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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus,

uct, or process disclosed, or represents that its use would not infringe privately owned rights.
eference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

. This report has been reproduced directly from the best available copy.

Available to DOE and DOE conmractors from the Office of Scientific and Technical Information,
P.O. Box 62, Oak Ridge, TN 37831; prices available from (615) 576-8401.

Available to the public from the National Technical Information Service, U.S. Department of
Commerce, 5285 Port Royal Road, Springfield, VA 22161.
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Abstract

The food ingestion consequences due to radioactive particulates of an accidental release,
scenario 1-RD-3, are evaluated for SRTC. The sizes of land areas requiring the
protective action of food interdiction are calculated. The consequences of the particulate

portion of the release are evaluated with the HOTSPOT model and an EXCEL
spreadsheet for particulates.
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Ingestion Pathway Consequences of a Major Release from SRTC (U)

Introduction

Accidental releases of radionuclides from nuclear facilitics may cause contamination of
food and forage. Numerous pathways exist for deposited radionuclides to reach man.
The major pathways considered by recent Food and Drug Administration guidance are
analyzed in this report.

Approach

The methodology for determining the limiting radionuclide group, and Derived Response
Level (DRL), for ingestion pathways is outlined below.

1. Determine the source terms (radionuclide-specific and total airborne releases).

2. If tritium is present in the source term, evaluate the consequences of the tritium
release using UFOTRI. These results will be summarized in a separate report.

3. Calculate the concentrations of each radionuclide in foodstuffs for a unit deposition of
the particulate mix.

4. For radionuclides with Food and Drug Administration {(FDA) Derived Intervention
Levels (DILs) (FDA 1998), divide the DIL by the foodstuff concentration from a unit
deposition. The Derived Response Level, or DRL, is the deposition that gives a DIL
for a specific nuclide (group) and pathway.

5. Run the dispersion/deposition model HOTSPOT (Homann 1994) to determine areas
impacted.

Background

The FDA (1998) places selected radionuclides into five groups. These groups are:

s Sr-90

I-131

Cs-134 + Cs-137

Pu-238 + Pu-239 + Am-241
Ru-103 + Ru-106

Notes for Table 2 and Appendix D of FDA (1998) provide guidance on how to utilize
these groups. The Derived Intervention Level (DIL) for each radionuclide group is
applied independently (i.e., there is no additivity between groups). If multiple
radionuclides are present in a group, the DIL applies to the sum of the concentrations of
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those radionuclides. The DILs are applied to the wet weight of foods (as prepared for
consumption).

These groups were developed to aid analyses at a variety of nuclear facilities. Nuclear
waste storage facilities and nuclear fuel reprocessing facilities are expected to have Sr-90,
Cs-137, Pu-239, and Pu-238 as major contributors (p. 51 of FDA 1998).

FDA recommends that DILs from the five groups be applied immediately following an
accident. Early evaluation of other radionuclides that may have been released is not
required. However, an evaluation should be performed as soon as possible to ensure the
DILs are appropriate; presumably, this would include evaluating DILs for the five groups
as well as those for radionuclides not in the groups.

The five radionuclide groups are not sufficient to cover accidents at all types of facilities
or locations. FDA (1998) notes the example of transportation accidents that may release
radionuclides not in the radionuclide groups. Although such releases are not specifically
addressed (in the five groups), FDA recommends that an evaluation of the radiation dose
from ingestion of these other radionuclides be performed to determine if protective action
guides will be exceeded. Appendix E of FDA (1998) presents DILs for 15 additional
radionuclides.

Some source terms at SRS are postulated to be dominated by tritiated water vapor. DILs
for tritium in water vapor and organically bound forms were derived in WSRC-TR-99-
00064 using methodology consistent with FDA (1998). The tritium-specific model
UFOTRI will be used to evaluate tritium releases, and the results presented in a separate
report (sece WSRC-TR-99-00117).

As noted in WSRC-TR-98-0392, the new FDA guidelines appear to be much more
restrictive than the old guidelines. This results in greater ranges and larger areas
impacted for a given release.

Analysis

Derivation of the Total Release

The respirable source terms for a hypothetical SRTC release scenario 1-RD-3 are found
in Attachments 2, 3, and 5 of S-EHA-A-00001, Rev. 1, Appendix B, Calculation 1.
These respirable source terms are derived from a detailed analysis involving
consideration of physical forms and dispersing mechanisms. An overall damage ratio
(DR) is applied to the overall source term from the Attachments in S-EHA-A-00001,
Rev. 1, Appendix B, Calculation 1 (see sheet 8 of 30 for the DR specification). To
determine the total release, it is necessary to "back out" the respirable fraction (RF) from
the respirable release source terms. This is done in calculation S-CLC-A-00104 and
summarized in Table 1. The activities in Table 1 do not include a correction for a DR
less than unity, and the Pu-239/241 and Pu-242 activities are for mixes.
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Table 1. Airborne releases for SRTC scenario 1-RD-3, with mixes and DR not

applied

Nuclide

Pre-DR airborne release (Ci)

Am241
Am243
Bal33
Celdq
Cf249
Cf252
Cm244
Cm?246
Co60
Cs137
H3
Np237
Pm147
Pu238
Pu239
Pu239/241 mix
Pu240
Pu241
Pu242mix
Sr90
Tc99
Th232
TI204
U235
U238

1.21E-02
9.68E-04
5.38E-13
1.90E-05
1.27E-05
1.59E-02
2.03E-02
1.00E-03
7.19E-01
1.19E+00
2.14E+04
4.20E-05
2.52E-08
5.10E-02
1.78E-05
4.56E-01
9.72E-07
2.91E-01
1.28E-02
1.18E+00
3.60E-13
1.93E-06
9.00E-10
1.78E-06
2.15E-04

Reference: SourceSRTC.xls, worksheet "Nonresp + resp”, column F

Two additional steps are applied to the potential release activities in Table 1. First, the
Pu-239/241 and Pu-242 mixes must be separated into their constituents. The makeups of

these mixes are in Tables 2 and 3.

Table 2. Pu 239/241 mix activity fractions

nuclide

activity fraction

Pu 238
Pu239
Pu240
Pu241
Pu242
Am241

0.0073
0.2029
0.0462
0.6761
0.0003
0.0675

Reference: S-CLC-A-00080 Rev. 0, Sheet 4 of 26
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Table 3. Pu 242 mix activity fractions

nuclide activity fraction
Pu 238 0.0786
Pu239 0.00024
Pu240 0.01184
Pu241 0.88886
Pu242 0.00074
Am?241 0.01977

Reference: S-CLC-A-00080 Rev. 0, Sheet 4 of 26

The final step is to apply a damage ratio (DR) of 0.75, consistent with the DR assumed
for respirable releases in the SRTC EPHA. These total releases are shown in Table 4.

Table 4. Total airborne releases for SRTC scenario 1-RD-3, unmixed and with DR
applied

Nuclide DR=0.75, unmixed total release {Ci)

Am241 3.23E-02
Am243 7.26E-04
Bal33 4.04E-13
Celd4 1.42E-05
Cf249 9.53E-06
cns2 1.19E-02
Cm244 1.53E-02
Cm246 7.50E-04
Co60 5.40E-01
Cs137 8.91E-01
H3 1.61E+04
Np237 3.15E-05
Pm147 1.89E-08
Pu238 4. 15E-02
Pu239 6.94E-02
Pu240 1.59E-02
Pu241 4.58E-01
Pu242 1.10E-04
Sr90 8.84E-01
Tc99 2.70E-13
Th232 1.45E-06
TI204 6.75E-10
U235 1.34E-06
U238 1.62E-04

Reference: SourceSRTC.xls, Worksheet "Nonresp + resp”, columns L to N
Details of these spreadsheet calculations are presented in Attachment A,
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Because tritium behaves differently in the environment than particulates, tritium and
particulates are analyzed as two separate groups using two different models. The analysis
of the tritium release will be described in a separate report.

Evaluation of the deposition needed to exceed a DIL

To determine the deposition that results in a DIL of a particular radionuclide group in a
given foodstuff for a particular pathway, the concentration of radionuclides in foodstuffs
is calculated for a unit deposition of particulates (1 Ci m™). Dividing the DIL by the
concentration per unit deposition gives the deposition that results in a DIL.

Assuming that all radionuclides deposit similarly, the relative concentrations of the
deposited particulate material will be the same as that released. The areal concentrations
of the individual radionuclides present for this unit deposition are given in Table 5.

Table 5. Areal concentrations of particulates per unit deposition of the mix

Nuclide Areal concentration per unit
deposition of particulates
(Ci 10 nctige per (Ci M)

Am241 1.09E-~02
Am243 2.45E-04
Bal33 1.36E-13
Celd4 4.80E-06
Cf249 3.22E-06
Cf252 4.03E-03
Cm244 5.15E-03
Cm246 2.53E-04
Co60 1.82E-01
Cs137 3.01E-01
Np237 1.06E-05
Pm147 6.38E-09
Pu238 1.40E-02
Pu239 2.34E-02
Pu240 5.37E-03
Pu241 1.55E-01
Pu242 3.70E-05
Sr60 2.99E-01
Tc99 9.12E-14
Th232 4.90E-07
TI204 2.28E-10
U235 4.52E-07
U238 5.45E-05

Reference: SourceSRTC.x1s, Worksheet "Nonresp + resp”, column R
Details of these spreadsheet calculations are presented in Attachment A.
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Three of the five FDA radionuclide groups have one or more members present in the
SRTC release scenario. These groups are Sr-90, Cs, and the Pu-238 + Pu-239 + Am-241
group. In addition, 4 of the additional 15 radionuclides with DILs determined in FDA
{1998) are present (Ce-144, Cm-244, Np-237, and Pu-241). Evaluation of radionuclide
concentrations in foods in the following analysis is limited to radionuclides with FDA
DILs, although the total release of all particulate radionuclides is used to describe the unit
release.

The concentrations in various foodstuffs due to this unit deposition may now be
evaluated. The concentration of a particular radionuclide in a foodstuff is equal to the
radionuclide-specific deposition times the (radionuclide-specific) overall transfer factor.
Division of the DIL by the concentration in the foodstuff resulting from a unit deposition
gives the deposition needed for a DIL. This process is presented in Tables 6 and 7 for the
dairy pathway. Details of the spreadsheet calculations are presented in Attachment B.

Transfer factors for plutonium and americium are derived in WSRC-TR-99-00005,
Ingestion Pathway Transfer Factors for Plutonium and Americium. Transfer factors for
additional radionuclides are presented in S-CLC-G-00179.

Table 6. Radionuclide Group concentrations in milk per unit deposition of the mix

Nuclide  Areal concentration Overall transfer Radionuclide Group Radionuclide Group
per unit deposition factor T concentration or individual radionuclide
of (m*L™h (Ci L™) per unit
particulates deposition of mix
Ci/m’

Am241 1.09E-02 1.21E-05 4.66E-07 Pu-238 + Pu-239 + Am-241
Pu238 1.40E-02 8.90E-06

Pu239 2.34E-02 8.90E-06

Celdd 4.80E-06 2.43E-04 1.17E-09 Celdd

Cm244 5.15E-03 1.62E-05 8.33E-08 Cm244

Cs137 3.01E-01 6.39E-02 1.92E-02 Csl37

Np237 1.06E-05 4.04E-05 4.30E-10 Np237

Pu241 1.55E-01 8.90E-06 1.38E-06 Pu241

Sr90 2.99E-01 2.26E-02 6.76E-03 Sr90

Reference: SourceSRTC xls, Worksheet "Dairy", columns L and Q

Table 7. Derived Response Levels, dairy pathway

Radionuclide Group Radionuclide Group DIL (BqL") Deposition of mix corresponding
concentration (Ci L") to 1 DIL {Ci m™)
per unit deposition
Pu-238 + Pu-239 + Am-241 4.66E-07 2 1.16E-04
Celdd 1.17E-09 500 1.16E+01
Cm244 8.33E-08 2 6.49E-04
Cs137 1.92E-02 1200 1.69E-06
Np237 4 30E-10 4 2.51E-01
Pu-241 1.38E-06 120 2.36E-03
Sro0 6.76E-03 160 6.40E-07

Reference: SourceSRTC.xls, Worksheet "Dairy", columns Q to S
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For this release, Sr°° is the most limiting radionuclide, with concentrations in milk
reaching a DIL when the total deposition is equal to 6.40E-07 Ci m™ of the particulate
mix. Other radionuclides require higher depositions before the concentration in milk
reaches their respective DILs.

Depositions needed to reach a DIL are calculated in a similar manner for other pathways.
Results are presented in Table 8. Details of these spreadsheet calculations are presented
in Attachments B to Q.

Table 8. Derived Response Levels for ingestion pathways

Pathway Deposition of mix (Ci m™)corresponding to | DIL of nuclide group
Pu-238 + Celdd Cm244 Cs137 Np237 Pu-241 Sr90
Pu-239 +
Am-241

Milk 1.16E-04  1.16E+01  6.49E-04 1.69E-06  2.51E-01 2.36E-03  6.40E-07
Egg contents 2.61E-05 943E+02 NA 8.13E-06 NA 1.27E-03  2.19E-06
Beef 8.83E-06 1.88E+01  7.00E-05 2.87E-07 1.35E-03  2.80E-04  2.41E-07
Veal 4.68E-07 NA NA 2.25E-07 NA 8.78E-06  6.06E-08
Sheep 5.78E-06  B.58E+00 NA 3.87E-07 NA 1.36E-04  2.21E-07
Lamb 2 42E-07 NA NA 1.58E-07 NA 4.87E-06  3.16E-08
Pork 3.65E-06 9.21E+00 NA 1.47E-07 NA 8.58E-05  1.19E-07
Poultry 347E-06  8.04E+00 NA 1.23E-07 NA 7.99E-05  2.07E-06
Fish 3.73E-08  9.38E-02  3.50E-07 5.39E-08  3.39E-04  6.99E-07 2.41E-07
Produce-direct 3.91E-09 9.35E-03  3.67E-08 3.77E-07 3.55E-05  7.34E-08  S5.07E-08
deposition

Produce - root uptake 1.07E-02 1.84E+02 2.67E-02 4.59E-04 5.38E-01 5.63E-01 9.46E-06
Produce-soil adhesion 2.19E-04 5.51E+02  2.06E-03 2.11E-02 1.99E+00  4.11E-03  2.84E-03
Grain-direct deposition 3.91E-09 985E-03 3.67E-08 3.77E-07 3.55E-05  7.34E-08 5.07E-08
Grain-root uptake 3.13E-02  3.05E+01 1.63E-01 423E-04 122E+00 7.94E-01 2.25E-05
Grain-soil adhesion 9.J0E-05 229E+02  8.54E-04 8.77E-03 8.27E-01 1.71E-03 1.18E-03
Beverage 1.12E-06 281E+00  1.05E-05 1.08E-04 1.02E-02  2.10E-05 1.45E-05

Reference: SourceSRTC.xls, individual pathway worksheets

Limiting depositions are bolded for each pathway in Table 8.

