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PREFACE

This report documents one of a series of scoping calculations performed
as part of the dose code recovery activities for the Hanford Environmental
Dose Reconstruction Project. These scoping calculations form a mutually-
dependent set that build upon each other, and each is best read in the context
of the others. The compiete list of scoping reports is given below.

Title Calculation Number

Scoping Calculation for Components of the Cow-Milk Dose 001
Pathway for Evaluating the Dose Contribution from lodine-131

Determination of the Contribution of Livestock Water 002
Ingestion to Dose from the Cow-Milk Pathway

Determination of Radionuclides and Pathways Contributing 003
to Dose in 1945

Determination of Padionuclides and Pathways Contributing 004
to Cumulative Dose

Determination of Dose Distributions and Parameter Sensitivity 005

Determination of the Feasibility of Reducing the Spatial 006
Domain of the HEDR Dose Code

Determination of the Spatial Resolution Required for the 007
HEDR Dose Code

Determination of the Temporal Resolution Required for the 008
HEDR Dose Code

Additional scoping calculations are in progress or planned, and each will be
documented in similar project reports.
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1.0 INTRODUCTION

A series of scoping calculations has been undertaken to evaluate the
absolute and relative contribution of different radionuclides and exposure
pathways to doses that may have been received by individuals Tiving in the
vicinity of the Hanford site. These scoping calculations may include some
radionuclides and pathways included in the Phase I air-pathway dose
evaluations, as well as other potential exposure pathways being evaluated for
possible inclusion in the future Hanford Environmental Dose Reconstruction
(HEDR) modeling efforts.

This scoping calculation (Calculation 005) examined the contributions of
numerous parameters to the uncertainty distribution of doses calculated for
environmental exposures and accumulation in foods. This study builds on the
work initiated in the first scoping study of iodine in cow’s milk and the
third scoping study, which added additional pathways. Addressed in this
calculation were the contributions to thyroid dose of infants from 1) air
submersion and groundshine external dose, 2) inhalation, 3) ingestion of soil
by humans, 4) ingestion of leafy vegetables, 5) ingestion of other vegetables
and fruits, 6) ingestion of meat, 7) ingestion of eggs, and 8) ingestion of
cows’ milk from Feeding Regime 1 as described in Calculation 001.

Recommendations determined from scoping calculations are provided to the
HEDR Technical Steering Panel (TSP) with the intent of providing a definitive
technical basis to assist in deciding whether specific radionuclides and
exposure pathways should or should not be included in the HEDR dose estimation
process for individuals. This scoping calculation is intended to support the
information provided in Calculations 001 (components of the milk pathway), 003
(contributions of additional pathways), 004 (temporal distribution of
cumulative dose), and later calculations of the spatial distribution of
contamination. '



2.0 TECHNICAL METHODS

Thyroid doses were calculated for a highly exposed infant in a highly
exposed area and time period (the 1945 Franklin County node used in earlier
calculations), using the spreadsheet developed for Calculation 003.
Individuals were assumed to have a rural lifestyle, with milk supplied by a
backyard cow supported on Feeding Regime 1 (HEDR staff 1991, page 2.17).
Parameters in the initial calculations were selected to be approximate
average, median, or best-estimate values, rather than conservative, upper
bound values. In the analysis for Calculation 005, the single-point,
deterministic values were replaced with the distributions intended for use in
the final dose code (Snyder et al. 1992).

Surface deposition and integrated air concentration data used were not
Phase I values. Rather, they were recalculated (J. V. Ramsdell, Jr., data
transmittal, October 1992) using the RATCHET atmospheric dispersion code
(Ramsdell and Burk 1992) based upon the latest Hanford iodine-131 source term
information reported by Heeb (Heeb 1992, page 4.36). Because of time
constraints, monthly surface deposition and integrated air concentrations from
a single realization were used in these scoping calculations (J. V. Ramsdell
Jr., data transmittal, October, 1992). Recent results from Ramsdell indicate
that the particular realization used is, for all months, well within a factor
of two of the maximums of the 100 realizations ultimately planned to be used
for this particular location. Therefore, this realization is considered to be
a conservative, but reasonable, representation of this Tocation (J.V.
Ramsdell, Jr., personal communication, November 1992).

2.1 CALCULATION OF DOSE RANGES

The case simulated was that of an infant drinking milk from a backyard
cow that was being fed on Feeding Regime 1. A stochastic simulation was
performed using the commercial sensitivity/uncertainty software package
Crystal Ban® (Decisioneering 1992). The Crystal Bal1® software allows Monte
Carlo evaluation of relatively complex input spreadsheets, by performing
repetitive solutions of the spreadsheet with varying input parameters. Twenty
parameters, listed in Table 1, were allowed to vary over the ranges described
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TABLE 1. Parameters Varied in Stochastic Analysis
Parameter Nominal Value Distribution Type
TFMIKJnd 9.2E-3 d/L Tognormal
IR i1k 0.8 L/d triangular
DFing 1.4E+7 rad/Ci lognormal
TF peet 0.03 d/kg uniform
Mass, . 30 kg uniform
Rtjow 9 kg/d triangular
TFegg 4.75 d/kg uniform

DF . 3.1E+3 rad/mo per Ci/m® uniform
OF. . 1.1E+7 rad/Ci lognormal
IR i1 0.001 kg/d uniform
BR, .t 1.88E-5 m’/s triangular
DF, 0.24 rad/s per Ci/m® uniform
firans 0.05 (unitless) loguniform
Rp_]f 2.3E-3 kg/d triangular
Rlpv 3.45E-2 kg/d triangular
Rp_beef 4.5E-2 kg/d triangular
Rp__egg 5.0E-3 kg/d triangular
Ry -chicken 5.0E-2 kg/d uniform

FS hicken 0.001 kg/d uniform
Meather 0.05 d! triangular

in Snyder et al (1992). Appendix A provides complete details of the overall
range and distributional shapes and the complete Crystal Bal1® output. A
total of 500 realizations of the spreadsheet were made.



2.2 SENSITIVITY ANALYSIS

The Crystal Bal1® software has limited capabilities for performing
sensitivity analyses. It allows for one or more of the input variables to be
set to a nominal value and the entire calculation to be redone. Initial
analysis of the output indicated to the authors that it was likely that the
overall uncertainty distribution being calculated was dominated by only a few
parameters. Two parameters appeared to be controlling the uncertainty
distribution: the ingestion dose factor (DF”m) and the feed-to-milk transfer
factor (TF i1.inq): These were set to their mean values and the problem rerun.
The results of this simple analysis are presented in Appendix B.

2.3 RESULT VERIFICATION

As part of the dose-code recovery activities, a prototype implementation
of the full set of required equations has been made. This prototype code.
called PILOT, is still in development, and has not yet completed the required
Quality Assurance testing and documentation; results must be considered to
come from unverified software. However, the developers are now reasonably
comfortable with its results. This prototype code was used to reproduce the
spreadsheet scenario used in Calculation 003 and in this scoping study.

Results from the PILOT code corresponded favorably with those produced
using the Crystal Ba11® software. For the same location, the PILOT code gave
results at the 5th, 25th, 50th, 75th, and 95th percentiles that were
essentially one-half those given by Crystal Bal1®. Because the single
atmospheric transport realization used in the spreadsheet calculation was
shown to be near the maximum of the 100 RATCHET realizations, and because the
PILOT code is using all 100 realizations, this is a reasonable difference.
Results of the PILOT code analysis are given in Appendix C.

A regression analysis made on the PILOT code doses indicated that the
ingestion dose factor and feed-to-milk transfer factor, combined, accounted
for approximately 80% of the observed variability in the calculated dose.
This acts to support the results derived with the simpler spreadsheet



calculations. This PILOT code information is further elaborated in
Calculation 007.



3.0 RESULTS/DISCUSSION

The results of calculations are presented in detail in Appendices A, B,
and C. Summaries of the total dose are given in Table 2. It can be seen from
the table that the deterministic doses used in Calculations 001, 003, and 004
are essentially the mean values, as desired. This affirms the usefulness of
the results of these calculations, as intended by this calculation.

The Crystal Bal1® results also show that the final dose distribution is
essentially Tognormally distributed, and has a substantial range. Results
obtained by setting only the ingestion dose factor and feed-to-milk transfer
factor to mean values show greatly reduced ranges, indicating that a large
portion of the uncertainty is due to these two parameters. Preliminary
sensitivity results from the PILOT prototype code show the same magnitude,
range, and key parameters.

