial - U only.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
— As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
T dio-
iclide mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
U-238 5.428E+00 0.8610 3.371E-01 0.0535 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.391E-01 0.0855
<otal 5.428E+00 0.8610 3.371E-01 0.0535 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 5.391E~01 0.0855
. Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
adio-
—Twuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
-238 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.304E+00 1.0000
Total 0.000E+00 0.0000 0.00COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.304E+00 1.0000

Sum of all water independent and dependent pathways.
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Summary : Whittaker Site - Industrial - U238 Only
File : Industrial - U only.RAD

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

15:59 Page 12

As mrem/yr and Fraction of Total Dose At t

Water Independent Pathways

Ground Inhalation Radon

Plant

3.000E+00 years

(Inhalation excludes radon})

Meat

Pathways (p)

Milk

Soil —

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yx fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr frac

U-238 5.423E+00 0.8610 3.367E-01 0.0535 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

5.385E-01 0.0855

Total 5.423E+00 0.8610 3.367E-01 0.0535 0.000E+00 0.0000

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

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways

Water Fish Radon

Plant

0.000E+00 0.0000

3.000E+00 years

Meat

0.000E+00 0.0000

{i) and Pathways (p)

Milk

5.385E-01 0.08

A1l Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr frac

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

6.298E+00 1.00"9

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*sum of all water independent and dependent pathways.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

6.298E+00 1.0000
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mmary : Whittaker Site - Industrial - U238 Only
-—le : Industrial - U only.RAD

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

Water Independent Pathways (Inhalation excludes radon)

- Ground Inhalation Radon Plant Meat Milk Soil

Radio-

iclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

U-238 5.403E+00 0.8610 3.355E-01 0.0535 0,000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 5.365E-01 0.0855

_stal 5.403E+00 0.8610 3.355E-01 0.0535 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.365E-01 0.0855
Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
- As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
adio-
__iclide mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:0000 6.275E+00 1.0000

“Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.275E+00 1.0000

sum of all water independent and dependent pathways.
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Summary Whittaker Site - Industrial - U238 Only
File Industrial - U only.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil —
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract
U-238 5.346E+00 0.8610 3.320E-01 0.0535 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.310E-01 0.0855
Total 5.346E+00 0.8610 3.320E-01 0.0535 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.310E-01 C.08!
Total Dose Contributions TDOSE(i,p,t}) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frac
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0CO0E+00 0.0000 6.20%E+00 1.0000
Total 0.000E+D0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+C0 0.0000 0.00CE+0C0 0.0000 6.209E+00 1.0000

*Sum of all water independent and dependent pathways.
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mmary : Whittaker Site - Industrial - U238 Only

FTle : Industrial - U only.RAD

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

As mrem/yr and Fraction of Total Dose At t

1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant

Meat

(p)

Soil

T dio-

.clide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

fract. mrem/yr fract.

U-238 5.153E+00 0.8610 3.201E-01 0.0535 0.000E400 0.0000 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 5.119E-01 0.0855

—-wtal 5.153E+00 0.8610 3.201E-01 0.0535 O0.000E+0C 0.0000 0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways

Water Fish Radon Plant

0.000E+00 0.0000

1.000E+02 years

Meat

(i} and Pathways

0.000E+00 0.0000 S5.119E-01 0.085S

(p)

Milk All Pathways*

adio-

wuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

fract. mrem/yr fract.

-238 0.000E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 5.985E+00 1.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000QE+00 0.0000 0.000E+00 0.0000

Sum of all water independent and dependent pathways.

0.000E+00 0.0000

0.000E+00 0.0000 5.985E+00 1.0000
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Summary Whittaker Site - Industrial - U238 Only
File Industrial - U only.RAD
Total Dose Contributions TDCSE(i,p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil -
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract
U-238 4.640E+00 0.8609 2.884E-01 0.0535 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+G0 0.0000 0.0O0CE+00 0.0000 4.€12E-01 0.0856
Total 4.640E+00 0.8609 2.884E-01 0.0535 0.000E+00 0.0000 0.C00E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 4.612E~01 0.08
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years —
Water Dependent Pathways
Water Fish Radon Plant Meat Milk A1l Pathways*
Radio- .
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frac
U-238 0.000E+00 0.0000 O.0OOE+00 0.0000 0.000E+00 0.0000 C.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.388E+00 1.0000
Total 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 5.389E+00 1.0000

*Sum of all water independent and dependent pathways.
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¢ wmary : Whittaker Site - Industrial - U238 Only
¥Tle : Industrial - U only.RAD

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Independent Pathways {(Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Milk Soil

®~dio-
.clide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract. mrem/yr fract.

U-238 3.214E+00 0.8607 2.002E-01 0.0536 0.000E+00 0.0000 0.000E+00 0.0000 ©O.00O0E+00 0.0000

0.000E+00 0.0000 3.201E-01 0.0857

—otal 3.214E+400 0.8607 2.002E-01 0.0536 (.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000

0.000E+00 0.0000 3.201E-01 0.0857

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

As mrem/yr and Fraction of Total Deose At t = 1.000E+03 years
Water Dependent Pathways

Water Fish Radon Plant Meat

Milk All Pathways*

adio-
-~uclide nmnmrem/yr fract. mrem/yx fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract. mrem/yr fract.