Limiting depositions for each pathway are ranked in Table 9 from most limiting (smallest
DRL) to least limiting (largest DRL).
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Table 9. Limiting DRLs for each pathway

Pathway DRL
Cim™*
Produce-direct deposition  3.91E-09
Grain-direct deposition 3.91E-09
Lamb 3.16E-08
Fish 3.73E-08
Veal 6.06E-08
Pork 1.19E-07
Sheep 2.21E-07
Beef 2.41E-07
Milk 6.40E-07
Beverage 1.12E-06
Poultry 2.07E-06
Egg contents 2.19E-06
Produce - root uptake 9.46E-06
Grain-root uptake 2.25E-05
Grain-soil adhesion 9.10E-05
Produce-soil adhesion 2.19E-04

Determination of range and area of consequences

The HOTSPOT computer code was selected to evaluate the consequences of particulate
releases (WSRC-TR-98-00392). In the following calculations, a source term equal to the
total particulate activity (2.96 Ci) is used, and the range and area affected for different
meteorological parameters and DRLs found. HOTSPOT Parameters used for the SRTC
release are listed in Table 10. Pasquill-Briggs parameterization is used in the HOTSPOT
code.

Table 10. HOTSPOT input parameters for SRTC releases

Parameter Average Meteorology  95% Adverse
Meteorology

Release height Ground Ground

Wind speed 2.5m/s 1.7 m/s

Surface 100 cm 100 cm

roughness

Stability class C E

Deposition 0.1/1/10 cm/sec 0.1/1/10 cm/sec

velocity

Release duration 60 min 60 min

Inversion layer 500 m 200 m

Meteorological data was taken from the SRTC EPHA (S-EHA-A-00001, Rev.1).
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Results

The following four tables summarize ingestion pathway consequences for average and
adverse meteorology. If a contour {DRL) is not exceeded and/or the area affected is

insignificant, "N/E" is entered for the value. The site boundary is 0.67 km from the
release.

Table 11. Ranges until deposition less than DRL, average meteorology, SRTC

Pathway DRL O0.dcms’ lcms'  10cms”
Cim* km km km
Produce-direct deposition 3.91E-09 1.5 21 >100
Grain-direct deposition 3.91E-09 1.5 21 >100
Lamb 3.16E-08 0.45 1.5 6
Fish 3.73E-08 0.40 1.5 5
Veal 6.06E-08 0.30 1.0 2.5
Pork 1.19E-07 0.20 0.7 1.8
Sheep 221E-07 0.18 0.5 13
Beef 241E-07 0.15 0.5 1.2
Milk 6.40E-07 0.10 0.3 0.8
Beverage 1.12E-06 0.075 0.25 0.55
Poultry 2.07E-06 0.055 0.15 04
Egg contents 2.19E-06 0.055 0.15 0.4
Produce - root uptake 9.46E-06 0.025 0.08 02
Grain-root uptake 2.25E-05 0.018 0.05 0.15
Grain-soil adhesion 9.10E-05 N/E 0.025 0.07
Produce-soil adhesion 2.19E-04 N/E 0.017 0.05

"N/E" indicates the DRL was not exceeded.

Table 12. Areas above DRL, average meteorology, SRTC

Pathway DRL O0.lcms’' lcms' 10cms’
Cim*  km’ km? km’®
Produce-direct deposition 391E-09 4.4E-01 3.0E+01 >6.8E+02
Grain-direct deposition 391E-09 44E-01 3.0E+01 >6.8E+02
Lamb 3.16E-08  5.3E-02 5.1E-01 5.3E+00
Fish 3.73E-08 4.5E-02  4.3E-01 3.7E+00
Veal 6.06E-08 28E-02 2.7E-01 1.5E+00
Pork 1.19E-07 1.4E-02 1.3E-01 6.7E-01
Sheep 221E-07 7.5E-03 7.2E-02 3.8E-01
Beef 241E-07 6.5E-03  6.6E-02 3.5E-01
Milk 6.40E-07 N/E 2.5E-02 1.4E-01
Beverage 1.12E-06 N/E 1.4E-02 8.2E-02
Poultry 2.07E-06 N/E 7.7E-03 4.6E-02
Egg contents 2.19E-06 N/E 7.3E-03 4 4E-02
Produce - root uptake 9.46E-06 N/E N/E 1.1E-02
Grain-root uptake 2.25E-05 N/E N/E 4.8E-03
Grain-soil adhesion 9.10E-05 N/E N/E N/E
Produce-soil adhesion 2.19E-04 N/E N/E N/E

"N/E" indicates the area affected is insignificant.
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Table 13. Ranges until deposition less than DRL, 95% adverse meteorology, SRTC

Pathway DRL 0Olcms' lcms' 10cms”
Cim™ km km km
Produce-direct deposition 3.91E-09 15 >100 20
Grain-direct deposition 3.91E-09 15 >100 20
Lamb 3.16E-08 2 10 4.5
Fish 3.73E-08 1.7 8 4.0
Veal 6.06E-08 1.1 5 3.0
Pork 1.19E-07 0.8 3 2.0
Sheep 2.21E-07 0.5 2 1.5
Beef 2.41E-07 0.5 2 1.5
Milk 6.40E-07 0.3 1.0 0.9
Beverage 1.12E-06 0.2 0.7 0.7
Poultry 2.07E-06 0.15 05 0.5
Egg contents 2.19E-06 0.15 0.5 0.5
Produce - root uptake 9.46E-06 0.07 0.2 0.3
Grain-root uptake 2.25E-05 0.05 0.15 0.2
Grain-soil adhesion 9.10E-05 0.02 0.07 0.1
Produce-soil adhesion 2.19E-04 0.015 0.045 0.08

Table 14. Areas above DRL, 95% adverse meteorology, SRTC

Pathway DRL O0.lcms” lems” 10cms”
Cim? km’ km’ km’
Produce-direct deposition 391E-09 83E+00 >4.5E+02 2.4E+01
Grain-direct deposition 3.91E-09 B83EH0 >4.5E+02 24E+01
Lamb 3.16E-08  3.4E-01 59E+00  1.9E+00
Fish 3.73E-08 29E-01 4 0E+00 1 6E+00
Veal 6.06E-08  1.6E-01 2.1E+00  99E-01
Pork 1.19E-07  7.1E-(2 8.6E-01 5.2E-01
Sheep 2.21E-07  3.5E-02 4.0E-01 3.0E-01
Beef 241E-07 3.2E-02 3.6E-01 2.7E-01
Milk 6.40E-07  1.1E-02 1.1E-01 1.1E-0]
Beverage 1.12E-06  6.0E-03 6.0E-02 7.0E-02
Pouliry 2.07E-06  3.1E-03 3.1E-02 4.2E-02
Egg contents 2.19E-06 29E-03  2.8E-02  4.0E-02
Produce - root uptake 9.46E-06 N/E 6.1E-03 1.2E-02
Grain-root uptake 2.25E-05 N/E 2.6E-03 6.1E-03
Grain-soil adhesion 9.10E-05 N/E N/E 2.0E-03
Produce-soil adhesion 2.19E-04 N/E N/E N/E

"N/E" indicates the area affected is insignificant.

Data output sheets for particulate dispersion/deposition calculations are provided in

Attachments R to W.
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v

SourceSRTC.xls

A B | C | [ [3 i F G | H
deconvolute mixes
nonresp+resp SRTC
JTALFR2_No_RF.xis mixed unmix unmix
Sheet “Final Total” total Pu239/241
Sarf 52arf Taif release Pu242
Element At No. Ci Ci Ci
Am 241| 2.858-03| 1.86E-03| 7.40E-03]| 1.21E-02 3.08E-02 2.52E-D4
Am 243} 2 53E-04]| 6.59E-05| 6.49E-04] 9.68E-04 '
Ba 133] 2.69E-13 2 69E-13| 5.38E-13
Ce 144] 1.01E-06]| 7.75E-06| 1.02E-05| 1.90E-05
Cf 249| 2.99E-06 9,72E-06] 1.27E-05
Cf 252| 7.85E-03] 1.78E-03]{ 6.29E-03} 1.59E-02
Cm 244{ 6.43E-03{ 1.00E-02] 3.91E-03] 2.03E-02
Cm 246| 3.71E-04| 5.04E-05| 5.79E-04| 1.00E-03
Co 60| 3.30E-01] 2.75E-02| 3.62E-01| 7.19E-01
Cs 137} 6.53E-02[ 4.88E-01] 6.35E-01] 1.19E+00
H 3] 1.07E+04] 9.66E+00] 1.07EH04] 2 14E+04
Np 237] 1.12E-05] 2.33E-08] 3.0BE-05] 4.20E-05
m 147] 1.26E-0% 1.26E-08] 2.52E-08
Pu 238 1.37E-02[ 1.00E-03| 3.63E-02]| 5.10E-02 3.33E-03 1.00E-03
Pu 235! 8.88E-06 8.88E-06| 1.78E-05 9.25E-02 3.06E-06
Pumix  239/241| 8.07E-02| 4.40E-02| 3.31E-01] 4.56E-01
Pu 240] 9.72E-07 0.00E+00} 9.726-07 2.11E-02 151E-04
Pu 241| 6.82E-02 2.23E-01] 291E-01 3.08E-01 1.14E-02
Pu mix 242| 3.10E-03 9.67E-03| 1.28E-02
Sr 80| 6.06E-02| 4.836E-01]| 6.32E-01] 1.18E+00
Te 99 1.80E-13 1.80E-13] 3.60E-13
Th 232] 1.03E-06| 7.28E-09| 8.97E-07] 1.93E-06
LL 204| 4.50E-10 4.50E-10] 9.00E-10
U 235) 4.42E-071 2.27E-08| 1.32E-06} 1.78E-06
U 238| 3.74E-05| 1.94E-06] 1.76E-04] 2.15E-04
Pu 242 1.37E-04 9.45E-06

Nonresp + resp
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SourceSRTC.xI§

A i ] c l o ] E | F | G l H
deconvolute mixes
nonresp+resp SRTC
JTALFR2_No_RF xlIs mixed unmix unmix
Sheet "Final Total* totat Pu230s241
Sarf 52arf Tarf release Pu242
Element At. No. Ci Gi Ci
Am 241 lo.00285 0.001864192 jo.0074 =C10+D10+E10 =C43°F25 =F28*C52
Am 243 |o.000253 0.000065869 Jo.c00649 =C11+D11+EN
Ba 133 [0.000000000000269 |0.000000000000269 |=C12+D12+E12
Ca 144 |0.00000101 0.0000077517 [0.0000102 =G13+D1M+E13
Ct 249 10.00000299 |0.00000972 =C14+D14+E14
Cf 252 0.00785 0.00178078 0.00629 =C15+D15+E15
Cm 244 0.00643 0.0099980265 0.00391] =C16+D16+E16
Cm 246 0.000371 _|o.00005042268 0.000579 =C17+D17+E17
Co 60 0.33 lo.027459 0.362 =C18+D18+E18
Cs 137 0.0653 0.48821616 0.635 =C19+D19+E19
H 3 10700 9.66 10700 =C20+D20+E20
Np 237 0.0000112 0.0000000233355  [0.0000308 =C21+D21+E21
Pm 147 0.0000000126 00000000126 =C22+D22+E22
Pu 238 0.0137 6.00100206 0.0363 =C23+D2I4E23 =C38°+3$F§25 =$F$28°CA7
Pu 239 0.00000888 0.00000888 =C24+D24+E24 =C39*+$F$25 =$F$28°C48
Pu mix 239/241]0.0807 0.04399136 0.331 =C25+D25+E25
Py 240 0.000000972 0 =C26+D26+E26 =$F$25°C40 =$F$28°C49
Py 241 0.0682 0,223 =C27+D27T+E27 =$F$25°C41 =§F$28°C50
Pu mix 242 0.003 1 0.00967 =C28+D28+E28
Sr 90 0.0606 0.4860486 0.632 =C29+D29+E29
Tc 99 0.00000000000013 0.00000000000018 |=c30+D30+E30
Th 232 0.00000103 0000000007282 0.000000897 =C31+D1+EH
m 204 0.00000000045 0.00000000045 =C324D324E32
U 235 0.000000442 0.00000002268 0.00000132 =(33+D33+E33
u 238 [0.0000374 0.00000194112 0.000176 =CI+DM+EM
Pu 242 =F25'C42 =$F$28°C51

Nonresp + rasp
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SourceSRTC.xls

A |1 B | ©
36 [Pu 239/241 mix activity fractions
37 |nuclide activity frag
38 |Pu 238 0.0073
39 [Pu 239 0.2029
40 [Pu 240 0.0462
41 |Pu 24 0.6761
42 |Pu 242 0.0003
43 |Am 241 0.0675
44
45 |Pu 242 mix activity fractions
46 |nuclide activity frad
47 |Pu 238 0.0786
48 |Pu 239  0.00024
149 |Pu 240 0.01184
50 |Pu 241 0.88886
51 |Pu 242 0.00074
52 |JAm 241 0.01977

Nonresp + resp
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v

SourceSRTC .xls

A ] [¥]
36 |Pu 235/241 mix activity fractions
37 [nuclide activity frac
38 |Pu 238 0.0073
39 |Pu 239 0.2029
40 |Pu 240 0.0462
41 |Pu 241 0.6761
42 \Pu 242 0.0003
43 |[Am 241 0.0675
44
45 {Pu 242 mix activity fractions
46 [nuclide activity frac
47 |Pu 238 0.0786
48 |Pu 239 0.00024
49 1Py 240 0.01184
50 |Pu 241 0.88886
51 jPu 242 0.00074
52 [Am 241 0.01977