The two controlling input parameters require additional discussion.
Both of these two inputs have been assigned lognormal distributions, and both
distributions have geometlric standard deviations (GSDs) of 2.0. The
(potentially infinite) lognormal distributions were truncated at the 0.1 and
99.9 percentiles in this analysis. For distributions with a GSD of 2.0,
approximately 65% of the dis*ribution is within a factor of 1/2 to 2 of the
nominal value. This distributional assumption is quite good for the

Table 2. Summary of Calculated Results for Various Calculational Cases (rad
to infant thyroid)

Value Deterministic Fully-Stochastic With 2 Fixed Parameters
Mean 605 595 666
Median 359 652
Mode 83 507
5 percentile 63 416
95 percentile 2011 973



central values, but it implies that the overall range at the 0.1 and 99.9
percentiles is over two orders-of-magnitude--that is, that the upper value is
more than 100 times larger than the lower value.

The Tognormal distribution was selected for only a few parameters input
to the environmental accumulation and dose models--in part because it
indicates that a very large range is possible for those parameters. There is
a possibility that the assignment of this distributional shape is untowardly
influencing the entire result. Because the GSD of 2.0, as well as the
lognormal shape itself, was imposed on the parameters, this sensitivity
analysis indicates that these selections should be reviewed.

The forgoing discussion should not be construed to indicate that the
HEDR staff is attempting to "make the input parameters fit an assumed answer."
The iterative nature of the planned calculations--where a result is computed,
analyzed, and revised--has been a part of the HEDR Project from the beginning.
This approach is designed to focus the activities on data collection and
parameter refinement, which together will provide the greatest benefit in
finalizing an answer. This analysis has discovered parameters that are
greatly influencing the result. The input parameters should, therefore, be
reanalyzed; but they should only be changed if convincing arguements can be
made that they need to be.



reasonableness of the deterministic values used in Calculations 001, 003, and
004, and, second, to determine the largest contributors to the variabilty of
Based on the results of this scoping study, and the
companion studies on dose, the following recommendations are made for the HEDR

the dose distribution.

4.0 RECOMMENDATIONS

Scoping calculations were performed to determine, first, the

Project:

The values calculated in the initial scoping studies should be
interpreted as mean or average results. The actual dose
distributions are not known, but they may be considered to be
fairly broad.

The distributional assumptions made in Snyder et al. (1992) for the
dose factors and feed-to-milk transfer factors should be revisited
to determine if the lognormal distribution is appropriate. 1In
addition, truncation limits other thin at the 0.1 and 99.9

percentiles should be considered ¢ :r ail potentially infinite input
variables (lognormal, normal, logu.virc:m).



5.0 QUALITY ASSURANCE

Quality assurance was undertaken in accord&n&e with PNL-MA-70, Volume 1,
Procedures for Quality Assurance Program, under PNL administrative procedure
PAP-70-301, "Hand Calculations, General." Complete documentation of the
calculations was prepared by the senior author, who independently prepared the
calculational spreadsheets and performed the spreadsheet calculations. A
thorough independent review was conducted by a senior scientist independent of

the HEDR Project. Spreadsheet documentation is on file and available for
review.
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APPENDIX A

REPORT OF STOCHASTIC SIMULATION OF INDIVIDUAL INFANT DOSE
FROM IODINE-131 RELEASES IN 1945



Report1

Crystal Ball Report
Simulation started on 12/3/92 at 10:40:14
Simulation stopped on 12/3/92 at 10:46:43

Forecast: 1-131 Infant External Dose

Summary:
Display Range is from 0.06 to 0.09 rad
Entire Range is from 0.06 to 0.08 rad

After 500 Trials, the Std. Error of the Mean is 0.00

Cell: C56

Statistics: Display Range Entire Range
Trials 500 500
Mean 0.07 0.07
Median 0.07 0.07
Mode 0.06 0.06
Standard Deviation 0.01 0.01
Variance 0.00 0.00
Skewness 0.00 0.00
Kurtosis 1.84 1.84
Coeff. of Variability 0.10 0.10
Range Minimum 0.06 0.06
Range Maximum 0.09 0.08
Range Wilth 0.03 G.03
Mean Std. Error 0.00 0.00
Forecast: 1-131 Infant External Dose
| Cell C56 Frequency Chart 500 Trials Showan
'i .02 - S 12
? .02 l | .9 |
2 -
E .01 | ||| i ;- 6 3 l
Q ! ‘ I
] . x]
£ .ot |II | : " n I ‘ ‘ 3 3
DU 1
.00 | 3 ] , ] o 0
0.06 0.06 0.07 0.08 0.09
rad

A.l



Forecast: 1-131 Infant External Dose

Percentiles for Entire Range (rad):

End of Forecast

(cont'd)

Percentile

0%
5%
25%
50%
75%
95%
100%

Report1

1-131 Infant External Dose

A.2

0.06
0.06
0.06
0.07
0.08
0.08
0.08

Cell: C56



Report1

Forecast: 1-131 Infant Inhaiation Cell: D56

Summary:
Display Range is from 0.00 to 9.00 rad
Entire Range is from 0.12 to 22.55 rad
After 500 Trials, the Std. Error of the Mean is 0.11

Statistics: Display Range Entire Range
Trials 488 500
Mean 2.10 2.35
Median 1.53 (unavailable)
Mode 0.59 (unavailable)
Standard Deviation 1.78 2.47
Variance 3.16 6.11
Skewness 1.52 (unavailable)
Kurtosis 510 (unavailable)
Coeff. of Variability 0.85 1.05
Range Minimum 0.00 0.12
Range Maximum 9.00 22.55
Range Width 9.60 22.42
Mean Std. Error 0.08 0.11
Forecast: I-131 Infant Inhalation
Cell D56 Frequency Chart 488 Trials Shown
.05 . 26
.04 20
2 3
'E .03 13 _g
o =
- . o
2 o 7 3
Q ‘2 i
0.00 2.25 4.50 6.75 9.00
rad ‘

A.3



Report1

Forecast: 1-131 Infant inhalation (cont'd) Cell: D56

Percentiles for Entire Range (rad):

Percentile 1-131 Infant Inhalation

0% 0.12

5% 0.34

25% 0.85

50% 1.54

75% 2.98

95% 6.95
100% 22.55

End of Forecast

A.4



Report1

Forecast: [-131 Infant Soil Ingestion Cell: E56
Summary:
Display Range is from 0.00 to 1.50 rad
Entire Range is from 0.02 to 3.02 rad
After 500 Trials, the Std. Error of the Mean is 0.02
Statistics: Display Range Entire Range
Trials 487 500
Mean 0.34 0.38
Median 0.25 (unavailable)
Mode 0.08 (unavailable)
Standard Deviation 0.28 .40
Variance 0.08 0.16
Skewness 1.62 (unavailable)
Kurtosis 5.66 (unavailable)
Coeff. of Variability 0.84 1.05
Range Minimum 0.00 0.02
Range Maximum 1.50 3.02
Range Width 1.50 3.00
Mean Std. Error 0.01 0.02
Forecast: [-131 Infant Soil Ingestion !
Cell E56 Frequency Chart 487 Trials Shown}
.05 4 . 264 i
.04 h 18 |
2 ml
Z .02 12 2
® ‘ =
2 i ]
2 . .|I s 3
t Ml o e
00 14 | il li — 0
0.00 0.38 0.75 1.13 1.50
rad

A.5



Forecast: 1-131 Infant Soil Ingestion (cont'd)
Percentiles for Entire Range (rad):

Percentile
0%

5%

25%

50%

75%

95%
100%

End of Forecast

Report1

{-131 Infant Soil Ingestion

A.6

0.02
0.06
0.14
0.26
0.48
1.20
3.02

Cell: E56



Report1

Forecast: 1-131 Infant Leafy Vegetable Cell: F56

Summary:
Display Range is from 0.00 to 175.00 rad
Entire Range is from 0.24 to 301.03 rad
After 500 Trials, the Std. Error of the Mean is 1.95

Statistics: Display Range Entire Range
Trials 487 500
Mean 33.96 38.87
Median 23.97 (unavailable)
Mode 7.29 (unavailable)
Standard Deviation 30.96 43.50
Variance 958.56 1892.62
Skewness 1.62 (unavailabte)
Kurtosis 5.64 (unavailable)
Coeff. of Variability 0.91 1.12
Range Minimum 0.00 0.24
Range Maximum 175.00 301.03
Range Width 175.00 300.79
Mean Std. Error 1.40 1.95
Forecast: 1-131 Infant Leafy Vegetable
Cell F56 Frequency Chart 487 Trials Shown
.06 + . 27
.04 20
2 . | )
E .03 | ! 14 g
® ‘ =
¢ I S
& o | | 72
| 3 || ||l " “"LIII m |||| lll L]
i .00 . > J | . . 0 !
i 0.00 43.75 87.50 131.25 175.00 ’
L rad |