-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 3.734E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Sum of all water independent and dependent pathways.

0.000E+00 0.0000 3.734E+00 1.000
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Summary : Whittaker Site - Industrial - U238 Only
File : Industrial - U only.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(3j, t) (mrem/yr}/ (pCi/g)

(1) (3) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+(0l 1.000E+02 3.000E+02 1.000E+03
U-238 U-238 1.000E+00 3.788E-02 3.786E-02 3.782E-02 3.763E-02 3.728E~02 3.585E-02 3.236E-02 2.241E-02
U-238 U-234 1.000E+00 8.167E-09 2.449E-08 5.708E-08 1.706E~07 4.904E-07 1.558E-06 4.192E-06 9.656E-06
U-238 Th-230 1.000E+00 5.299E-14 3.708E-13 1.959E-12 1.748E~11 1.464E-10 1.550E-09 1.292E~08 1.126E-07
U-238 Ra-226 1.000E+00 1.113E-15 1.668E-14 1.545E-13 5.141E-12 1.246E-10 4.313E-09%9 1.051E-07 2.817E-06
U-238 Pb-210 1.00CE+00 2.544E-19 7.842E-18 1.951E-16 1.458E-14 $9.145E-13 7.455E-11 2.888E~08 9.524E-08
U-238 TDSR (3) 3.788E-02 3.786E-02 3.782E-02 3.769E-02 3.729E-02 3.585E-02 3.237E-02 2.243E-02
*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF{1})*BRF(2)* ... BRF{}}.
The DSR includes contributions from associated (half-life £ 0.5 yr) daughters.

Single Radionuclide So0il Guidelines G{i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Nuclide
{1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+02
U-238 6.599E+02 6.603E+02 6.610E+02 6.634E+02 6,704E+02 6.954E+02 7.723E+02 1.115E403
Summed Dose/Source Ratios DSR{i,t) in (mrem/yr)/{pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years
Nuclide Initial tmin DSR(i,tmin) G({i,tmin) DSR(i,tmax) G(i, tmax)}
(1) (pCi/g) (years) (pCi/g) (pCi/g)

U-238 1.665E+02 0.0C0E+00 3.788E-02 6.598E+02 3.788E-02 6.599E+02
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¢ mmary : Whittaker Site ~ Industrial - U238 Only
FTIle Industrial - U only.RAD
Individual Nuclide Dose Summed Over All Pathways
— Parent Nuclide and Branch Fraction Indicated
! clide Parent BRF (i) DOSE(j,t), mrem/yr
(3) (i) t= 0.000E+00 1.00C0E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
" 238 U-238 1.000E+00 6.308E+00 6.304E+00 6.298E+00 6.275E+00 6.209E+00 5.985E+00 5.3B9E+00 3.732E+00
U-234 U-238 1.000E+00 1.360E-06 4.0775~06 9.504E-06 2.841E~05 8.166E~05 2,593E-04 6.979E-04 1.608E-03
-230 U-238 1.000E+00 g.823E-12 6.174E~11 3.261E-10 2.3%10E-09 2.437E-08 2,581E-07 2.151E-06 1.874E-05
Ra-226 U-238 1.000E+00 1.853E-13 2.778E-12 3.238E-11 B.560E-10 2.074E~08 7.181E~-07 1.749E-05 4.6S0E-04
_-210 U-238 1.000E+0D0 4.236E-17 1.306E-15 3.249E-14 2.428E-12 1.523E~10 1.241E-08 4.809E-07 1.586E-05
“F(i) is the branch fraction of the parent nuclide.
Individual Nuclide Soil Concentration
~ Parent Nuclide and Branch Fraction Indicated
iclide Parent BRF (i) S{j.t), pCi/g
_ (3 (i) t= 0.000E+00 1.000E+00 3.000E+0CG 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
-238 U-238 1.000E+0Q0 1.665E+02 1.664E+02 1.662E+02 1.656E+02 1.63%E+02 1.580E+02 1.422E+02 92.851E+01
U-234 U-238 1.000E+00 0.D00E+00 4.71BE-04 1.414E-03 4.695E~03 1.394E-02 4.478E-02 1.209E-01 2.78%9E-01
1-230 U-238 1.000E+00 0.000E+00 2.124E~09 1.910E-08 2.117E~07 1.892E-06 2.051E-05 1.721E-04 1.503E-03
Ra-226 U-238 1.000E+00 0.000E+00 3.067E-13 8.272E-12 3.054E-10 B.16BE-09 2.928E-07 7.205E~06 1.938E-04
_.>=-210 U-238 1.000E+00 0.000E+00 2.368E-15 1.893E-13 2.234E-11 1.599E-09 1.365E~-07 5.356E-06 1.773E-04
RF(i) is the branch fraction of the parent nuclide.
_EESCALC.EXE execution time = 4.10 seconds