Nonresp + resp

0 HOISIAYY

(1) DLYS wioy aseaj2y JofejA € Jo saduanbasuoy Kemyied uonssSuy

06000-66-UL-DdSMm




194

J T v | M [ N T P | R
E3 Areal Con
| 4 | pre-DR DR'd per unit
| 5 | unmixed unmixed . depositio
| 6 | total total particulate of 1
| 7 release release release  particulat
8 |Element At No. Ci DR=0.75 Ci Ci Cirm2
Ex
10 jam 241 431E-02 0.75 3.23E-02 3.23E-02 1.09E-02
11 Jam 243 9.68E-04 0.75. 7.26E-04 7.26E-04 245E-04
—1-2—Ba 133 5.38E-13 0.75 4.04E-13 4.04E-13 1.36E-13}
13|Ce 144 1.90E-05 0.75 1.42E-05 1.42E-05 4.80E-06
14 |Cf 249 1.27E-05 0.75 9.53E-06 $.53E-06 3.22E-06
15 |Cf 252 1.59E-02 0.75 1.19E-02 1.19E-02 4.03E-03
16 |Cm 244 2.03E-02 0.75 1.53E-02 1.53E-02 5.15E-03
17 |[Cm 245 1.00E-03 0.75 7.50E-04 7.50E-04 2.53E-04
18 |Co 60 7.19E-01 0.75 540E-01 540E-01 1.82E-01
19|Cs 137 1.19+00 075 B.Y1E-01 891E01 3.01E-01
20|H 3 2.14E+04 0.75 1.61E+04 0.00E+00
21 |Np 237 4.20E-05 0.75 3.15E-05 3.15E-05 1.06E-05
22 |Pm 147 2.52E-08 0.75 1.89E-08 1.B9E-08 6.38E-09]
23 |Pu 238 5.53£-02 0.75 4.15E-02 4.15E-02 1.40E-02
24 |Pu 239 9.25£-02 0.75 6.94E-02 6.94E-02 2.34E-02
25 0.00E+00]
26 |Pu 240 2.126-02 0.75 1.59E-02 1.59E-02 5.37E-03
21 {Pu 241 6.11E-01 075 458E-01 458E-01 1.55E-01
28 |Pu pure 242 1.46E-04 075 1.10E-04 1,10E-04 3.70E-05
29]sr - 50 1.18E+00 0.75 B8.84E-01 B.84E-01 2.95E-01
0T 89 3.60E-13 0.75 2.70E-13 2.70E-13 9.12E-14
31|Th 232 1.93E-06 0.75 1.45E-06 145E-06 4.90E-07,
azm 204 9.00E-10 0.75 6.75E-10 6.75E-10 2.28E-10
kxj (V] 235 1.78E-06 0.75 1.34E-06 1.34E-06 4.52E-07
MU 238 2.15E-04 0.75 1.62E-04 1.62E-04 545E-05
a5 2.96E+00 1.00E+00!
35

SourceSRTC .xls

Nonresp + resp
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ov

SourceSRTC xis

1 | L I i N I P R
| 3 Areal Conc
[ 4 | pre-DR DR'd per unit
'i unmixed unmixed deposition
[ 6 | total total particulate of
| 7 | release release release pariiculates
8 |Element At No. ci DR=0.75 Ci - G cim2

[
10 {Am 241 sFI0+GIOHHI0  0.75 =LI0*M10 =N10 =P1O/$PS35
[11]Am 243 SF4GII+HIY 075 =L11M1 =N11 =P11/3P$35
12 |Ba 133 =F12¢G12+¢H12 075 =L12*M12 =Ni2 =P12/$P$35
13 [Ce 144 =F13+G13+H13 076 SL13M13 =N13 =P1USP335
14 |Cf 249 =F14+G14+H14  0.75 =t 14°M14 =N14 =P14/$P$35
15 Jcf 252 =F15+G15+H15 0.75 =L15"M15 =N15 =P15/$P$35
16 |Cm 244 =F16+G16+HIE 075 =L16"M1B =N16 =P16/$P$35
17 |Cm 246 sFA7+GITHI7 075 LITMAT =N{T =P17/$P3$35
18 [Co 60 aF18+G18+HI8 075 =L16'M18 =N18 =P1a/$P335
18 ]cs 137 SFIg+GI9+H19 075 =L19'M19 =N19 =P19/$P$35
20 |H 3 =F20+G20+H20 075 =1 20'M20 , =P20/$P$35
21 {Np 237 =F21+G21+H21 0.75 =1 21*M21 =N21 =P21/$P335
22 [Pm 147 SF22+GZ2+H22  0.75 =L 22°M22 =Nz2 =P22/$P$35
23 |Pu 238 =F23+G23+H23 Q.75 =L23'M23 =N23 =P23/$P$35
24 |Pu 239 =F24+G24+H24 075 =L24°M24 =N24 =P24/$P$35
' =P25/5P$35
6 |Pu’ 240 =F26+G26+H26 0.75 . =L26*"M26 =N26 =P26/$P$35
27 |Pu 241 SF27T+GZTHH2T 075 =L27"M27 =NZ7 =P27I$P$35
28 |Pu pure 242 =G35+H35 075 =128°M28 =N28 =P28/$P$35
[ zslsr 90 =F29+G20+H29  0.75 =L20"M29 =N29 =P20/$P$35
[30}7c 99 =F304GIHHI0 075 =L30*M30 =N30 _=P30/$P$35
31 [Th 232 =FAM+GIHHI 075 =L31*MH =N =P31/$P$35
'5'%2“11 204 SFIGIZHHRZ 075 =132'M32 =N32 =P32/$P335
3l 235 =FI+GIHHIZ 075 =1,33'M33 =N33 =P33/3P$35
v 238 =F34+G34+HM  0.75 =L34°M34 aN34 =P34/$P$35
35} =SUM(P10.P34)  =SUM(R10:R34)
36

Nonresp + resp
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
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Attachment B
Contamination of dairy products spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column L) were verified in
S-CLC-G-00179 and are not included in this attachment.




Id

SourceSRTC .xIs

A | B [ L | M ] N
2 |Dairy
3 |Consumption of direct deposition on pasture
A
5 DEP
6 Tmilk Unit T x DEP
7 Release Ci/L
8 |Element At No. m2/L
9 _ Cifm2 _
10 |Am 241 1.21E-05 1.08E-02 . 1.33E-07
11 |Am 243 1.21E-05 2.45E-04 2.97E-09
12|Ba 133 3.88E-03 1.36E-13 5.29E-16
13 |Ce 144 243E-04 4.80E-06 1.17E-09
14 |Ct 249 462E-05 3.22E-06 5.21E-11
15 |Cf 252 1.62E-05 4.03E-03 6.52E-08
16 |Cm 244 162E-05 515E-03 B8.33E-08
17 |Cm 246 1.62E-05 253E-04 4.10E-09
18 |Co 60 243E-03 1.82E-01 4.42E-04
19|Cs 137 6.39E-02 3.01E-01 1.92E-02
20 |H 3 1.21E-1
21 [Np 237 4.04E-05 1.06E-05 4.30E-10
22 (Pm 147 4.85£-04 6.38E-09 3.10E-12
23 |Pu 238 890E-06 1.40E-02 1.25E-07
24 |Pu 239 BO0E-06 234E-02 2.08E-07
25 |Pu 239/241 8.90E-06
26 |Pu 240 8.90E-06 5.37E-03 4.78E-08
[27 |Pu 241 8.90E-06 1.55E-01 1.38E-06
28 |Pu 242 B.90E-06 3.70E-05 3.29E-10
2915r 90 2.26E-02 299E-01 6.76E-03
30|Tc 99 1.86E-04 9.12E-14 1.70E-17
31|Th 232 4.04E-05 4.90E-07 1.98E-11
32 204 2.43E-02 2.28E-10 5.53E-12
azju 235 3.24E-03 452E-07 1.46E-09
4 238 324E-03 545E05 1.76E-07

Dairy
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cd

SourceSRTC xis

A | L M | N
2 |Dairy
3 |Consumption of direct
4
5 DEFP
6 Tmidk Unit T x DEP
7 Release Cik
8 |Element At. No. m2/L
9 Cilm2
10 {Am 241 =D10*F10*10/H10  0.0109232464571752=L.10*"M10
11 |Am 243 =D11*F11*311/H11  0.0002451494535873=L11*M11
12 |Ba 133 =DM2*F12*MM2H12  1.36268860796229E-+L12"M12
13|Ce 144 =DMIFI13*MYHI3  4.80276813710009E-G-L13"M13
14 |Cf 249 =D14*F14*J14/H14  3.21928851434957E-3:L14"M14
15 |Cf 252 =D15*F15*J15M15 0.0040325400624300=L15"M15
16 |Cm 244 =D16'F16"J16/H16 0.0051513749107779=L16*"M16
17 |Cm 246 =D47*F17*J17/H17  0.0002533949050526 =L 17*M17
18}Co 60 =D18*F18*J18/H18 0.182230219924896 =L18*M18
19|Cs 137 =D19*F19*"J19/H19 0.30103669732548 =L19"M19
20 |H 3 =D20"F20*J20/H20
21 |Np 237 =D21*F21°J21/H21 0.0000106440001030=L21"M21
22 IPm 147 =D22*F22"J22/H22 6.38285370272298E-G-L22"M22
23 |Pu 238 =D23°F23"J23/H23 0.0140150063721576=L23°M23
24 |Pu 239 =D24*F24*J24/H24 0.0234242123520532=L24*M24
25 |Pu 239/241 =D25*F25"J25/H25
26 |Pu 240 =D26°F26*J26/H26 0.0053709965290181 =L26"M26
27 |Pu 241 =D27*F27*J27MH27 0.154668619624854 =L27*M27
28 |Pu 242 =D28*F28"J28/H28 0.0000370198442961=L28"M28
29 }Sr 90 =D29*F29*J29/H29 0.298537364314256 =129"M29
30 |Te 99 =D30*F30*J30/H30 9.1183624324614E-14L30"M30
31|Th 232 =D31"F31°J31/H31 4.89930120071842E-6-L.31*M31
32T 204 =D32°F32*J32/H32 2.27959060811535E-+L32"M32
33|u 235 =D33*F33*J33/H33 4.52037751832367E-G-L33"M33
34| 238 =D34*F34"J34/H34 0.0000545432882992 =L34*M34

Dairy
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P
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~;|alwln

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Groups

Am241
Pu238
Pu239

Cel44

Cm244

Csi37

Np237

Pu241

Sre0

Group
sum

CiL

4 66E-07

1.17E-09
8.33E-08

1.92E-02

4.30E-10

1.38E-06

6.76E-03

Group DiL Total

Bg/L

Dep for
DIL
Ci/m2

2 1.16E-04

500 1.16E+01

2 6.49E-04

1200 1.69E-06

4 2.51E-01

120 2.36E-03

160 6.40E-07

SourceSRTC .xls

Dairy
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SourceSRTC.xls

| R

~N|o o] ajwin

10

11

12

13

14

15

16

17 |

18

19

20

21

22

23

24

25

26

27

28

29

30

3

32

33

Groups

Am241
Pu238
Pu239
Cel44

Cm244

Cst37

Np237

Pu241

Sre0

Group
sum

CirL

=N10+N23+N24

=N13
=N16

=N19

=N21

=N27

=N29

Group DIL

Bg/L

500

1200

120

160

Total
Dep for
DIL
Ciim2

=R11/37000000000*Q11)

=R13/(37000000000*Q13)

=R16/(37000000000"Q16)

=R19/(37000000000"Q19)

=R21/(37000000000°Q21)

=R27/(37000000000"*Q27)

=R29/(37000000000"Q29)

BPairy
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Ingestion Pathway Consequences of a Major Release from SRTC (U} WSRC-TR-99-00090
Revision (

Attachment C
Contamination of egg contents spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column L) were verified in
S-CLC-G-00179 and are not included in this attachment.




10

Source SRTC xis

Teggs  Unit TxDEP Cim2
Releass Clig Cing

B [Ewemenmt Aft.No. m2%p

[] Cima
241 123604 1.08E-02 1.45E-06 Am241 '
243 1.33E-04 245E-04 3.25E-08 Pu2g 207TE-08 2 2.61E-05r
133 288E-02 1.35E-13 4.06E-15 Pu239

144 2.98£-06 4.80E€-08 1.43E-11 Cold4 1.43E-11 500 B.43E+02
249 3.226-06 0.00E+00

252 4.03E-03 0.00E+00

244 £ 15E-03 0.00E+00 Cm2d4  Q.O0OEH0 2 ¥Vt
248 2.53E-04 0.00E+00

60 331E-03 1.826E-01 6.04E-04

137 1.33E-02 301601 399603 Cs1? 3.99E€-03 1200 8.13E-06]

() D19S wog seajay Jofely v Jo sasusnbasuo)) Aemiped uonsaguy

1.06E-05 0.00E+D0 Np237  D.00E+00 4 #DIVIOt
147 B.83E-04 6.38E-09 4.20E-12
238 1.66E-05 140E-02 2.32€-07
239 1.66E-05 2.34E-02 3.88E-07
239241 1.66E-05
240 1.66E-D5 S53ITE-0) 8.90E-08
241 166E-05 1.55E-01 2.56E-06 Pu2éi 2.56E-06 120 1.27E-03
242 1.66E-05 3.70E-05 B.13E-10
80 6.63E-03 2.99E-01 1.98E-03 Sro0 1.98E-03 160 2.18E-08|
99 994E-02 9.126-14 B07E1S
232 4.90E-07 0.00E+00
204 2.28E-10 0.00E+00
235 3.31E-02 4.52E-07 150E-08
238 331E-02 545E-05 \B1E0E

SEdJF 0 Fe 2 38 055502553
g

06000-66-Y.L-DdSM

0 UOISIASY

Egp contents

- - - L g ——
' ' PR




[48,

SourcaSRTC xls

1 L I M ] N | g L R §
Grops: Geoup Groug BiL Tokal
sum Dep for
DEP Bu/kg oL
Tepgs Unit TxDEP Clm2

Roleass Cig Cikg
AL No. m2ikg . !

Cim2
241 =DI10F10°JI0HID  0.0109232464571752=LID"M10 Am241
243 =DAVFI1°11HIT 0.0002451494535873 =L 11"M11 Puzla sN10sNZIHNZ4 2 =R11/(37000000000°011)
133 wDAF12*MHI2  1.36268860766220E- =L12°M12 Pu2l9
144 =MPIF1IHIHII  4.80276813710009€E- xL13"M13 Celdd =13 500 =R13/( 370000000000 13}
249 3.21928851434957E- =L 14'M14
252 0.0040325400624300 =L 15°M15
244 0.0051513749107779 =L 16°M18 Cm244 =N16 2 =R6/(37000000000*Q 16)
246 - 0.0002532949050526 =L 17°M17
60 =D16F18°J18H18  0.162230219924096 =L18°M18
137 =D1'F19°J19/H19  0.30103669732548 =L19"°M19 Cs137 =N19 1200 =R {&/(37000000000°Q 1)
3
237 0.00001 06440001030 =L.21*M21 Np237 =N21 & =R21/(37000000000*Q21)
a7 =D2F22°J22MH22  6.38285370272298E- «L22°M22
238 *D23'F23°J23HZ3  0.0140150063721576 =1.23°M23
239 =D24°F24*)24/H24  0.0234242123520532 =L 24" M24

2397241 =D25"F25°)25H25

240 D26°F26"J26M28  D.0053709965290181=L26"M26
241 =DINFATI2TM2T  0.154668615624854 =L2T"M27 Pu24 =N27 120 =R27H{3T000000000°Q27)
242 =D28°F20"J2BMH28  0.0000370158442961 =L.20°M28
90 =D2G'F26°020MH29  0.2985373654314256 =L29°M29 Sr90 =N29 160 =R28/{37000000000Q29)
99 =DA0FICCJAVHID  6.1183624324614E-1 =L30"M30
32 4889301 200T1842E- =L 3131
204 2.2785906081 1535E- =L32'M32
235 =033 FIINIVHIZ  4.52037751832367E- =L33"MII
238 =DI4FI4°J34H34  0.0000545432852992 nLI4"M34

Egg contents
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment D
Contamination of beef spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column L) were verified in
S-CLC-G-00179 and are not included in this attachment.




id

SourceSRTC xis

4
243
133
144
24p
252
24

FCFIIIITIIST0655929F2] §
3

==

Thoe!