A.7



Forecast: 1-131 Infant Leafy Vegetable (cont'd)
Percentiles for Entire Range (rad):

Percentile

Report1

I-131 Infant Leafy Veqetable

0%
5%
25%
50%
75%
95%
100%

End of Forecast

A.8

0.24
4.49
12.60
24.30
48.36
117.55
301.03

Cell: F56



Forecast: 1-131 Infant Other Vegetable & Fruit

Summary:

Display Range is from 0.00 to 80.00 rad
Entire Range is from 0.15 to 228.37 rad

Report1

After 500 Trials, the Std. Error of the Mean is 0.94

Statistics: Display Range
Trials 490
Mean 11.73
Median 6.67
Mode 2.53
Standard Deviation 13.86
Variance 192.12
Skewness 2.23
Kurtosis 8.36
Coeff. of Variability 1.18
Range Minimum 0.00
Range Maximum 80.00
Range Width 80.00
Mean Std. Error 0.83

Entire Range
500

13.81
(unavailable)
(unavailable)

21.10

445.36
(unavailable)
(unavailable)

1.53
0.15
228.37
228.22
0.94

Celi: G56

Forecast: |1.131 Infant Other Vegetable & Fruit

490 Trials Shown

Cell G56 Frequency Chart
.10 +
.08 |
2
= .05 | |
®
=2
E 03 J |
s -

37

. 49

25

Aauanbasy

A.9



Report1

Forecast: 1-131 Infant Other Vegetable & Fruit (cont'd) Cell: G56
Percentiles for Entire Range (rad):

Percentile 1-131 Infant Other Vegetable & Fruit

0% 0.18
5% 0.80
25% 2.76
50% 7.13
75% 16.99
95% 51.88
100% 228.37

End of Forecast

A.10



Report1

Forecast: 1-131 Infant Meat Ingestion Cell: H56
Summary:

Display Range is from 0.00 to 55.00 rad

Entire Range is from 0.23 to 135.58 rad

After 500 Trials, the Std. Error

of the Mean is 0.70

i 0.00 13.75

27.50

41.25

55.00

Statistics: Display Range Entire Range
Trials 489 500
Mean 10.90 12.51
Median 6.86 (unavailable)
Mode 1.93 (unavailabie)
Standard Deviation 11.05 15.67
Variance 122.05 245.70
Skewness 1.56 (unavailable)
Kurtosis 5.10 (unavailable)
Coeff. of Variability 1.01 1.25
Range Minimum 0.00 0.23
Range Maximum 55.00 135.58
Range Width £5.00 135.35
Mean Std. Error 0.50 0.70
Forecast: 1-131 Infant Meat Ingestion
Cell H56 Frequency Chart 489 Trials Shown
.08 4 . 39
.06 | L 29

L2 ; : :p§

E .04 ] 20 _g l

© 3

a o

S .o 0 3 |

& : <
; .

.00 ! ~hada 0 I

rad

A.11



Report1

Forecast: 1-131 Infant Meat Ingestion (cont'd) Cell: H56

Percentiles for Entire Range (rad):

Percentile [-131 Infant Meat Ingestion

0% 0.23

5% 0.91

25% 2.83

50% 7.00

75% 16.77

95% 39.78

11 )% 135.58

End of Forecast

A.12



Forecast: i-131 Infant Egg Ingestion

Summary:

Display Range is from 0.00 to 100.00 rad
Entire Range is from 1.43 to 216.38 rad
After 500 Trials, the Std. Error of the Mean is 1.26

Statistics:
Trials
Mean

Median

Mode

Standard Deviation
Variance
Skewness

Kurtosis

Coeff. of Variability
Range Minimum
Range Maximum
Range Width
Mean Std. Error

Display Range
487

22.59
16.47
6.17
19.11
365.26
1.49
4.83
0.85
0.00
100.00
100.00
0.87

Report1

Entire Ranqge
500

25.92
(unavailable)
(unavailable)

28.20

795.35
(unavailable)
(unavailable)

1.09
1.43
216.38
214.95
1.26

Cell: 156

Probability

Cell 156
.05

.03

.02

Forecast: I-131 Infant Egg Ingestion

Frequency Chart

;
||||| ||||||||,|m"|l|" “| |
r :
50.60 75.00 100.00
rad

17

1

487 Trials Shown
.22 ;

AJuanbaly

a
i
I
I
i
|
|
i
§

A.13
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Forecast: 1-131 Infant Egg Ingestion

Percentiles for Entire Range (rad):

End of Forecast

(cont'd)

Percentile

0%
5%
25%
50%
75%
9%
100%

Report1

1-131 Infant Eqg Ingestion

A.14

1.43
3.79
9.14
17.07
31.52
75.94
216.38

Cell: 156



Forecast: 1-131 Infant Regime 1 Milk Ingestion

Summary:

Display Range is from 0.00 to 3000.00 rad
Entire Range is from 7.86 to 11712.56 rad

Report1

After 500 Trials, the Std. Error of the Mean is 37.59

Statistics: Display Range
Trials 4393
Mean 457.09
Median 272.86
Mode 45.00
Standard Deviation 529.45
Variance 280315.02
Skewness 2.23
Kurtosis 8.58
Coeff. of Variability 1.16
Range Minimum 0.00
Range Maximum 3000.00
Range Width 3000.00
Mean Std. Error 23.85

Entire Range
500

523.85
(unavailable)
(unavailable)
840.61
706632.82
(unavailable)
(unavailable)
1.60

7.86
11712.56
11704.70
37.59

Cell: J56

Forecast: I-131 Infant Regime 1 Milk Ingestion

Cell J56 Frequency Chart 4383 Trials Shown
. 52
39
2
2 26
®
o i
g 13
Q&
Linda ity b PP PP 0
4
0.00 750.00 1500.00 2250.00 3000.00
rad

Asuanbaiy

A.15



Report1

Forecast: 1-131 Infant Regime 1 Milk Ingestion {cont'd)

Percentiles for Entire Range (rad):

Percentile 1-131 Infant Regime 1 Milk Ingestion

0%
5%
25%
50%
75%
95%
100%

End of Forecast

7.86
30.54
112.58
279.46
622.35
1841.59
11712.56

Cell: J56



. Report1

Forecast: 1-131 Infant Total Dose Cell: J58
Summary:
Display Range is from 0.00 to 10000.00 rad
Entire Range is from 17.48 to 11980.43 rad
After 500 Trials, the Std. Error of the Mean is 39.47
Statistics: Display Range Entire Range
Trials 499 500
Mean 595.02 617.79
Median 359.26 (unavailable)
Mode 83.33 (unavailable)
Standard Deviation 721.71 882.65
Variance 520861.90 779073.24
Skewness 3.20 (unavailable)
Kurtosis 18.07 (unavailable)
Coeff. of Variability 1.21 1.43
Range Minimum 0.00 17.48
Range Maximum 10000.00 11980.43
Range Width 10000.00 11962.95
Mean Std. Error 32.31 39.47
t Forecast: 1-131 Infant Total Dose
! Cell J58 Frequency Chart 499 Trials Shown
i ' 80
; |
‘ . 60 :
2 T
= lw 2
| ® 1 [~
P2 | o
. £ 120 A3
£ e d
TR . . | o
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Forecast: 1-131 Infant Total Dose (cont'd) Cell: J58

Percentiles for Entire Range (rad):

Percentile 1-131 Infant Total Dose

0% 17.48

5% 62.79

25% 168.01

50% 359.75

75% 741.90

95% 2011.30
100% 11980.43

End of Forecast

A.18
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Assumptions

Assumption: TF milk_ind d/!
Lognormal distribution with parameters:
Mean 9.2E-03
Standard Dev. 1.0E-02

Selected range is from 8.0E-4 to 9.3E-2
Mean value in simulation was 9.2E-3

TF milk_ind d/!