M.No. mikg

3.00E-04
3.00E-04
1.50E-03
1.50E-04
4.50E-04
4.50E-04
1.506-04
1.50E-04
1.50€-02
A.75E-01

T.50E-03
1.50E-02
7.50E-05
7.50E-05
7.50E-05
7.50E-05
7.50E-05
7.50E-05
6.00E-02
7.50E-08
T.50E-04
1.50E-01
225603
2.25E-03

DEP
Unit

TxDEP

Release Clkg

Ckm2
+.09E-02
2.45E-04
1.36E-13
4.50E-08
3.22E-08
4.03E-03
5.15E-03
253%-04
1.826-01
AMED

1.06E-05
6.238E-08
1.40E-02
2.ME-02

5.37E-03
1.55E-0
3.T0E-05
29901
8.12E-14
4.90E-07
2.28E-10
4.52E-07
5.45E-05

3.20E-06 An2#
7.35E-08 Pui3s
2.04E-16 Pu239
7.20E-10 Col44
1.45€-09
1.81E-08
7.TIE-07 Cm2d4
3.80E-08
1.37E-02
1.13E-01 C#137

7.08E-08 Np237
9.57E-11
1.05E-06
1.76E-06

4.03E-07
1.16E-05 Pu241
2.78E-09
1.78E-02 S190
6.84E-19
J.87E-10
J.42E-11
1.02E-09
1.23E-07

6.08E-06

7.20E-10

T.73E-07

1.93E-01

7.96E-08

1.16E-05

1.79E-02

2

1200

160

6.88E-06|

1.88E+01
7.00E-05

287E07

1.35E-03]

2.me-mr

241E-07|

0 UOISIASY

() H1Ys wog ases|oy Jofeq e Jo seduanbasuo)) Aemyred uonsagul

06000-66-4L-DUSM




«a

SourceSRTC .xis

3] | L ] M 1 N ] Q ] R 5
Groups Group Group DIL. Tosl
sum Dep for
DEP Ba/kg DiL
Thoef Unit TxDEP Ci/m2
Reloase Cixg Cixg
AL No. m2kg
Cim2
kL) =D10°F107110H10  0.0109232454571752L10°M10 Am241
243 =TI HIHIT  0.0002451494535673 4L 11" M1 Pu238 =H10+N23+N24 2 =R11/(37000000000°Q11)
133 sDIZFIZZN2MH1Z  1.36268860796229€E- =1L 12°M12 Pu239
144 sDIFFI3JIMHIS  480276813710009E- =LITM13 Celaa =Nt 500 =R13(37000000000°113)
249 sDIAFIIIVHIA  3.21928851434957E- =L14'W14
252 =DI5FISJISHIS  0.0040325400624300 =L 15°M15
244 =D16FI6°J16MH18  0.0051513740107719=L16°M16 Cm24d sNiB 2 =R1G(37000000000+Q 16}
248 =DTFI7*HTAHIT  0.0002533949050526 =L 17*M17
60 =D1SFI8-1HIS  0.182230219924896 =L10°M1B
137 =D19°F19°19/HI9  0.30103669752548 «L19°M1D Cs137 =N19 1200 =R18/37000000000°Q 19)
3
237 =D21°F24°21H21  0.0000106440001030 =1 21°M21 Np237 =N21 4 =R21/{37000000000°Q21)
147 sD22F22°J22M22 63828537027 2298E- =L22'MZ22
08 =DZ3F2IN2IH2I  0.0140150063721576 =L23°MZ3
29 =D F24°024/H24  0.0234242123520532 =L 24°M24
D241 =D25F25'J25H25
240 =026F26°J26/H28  0.0053709965290181 =1 26°M26
241 =027 F2TJ2TH2T * 0.154668619624854 =L 27"M27 Pu241 sN27 120 =R2Z7H37000000000°027)
242 =[26°F28°J28M28  0.0000370198442061 =L 26°M28
90 =029'F29°J29H20  0.208537364314266 =L20°M29 Sr90 =20 160 =R29/(37000000000°Q29)
) =30 FI0 M0 0.1183624324614E-1 = 30°M30
32 =D3TFIIB1UHIY 48053012007 1842E- =L31"N3)
204 =D32F32°B2MHI2  2.2795006081 1535E- = 32'M32
235 =DIIFII7YIVHII  4.52037751822367E- =L33°M33
238 =D34°F34°134/H34__0,0000545432862092 =L 34*M34
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment E
Contamination of veal spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column L) were verified in
S-CLC-G-00179 and are not included in this attachment.




14

SourceSRTC xls
4
] M ] N ] F | @. ] R | S
Vea!
Groups  Group Group DIL Total
sum Dep for
DEP Bofkg [s118
Tvoul Linit TxDEP Cim2
Release Clkg Cikg
Elemem AL No.  m2/kg
Cim2
Am 241 239603 1.09ED2 2.81E-D5 Am241
Am 243 2.29E-03 245E-04 5.06E-07 Pu2as 1.16E-04 2 4.63E-07
Ba 133 1.36E-13 0.00E+)0 PuZ3
Ce 144 4.80E-06 C.00E+00 Cald4 0.00E+00 500 #ONVNOL
Ct 249 3.22E-08 0.00E+00
[+ 252 4.03E-03 0.00E+0C
Cm 244 5.15E-03 0.00E+00 Cm244  0.00E+00 2 #DVM)
cm 246 253E-04 0.00E+00
Co &0 1.82E-01 0.00E+00 .
Cs 137 4.TBE-01 J.0IEO1 1.44E-01 8137 1.44E-01 1200 2.25€-07
H 3
Np 237 1.06E-05 0.00E+00 Np237  0.00E+00 4 #DIVO!
Pm 17 6.38E-09 0.00E+00
Pu 238 235E-03 1.40E-02 3.35E-06
Pu 239 2.36E-03 2,34E-02 5.60E-05
Pu 239241 2.39€-03
Pu 240 23903 537E-03 1.28E-05
Py 241 239603 1.55E-01 3.69E-04 Pu2di 3.69E-04 120 B.78E-08)
Pu 242 239603 3.TOE-D5 8.84E-08
Sr 80 239601 2.99E€-01 7.13E-02 Sr90 7.13E-02 160  6.08E-08
Te 99 9.12E-14 0.00E+D0
Th 232 4 90E-07 0.00E+00
u 204 2.28E-10 0.00E+00
U 235 4.52E-07 0.00E+00
U 238 5.45E-05 0.00E+00

Veal

0 UOISTATY

(1) DLYUS woly aseajey Jofey © Jo saouanbasuo)) Aemiyjed uonssgu)
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d

SourceSRTC .xis

1 1 L ] M l N | 1 Q | R l s
Groups Group Group DIL Total
aum Dap for
DEP Bg/kg ~ b
Tveal Unit TxDEP Ciim2

Reloass Cikg Cikg
At. No. m2/kg

Ccim2
241 =D10F10°JIOMHI0  0.010023246457 1752 =L 10°M10 Am241
243 =D11FI* 1M1 0.0002451484535873=L11*M11 Pu23p =N10+N23+N24 2 =R11/(37000000000*Q11)
133 1.36268860796229€- =L 12'M12 Pu239
144 4.80276813710009E- =L 13*M13 Colad =N13 500 =R13/{37000000000*Q13)
249 3.21928851434957E- =L 14"M14
252 0.0040325400624300 = 15*M15
244 0.0051513749107779=L16"M16 Cmada4 =N16 2 =R16/(37000000000°Q 18}
45 0.0002533949050526 =L AT*M1?
60 0.182230219924896 =L18°M18
137 *DIFFI VKIS 0.30103669732548  =L19°M18 Cs137 =N18 1200 =R19/(37000000000°Q19)
1 .
237 0.0000105440001030 =121 *M21 NpZ37 =N21 4 =R21437000000000°Q21)
147 6.30205370272268E - =1 22°M22
<] =D23'F2Y2IHI3  0.0140150063721576 =L 23" M23
] =D24°F24°J24/H24  0.0234242123520532 ~L.24*M24

2397241 =D25F25* 12525

240 =026°F26°J26/M26 0.0053T09965200181 =L26"M26
249 =027TF2T427H2T  0.154668610624854 =L27M27 Pudt =N27 120 =R2T/(3TH00000000Q2T)
242 =D28*F28*J20/H28  0.0000370398442001 =L28'M28
80 sD29°F20°J26H29  0.288537364314256 =1 29°M29 Sr90 =N2g9 160 =R29/(37000000000*Q29)
% 9.11636243246 14E-1 =L 30"M3D
232 4.89330120071842E- =LIT*MH
204 2.27959060811535E- =L 32"M32
235 4.52037751832367E- =L 33°M33
238 0.0000545432882992 =i 34"M34

Veal
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment F
Contamination of sheep spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column L) were verified in
S-CLC-G-00179 and are not included in this attachment,



Id

SourceSRTC xis

|l ® t ] m | K] ¢ ] @ ] R [ s
Groups Group  Group DIL Totat
m Dep for
DEP Bokg DI
Teheep  Unit T x DEP Cim2
Release  Cikg Cikg
Element ALNo. makg
Cimz
Am 241 328E-04 1.08E-02 3.58E-08 Am241
Am 243 328E-04 245E-04 BOLE-0B Pu238  9.35€-06 2 5.7BE-08)
Ba 133 1.36E-13 0.00E+00 Pu239
Ce 144 32BE-04 480E-06 157609 Celdd  1.5TE-08 500  858E+00)
cf 249 3.22E-08 0.00E+00
cf 252 4.03E-03 0.00E+00
Ccm 244 5.15E-03 0.00E+00 Cm2d4 0.00E+00 2 sovGt
Cm 28 2.53E-04 0.00E+00 '
Co 60 1.02E-01 182E-01 1.85E-02
Cs 137 2.79E-01 301E-01 830602 C#137  B.38E02 1200 3BIEO7
H 3
Np 237 1.06E-05 0.00E+00 Np237  0.00E+00 4 v
Pm 147 §6.38E-09 0.00E+00
Py 238 1.54E-04 1.40E-02 2.16E-06
Pu 239 154E-04 2.34E-02 361E-06
Py 2397241 1.54E-04
Pu 240 1.54E-04 537E-03 8.27E-O7
Py 241 154E04 1.55E-01 238E-05 Pu24l  2.386-05 120 1.36E-04
Pu 242 1.54E-04 3.70E05 5.70E09 -
Sr 90 B56E0Z 299E-01 1.96E-02 SrI0 1.96E-02 180 2.29E-07
Te a9 9.12E-14 D.DOE+00
Th 22 4.90E-07 0.00E+00
ul 204 2.28E-10 0.00E+00
v 25 4.52E07 0.00E+00
u 238 5.45E-05 0.00€+00

Shesp
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(N) D1 YS wox ases[ay Jofely e Jo saouanbasuo) Kemyjed uonsaduy

06000-66-41L-D¥YSM




<d

SourceSRTC xis

] | L i M | N i 1 Q | 1 S
2 |Shesp
3 Groups Group Group DIL Total
4 wm Dep for
5 DEP Bakg DIL
6 Tshoep Unit ¥ x DEP Cimz
7 Relsase Cikg Cig
8 |Element AL No. m2kg
[) Cim2
10 JAm 241 *DIOF10°JIOM10  0.01092324645T1752=L10'M10 Amza1
11 JAm 43 =011F11 I HHIT  0.0002451484535073=L11"M11 PuZ38 sNIHN2IHN24 2 =R11/{37000000000 011}
12 ]Ba 133 1.36268850796229€- =L 12°M12 Pu238
13]Ce 144 =DI3FI3 VI3 4.80276813710006E- =L 13*'M13 Cel44 =N13 500 =R 13/(37000000000°Q13)
14 FCT 249 3.21928851434957E- =L 14*'M14
15]C1 252 0.0040325400624300 =L 15°M15
16 {Cen 244 G.0051513749107779 = 16°M18 Cm244 =N1§ 2 =R18/37000000000*Q116}
17 |Cm 246 0.0002533949050526 =L 17°M17
18 |Co 60 =DI1g*F18"MHIB  0.182230219924896 =L18'M18
18 |Cs 137 =DIgTF19°MaH19  0.30103669T22548 =L19°M19 Ca137 =N19 1200 =R19A37000000000CQ 19)
20 |H 3
21 |Np 237 0.0000106440001030 =L.21*M21 Np237 =N21 4 =R21/{37000000000Q21)
22 1Pm 147 §.352685370272208E- =L 22'M22
23 [Pu 238 =023F23° 12323 0014015008372 1576 =1 23" M2
24 |Pu 239 =D24F24" 124124 D.0234242123520532 =1 24'M24
25]Pu 2390241 =D25°F25*J25H25
28 |Pu 240 =D26°F26"J26/H26  0.0053709965290161 =L26°"M26
27 |Pu 24 =D2PEITR2TH2T  0.154660619624854 =1 27"M27 Pu241 =N2T 120 aR27K37000000000°Q27)
28 |Pu 242 =0D28°F20°)28H28  0.0000370198442061 =L 28°M28
29 |Sr 90 =D29°F29°J29/H29  0.298537364314256 =L29"M29 Sr90 =N29 160 =R284IT000000000°0Q29)
30 |Te o9 9.1183624324614E-1 =L30*M0
3 |Th 232 4.8993012007 1042€- =L31°M31
az|m 204 2.2795906081 1535€ - =L 32'M32
f=] (V) 235 4.52037751832367E- =L 33°M33
34 U 238 0.0000545432852992 =1 34"M34
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-9%-00090
Revision 0

Attachment G
Contamination of lamb spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column L) were verified in
S-CLC-G-00179 and are not included in this attachment.
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SourceSRTC xis

T8 ] ¢t | » [ N T & | a | & | 5
Groups Group  Group DIL Totsl
sum Dep for
DEP Bgkg DIL
Tiamb  Unit Tx DEP cim2
Release Cikg cing
Element At Mo. m2kg
Cimz2
241 560E-03 1.00E-02 6.22E-06 Am241
243 5.69E-03 245E-04 1.40E-08 Pu238 2 23E-04 2 242E-07
133 1.36E-13 0.00E+00 Pu239
1. 4.80E-06 D.00E+00 Cet44  O.00E+0D 500 #DIVOI
249 3.22€-06 0.00E+00
252 4.03E-03 0.00E+00
244 5.15E-03 0.00E+00 Cm244  0.0DE+00 2 #DIVIO)
246 2.53E-04 000E+00
680 1.82E-01 0.00E+00
137 881E-01 301E-01 2.05E-01 Cs137 2.05E-01 1200 1.58E-07
3
237 1.06E-05 0.00E+00 Np237 0.00E+00 4 #OVIOI
7 6.38E-09 0.00E+D0
238 4.31E-03 140E-02 G.03E-0S
239 4.31E-03 2.34E-02 1.01E-04
239241 ANED
240 43E-03 5.37E-03 2.MELDS
241 4ME-03 1.55E-01 6.66E-04 Pu2d B6.66E-04 120 4 87E-06|
242 431E0) 370605 1.59E-07
90 458E-01 2.99E-01 1.37E01 500 1.37E-01 160 3.16E-08]
99 9.12E-14 0.00EH00
232 4.50E-07 0.00E+00
204 2.28E-10 0.00E+00
235 4.526-07 0.00E+00
238 5.45€-05 0.00E+00
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(43