]

4.4E-4 2.2E-2 4.4E-2 6.6E-2

Assumption: Milk Ingestion Rate (infant) I/d

Triangular distribution with parameters;

Minimum 0.5
Likeliest 0.8
Maximum 2.0

Selected range is from 0.5 to 2.0
Mean value in simulation was 1.1

A.19

8.8E-2

Cell: A10

Cell: A1
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Assumption: Milk Ingestion Rate (infant) I/d {cont'd) Cell: A11

Milk Ingestion Rate (infant) I/d

Assumption: DFing (infant) rad/Ci Cell: A12
Lognormal distribution with parameters:
Mean 1.40E+07
Standard Dev. 1.30E+07

Selected range is from 1.60E+6 to 1.20E+8
Mean value in simulation was 1.39E+7

DFing (infant) rad/Ci

—
|
I-
9.63E+5 2.80E+7 5.51E+7 B8.22E+7 1.09€+8

A.20
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Assumption: TFbeef d/kg Cell: A16
Uniform distribution with parameters:
Minimum 0.00
Maximum 0.05

Selected range is from 0.00 to 0.05
Mean value in simulation was 0.03

TFbeef d/kg

0.00 0.01 0.03 0.04 0.05

Assumption: Bale mass kg Cell: A18
Uniform distribution with parameters:
Minimum 25
Maximum 35

Selected range is from 25 to 35
Mean value in simulation was 30

A.21
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Assumption: Bale mass kg (cont'd)

Bale mass kg

Assumption: Rv_cow kg/d

Triangular distribution with parameters:

Minimum 7
Likeliest 9
Maximum 10
Selected range is from 7 to 10
Mean value in simulation was 9
Rv_cow kg/d

A.22

Cell: A18

Cell: A19
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Assumption: TFegg d/kg Cell: A21
Uniform distribution with parameters:
Minimum 3.50
Maximum 6.00

Selected range is from 3.50 to 6.00
Mean value in simulation was 4.75

TFegg d/kg

3.50 4.13 4.75 5.38 6.00

Assumption: DFext rad/mo per Ci/m2 Cell: A26
Uniform distribution with parameters:
Minimum 2,520.00
Maximum 3,600.00

Selected range is from 2,520.00 to 3,600.00
Mean value in simulation was 3,059.99

A.23
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Assumption: DFext rad/mo per Ci/m2 (cont'd) Cell: A26

DFext rad/mo per Ci/m2

2,520.00 2,790.00 3,060.00 3,330.00 3,600.00

Assumption: DFinh rad/Ci (infant) Cell: A27
Lognormal distribution with parameters:
Mean 11,000,000.00
Standard Dev. 11,000,000.00

Selected range is from 1,265,941.36 to 94,223,465.63
Mean value in simulation was 10,936,630.74

DFinh rad/Ci (infant)

|
639,964.77  24,114,087.06 47,588,209.35 71,062,331.64 94,536,453.93

A.24
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Assumption: IR_soil kg/d
Uniform distribution with parameters:
Minimum 0.00
Maximum 0.00

Selected range is from 0.00 to 0.00
Mean value in simulation was 0.00

IR_soil kg/d

0.00 0.00 0.00 0.00 0.00

Assumption: BR (infant) m3/s

Triangular distribution with parameters:

Minimum 0.00
Likeliest 0.00
Maximum 0.00

Selected range is from 0.00 to 0.00
Mean value in simulation was 0.00

A.25

Ceil: A28
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Assumption: BR (infant) m3/s (cont'd)

BR (infant) m3/s

0.00 0.00 0.00 0.00 0.00

Assumption: DFimm rad/sec per Ci/m3

Uniform distribution with parameters:
Minimum 0.07
Maximum 0.42

Selected range is from 0.07 to 0.42
Mean value in simulation was 0.24

DFimm rad/sec per Ci/m3

0.07 0.16 0.2 0.33 0.42

A.26

Ceil: A29
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Assumption: ftrans (none) Cell: A33

Exponential distribution with parameters:
Rate 23.00

Selected range is from 0.01 to 0.20
Mean value in simulation was 0.05

ftrans (none)

0.00 0.05 0.10 0.15 0.20
Assumption: Rp_If (infant) kg/d Cell: A30
Trianguiar distribution with parameiers:
Minirmum 0.0E+00
Likeliest 2.3E-00
Maximum 1.0E-02

Selected range is from 0.0E+0 to 1.0E-2
Mean value in simulation was 4.1E-3

A.27
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Assumption: Rp_If (infant) kg/d (cont'd)

Rp_If (infant) kg/d

0.0e+0 2.5E-3 5.0e-3 7.5-3 1.0€-2

Assumption: Rp_ov (infant) kg/d

Triangular distribution with parameters:

Minimum 0.00
Likeliest 0.03
Maximum 0.10

Selected range is from 0.00 to 0.10
hMean value in simulation was 0.04

Rp_ov (infant) kg/d

0.00 0.03 0.05 0.08

A.28

i

Cell: A30

Cell: A31



Report1

Assumption: Rp_beef (infant) kg/d Cell: A34
Triangular distribution with parameters:
Minimum 0.00
Likeliest 0.02
Maximum 0.04

Selected range is from 0.00 to 0.04
Mean value in simulation was 0.02

Rp_beef (infant) kg/d

0.00 0.01 0.02 0.03 0.04
Assumption: Rp_egqg (infant) kg/d Cell: A35
Triangular distribution with parameters:
Minimum 0.00
Likeliest 0.01
Maximum 0.02

Selected range is from 0.00 to 0.02
Mean value in simuilation was 0.01

A.29
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Assumption: Rp_egg (infant) kg/d (cont'd)

Rp_egg (infant) kg/d

0.00 0.01 0.01 0.02 0.02

Assumption: Rv_chicken kg/d
Uniform distribution with parameters:
Minimum 0.02
Maximum 0.06

Selected range is from 0.02 to 0.06
Mean value in simulation was 0.04

Rv_chicken kg/d

0.02 0.03 0.04 0.05 0.06

A.30

Cell: A35

Cell: A36
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Assumption: FS chicken Ceil: A37
Uniform distribution with parameters:
Minimum 0.00
Maximum 0.01

Selected range is from 0.00 to 0.00
Mean value in simulation was 0.00

FS chicken

0.00 0.00 0.00 0.00 0.01
Assumption: Lambda weather 1/d Cell: A24
Triangular distribution with parameters:
Minimum 0.03
Likeliest 0.05
Maximum 0.09

Selected range is from 0.03 to 0.09
Mean value in simulation was 0.06

A.31
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Assumption: Lambda weather 1/d (cont'd) Cell: A24

Lambda weather 1/d

0.03 0.05 0.06 0.07 0.09

End of Assumptions

p=2
.
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APPENDIX B

REPORT OF STOCHASTIC SIMULATION OF INDIVIDUAL INFANT DOSE FROM
IODINE-131 RELEASES IN 1945, DOSE FACTOR AND FEED-TO-MILK
TRANSFER FACTOR HELD CONSTANT
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Crystal Ball Report

Simulation started on 12/3/92 at 10:58:05
Simulation stopped on 12/3/92 at 11:04:18

Foresnsi: 1-131 Infant External Dose

Summary:

Display Range is from 0.06 to 0.09 rad
Entire Range is from 0.06 to 0.08 rad
After 500 Trials, the Std. Error of the Mean is 0.00

Statistics: Display Range
Trials 500
Mean 0.07
Median 0.07
Mode 0.06
Standard Deviation 0.01
Variance 0.00
Skewness -0.01
Kurtosis 1.83
Coeff. of Variability 0.10
Range Minimum 0.06
Range Maximum 0.09
Range Width 0.03
Mean Std. Error 0.00

Cell: C56

Entire Range
500

0.07
0.07
0.06
0.01
0.00
-0.01
1.83
0.10
0.06
0.08
0.03
0.00

[ Forecast: 1-131 Infant External Dose

Cell C56 Frequency Chart 500 Trials Shown!
.03 4 - 14 j
i i

1 i !
: | i
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L3 .01y A"
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| 1 ‘.
.00 0 !
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Forecast: |-131 Infant External Dose (cont'd)

Percentiles for Entire Range (rad):

Percentile

0%
5%
25%
50%
75%
95%
100%

End of Forecast

Report2

|-131 Infant External Dose

B.2

0.06
0.06
0.06
0.07
0.08
0.08
0.08

Cell: C56
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Forecast: 1-131 Infant Inhalation

Summary:

Display Range is from 0.00 to 9.00 rad
Entire Range is from 0.10 to 22.92 rad
After 500 Trials, the Std. Error of the Mean is 0.11

Statistics:
Trials
Mean

Median

Mode

Standard Deviation
Variance

Skewness
Kurtosis

Coeff, of Variability
Range Minimum
Range Maximum

Range Width

Mean Std. Error

Display Range Entire Range
489 500
2.1 2.36
1.51 (unavailable)
0.77 (unavailable)
1.80 2.54
3.25 6.47
1.51 (unavailable)
4.91 (unavailable)
0.85 1.08
0.00 0.10
9.00 22.92
9.00 22.82
0.08 0.11

Ceil: D56

Prabability

Cell D56
.05

Forecast: 1-131 Infant Inhalation

Frequency Chart

2.25 4.50 6.75 9.00
rad

489 Trials Shown
.23

Ajuanbaiy

U
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Forecast: 1-131 Infant Inhalation (cont'd) Cell: D56

Percentiles for Entire Range (rad):

Percentile I-131 Infant Inhalation

0% 0.10

5% 0.36

25% 0.83

50% 1.57

75% 2.89

95% 6.87
100% 22.92

End of Forecast

B.4



Forecast:

Summary:
Display Range is from 0.00 to 0.80 rad

Entire Range is from 0.08 to 0.78 rad

After 500 Trials, the Std. Error of the Mean is 0.01

Statistics:

Trials

Mean

Median

Mode

Standard Deviation
Variance
Skewness

Kurtosis

Coeff. of Variability
Range Minimum
Range Maximum
Range Width
Mean Std. Error

Report2

1-131 Infant Soil Ingestion

Display Range
500

0.43
0.43
0.46
0.20
0.04
0.00
1.79
0.47
0.00
0.80
0.80
0.01

Cell:

Entire Range
500

0.43
0.43
0.46
0.20
0.04
0.00
1.79
0.47
0.08
0.78
0.70
0.01

|
|
|
|

Forecast: |1-131 Infant Soil ingestion

i Cell E56 Frequency Chart 500 Trials Shown
.02 4 9
.01 ? I l L1 l 1 I ln I I [0 I - 7
- j ; o
= o1 .JL s 2
® ! =
| ¢ | (94
ORI L
~ o IR IIIIIIIHIII ﬂ HllllllIHIN L
.00 | -
> °
0.00 0.20 0.40 0.80 f
rad 1
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Forecast: 1-131 Infant Soil Ingestion

Percentiles for Entire Range (rad):

End of Furecast

{cont'd)

Percentile

0%
5%
25%
50%
75%
95%
100%

Report2

1-131 Infant Soil Ingestion

B.6

0.08
0.11
0.25
0.43
0.60
0.74
0.78

Celi: E56
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Forecast: 1-131 Infant Leafy Vegetable

Summary:
Display Range is from 0.0
Entire Range is from 2.62

0 to 10C.00 rad
to 98.29 rad

After 500 Trials, the Std. Error of the Mean is 0.96

Statistics:
Trials
Mean
Median
Mode
Standard Deviation
Variance
Skewness
Kurtcsis
Coeff. of Variability
Range Minimum
Range Maximum
Range Width
Mean Std. Error

Display Range
500

40.74
37.42
32.83
21.57
465.39
0.49
2.52
0.53
0.00
100.00
100.00
0.96

Cell: F56

Entire Range
500

40.74
37.42
32.83
21.57
465.39
0.48
2.52
0.53
2.62
98.29
85.66
0.96

Forecast: |-131 Infant Leafy Vegetable

Frequency Chart

500 Trials Shown

| Cell F§6
] -034‘
! |
t
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2
L3 .02
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Forecast: 1-131 infant Leafy Vegetable (cont'd)

Percentiles for Entire Range (rad):

End of Forecast

Percentile

0%
5%
25%
50%
75%
95%
100%

Report2

{-131 Infant Leafy Vegetable

B.8

2.62

9.96
23.48
37.46
56.09
80.64
98.29

Cell: F56
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Forecast: 1-131 Infant Other Vegetable & Fruit Cell: G56

Summary:

Display Range is from 0.00 to 60.00 rad
Entire Range is from 0.28 to 93.45 rad

After 500 Trials, the Std. Error of the Mean is 0.68

rad

Statistics: Display Range Entire Range
Trials 490 500
Mean 13.61 14.97
Median 10.13 (unavailable)
Mode 3.10 (unavailable)
Standard Deviation 12.03 15.30
Variance 144.82 234.20
Skewness 1.53 (unavailable)
Kurtosis 5.16 (unavailable)
Coeff. of Variability 0.88 1.02
Range Minimum 0.00 0.28
Range Maximum 60.00 93.45
Range Width 60.00 93.17
Mean Std. Error 0.54 0.68
Forecast: 1-131 Infant Other Vegetable & Fruit i
Cell G56 Frequency Chart 490 Trials Shown
.05 - . 26
.04 34 20
2 T
T .03 13 2
© ] s
o] 3]
E 01 ”I , . 7 3
a - S
e e e
.00 > il — 0 |
0.00 15.00 30.00 45.00 60.00 !
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Forecast: 1-131 Infant Other Vegetable & Fruit (cont'd)

Percentiles for Entire Range (rad):

End of Forecast

Percentile 1-131 Infant Other Vegetable & Fruit

0%
5%
25%
50%
75%
95%
100%

B.10

0.28
1.80
4.97
10.34
19.28
4438
93.45

Cell: G56



Forecast: 1-131 Infant Meat Ingestion

Summary:

Report2

Display Range is from 0.00 to 40.00 rad
Entire Range is from 0.24 to 46.32 rad

After 500 Trials, the Std. Error

of the Mean is 0.44

Cell: H56

Statistics: Display Range Entire Range
Trials 494 500
Mean 13.26 13.62
Median 11.37 (unavailable)
Mode 2.60 (unavailable)
Standard Deviation 9.32 9.82
Variance 86.84 96.46
Skewness 0.72 (unavailable)
Kurtosis 2.70 (unavailable)
Coeff. of Variability 0.70 0.72
Range Minimum 0.00 0.24
Range Maximum 40.00 46.32
Range Width 40.00 46.08
Mean Std. Error 0.42 0.44
Forecast: 1-131 Infant Meat Ingestion
Cell H56 Frequency Chart 494 Trials Shown
.04 — . 18
.03 14
2 i
E .02 | L9 g
® 1 [
-] [ [l
E .01 l | l 1 I 1 1 : 5 3
& <
. [l "nh |.1|u|||||||||.||.| I.. i w1
20.00 30.00 43.00
rad
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Forecast: 1-131 Infant Meat Ingestion (cont'd) Cell: H56
Percentiles for Entire Range (rad):

Percentile 1-131 Infant Meat Ingestion

0% 0.24
5% 1.47
25% 5.70
50% 11.46
75% 19.75
95% 32.81
100% 46.32

End of Forecast

8.12
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Forecast: |-131 Infant Egg Ingestion Cell: 156
Summary:
Display Range is from 5.00 to 65.00 rad
Entire Range is from 6.87 to 77.03 rad
After 500 Trials, the Std. Error of the Mean is 0.60
Statistics: Display Range Entire Range
Trials 493 500
Mean 26.77 27.42
Median 24.00 (unavailable)
Mode 22.70 (unavailable)
Standard Deviation 12.24 13.33
Variance 149.82 177.76
Skewness 0.79 (unavailable)
Kurtosis 2.99 (unavailable)
Coeff. of Variability 0.46 0.49
Range Minimum 5.00 6.87
Range Maximum 65.00 77.03
Range Width 60.00 70.15
Mean Std. Error 0.55 0.60
Forecast: I-131 Infant Eqg Ingestion
Cell 156 Frequency Chart 493 Trials Shown
.03 4 .17 ,
.03 | 13 :
2 : o
|5 .02 hL s 3
| ® c |
| L (g} v‘
j E 01 ﬂm 4 5 f
L L
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1 5.00 20.00 35.00 50.00 65.00 E
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Forecast: 1-131 Infant Egg Ingestion (cont'd)
Percentiles for Entire Range (rad):

Percentile
0%

5%

25%

50%

75%

95%
100%

End of Forecast

Report2

1-131 Infant Eqg Ingestion

o
.

[

'

6.87
11.32
17.28
24.41
34.58
54.23
77.03

Cell: 156
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Forecast: 1-131 Infant Regime 1 Milk Ingestion

Summary:

Display Range is from 200.00 to 1000.00 rad
Entire Range is from 233.77 to 1001.78 rad
After 500 Trials, the Std. Error of the Mean is 7.48

Statistics:
Trials
Mean
Median
Mode
Standard Deviation
Variance
Skewness
Kurtosis
Coeff. of Variability
Range Minimum
Rar ye Maximum
Range Width
Mean Std. Error

Display Range
499

565.07
546.67
572.00
166.29
27653.99
0.42
2.46
0.29
200.00
1000.00
800.00
7.44

Cell: J56

Entire Range

500

565.95
(unavailable)
(unavailable)
167.27
27979.99
(unavailable)
(unavailable)
0.30

233.77
1001.78
768.01

7.48

Forecast: |1-131 Infant Regime 1 Milk Ingestion

Frequency Chart

t

499 Trials Showni
.14 :

i

L1 !