"SourceSRTC xis

1 | L 1 M 1 N 1 Q | R ]
Lamb
Groups Group Group DIL Total
aum Dep for
DEP Ba/kg DiL
Tiamb unk T x DEP Cim2

Relesse Cing Cixg
Element Al No. m2ig

Cci¥m2
Am 4 =DI0FI0°MOHI0  C.0109232484571752=L10°M10 Am241
Am 243 =D FIJ11HTY  0.0002451494535873 L1 1M1 Puzis =N10+N2I+N24 2 =R 11/(37000000000°Q11}
Ba 133 1.36268860796229E- =L 12°M12 Pu239
Ce 144 4.80276813710009E- =L 13°M13 Coldd =N13 500 =R13(37000000000°C 13}
[ 249 3.21928851434957E- =L 14°M14
Cf 252 0.0040325400624300 =L 15°M15
Cm 244 0.005151374 07779=L16"M16 Cm244 =N16 2 =R 16/(37000000000°Q18)
Cm 246 0.0002533949050526 =L 17*M17 ’
Co 60 0.182230216024896 =L 18'M18
Cs 137 =DIFI9MGHI9  0.30103669732548  =L19°M19 Cs137 =N19 1200 =R 1G/(37000000000°Q 19)

[ 2011 3 :

Np 237 0.0000108440001030=§ 21*M21 Np237 =N21 4 =R21/{37000000000*Q21}
Pm 147 6.38205370272208E- =L 22'M22 ’
Pu 238 eD23F23°23H23  0.0140150063721576 =L 23*M23
Pu 9 =D24°F24°024H24  0.0234242123520532 =1 24*M24
Pu 2387241 =D25°F25°J26H25
Pu 240 =D26°F26°J26/H26  0.00537099652801081 «L 26"M26
Py 241 wD2TF2TJ2TM2T  0.15486B619624854 =L27"M27 Pu241 =N27 120 *R27/{37000000000*Q27)
Pu 242 =D28F28°J20/H28  0.0000370198442951 =L 26°M26
Sr 90 =D29°F29'J29/H28 0.208537364314256 =L29°M29 90 =N29 160 =R26/(37000000000°Q29)
Te 99 9.1183624324814E-1 »L30"M30
th 2 4.859301 2007 1842E- =L31'M31
1] 204 2.2795906081 1535E- =L 32*M22
U 235 4.52037751832367E- =L33IMII
i) 28 0.0000545432852002 =1 34"M34
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment H
Contamination of pork spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column L) were verified in
S-CLC-G-00179 and are not included in this attachment.




IH

SourceSRTC.xls

Pork

Tpork  Unit TxDEP
Release Cikg
Element AL No. m2fkg
Cim2

241 5.19E-04 109E-02 5.67E-06 Am241
243 5.19E-04 245E-04 1.27EGT Pu238
123 Q.00E+00 1.36E-13 0.00E+00 Pu239
144 J.0GE-D4 4.80E-08 1.47E-0% Celdd
249 3.226-06 0.00E+00
252 4.03E-03 0.00E+00
244 5.15E-03 0.00E+00 Cm244
246 2.53E-04 D.00E+00
80 6.1E03 1.62E-01 1.H1E03
137 7.33E-01 301E-01 221E-01 C3137
3
37 1.06E-08 0.00E+00 Np237
147 6.38E09 0.00E+00
238 244E-04 1.40E-02 3.43E-08
239 2.44E-04 2.34E02 5.73E-06
2397241 2.44E-04 '

240 244E-04 5.37E-03 1.31E06

241 244E-04 1.55E-D1 J.TBE-05 Pu2dl

242 2.44E-04 3.70E-05 - 9.05E-09
1.226-01 299E-01 3.65E-02 S90
456E-04 9.12E-14 4.1BE-17

4.90E-07 0.00E+00
2,28E-10 (.00E+00

+.89E-01 4.52E-07 BSEE08
1,89E-01 545E-05 1.03E-05

CEdFFRFIIIITISTOOSEANRTEY

dF%Has

1.48E-05

1.47E-09

0.00E+00

222E0

0.00E+00

3.TeE0S

A 65E-02

1200

120

160

3.65E-06

9.21E+00

#0IVIOH

1.4TE-Q?

#ON/O!

B.58E-05|

1.19€-07|

0 UOISTADY

() DLAS woy aseapay Jofepy € Jo saousnbasuo) Lemyied uoygsadu]

06000-66-4L-D4SM




tH

SourceSRTC.xis

Pork

I 1 L I [ I N I F [ Q ] R ] 5
Groups Group Group DIL Totat
sum Dep for
DEP Balg DIL
Tpork Unit T xDEP cimz
Release Cikg Cikg
At. No. m2ig

Cim2
AM 241 D10 FI0°JIVHIO  0.01092324845T1752 =L 10"M10 Am241
Am 243 sDITFI1TJITHIT 0.0002451494535873=L11"M11 Pu23s =NI0HNZIN2¢ 2 =R11/(37000000000*Q11}
Ba 123 sDIZFIZ-H2HIZ  1.36288060796220E- =L 12°M12 Pu239 .
Ce 144 =DIFFI3JtUHI3  4.60276393740009E- =L13M13 Cotdd =N13 500 =R1M37000000000°Q13}
Cf 249 3.21820051434057E- =L 14" M 14
cf 252 0.0040325400624300 =t 15°M15
Cm 244 0.0051513149107779 =L 16*M 18 Cm24a4 =N18 2 =R18/(37000000000°C 16)
cm 248 0.0002533949050526 =L 17"M17
Co 60 =DHBF18°HAMH1B  0.182230219924800 =L18°M1D
Cs 137 «D19°F197U19H19  03DI03669732548  =L19°M19 Cs137 =N19 1200 =R 1943700000000 Q19)
H 3
Np 7 0.0000108440001030 =L 21*M21 Np237 =N21 4 =R21/37000000000-C21}
P 147 6.39285370272288E- = 22°M22 .
Pu 238 *D2IFZII2IHZI  0.0140150083721576 =L 23 M23
Pu 239 2024 F24°124/H24  0.0234242123520532 =L 24"M24
Pu 2391241 =D25'F25°)25H2S
Pu 240 wO26°F 26412626 0.0053709965200181 = 26'M28 :
Pu 241 wD2TF2TI2TM2T  Q.154668819624854 = 27°M27 Pu24i =N2T 120 =R2TK3T000000000*Q 27}
Pu 242 =DIOF26°1ZBM2E  0.0000370198442061 =L 28°M28
Sr ] eD29°F29° 20029  0.298537364314256 =L29°M20 580 =N29 160 =R20437000000000°Q29)
Tc 99 =0APFIAOMI0  §.1183624324614E-1 =L30"M30
Th 2 4,8993012007 1842E- =L31°M31
m 204 2.27959060611535E- =L 32°M32
1} 35 =PI FIINIIHIY  4.52037751832367E- = 33°M33
1] 238 =DIAFI UM 0.0000545432832092 =L 34"M34

( uoIsIAYy

() D14S wox asea[ay ol © Jo ssouanbasuo)) Aemyied uonsagug
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Ingestion Pathway Consequences of a Major Release from SRTC (1) WSRC-TR-99-00090
Revision 0

Attachment |
Contamination of poultry spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column L) were verified in
S-CLC-G-00179 and are not included in this attachment.




I1

SourceSRTC xis

A T B 1 L I M I N T P | . Q@ rR [ S
2 |Foultry
3 Groups Group  Group DIL Total
4] sum Dep for
5 DEP Bykg  DIL
a Tpouliry  Unit TxDEP Cimz
7 Releass Cikg Cixg
@ |[Element At No. m2&g
9 cvm2
10 JAm 241 5.25E-04 1.09E-02 5.73E-0B Am241
11 |am 243 5.25E-04 245E-04 1.29E07 Pu238  1.56E05 2 347TE08
12|Ba 133 7.88E-04 1.36E-13 1.07TE-16 Pu23
13|Ce 144 3.50E-04 4.80E-06 168509 Celdd  1.6BE09 500  B.O4E+00
14 jor 248 3.226-06 0.00E+00
(3] 252 4.03E-02 0.00E+00 .
16 Cm 244 5.1SE-03 000E+00 Cm244  0.00E+00 2 oV
17 jcm 248 2.53E-04 0.00E+0D0
18 |Co 60 1.756-01 182E01 319E-02
18]Cs 137 B.75E-01 3.01E-01 263601 Cs137  2.83E-01 1200 1.23E07
20 (H 3
31 INp 237 1.06E-05 0.00E+00 Np237  D.00E+00 4 XDV
22 [P 147 1.75E-04 638E-09 1.12E-92
23]Pu 238 263E-04 140E-02 2.68E-06
24|Pu . 239 26304 2.ME02 6.15E-06
25]Pu 2390241 2.636-04
26 Py 240 263E-04 S53ITELI 1.41E08
27 |Pu 241 263E-D4 155E-01 4.06E-05 Pu24i  4.06E-05 120 7.99E-05
78 1Pu 242 283E04 2T0ELHS 072608
29 |sr 20 T.00E-03 28SE-01 2.09E-03 S0 2.09E-03 160  2.07E-06
30 e 99 263603 9.126-14 2.39E-16
3 |m 232 4.90E-07 0.00E+00
3z|n 204 2.28E-10 0.00E+00
1] 235 B.75E-02 4.52E-07 3.96E-08
34|u 238 B.75€-02 S45E-05 4.T7E06
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cl

SourceSRTC. xis

i | L | M | N | Q | R I 5
Groups Group Group DIL Tolts!
sum Dep for
DEP Bakg DIL
Tpoultry Unit T DEP cumz
Releass Cikg Cikg
At No. mafxg
Cimz2 )
241 sHOF10°HOVHIO  0.0108202484571 752 =L 10°M1$ Am241
Lk =DH1F11"HIHI1  0.0002451494535873 =L11°M11 Pu2is =N10+N23+N24 2 =R11/{37000000000~Q11)
133 =DIZFI2°H2H12  1.36268860796229E- =L12°M12 Pu23g
144 =DIFFIFNHVHII  4.080276813710008E- =L13°M13 Celad =N13 500 =R 134{37000000000°Q13)
249 3. 2192885142405 7E- =L 14" W14
252 0.0040325400624 300 =t 15°M15
244 0.0051513749107779=L16°M16 Cm244 =Ni6 2 =R 18/(370000000004C 18)
248 0.0002533949050526 =L 17M17
60 =D18'F18°J18H18 0.182230219024896 =L18°M18
137 =DI19F19°J19H19  0.20103669732548 =L19*°M18 Cs137 =N1g 1200 =R 18/{37000000000Q19)
3
237 0.00001064400010302L.21*M21 Np237 =N21 4 =R21/(37000000000*Q21)
147 =DXF22°I22M422  6.382B5370272268E- =1.22°M22 ’
28 =D2¥'F23°J20MH23 0.0140150083729576=L.23*M23
239 aD24'F24* 124/H24  0.02242421 23520532 =L 24" M24
2397241 =D25°F25°)25M25
240 =026 F26"J26/H26  0.00537099652901381 <L 26"M28
241 =D2TF27°J2TMH2T  0.154668619624854 <L27°M27 Puz4t =N27 120 =R2TH3IT000000000Q27)
242 =028 F28°J20H26  0.0000370198442961 =L28"M20 )
80 =D29°F20°320/H29 0.298537364314258 =L20°M29 Sr90 =N29 160 =R28K{ 370000000001 29)
o9 =D30'F30°I50H30  9.1183624324614E-1 «L30*M0
232 4.89930120071842E- sL3I1*M3
204 2.27959060811535E- =L32°M32
235 =DAFFIFIIIHII  4.52037751832367E- =L33"MI
238 aD34'F34°)34HM  C.0000545432882992 =L 34"MM

0 UOISIASY

() DL AS wox ases[ay Jolepy e Jo sasuanbasuoy Aemyred uonsadug

06000-66-dL-DdSM




Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment J
Contamination of fish spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column I) were verified in
S-CLC-G-00179 and are not included in this attachment.



ir

SourceSRTC xis

C | J K | M | N | 0O | [d
Figh
Groups Group  Group DIL Total
sum Dep tor
DEP Bakg DiL
T Unit T xDEP Cim2
fish Release Cikg Cing
Elsment At No. m2kg
Ciim2
Am 4 0.03 1.09E-02 3.20E-04 Am241
Am 243 003 Z2ASE-D4 7.35E-06 Puzda 145603 2 3.73E-08
Ba 123 0.004 1.36E-13 S5ASE-16 Pu2d9
Ce 144 0.03 480E-06 144E-07 Cotlds 1.ME-07 500 9,38E-02]
Ct 248 0025 322E-06 0.05E-08
Ct 252 0025 4.03E-00 1.01E-04
Cm 244 0.03 515600 1.55E-04 Cm244 1.55€-04 2 3.50€-07|
cm 245 003 253E-04 7.60E-06 -
Co 60 03 1.82E-01 SATE-02
Cs 137 2 30MED1 6.02E-01 Ca13T 6.02E-01 1200 5.39€-08
H 3 0.001
Np 237 0.03 1.06E-05 3.19E-07 Np237 319E-07 4 3.39E-04
Pm 147 0.3 8.28E-09 1.91E-10
Pu 238 0.03 1.40E-02 4.20E-04
Pu 239 003 2.3E-02 7.036-04
Pu 2397241 003
Pu 240 G0 537E-03 1.81E-04
Pu 241 0.03 1.55E-01 4.64E-03 Pu2di 4.64E-03 120 6.99E-07)
Py 242 003 3.70E-05 1.11E-08
Sr 80 008 299E-01 1.79E-02 Sr90 1.78E-02 160 1.41E-07|
Te a8 002 9.12E-14 1.82E-15
Th 232 01 4.90E-07 4.90E-08
L 204 10 2.20E-10 2.20E-09
u 235 001 452E-07 452609
U 238 Q.01 545E-05 545E-07

Fish

0 UCHSIADY
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[4)

Source SRTG xls

I i ! i ] 1 K 1 ! N | [{] ) P
Groups Group Group DIL Tot!
sum Dep for
oEP Bahg oiL
T Unit TxDEP Cilm2
fish Rolense Cikg Cikg
Al. No. m2/kg
Cim2

241 =E10°G10 0.010923246457 1752 =110°)10 Am241

243 =E11*G1I1 0.0002451494535873=111*J11 Pu238 wC10HC23H24 2 =0 1143700000000 N11)
133 =E12'G12 1.36268B880796229€E- =112°)12 Pu239

144 =E13'G13 4.80276813710009E- »113°J13 Cal44 =K13 500 =01343 000000000 "N 13}
249 =E14°G14 3.2192885143495TE- «114°J14

252 =E15*G15 0.0040325400624300=115* 315

244 =E16*'G18 0.0051513741077T79 116" HE Cmdd =16 2 =CHE/37000000000°N 16)
248 =EAT'G17 0.0002533949050526 =117 1T

60 =E18°G18 0.182230219924896 =118"118

137 =E19°G19 0.30100669732048 =119*J19 Cs137 =K19 1200 =1 S/(3TO00000000" N 19)
3 =E20°G20

27 =E21°G21 0.0000106440001030 =121*J21 Np23T =K21 4 =021437000000000“N21)
147 =E22°G22 B.36285370272298E - =(22*J22 .
238 . =E23'G23 0.0140150063721576 =123 )23

229 =E24*G24 0.0234242123520532 =124* J24

2397241 =E25°G25

240 =E26°(G26 0.0053709965200181 =126"J26

241 =E27*G27 0.154668619624854 =127J27 Pu2dt =27 120 =027H{3T000000000"N2T)
242 =E28'G28 0.0000370190442061 =128°128

80 =E20°G29 D.268537364314256 =129°)2% 590 K29 180 =029/(370D0000000* N29)
] =E30"G30 9.1183524324614E-1 =130 J30

92 =E31°GA 4.89930120071842E- =131°J31

204 =E£32°Ga2 2279590608 11535E- =132°332

235 =ER"G1 4.52037751832367E- =133"133

233 =E34° G4 0.0000545432882992 =134* J34

Fish
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Ingestion Pathway Consequences of a Major Release from SRTC (U) ‘WSRC-TR-99-00090
Revision 0

Attachment K
External contamination of produce from direct deposition spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column H) were verified in
S-CLC-G-00179 and are not included in this attachment.