Cell J56
.03 4
.02
: ;:" '
S .0
2 :
-
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.00 | I l‘

>
i 200.00

400.00 600.00

rad

800.00

Ajuanbaiy
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Forecast: 1-131 Infant Regime 1 Milk Ingestion (cont'd) Cell: J56
Percentiles for Entire Range (rad):

Percentile [-131 Infant Regime 1 Milk ingestion

0% 233.77
5% 324.65
25% 43217
50% 549.17
75% 689.45
95% 872.50
100% 1001.78

End of Forecast

Bn16
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Forecast: 1-131 Infant Total Dose Cell: J58

Summary:
Display Range is from 0.00 to 1500.00 rad

Entire Range is from 339.23 to 1128.29 rad
After 500 Trials, the Std. Error of the Mean is 7.63

Statistics: Display Range Entire Range
Trials 500 500
Mean 665.56 665.56
Median 652.14 652.14
Mode 507.50 507.50
Standard Deviation 170.55 170.55
Variance 29086.82 29086.82
Skewness 0.37 0.37
Kurtosis 2.49 2.49
Coeff. of Variability 0.26 0.26
Range Minimum 0.00 339.23
Range Maximum 1500.00 1128.29
Range Width 1500.00 789.06
Mean Std. Error 7.63 7.63

1

Forecast: 1-131 Infant Total Dose i

Cell J58 Frequency Chart 500 Trials Shown
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2 | o

| 5 o2 L1232

P8 ; ’ S

-] i H| | o

N I s B

ot I I } <

| i ! |

f .00 ! |l" 1111 Ilmlll.uln L0 |

; > ' ‘ 4 |

i 0.00 375.00 750.00 1125.00 1500.00 |

! rad i

B.17



Report2

Forecast: 1-131 Infant Total Dose (cont'd) Cell: J58

Percentiles for Entire Range (rad):

Percentile 1-131 Infant Total Dose

0% 339.23

5% 416.38

25% 534.39

50% 651.35

75% 783.73

95% 973.11
100% 1128.29

End of Forecast

B.18



Report2

Assumptions

Assumption: TF milk_ind d/I
Lognormal distribution with parameters:
Mean 9.2E-03
Standard Dev. 1.0E-02

Selected range is from 8.0E-4 to 9.3E-2
** Excluded Assumption ** value used was 9.2E-3

TF milk_ind d/I

4.4E-4 2.2E-2 4.4E-2 6.6E-2

Assumption: Milk Ingestion Rate (infant) I/d

Triangular distribution with parameters:

Minimum 0.5
Likeliest 0.8
Maximum 2.0

Selected range is from 0.5t0 2.0
Mean value in simulation was 1.1

B.19

8.8€-2

Cell: A10

Cell: A11
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Assumption: Milk Ingestion Rate (infant) I/d (cont'd)

Milk Ingestion Rate (infant) I/d

Assumption: DFing (infant) rad/Ci
Lognormal distribution with parameters:
Mean 1.40E+07
Standard Dev. 1.30E+07

Selected range is from 1.60E+6 to 1.20E+8
* Excluded Assumption ** value used was 1.50E+7

DFing (infant) rad/Ci

]

9.63E+5 2.80E+7 5.51E+7 8.22E+7 1.09€+8

Cell: A11

Cell: A12



ol

Assumption: TFbeef d/kg

Uniform distribution with parameters:
Minimum 0.00
Maximum 0.05

Selected range is from 0.00 to 0.05
Mean value in simulation was 0.03

Report2

TFbeef d/kg

Assumption: Bale mass kg

Uniform distribution with parameters:
Minimum 25
Maximum 35

Selected range is from 25 to 35
Mean value in simulation was 30

0.01 0.03

B.21

Cell: A16

Cell: A18
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Assumption: Bale mass kg (cont'd)

Bale mass kg

Assumption: Rv_cow kg/d

Triangular distribution with parameters:

Minimum 7
Likeliest 9
Maximum 10

Selected range is from 7 to 10
Mean value in simulation was 9

Rv_cow kg/d

8.22

Cell: A18

Cell: A19
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Report2

Assumption: TFegg d/kg
Uniform distribution with parameters:
Minimum 3.50
Maximum 6.00

Selected range is from 3.50 to 6.00
Mean value in simulation was 4.75

TFegg d/kg

3.50 46.13 4.75 5.38 6.00

Assumption: DFext rad/mo per Ci/m2
Uniform distribution with parameters:
Minimum 2,520.00
Maximum 3,600.00

Selected range is from 2,520.00 to 3,600.00
Mean value in simulation was 3,060.01

B.23

Cell: A21

Cell: A26
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Assumption: DFext rad/mo per Ci/m2 (cont'd) Cell: A26

DFext rad/mo per Ci/m2

2,520.00 2,790.00 3,060.00 3,330.00 3,600.00

Assumptinon: DFinh rad/Ci (infant) Cell: A27
Lognormal distribution with parameters:
Mean 11,000,000.00
Standard Dev. 11,000,000.00

Selectec range is from 1,265,941.36 to 94,223,465.63
Mean value in simulation was 10,996,124.32

DFinh rad/Ci (infant)

I — | {
639,964.77  24,114,087.06 47,588,209.35 71,062,331.64 94,536,453.93

B.24
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Assumption: IR_soil kg/d
Uniform distribution with parameters:
Minimum 0.00
Maximum 0.00

Selected range is from 0.00 to 0.00
Mean value in simulation was 0.00

IR_soil kg/d

0.00 0.00 0.00 0.00 0.00

Assumption: BR (infant) m3/s

Triangular distribution with parameters:

Minimum 0.00
Likeliest 0.00
Maximum 0.00

Selected range is from 0.00 to 0.00
Mean value in simulation was 0.00

B.25

Cell: A28

Cell: A29
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Assumption: BR (infant) m3/s (cont'd)

BR (infant) m3/s

0.00 0.00 0.00 0.00 0.00

Assumption: DFimm rad/sec per Ci/m3

Uniform distribution with parameters:

0.07
0.42

Selected range is from 0.07 to 0.42
Mean value in simulation was 0.25

DFimm rad/sec per Ci/m3

0.07 0.16 0.24 0.33 0.42

B.26

Celi: A29

Cell: A32
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Assumption: ftrans (none)

Exponential distribution with parameters:
Rate 23.00

Selected range is from 0.01 to 0.20
Mean value in simulation was 0.05

ftrans (none)

Assumption: Rp_If (infant) kg/d

Triangular distribution with parameters:

Minimum 0.0E+00
Likeliest 2.3E-03
Maximum 1.0E-02

Selected range is from 0.0E+0 to 1.0E-2
Mean value in simulation was 4.1E-3

B.27

Cell: A33

Cell: A30
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Assumption: Rp_If (infant) kg/d (cont'd)

Rp_If (infant) kag/d

0.0E+0 2.5€-3 5.0E-3 7.56-3 1.0E-2

Assumption: Rp_ov (infant) kg/d

Triangular distribution with parameters:

Minimum 0.00
Likeliest 0.03
Maximum 0.10

Selected range is from 0.00 to 0.10
Mean value in simulation was 0.04

Rp_ov (infant) kg/d

0.00 0.03 0.05 0.08 ¢.10

B.28

Cell: A30

Cell:
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Assumption: Rp_beef (infant) kg/d Cell: A34
Triangular distribution with parameters:
Minimum 0.00
Likeliest 0.02
Maximum 0.04

Selected range is from 0.00 to 0.04
Mean value in simulation was 0.02

Rp_beef (infant) kg/d

0.00 0.01 0.02 0.03 0.04
Assumption: Rp_egg (infant) kg/d Cell: A35
Triangular distribution with parameters:
Minimum 0.00
Likeliest 0.01
Maximum 0.02

Selected range is from 0.00 to 0.02
Mean value in simulation was 0.01

B.29
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Assumption: Rp_egg (infant) kg/d (cont'd)

Rp_egg (infant) kg/d

0.00 0.01 0.01 0.02 0.02

Assumption: Rv_chicken kg/d
Uniform distribution with parameters:
Minimum 0.02
Maximum 0.06

Selected range is from 0.02 to 0.06
Mean value in simulation was 0.04

Rv_chicken kg/d

0.02 0.03 0.04 0.05 0.06

B.30
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Assumption: FS chicken Cell: A37
Uniform distribution with parameters:
Minimum 0.00
Maximum 0.01

Selected range is from 0.00 to 0.00
Mean value in simulation was 0.00

FS chicken

SR S

0.00 0.00 0.00 0.00 0.01
Assumption: Lambda weather 1/d Cell: A24
Triangular distribution with parameters:
Minimum 0.03
Likeliest 0.05
Maximum 0.09

Selected range is from 0.03 to 0.09
Mean value in simulation was 0.06
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Assumption: Lambda weather 1/d (cont'd)

End of Assumptions

Lambda weather 1/d

0.03 0.05 0.06 0.07 0.09

B.32

Cell: A24
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REPORT OF PILOT CODE ANALYSIS OF INFANT DOSE FROM IODINE-131
RELEASES IN 1945



REPORT OF PILOT CODE ANALYSIS OF INFANT DOSE FROM IODINE-131 RELEASES IN 1945

The following pages were prepared with the PILOT code. The PILOT output
was manipulated into a readable form using commercial software called SAS®,
Data are provided that define the distribution of calculated doses for 1945
for infants drinking milk from backyard cows fed on Feeding Regime 1. Data
are provided for three locations and their surroundings: Baker City, Oregon,
Eltopia, Washington, and Spokane, Washington. The node representing Baker
City is node 152. That representing Eltopia is node 962. The node
representing Spokane is node 1507.

Several statistics are provided for each node. Doses are presented for
each month of the year 1945. The months are labeled MON. Results of the
stochastic analyses are provided in terms of the minimum (MIN), fifth
percentile (P5), twenty-fifth percentile (Ql), median (MEDIAN), seventy-fifth
percentile (Q3), ninety-fifth percentile (P95), and maximum (MAX) value
calculated in the 100 realizations. The totals at the bottom of each column
are the actual calculated totals for the year, they may not be the sum of the
individual monthly values.

C.1



The SAS System

NODE=152 (BAKER)

MON
1 e
2 ]
3 ]
4 "]
5 0
6 0
7 9
8 0
9 0
10 *]
11 *]
12 0
0
NODE=962
MON

Il =
NPOWBNOW h W
W COOHHHHOOOO®

NODE=1507 (SPOKANE)

MON
1 0
2 9
3 9
4 9
5 e
6 2
7 (]
8 ]
9 -]
19 0
11 Q
12 0

0.

A "NORMAL" run

MIN PS
. 000000 0.000000
. 000000 0.000000
. 0000060 0.000000
. 000000 0.000001
.000415 0.001065
.000105 9.0012389
. 200066 0.000630
.010034 8.051747
.00€E474 0.030265
.600924 0.004233
.000158 2.000363
. 2000815 0.000041
.019829 9.10982
(ELTOPIA)
MIN P5
. 00025 9.00066
. 09076 9.00123
.00011 @.00023
.01160@ 0.82129
.66268 2.83904
. 42856 4,993%4
.39642 5.40883
.13199 4.28806
.58024 4.14202
.76148 2.21512
.10179 9.19165
.06135 0.11344
.17085 26.6412
MIN PS
.2000s 0.00010
. 00001 9.00002
. 00002 ©.00003
.00143 0.00229
.09387 0.08711
.11790 9.35003
.13862 0.40221
.16430 9.38635
.32822 8.57@17
.03355 0.12876
.21657 8.02664
.00157 0.00497
91460 1.81351

Q

0.00000
0.00000
©.00000
9.00000
0.00293
0.00422
9.00193
9.16672
0.07283
0.01131
9.00082
0.00007

0.30480

Q

.0027
.0033
0007
.0414
.9546
.4992
.9394
.1435
.0075
. 2485
. 4995
.2211

[T ol
OO HFPOWLWLWUVOOO®

65.6622

Q

.00039
00005
.e0a11
.00503
.01278
.6482¢8
.94879
.00148
.68921
.27846
.05623
00709

wn OO0

.21221

18:26 Tuesday, Oecember 15, 1992

MEDIAN

. oonne
.00000
. 00000
. 00000
.00723
.01245
.00398
.35816
.14054
.02333
.00167
0.09016

DOODOOOSCOOOM®

0.61920

MEDIAN

9.0065
9.0064
0.0014
2.0973
10.9e97
23.9668
22.0926
15.9948
21.1815
21.4291
0.8364
0.3100

125.065

MEDIAN

.00083
. 00003
.00026
.00751
.02150
.35890
.88331
.93215
L13233
43391
.99233
.01162

COOWHPHKHOISDIOD

9.39057

QG

. 00000
. 00000
. 00001
. 80001
.020c2
.03387
.01518
.63827
.29034
.05362
.00380
00035

.05397

OO DOORDOOEOD

[oy

Q3

9.0156
¢.0101
0.0027
©.3688
20.3673
49,6741
46,6855
28,5753
39.4004
48,6494
1.6519
0.4658

211.171

@

.00164
. 00018
. 00049
.01089
.03694
.71564
. 46745
.28957
.05218
. 96867
.16835
.01885

OO VNTULLWNOOSOS®

[
o

.5175

0

0.

]
0
"]
e
0
3
e
0
@
0

4

0
e
@

2
62
24l
142
82
115
133
3
e

$92

P9s

.€%000
200
. 00007
. 000082
.08546
.22328
.06669
.06945
.73767
.20618
.01033
.00076

.68724

P95

.036
.028
. 007
.27e
.184
.361
. 745
.250
.429
.759
.681
.820

.663

Pas

T s
csontbLlEocosvcos

47

. 0050
. 0004
.0024
.0210
.1282
.7584
.4256
.6875
.1120
.4980
.5441
.0514

.5966

MaX

0.00000
0.00000
0.00014
0.00007
9.24551
0.85636
0.75894
6.1657@
1.24954
0.49425
2.02501
0.00215

8.69579

MAX

0.083
0.072
0.018
10.613
222.995
318.204
230.019
155.635
398.093
302.636
8.046
1.142

1545.60

MAX

2.0118
0.0008
0.0072
0.0485
9.3943
26.1243
32.4319
27.8972
33.9839
7.8488
1.3082
9.1335

122.495

1
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The SAS System

NODE=152 (BAKER)

MON MIN

0.000000
2.000000
2.000000
0.000000
0.000721
0.000456
2.000276
0.016289
9.015802
0.082597
0.000292
0.000027

[
QWO NN AWK

b g
N

0.039188

PS

0.000000
0.000000
0.000000
©.000001
9.001481
9.001802
9.000525
0.085658
9.036054
@.005224
2.000450
0.000045

9.19461

NODE=962 (ELTOPIA)

MON MIN

0.00045
0.00085
9.00011
9.720935
1.66308
4.63007
3.71358
2.91512
3.75921
1.29470
9.19096
9.11928

Wos NN P LN

120 )

N

24,3464

PS

.00073
.20159
. 20029
.02329
.02322
.07420
. 84408
.55923
.68392
.28349
.29325
.15022

PONUMTUTNNNWOOO®

42.5028

NODE=1507 (SPOKANE)

MON MIN

.00003
.00002
. 00002
.00249
00680
.25542
.29165
.27899
.59902
.11925
.030%0
.00288

peg
POWVWRNOU A WN B
PCOOOOCOCODOOO

1.74933

PS

. 20009
. 20003
. 00004
.20313
.00837
47541
.53678
.64700
.94104
.18693
.23603
. 00566

w DO OODOOOOE®

.52523

OO

Ql

.200n0
. 20000
. 00000
. 00299

.00202
.19606
.08168
.01314
. 00097
. 00010

.33873

> OO0

Q1
.0025
.0033
. 0006

.3831

13.8641
14,4921
10.5278
11.2162

8.8619
0.5139
9.2216

70.8212

(22} SO HHPOOIODOO®

Q1

. 00044
.0000Ss
.00011
00453
.01189
.87783
.11530
. 14060
.87977
.32664
.06855
.09788

.20618

TRANSFER FACTORS set to central value

00430

18:10 Tuesday, December 1S5, 1992 1

MEDIAN

. 00000
.00000
00009
.00000
.00873
.01279
00458
.38667
.14575
.02129
.0018S
.00016

[\ OO0 ®

.66078

MEDIAN

0.0060
8.0056
0.0013
0.0886
11.9468
25.5849
24,8133
15.8329
19.8668
20.4886
0.8637
0.2802

128.546

MEDIAN

. 20073
. 00009
.20025
.00652
.02058
L4815
.92392
.86122
.73614
.45918
.09734
.01116

(-] CSOONFHPHPHPOEDOO®

.65503

GG@OQ

as.
27.

35.
39.

202.

m DO DPWNNOIODOSD®

cC.

(] OO

Q

. 00000
. 00000
. 00001
. 00001
01739
.03470
.01216
.57103
.23122
.23824
.00300
.00025

.92734

Q3

.0125
. 2085
.0025
3442
.6478

.4566
4938
6324
4495
.2691
35086

503

Q3

.00164
.00014
. 00050
. 009@5
.93199
.29127
.98123
.13343
.67214
71093
.13580
.01554

.6939

3

Pas

. 20000
. 00000
. 00005
.p000e1
.05220
.15884
05457
.53319
.42731
.14633
.00726
.00053

OO0 HOOOLOOSO®

[

.97692

P95

.035
.019
.005
.999
.928

wn
NP

106.434

77.992

49,305

84,147
88.546
2.350
9.453

465.628

SOHFHPWUNNOTOODOOO®

32

P95

.00287
.00026
.001.24
01741
.97323
.90377
.67500
.02326
.28041
.58494
.31287
.03193

.6163

w DO OONOSOOOEO®®

~POOS

133,

143

127.