[ |

SourcaSRTC.xls

W

1 0

alafzlalazlals :]a]oEHo]a.l.[uln
=
§

T

0.285714
0.285714
0285714
0.285714
0.285714
0.285714
0.285714
0.285714
0285714
0.285714
0.265714
0.285714
0.285714
0.285714
0.285714
0.225714
0.285714
0.285714
0.285714
0.285714
0.285714
0.285714
0285714
0.265714
0.285714

DEP
Unit

TxDEP

Release Cikg

Cim2
1.09E-02
2.45E-04
1.36E-13
4.80E-06
322606
4.03E-03
5.156-03
2.53E-04
1.82E-01

3.01E-01

1.06E-05
6.28E-09
140E-02
2.34E-02

5.37E-03
1.55€-01
3.70E-05
2.956-01
0.12E-14
4.90E-07
2.28E-10
4.52E-07
5.45E-05

312E-03 Am241
T.00E-05 Pu238
3.89E-14 Pu239
1.37E-06 Cel44
9.20E-07
1.15E-00
147€-03 Cm244
1.24E-05
£.21£-02
8.60E-02 Ca13T

3.04E-08 Np237
1.826-00
4.00E-03
669E03

1.53E-03
442E-02 Pu2dt
1.06€-05
8.53E-02 Sro0
261E-14
1.40E-07
GS1E-N
1.29E-07
1.56E-05

Group

Cing

1.38E-02

1.37E-06

147E-03

8.60E-02

3.04E-06

4402

8.53E-02

Group DI, Total

Byhg

1200

120

Dep for
Ol
Cim2

A9IEDY

9.85€-03
3.67E-08

I.TIEDT)

3.55E-05

TE:

5.07E-08

Produce-direct

() HLAS Wox asea]3y Jofejy © J0 sadusnbasuo]y Aemuyied uonsagu]

06000-66-4L-DUSM
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SourceSRTC xis

A ] H 1 I 1 | 1 ™ N | [5]
Produce-direct deposi
Groups Group Group DIL Total
um Dep for
m2/xg DEP Ba/kg o

Unit TxDEP cim2

Releasa Cixg Cikg
Elermont AL No. T

Cciim2
Am 241 =DIVELD 0.0109232464571752=H10*110 Am241
A 243 =DIIEN 00002451 43453SBT3 =1 1144 Pu22s =10+3234524 2 =HH1A3TO00000000% 1 1)
Ba 133 =D12E12 1.36268B60796229E- =H12112 Pu2is
Co 144 =D1VE13 4.80276813710009E- =H1313 Cotds =13 500 =N13/(37000000000"M 13}
Ct 249 =D14E14 3.21928851434957E- =H14°114
[ 252 =D1SELS 0.0040325400624300=H15°15
Ccm 244 =D16/E16 0.005151374107772=H16"116 Cm2as =16 2 =N 16/(37000000000M16)
Cm 248 =D17EN7 0.0002533349050526 =H1 7117
Co 80 =D18/ELS 0.182230219924896 =H18°I18
Cs 137 =D19/E1D 0.30103669732548 =H19"119 caa7 =19 1200 =N18/(37000000000°M 19)
H 3 =020/E20
Np 237 =DZ21/E21 0.0000106440001030 =H21+121 Np237 =21 4 =N21/{37000000000°M21)
Pm 147 =02UER 6.38285370272298E - mH22*122 :
Pu 238 =D2VEZ 0.0140%50063721576 =H23"123
Pu 239 =D24/E4 0.0234242123520532 #H24* (24
Pu 2397241 =D25/E25
Pu 240 =D26/E?6 0.0053709965200181 =H26*126
Pu 241 wD27/E27 0.154668619624854 =H27*127 Pu241 =27 120 =N27/{37000000000"M27)
Pu 242 =D20E2 0.0000370198442061 <H28%128 :
Sr 90 =02E2S 0.208537364314258 =H294129 Sr90 =129 160 =N26/(37000000000"M25)
Tc - 29 =D3OEI0 9.1183624324614E-1 =H30'130
Th 232 =D31/E3Y 4.59330120071842E- *HI 1IN
u 204 «DA2E2 2.27959060811535E- »H32*132
u 235 =D3AEIY 4.52037751832367E - =H33"133
U 238 =DIYESL 0.00005454320829092 =HI4*134

Produce-direc
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00050
Revision 0

Attachment L
Internal contamination of produce from root uptake spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column H) were verified in
S-CLC-G-00179 and are not included in this attachment.




11

SourceSRTC.xts

241 3ITE07
243 JITEO7
133 153605

CEIJFeIIIEIIEIET

1.09E-02 3.6BE-09 Am241

245€-04 8.26E-11 Pu238 -

1.36E-13 2.09E-18 PuZ39
4B0E-065 7.35E-11 Celdd
3.22E-06 0.00E+00
403E-03 0.DDE+00
515603 2.02E-09 Cm244
2.53E-04 9.95E-11
1.82E-01 1.86E-05
IOE-01 T.07E-05 Cs137

108E-05 2.01E-10 Np237
§.38E-09 0.00E+00
1.40£-02 5.22E-10
234E-02 B.T2E-10

537E-03 2.00E-10
155601 5.76E-C9 Pu24t
3.70E-05 138E-12
2.99E-01 4.5TE-04 5r90
9.12E-14 9.30E-15
4 90E-07 4,50E-13
2.26E-10 0.00E+00
4.52E-07 1.91E-12
5A5E-05 231E-10

5.07E-09

T1.356-11

2.02E-09

1.07€-05

2.01E-10

5.76E-09

4.5TE-O04

H

180

1.07E402

1.84E+02

2.67E-02

4 59E-04

5.38E-01

5.63E-01

9.46E-D6;

Produce-root

0 UOISIAY

() DI1YS woly asea[dy Jofey € Jo ssouanbasuo) Aemyied uonsaduy

06000-66-4.L-2dSM




1

SourceSRTC.xls

A | | | 1 | 1 ] M | N I [
Produce-root uptake
Groups Group’ Group DIL Total
sum . Dep for
DEP Ba/kg DiL
m2ig Unit TxDEP Cim2

Relense Cig Cikg
Elsmant Al, No, T=8/280

Cim2
Am 4 =F10/280 " 0.0109232464571752 =H10"110 Am241
Am 24 =F11/280 0.0002451494535873 =H11"111 Pu238 a0+ 234124 2 =N11437000000000*M11)
Ba 133 =F12/280 1.352688607962296- =H127112 Pu239
Ca 144 =F13/280 4.8027681311D0DSE- =H13'113 Cold4 =J13 500 =N1¥(37000000000"M13)
Ct 248 =F14/280 321928851 424857E- «H14" 114
cr 252 =F15/280 0.0040325400624300=H15115
Cm 244 =F 16/280 0.0051513749107779=H16*116 Cm244 =J16 2 =N16/(3T000000000“M 16)
Cm 246 =F17/280 0.0002533949050526 =H1 7117 )
Co 60 =F18/280 0.182230219924896 =H18°112
Cs 137 =F18/230 0.30103660732548 =H19'118 Cs137 =J19 1200 =N1¥ITONN0C0000"M19)
H 3
Np 237 =F21/280 0.0000106440001030 =H2 1121 Np237 =121 4 =N21/(37000000000"M2 1)
Pm 147 =F22/280 €.36285370272288E- =sH22122 .
Pu 38 =F23/280 0.0140150063721576 =H23123
Pu 239 =F24/280 0.02342424 23520532 =H24"124
Pu 2397241 =F25/280
Pu 0 =F26/260 0.0053700965200181 =H26*126
Pu 241 =F21/280 0.154668619624854 =H27'127 Pu4t =127 120 =N27H{3ITO00000000*M27)
Pu 242 =F28/280 0.0000370196442961 =H25°128
Sr B0 =F29/260 0.208537364314256 =H29'129 Sr90 =J29 160 =N29/(37000000000“M29)
Tc 9 =F30/280 9.11836243246 14E-1 »H30"130
™ 232 =F31/280 48993012007 1842E- =H31"131
m 204 =F327280 2.27959060811535E- =H32°132
U 235 =F3A280 4.5203775183236 TE- =HIFI33
U 238 =F34/280 0.0000545432882002 =H34"134

Produce-root
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment M
External contamination of leafy vegetables during harvest spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column H) were verified in
S-CLC-G-00179 and are not included in this attachment.




TN

SourceSRTC xis

A | 1 H | I I A N | [3]
2_|Produce-soll adhesion P
3 Groups Group  Group DIL Total
4 sum Degp for
5 DEP Baxg DiL
[] Undt TxDEP cim2
7 Rolease Cikg Cimg -
8 |Eiment At No.  T=DxF/280
[ Ciém2
10 Jam 241 S5.10204E-D8 1.08E-D2 5.57E-08 Am241
11 JAm 243 5.10204E-06 2.45E-04 1.25E-09 Pu23s 24TE.07 2 219E-04)
12 |Ba 133 5.10204E-06 1.36E-13 B.95E-19 Pu239
13]Ce 144 5.10204E-06 4.80E-06 2.45E-11 Cotdd 245E-11 500  S5.51E+02
14 JCf 249 S51020ME-06 322E06 1.64E-11
15 |Cf 252 5.10204€-06 4.03E-03 2.06E-08
16 |Cm 244 S5.10204E-D6 S.15E-03 2.63E-08 Crm24d 283E08 2 2.06E-03|
17]cm 246 5.10204E-08 2.53E-04 1.20E-00
18 jCo 60 5.10204E-08 182E-01 B.30E-07
19|Ca 137 S5.90204E-06 J01E-01 1.54E-06 C3137 1.54E-08 1200 2.11E-02h
20|H 3 5.10204E-06
21 |Np 237 5.10204E-08 1.06E-05 543E-11 Np237 543E-11 4 1.95E+00
22 [Pm 147 5.10204E-06 6.3BE-08 3.26E-14
23 |Pu 238 S510204E-06 1.40€-02 7.15E-08
24 |Pu 239 S5.10204E-06 2.M4E-02 1.20E-07
25 |Pu 2397241 5.10204E-08
26 1Py 240 S10204E-08 5.37E-00 2.74E-08
27 [Pu 241 5.10204E-08 1.55E-01 7.89E-07 Pu241 7.89€-07 120 4.11E-uar
28 {Pu 242 S.10204E-08 3TOE-05 1.89E-10
) 90 S.10204E-08 299E-01 1.52E-08 590 1.52E-06 160 2.04E-03
0[Tc 99 5.10204E-06 9.12E-14 485E-19
31fTh 232 5.10204E-06 4.90E-07 2.50E-12
2Zm 204 S5.90204E-08 2.28E-10 1.16E-15
3Ju 235 5.10204E-06 4.52E-0T 2.31E-12
34 ju 238 5.10204E-06 545E-05 2.78E-10
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(44l

SourceSRTC.xts

1 H | | | J | L ]| M 1 N H [7]
Groups Group Group DIL Total
Sumn Dop tor

DEP Bokg DL

Unit TxDEP cim2

Reloass Cing Clkg
T=DxFr280

Cim2
~D10°F 107280 0.0106232464571 752 *H10110 Am241 .
=D11°F11/260 0.00024514945358 T3 =H11"111 Pu238 =J10+J23+J24 ] =N11437000000000°M1 t)
=DI2°F127280 1.36268860796229€- =H12112 Pu23g
«N3F13/280 4.B02768137T10009E- =H 13113 Col44 =J13 500 =N13H(37000000000"M13)
=D F 147280 3.21928851404957E- =H147114

| =DASF15280 0.0040325400624300 =H15115
=D16°F 168/280 0.0051513749107779=H16"16 Cmz4d =J18 2 =N16{37000000000 M 16)
=DIT°F17/280 0.0002533949050526 =H17917 '
=D18*F168/280 0.182230219924866 =H16'118
=D1g"F 1280 0.30103669732548 =H19'19 Ce137 =J19 1200 =N 19/(37000000000°M19)
=D20F 20/280
«D21*F21/280 0.0000106440001030 =H21121 Np237 =421 4 - =N214(37000000000*M21)
=D22°F22/280 8.38285370272296E- »H22'122 . .
=023F 23280 0.0140150063724536=H2323
=D24*F24/280 0.0234242123520532=H24'124
2397241 =D25°F25/280

=D26°F26/280 0.0053709965290181 =H26"128
=D27°F27280 0.154868619624854 =H27127 Puiél w27 120 =N27/{ 37000000000 M27)
=D26°F28/280 0.0000370198442961 =H28"128
=026°F20/280 0.258537364314256 =H29"129 Sr90 )28 160 wN2Z8/(37000000000°M29)
=D30°F30/280 9.11836243248 14E-1 =H30"130
=D31°F31/280 48993012007 1842E- =H31"131
=D32'F32/280 2.2795806081 1535€- *H32"132
=DAYFI280 4.52037T51832367E- =H3I'R3
=D34"F34/280 0.0000545432802092 =H34"134
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment N
External contamination of grain spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column H) were verified in
S-CLC-G-00179 and are not included in this attachment.