74,
123.
139,

639.

. 00000
. 00000
.@0011
. 00003
.1e3e6l
. 25928
.13703
.95884
. 71246
49335
.01200
. 00104

. 88051

.099
.113
.821
.556
473
.334
571
756
450
758
.495
.583

343

MAX

By s
PONOHFNVOEOOD®

54,

.0048
. 0006
.0049
.0418
.2615
6467
.5634
.0839
.3139
.4336
.6560
L0774

09926



The SAS System
NODE=152 (BAKER)

MON MIN P5
1 .0000000 ©.000000
2 .00000002 0.000000
3 . 0000000 0.000000
4 0000001 2.9000000
S .0001204 0.000269
6 .0000746 9.000321
7 .0000446 0.000099
8 , 0064049 0.019965
9 0017189 0.011744
10 .0006168 0.002074
11 .0001052 ©.000196
12 .0000126 0.000019
.011216 0.044296
NODE=S62 (ELTOPIA)
MON MIN PS
b 9.00018 0.00030
2 9.00039 0.00065
3 2.00005 2.00008
4 0.00848 9.01126
S 9.22033 0.47089
6 0.51502 1.01788
7 1.09129 1.83168
8 9.94619 1.37053
9 9.77549 1.02776
i9 0.54491 1.41640
11 0.09242 0.17892
12 0.02967 9.07549
5.87989 7.20476
NODE=15@7 (SPOKANE?
MON MIN ]
1 0.000015 0.00004
2 0.000006 0.00001
3 @.000005 0.00001
4 0.000647 2.00103
5 8.001584 0.00286
5 9.053574 0.08683
7 2.052524 0.09236
8 ©.080050 @.11859
9 0.095165 0.26@35
10 0.017527 8.08162
11 0.012018 0.01846
i ©.081157 0.00221
9.31609 ©.81530

Q1

. 000000
. 000000
. 000000
000001
.000675
.001120
.000380
058190
.024312
.005491
.009529
000051

o 0OV NOOS®

.10237

Q

00168
.00158
.00020
.Q2611
.17977
.68195
.86555
.8899%
.84041
.885@3
.38294
.17965

CONNNIENMHOOOS®

19.8473

Q1

.00017
.00002
.00004
.00232
.00508
.20596
.21966
23794
.65239
.16255
.04925
.00488

POV

1.64030

DOSE FACTORS set to central value

18:41 Tuesday, December 15, 1992 1

MEDIAN

. 00000
. 00000
. 00000
. 00000
.00155
. 00244
. 00091
. 12446
.04757
.01295
.ee121
.0e011

[ DOPOOOODOIOOOO®

.19956

MEDIAN

9.00377
.00268
.00053
.05959
.99178
.32085
.14542
.60715
.32369
23443
.81357
. 24557

SONPNOLPHPOOS®

34.6334

MEDIAN

0.00034
0.00003
9.00011
2.00319
9.00881
9.35950
0.45520
0.47713
1,34425
0.28746
0.06589
0.00750

3.16828

C.4

PNUWOEIOCO®

T .
oerHrNO®

55

wn SOOI NH OISO OD

Q3

.00008
.00000
. 00001
. 00000
.00402
.00724
.00276
.24584
.@9489
.02693
00267
. 00026

.38699

[~ OO0

Q3

.0073
.0046
.0010
.1363
.0332
.6512
.3676
.3375
.9601
.6941
.6922
.3457

.2962

Q3

00074
.00005
.00022
00470
.01400
.66065
.696%4
.08264
.35414
.62382
.12543
.01304

48651

(= SO0 OOODPDOOD
(5
=y
-3
(=
>

Pas

ngOQG

49.
23.
19.
25.

139.

-} SOHWNPHOOOO®

.0211
.0088
.0027
.4862
.2427
1700
0111
8281
9132
5965
.4961
.6950@

300

Pas

.00171
.00021
.00051
.80792
.04916
.50189
. 45404
.19350
.73826
.21045
.25917
.92423

.99683

. 00000
.00eee
. 00006
.g00el
.02381
.12537
.1199e
.19729
. 40952
13702
.01280
.00104

~n OOOONDOSSOSOSCD

.49888

MAX

-
NS

175

OHFRPAOANNNOOSO®

12z,

.0420
.0198
.0038
.1977
.5563
22,
72.
39.
28.
39.
.9902
.8562

6481
3227
9523
8136
5881

.225

.003e6
.00029
.00074
.01254
.25733
.09749
.39742
.87926
.13897
.62862
.41455
9.

23731
4655



The SAS System

NODE=152 (BAKER)

MON MIN PS
b .0000000 2.00000¢
2 . 0022000 0.000000
3 .0000000 Q.000000
4 0000001 0.000000
S .0002119 ©.000330
6 .0001648 2.000575
7 .0000832 0.000181
8 0062845 9.025224
9 0075922 9.015750
10 .0020618 9.003308
11 .0001211 2.000300
12 .0000123 0.000030
.018531 0.057922
NODE=962 (ELTOPIA)
MON MIN PS5
1 0.00022 0.00042
2 9.00041 9.00106
3 9.00007 2.00010
4 9.00619 2.01616
S 9.51203 8.73356
6 1.22208 2.01486
7 1.68929 3.33065
8 1.48418 2.48538
e 1.56449 1,93877
10 1.12907 1.80696
11 0.17292 0.27066
12 €.09631 0.13001
1e.3903 15.6397
NODE=1587 (SPOKANE)
MON MIN PS5
1 0.00002 9.00005
2 9.00001 0.00001
3 0.00001 9.00001
4 0.00150 9.900201
S 9.00325 2.00481
6 9.12136 8.15584
7 @.14111 8.18536
8 9.13127 0.21269
8 9.35665 0.52051
19 9.09129 0.13272
11 0.02470 0.02788
12 2.00238 0.00397
1.12565 1.42490

SOWWANWHRSOO®

N
w

OO DODOODOE®

2

17:46 Tuesday, December 15, 1992 1

Q MEDIAN
2.000000  0.00000
0.000000  U.00000
0.000000  ©.00000
0.000001  ©.00000
9.000852  0.00208
0.001088  0.00209
0.000358  0.00097
9.073716  ©.12801
9.031244  ©.05026
0.007168  0.01341
©.000686  ©0.00125
0.000064  0.00012
@.13501 .21167

Q MEDIAN
.00137  0.00326
.00185  ©.00251
.00020  ©.09004S
.02926  ©.85706
.29076  1.84948
.22217  4,62359
74306  8.54419
.09745  5.88916
.12092  4.58401
.88269  6.37777
.49241  ©.82968
.18383  0.22327
.7314 33,3305

Q MEDIAN
.00020  0.00038
.00002  @.00083
.00004  9.00010
.00246  0.00306
.00626  0.0@813
.24377  0.37942
.30192  0.38985
.33745  0.48328
.86605  1.25519
.22140  0.29687
.04563  0.06601
.00534  0.00709
.27488  2,90281

-
OSPOANHUINOOSD®

&

COOPHPRODOROROOS®

3.

Q3

0.00000
0.00000
0.00000
©.00000
0.00323
0.00600
0.00278
9.23368
0.07084
0.02027
0.00213
9.00017

0.34952

Q3

.0073
.0034
. 0008
.0956
.4715
.9929
.0296
. 7480
.2663
.8719
.2548
.2689

.0873

Q3

. 00058
. 00005
.2001%
. 00355
. 00950
. 46780
.56128
. 70681
.67601
.43368
.09417
. 00922

95880

DOSE FACTORS and TRANSFER FACTORS set to central values

C.5

SOOI OODODOO®

w

P35

. 00000
. 20000
.20001
. 00000
.00722
.02226
81309
. 49640
.12165
.04601
.00382
0.00030

OO

@.59351

P35

0164
.0052
.0018
3722
.5539
.6698
1,117¢6
0.7562
0.6169
7 .+060
2.1959
0.3430

OPOOSOS

8.6946

P95

.00104
.20009
.20033
.00446
04255
.75064
.84346
.31960
.68841
90138
.14827
.01337

.82310

.00000
.00000
.00eel
00001
.01319
05660
.82334
.604984
.16437
.06348
.20806
00052

[~ OO0 ®

.79484

MAX

9.0305
9.008¢
9.0030
0.7743
6.6149
12.8515
33.0973
15,0055
19.0242
26.2743
2.4286
9.4955

77.4800

MAX

.00133
.00015
.00048
.09532
, 14082
.38414
.95486
.60674
.37467
.17743
.19559
0.02156

O WHOPOROO®

6.35587