IN

SourceSRTC ds

A | B8 | H T 1 | J ] L

L m | & | o

Grain-drect deposition

m2kg DEP
Uinit Tu DEP

Relemse  Cilg

Group Group DIL Totsd
sum Dep for
Bakg DIL
Cim2

241
243
12
144
249

0.265T14
0.265714
0285714
0.285714
0.285714
0.285714
0285714
0.285714
0.285714
0.285714
G.285714
0.205714
0.265T14
0.265714
0.265114
0.2865714
0.285714
0.285714
0.285714
0.285714
0.205714
0.205714
0.285714
0285714
0.285714

Cim2
1.00E-02
2.45E-04
1.36E-13
4 80E-06
A.22E-08
4.03E-03
$§.156-03
2.53E-04
1.62E-01
AME-D0

1.0BE-05
5.38E-00
1.40E-02
27ME-02

537603
1.856-M1
3.70E-05
2.99E-01
912614
4.00E-07
2.28E-10
4.52E-07
5.45E-05

3A2E-03 AmZ41
T.00E-05 Pu2l8
3.89E-14 Pu239
1.37E-08 Col44
9.20E-07
1.156-03
1.47E-03 Cm244
T.24E-05
5.21E-02
8.60E-02 C3137

J.(4E-08 Np237
1.82E-09
4.00E-03
6.85E-03

1.53E-03

4 42E-02 Pu241
1.06E-05
8.53E-02 Sr80
281E-14
1.40E-07
8.51E-11
1.28E-07
1.56E-05

1.386-02

1.37E-06

147TE03

8.60E-02

3.04E-08

442602

8.53E-02

3.91E-08)

9.856-03

AGTE-08,

3.77E-07|

3.55E-05

7.34E-08

5.07E-08,
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N

SourceSRTC xis

A ) | H | i 1 ] 1 | M L N 1 [£]
Grain-direct deposition
Groups Group Group DIL Total
sum Dep for
m2/kg DEP Ba/kg DL

Unit TxDEP Cim2

Relonse Cikg Cikg
Element AL No, T

Cim2
Am 4 =HVEIQ 0.0109232464571752=H10"110 Am24t
Am 243 =0t1EN 0.0002451494535873=H11111 Pu238 = 10+J23+ 24 2 =N11437000000000"M11)
Ba 133 =D12E12 1.36268850796229€- =H12'12 Pu239
Ca 144 =D13/E13 4.30276813710009E- =H13113 Caldd =J13 500 =N13{I7000000000°M 13)
Ct 249 =D1ME4 3.21920851434857E- =H14"114
[=:] 252 =DISE1S 0.0040325400624300 =H15 1S
Cm 244 =D16E18 0.0051533749107779=H16*116 Cm244 =j18 2 =N16/{37000000000“ M 16)
Cm 248 =DMT/E1T 0.0002533949050526 «H1 7117
Co 80 =D18/E18 0.1822302199248968 =H18'118
Cs 137 =D19/E19 0.30100669732545 =H19*119 Cs137 =Ji9 1200 =N1V{37000000000M19)
H k] =D2G/E20 .
Np per) «D2VE2} 0.0000106440001030 =H21"121 Npz37 =321 4 =214 37000000000 M2 1)}
Pm 1471 =D22/E22 6.30285370272208E - =H22"122
Pu 238 =DVE2D 0.0140150063721576=H23"123
Pu 239 =D24/E24 0.0234242123520532 =H24" 124
Py 2387241 =D25/E25
Pu 240 =D26/E26 0.0053709965200181 =H25"126
Pu 241 =D27/E27 0.154668619624854 =H27127 Puz24i =127 120 =N27H3TO00000000°M27)
Pu 242 =D26/E28 0.0000370183442961 =H25"128
Sr 80 =D20/E29 0.238537364314256 =H29'(29 5180 29 180 =N29/(37000000000"M28)
Tc 95 «D3EI 9.1183624324614E- 1 =H30°130
Th 232 =D31/EN 4.8993012007 184 2E- »HIT"1I1
L 204 =DAAEIZ 2.27959060811535E- =H32"132
U 235 =D3VE33 4.52037T510832367TE- =H33'133
U 238 =D34/E4 0.0000545432882692 =H34"124
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment O
Internal contamination of grain by root uptake spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column H) were verified in
S-CLC-G-00179 and are not included in this attachment.




10

. SourceSRTC xis

B ] H | 1 1 + | L | & | N | ©
"2 [Grain-root uplake
3 Groups Group  Group DIL Totsd
(3] sum Dep for
[ & | DEP Bakg DI
[ 6 | mkg  Unit TxDEP Ci¥m2
7] Releasa Cikg Clig
B [Eement AL Ne.  T=8280
E] Ciim2
10 Jam 241 6.76E-08 10902 7.38E-10 Am241
11 JAm 243 G.76E-08 245E-O04 1.66E-11 Pu238 1.73E-09 2 J13E-2
121Ba 133 921E05 136613 1.26E-17 Pu23g
13{Ce 144 921E-05 4.80E-06 4.43E-10 Celdd  443E-10 500  3.05E+01
14]Cr 249 322608 0.00E+00
15 JCf 252 4.03E-03 0.00E+00
16 [Cm 244 GASE-08 5.156-03 332E-10 Cm244  3.32E-10 2 1.63E0
17|Cm 245 GASE-08 253E-04 1.B3E-11
18 [Co 50 1.14E-05 1.826-01 2.0TE-08
181Cs 137 255E-04 301E01 7.67E-05 C$137  1.67E-0S 1200  4.23E-04
20 iH 3
21 [Np 237 B.29E-08 1.08F-05 B.B3E-11Np237  B.83E-11 4 L2EH0
22 {Pm 147 8.38E-09 0.00E+00
23{Pu 238 2.64E-08 +40E-02 3.T0E-10
24{Pu 239 264E-08 2.34E-02 6.19E-10
251Pu 239241 2.G4E-08 -
26 {Pu 240 264E-0B 537E-03 1.42E-10
27 {Pu 241 264E-08 1.55E-01 4.09E-09 Pu24t  4.096-0% 120 7.94E-01
28 [Pu 242 264E-08 370E-05 9.78E-13
20 Sr 90 G.45E-04 209E-01 1.93E-04 590 1.53E-04 160 225605
0{Tc 99 2.24E03 9.12E-14 2.(ME-18
I §Th 232 1.04E-07 4.90E-G7 5.12E-14
Ayl 204 0.00E+00 2.28£-10 0.00E+00
3 ) DS IYVED6 ASIEOT 180E-N2
34|u 238 3.09E-08 5.45E-05 2.1BE-10
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0

SourceSRTC xis

A 1 1 1 ! | ] i 1 M 1 i [+]
Grain-root uptake
Groups Group Group DIL Totat
um Dep for
DEP Bohg DI
m2kg Unk T x DEP Cim2

Releass Cig Cing
Elrnent Al No. T=fs280

Cim2
Am 20 »F10/280 0.0109232484571752=H1 0" 110 Am241
Am 243 »F117280 0.0002451434535873 =H1141% Pu23s S H0+I23+4524 2 =N11/(37000000000"M11)
2a 13 =F12/280 1.36268860796229€- =H12412 Pu23p ’
Ce 144 =F121280 4.602768137110009E- =H1313 Cotdd =H3 500 =N1/(37000000000°M13)
ct 249 3.21928851434957E- =H14%114 ‘
[ 252 0.0040325400624300 =H 15115
Cm 244 «F187260 0.0051513749107779«H15'116 Cm244 =}16 2 *N16/(372000000000"M 16)
cm 248 =F117280 0.0002533949050526 =1 17117
Co 80 =F18/280 0.182230219924896 =H18%18
Cs 137 =F 19/280 0.30103669732548 =H1911% C137 =19 1200 =N 18/(37000000000°M19)
H 3
Np 27 =F21/280 0.00001D8440001030 =H2 1121 Np237 =2 | =N21/(37000000000"M21)
Pm 147 6.38285370272298E - =H22122
Pu 228 =F23/280 0.0140150063721576 «H23123
Pu 239 =F24/280 0.0234242123520532 =H24"124
Pu 239/241 =F25/280
Pu 240 =F26/280 0.0053709965200181 =H25*126
Pu F21) wF 11280 0.154668519624854 =H279127 ‘Pu2dt =427 120 . =N27H37000000000°M27)
Pu 242 =F28/280 0.0000370158442061 «H28'128
S [ ] *F29/280 0.289537364314256 =H29"129 Sr90 =J29 160 =N264(37000000000*M22)
Tc ) =F30/280 911836243245 14E-1 =H30*130
Th 22 »F31/280 4.89930120071042E- =H31“131
T 204 »F32/280 2.27959080811535E- =H32'132
U ns =F33/280 4.52037751832367E- =H33"133
(1] 238 =F34/280 0.00005454328872992 =H34* |34
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment P
External contamination of grain during harvest spreadsheet calculations

Cell references in the formulae for the overall transfer factor (Column H) were verified in
S-CLC-G-00179 and are not included in this attachment.




Id

SourceSRTC xis

TR

5

FYPIIIIVIETILOERQALEL Y

ccad3y

4

m2ig
T=DxF/280

1.22857E-05
1.22857E-05
1.22857€-05
1.2285TE-05
1.22857E-05
1.2295TE-05
1.22685TE-05
1.22057€-05
1.2285TE-05
1.22857E-05
1.22857E-05
1.2Z85TE-05
1.22857E-05
1.22857€-05
1.22857€-05
1.22657E-05
1.22857TE-05
1.22857€-05
1.22857E-05
1.2285TE-05
1.2285TE-05
1.22857E-05
1.22857E-05
1.22857TE-DS
1,22857E-05

DEP Bgkg DL
Unit TxDEP Cim2
Release Cikg Cifkg

Cim2

1.096-02 1.ME-07 Am241

24504 3.01E-09 Pu238 5.04E-07 2 9.10E-05
1.36E-13 1.87E-18 PuZig

4.80E-08 590E-11 Catldd 5.90E-11 500  2.29E+02
J22E-08 396E-11

4.03E-03 4.955E-08

5.15E-03 633E-08 Cm24d  8.33E-08 2  6.54E-04
2.53E-04 3IHE0Q9

1.82E-01 224E-08

3.01E-01 3.70E-06 Cs137 3.T0E-06 1200 8.7TE-03

1.08E-05 1.31E-10 Np237 1.3E-10 4 B8.2TEH
838E-00 7.84E-14
1.40E-02 1.72E-07
2.34E-02 2.BBE-O7

5.37E-03 6.80E-08

1.55E-01 1.90E-06 Pu241 1.90E-08 120 1.71E-03;
A70E-05 4.556-10

2.99E-01 J67E-08 Sr90 3.67E-06
B12E-14 1.12E-18

4 90E-07 6.02E-12

2.28E-10 2.80E-15

452607 5.55E-12

160  1.18E-03

545E-05 6.70E-10

GI”' I—ﬁlml
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ad

SourceSRYC.xis

A 1 ! H I [ | | { M 1 N 1 0
2 [Grain-soll adhesion
[ 3 ) Groups Group Group DL Total
| 4 ] 5 sum Dep for
2] DEP Bo/kg DiL
(6] m2ig Unit T x CEP Cim2
7 Releass Cing Cikg
8 [Element At No. T=DxF/2E0
0] Cim2
(10 {Am 241 ~DI0F10/280 0.0100232464571752+H10"110 Am241
[11{Am 243 =DA1F11/280 0.000245 1494535873 =H11411 Pu2is =J10+I234024 2 =N11/{37000000000*k11)
[ 12]Ba 133 =D12F12/280 1.36268880796220E- =H12'112 Puz39
[13]cCe i =D13F 13280 4.80278813710009E- ~H13113 Cot44 =3 500 =N13/{37000000000*M 13)
4 ]ct 249 =D 141280 3.21628851434957E- =H14°114
EH &) 252 =D15F 15280 0.0040225400624300 =H15 115 .
18lcm 204 =D18F16/280 0.0051513749107779=H16"16 Cm24d =116 2 =N 16/(37000000000°M16)
17 Jcm 248 «D11°F 171280 0.0002533849050526 =H1"117
[18]co 60 =01BF 181280 0.182230219024858 =H18°118
i9jcs 97 =D19°F19/280 0.30103669732548  =H19"119 csia7 219 1200 =N19/(37000000000°M19)
[20]H 3 =020 F20/280
[27]Np 237 =D21*F21/280 0.0000108440001030 =H21*121 Np237 =121 4 «NZ1/(37000000000"M21)
22 |[Pm 147 =D22°F 22280 6.38285370272298E- =H224122
23 |Pu 238 =D2Z3F2¥280 D.0140150063721576=H23"123
24|Pu 239 =D24°F24/280 0.0234242123520532 =H24'124
25[Pu 230241 =D25F 257260
Pu 240 =D26°F26/280 0,0053709965200181 =H26"126
Pu 24 =D2T*F27/280 0,154668610624854 =H27"127 Pu244 £27 120 =N27/(37000000000"M27)
Pu 242 =D28°F20/280 0.0000370198442961 =H28128
S 80 =D20'F 20280 0.206537364314256 =H2G'129 sr90 =429 160 =N2S/(37000000000*M29)
Te 09 =D30F30/280 9.1183624324614E-1 »H307130
Th 32 =D31°F31/280 4.85930120071842E- =H31"131
m 204 «D22°F32/260 2.27959060811535E- «H32"132
U 238 =DAIFIN280 4 5203775183236 TE- =HI'133
U 238 =D34°F4/260 0.0000545432882992 =H34°134

Grain-adhesion
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Ingestion Pathway Consequences of a Major Release from SRTC (U}

Attachment Q
Contamination of beverages spreadsheet calculations

WSRC-TR-99-00090
Revision 0




10

SourceSRTC xis

] 8 I ¢ | o} E T F | W [T 1 | J 1 K
Beverage Assurnad
water 1000 kg Groups  Group Group DIL Totsl
depthol  per . wum Dep for
imeter m3 OEP BaAg il
Unit TxDEP cim2
Roloass Cikg Cing
Elemant Al No. T {m2L)
Ccim2
241 0.001 1.09E-02 1.09E-05 Am2H
A 243. 0.001 245€-04 245E-07 Pu23s 4.84E-05 2 1.12E-06|
Ba 133 0.001 1.36E-13 1.36E-18 Pu239
Ce 144 0.001 4.60E-06 4.80E-09 Celdd 4.BOE-09 500 2.81E+00,
Cf 249 0.001 3.226-06 3.22E-09
[»] 252 G001 4.03E-03 4.03E-08
Cm 244 0001 5.156-03 5.15E-06 Cm24d4  S.15E-06 2 1.05E-05
Cm 246 0001 2.53E-04 2.53E-07 ’
Co 60 0001 1.82E-01 182E-04
Ca 137 0001 3.ME-01 JOIE-O4 Cs137 A.01E-04 1200 1.08E-04
H 3 0.001
Np 237 0001 t0BE-05 1.06E-08 Np237 1.06E-08 4 102602
Pm 147 0.001 §.39E-09 6.38E-12
Pu 238 0001 1.40E-02 1.40E-05
Pu 9 0.001 2.MED2 2.ME-05
Pu 239241 0.001
Pu 240 0001 S537E03 SITE-D6
Pu 241 0009 155601 1.55E-04 Pu2di 1.556-04 120 2.10€-05
Pu 242 0001 370E-05 3.70E-08
Sr 80 0001 289E-01 299E-D4 Sro0 2.99E-04 160 1.45E-05
Te o9 0.001 9,12E-14 9.12E-17
™ 232 0001 4.90E-07 4.90E-10
kLl 1204 0001 2.28E-10 2.28E-13
U 235 0001 4.52E-07 4.52E-10
(4] 238 0.001 545E-05 S5.45E-08
Beverags
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70

SourcaSRTC xis

1 B 1 | | € | F 1 1 ! 1 1 K
Assumod .
water 1000 kg Groups Group Groug DL Total
depth of por m Dep for
1 meter m3 DEP Bokg DiL
Unit TxDEP Cim2 |
Releass Cikg Cikg
AL No. T {m2L)
Cim2
4 =1/1000 0.0108232484571752=010°E10 Am241
24 =1/1000 0.0002451494535073=D11°E 11 Pu238 =F1O+HF24F24 2 =J1 1370000000001 1)
13 =111000 1.36268860796229E- =D12'E12 Pu23g
144 =1/1000 4.80276813710009€- =D1F'E13 Celad =F13 500 =1 337000000000113)
249 =1/1000 3.2192B851434857E- =DA4E 14
252 =1/1000 0.0040325400624300 =D15°E15 .
244 =1/1000 0.0051513741107779=D16'E16 Cen244 =F18 2 =J18/(37000000000°116)
246 =1/11000 0.0002533549050526 =D1TE17
60 =1/1000 0.182230219924806 ~D15°E18
137 =1/1000 0.30103669732540 =D19°E19 Cs137 =F19 1200 = 19/(IT000000000°118)
3 =4/1000 .
237 ={11000 0.0000106440001030=D21"E21 Np237 =F21 4 =J214{370000000004121)
147 =1/1000 6.38285370272208E- »D22°E22
2% =1H000 0.0140150063721576 =D2I*E2D
239 1/1000 0.0234242123520532=D24"E24
2397241 =1/1000
240 =1/1000 .0053709965200181 =D26°E28
241 =1/1000 0.154668619624854 =D2T'E27 Pu241 =F27 120 =J27H3IT000000000°(27)
242 =1/1000 0.0000370168442981 =D28°E28
20 =$/1000 0.208537384314256 =D20'E29 Sr80 =29 160 aJ29/(37000000000°129)
29 =1/1000 911836243246 14E-1 =DIT'END
2 *1/1000 4.89930120071842E- «DM"EIM
204 =1/1000 2.27955000811535E- =DI2'EIRN
235 =1/1000 4.52037751832357€- =DIVER
238 =1/1000 0.0000545432882002 «034'E34
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Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

Attachment R
HOTSPOT results - average meteorology, 0.1 cm 57




Ingestion Pathway Consequences of a Major Release from SRTC (U)

WSRC-TR-99-00090
Revision 0

HOTSFOT 8.01L GENERAL PLUME 3-11

-19%99% 9:06

S_surTPl 11 £ Stabilitu Class

kM

CROSSHIND -

dea

R
]

S TN

1 2
DOHMHIND ~ kn

INNER  fArea : 2.9E-02 kwn2

MIDDLE Area : S.3E-D02 kn2

CUTER  HArea o 4. 4E~OL kna

CONTOUR LEGEND : microcuries per soquare neter
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Attachment S
HOTSPOT results - average meteorology, 1.0 cm s™
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Attachment T
HOTSPOT results - average meteorology, 10 cm s™
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Attachment U
HOTSPOT results - adverse meteorology, 0.1 cm s™
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Attachment V
HOTSPOT results - adverse meteorology, 1.0 cm s™
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HOTSPOT results - adverse meteorology, 10 em ™



Ingestion Pathway Consequences of a Major Release from SRTC (U)

WSRC-TR-99-00090
Revision 0

S .surfio_11i E

HOTSPOT #.01 GENERaAL PLUME

Stability Class

3-11-1999

9 a2z

kn
E-

CRGSSHIND -

COMNHIND - kn
INNER

MIDDLE Area

ODUTER

0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

Area 1.6E+00
H 1.9E+00
firea 3 a.985¢01

er square meter

CONTDUR LEGEND : micrecuries p o
ITNMEF 0.037 HNIDPOLE: &.03z2 CUTER: 0. 004

FILTER EFFICIENCY :
EFFECTIVE RELEASE HEIGHY:
HIND SPEED ¢h = 2 w2 H

STABILITY [1ASS C(oitud :

RECEPTOR HEIGHT H
IMUERSION LAYER HEIGHT

0,000000 ¥
0.0 n

1.70 n/s

E

0.0 n
200.0 n

SOURCE TERM
RELEASE FBACTION
SAMPLE TIME

2.96DE+DD Ci
1.000E+00D
60.000 min

FILTER EFFICIENCY H
EFFECTIVE RELEARSE HEIGHT:
WIND SPEED (h = 2 n) :

STABILITY CLASS {city) H

RECEPTOR HEIGHT H
INUERSION LAYER HEIGHT 2

SAOURCE TERM
RELEASE FRACTION
SAMPLE TIME

HOTSPOT 8.01 GENERAL PLUME 3-11-199% 9:4a8
S surTilo _I1 E Stability Class
& T = 11 1 4 1
[ L I el T ] 1L 1 ]
102
T —T 3 1t i  —
~ 1 | I 1T i ] 1
-] 1
£
\10 8 ) - — - i iy vt e — |
i — | S - . LTIT 1 1 |
% 1 11 I'TTL ki T |
ku ]
l
s : T —— 1t
= 1] I A ) 1 b | I 3 E
a i i
-
"10 ¥ =t T . T f i
i T — 1 T T t '
g 1 ) . L] 1 £ | I '
'™
mlu 1T i —
[~ o T F OO e T T p
11 I L 1 e 1T ]
-3
10 [
F + 1 t+ ———t———Ftt + + 1+
a.i 1 10 100
PLUME CENTERLINE - kn

2.960E+00 Ci
1.000E+00
60.000 nin

Wi




Ingestion Pathway Consequences of a Major Release from SRTC (U)

WSRC-TR-99-000%0

HOTEPOY 8.01 GENERAL PLIUME

S . surylo_I2_E

Stability Class™

2-11-1999 11:45

- kn

CROSSHIND

S

SRS N
H

nicrocuries

CONTOUR LEGEND :
INNER: D.221 HIDDALE: 0,119

4

DOHMWIND ~

INNER Area
HMIDDLE Area
BUTER  fAirea

kn

er Square nmeter

OUTER:

-]
=J

3.0E-OL knz
S.2E-01 kn2
B, 9E-01 kng

0.061

FILTER EFFILIENCY
EFFECTIUE RELEASE HEIGHT
HIND SPEED (h

STABILITY DLASE (citud

HECEPTOR HEIGHY
INUERSTION LAYER HEIGHT

2 mr

P E

0.0 n

0. 000000 ¥

.0 n

1.70 n's

H 200.0 m

SOURCE TERM
RELEASE FRACTION
SANPLE T1HME

abaran

2.960E+00 Ci
1. 000E+00
&60.000 min

10

10

10
1

10

10

DEPOSITION ~ uCirsrmz

107

HOTSPOT 8.01 GENMERAL PLUME

S_surfln 12 _E

Stabilitu Class™

3-11-1999 11:44

WIND SPEED (h =

RECEPTOR HEIGHT

FILTER EFFICIENCY

AELEASE FRACTION

SOURCE TERM .

SAMPLE TIME

; e — e —— =
| ) I I S I ) 3 1 1 | [ ] 111
e — e s
| I R I A L I 1 1 |
s o o = = = =
{ === = S : e
| i1 3 i i1 1 H 11
: e — f =
1 1 1. | I I 1 || 1 1 1]
R e ot i s o
’y ] 1 ) T ARAE ! |
T | 1 —— b R |
0.1 1 10 100
PLLUME CENTEBLINE -~ kn
H .006000C ¥
EFFECTIVE RELEASE HEIGHT: 0.0 n
2 1) : 1.70 wrs
STABILITY CLASE {(city) T E
0.0 nm
INVERSION LAYER HEIGHT : 200.0 » 2.960E+00 Ci

1.000E+00G
60.000 nin

W2

Revision 0




Ingestion Pathway Consequences of a Major Release from SRTC (U) WSRC-TR-99-00090
Revision 0

HOTSPOT 8.01 GENERAL PLUME 3-11~1999 12:23

S_surTiD 13 E

Stabilitu Class
: y T T > v

ki

ECROSSMHIND —

DOWNHIND - kn

7.0E-02 kn2

1. ]
2,.%E-02 ke

X
-
S
=]
[
m
b
3
n
1]

-
m
1

=}
=4
5
[

BUTER hrea

LONTOUR LEGEND ; microcuries per sguare meter
[ INMER: 1.120 HIDDLE: 0O.640 OUTER: D.241

FILTER EFFICIENCY

: 0.0006D0 ¥
EFFECTIUE RELEASE HEIGHT: a

[}

WiIHD SPEED {h = 2 m) 1.70 n}s

STABILITY CLASE {(citw : E

RECEPTOR HEIGHT I 0.0 n

INUERSION LAVER HEIGHY : 200.0 w» SOURCE TERM 2.96DE+00 Ci

RELEASE FRACTI1OM
SAMPLE TIHME

1.000E+00
60.000 nin

HOTSPOT 8#.01 GENERAL PLUME 3-11-199%9 12:24
S _ surT10 13 E Stability Class

T T T I I 1 T
I | 1 1 I T I
16°
 —— 1 1 T T —T T I  S—
T 1 1. | | 1 1 i 1 yo
- 1 I | 1 T H 1 1
N 1
510
- + 5 e : ot + = e
% 1 1} I I 1 i [ 11
[i]
llu ]
I i I s s e e e o -+ ;
4 | P I | 1 i |2 |30 111 T1F 3
2t
[
- t —F s e T 5
8 1 I 1 1T | 1 - 1 [N
_a T~
k10 —
=] I o b F = + |
i I i T i 1 1 |
-3
10
0.1 1 10 160

PLUME CENTERLINE - kn

FILTER EFFICIENCY
EFFECTIVE RELEASE HEIGHT .
HWIND SPEED <h = 2 m) 1.70 n's

STABILITY CLASE (citwd £

RECEPTOR HEIGHT P 0.0 m
INUVERSION LAYER HEIGHT . 200.0 n SEHRCE TERM T 2.960£+00 Ci
RELEASE FRACTIOW : 1.000E+OD

SAMPLE TIME : 60,000 min

0. 000000«
0.0 »

W3




Ingestion Pathway Consequences of a Major Release from SRTC (U)

WSRC-TR-99-00090

HOTSPOT 8.01 GENERAL PLUME 3-11-1999 12:53

kn

J.
AV

e deen

CROSSHIND -

[ S .
| H

e darrragdenrendenaan

S E R A

RELEASE FRACTIDON
SAMPLE TIME

0 1
DOWNWIND - kn
IMNER Area : 1.2E-02 km2
MIDDLE Area : 4.0E-02 kmn2
OUYTER  drea @ A, BE-03 w2
CONTOUR LEGEND : mictrocuyries per sguare nebter
INNER: 9.440 HIDDLE: 2.190 GUTER: 2.070
FILTER EFFICIENLY H O.000000 ¥
EFFECTIVE RELEASE HEIGHT: .0 n
MIND SPEED (h = 2 m) I 1.70 /s
STABILITY CLASS (city? : E
RECEFPTOR HEIGHT D 0.0 n
INVERSION LAYER HEIGHT H 200.0 » SOURCE TERM

2.950E+00 Ci
1. 000E+00
60. 00 min

HOTSPOT 8.01 GENERAL PLUME 3-11-1999 12:54
S.5u0rT10_I4 E Stabjlity Class

uCir nz

DEPOSITION ~

a.01 0.1 1
PLUME CENTERLINE - kn

FILTER EFFICIENCY

: D.O0GOND X
EFFECTIVE RELEASE HEIGHT . G.4a

. [}
HIKRD SPEED (h = 2 m) 1.70 nw's
STABILITY ELASS {(city) P E
RECEFPTOR HEIGHT I 0.0n
INUERSION LAYER HEIGHT I 200.0wm SOURCE TERM

RELEASE FRACTION
SAMPLE TIME

2.960E+00 £i
1. 000E+00
&£0.000 nin

w4

Revision 0



) Ingestion Pathway Consequences of a Major Release from SRTC (U)

WSRC-TR-99-00090
Revision 0

HOTSPDOT 8.01 GENERAL PLUME

2-51-19939 13:30

k#

CROSSHIND -

P_surTdO 15 FE Stability Blass

CONTOUR LEGEHD @ microcuries per square neter
INNER: 21.0D0 OUTER: 22.500

DOHMHIND « kn

INNER Area

I 2.DE-03
DTER  Area :

. a0l

axum

kn2
fervd

FILTER EFFICIENCY
EFFECTIUE RELEASE HEIGHT
WIND SPEED (h = Z m)

STABILITY CLASE (cityw)

BECEPTOR HEIGHT
INUERSION LAYER HEIGHT

0. 00003
FLEI ]

170 n's

E

0.0 m
200.0 n SOURCE TERM
RELEASE FRACTION

SAMPLE TIME

2.960E+0D i
1.000E+0QO
60.000 min

S . surT10_I15_E

HOTSPOT 8.01 GENERAL PLUME
Stability C1

3-11-1999 13:31

BBS

T t
T 1 1 - T 1 T L | 1
— 1.1 L T—1 117 I [ |
3
10 =
i —t—7 rt—t o - 1]
I i 1 I Tt 1P I | - 1{
C-
E 10
e 1 + T s e P Y b o o
g I I~ 11 1 } I O I 1. | R | t
3
\ 10 ‘
E T t =1t % T —t Ly 1 |
= C T T N 1 1 | I A W | I { I 1
e =2
= 10 = = =
st E ——r —+— = T T
%] = 1 1 i | | L1 1 I | T |
Q
£ 1ot l
8 = !
| i
i

FILiTER EFFICIENCY
EFFECTIVE RELEASE HEIGHT
WIHND SPEED (h = 2 m?»

STRBILITY CLASS (cijitwu)

RECEPTOR HEIGHY
INUVERSION LAYER HEIGHT

0.1 X

PLUHE CENTERLINE - kn

4.000000 =%
0.0 m
1.70 »w/'s

E

0.0 mn
200.0 n SOURCE TERM
RELEASE FRACTION

SAMPLE TIME

2.960E+00 Ci
1.000E+0D
60. 000 nin

W5




