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This report documentsone of a series of scoping calculationsperformed

as part of the dose code recovery activitiesfor the Hanford Environmental

Dose ReconstructionProject. These scopingcalculationsform a mutually-

dependent set that build upon each other, and each is best read in the context

of the others. The complete list of scopingreports is given below.

Title CalculationNumber

ScopingCalculationfor Componentsof the Cow-Milk Dose 001
Pathway for Evaluatingthe Dose Contributionfrom Iodine-131

Determinationof the Contribution of LivestockWater 002
Ingestionto Dose from the Cow-Milk Pathway

Determinationof Radionuclidesand PathwaysContributing 003
to Dose in 1945

Determinationof Radionuclidesand PathwaysContributing 004
to CumulativeDose

Determinationof Dose Distributionsand ParameterSensitivity 005

Determinationof the Feasibilityof Reducingthe Spatial 006
Domain of the HEDR Dose Code

Determinationof the Spatial ResolutionRequiredfor the 007
HEDR Dose Code

Determinationof the Temporal ResolutionRequiredfor the 008
HEDR Dose Code

Additional scopingcalculationsare in progressor planned, and each will be

documentedin similarproject reports.
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1.0 INTRODUCTION

A seriesof scopingcalculationshas been undertakento evaluate the

absoluteand relative contributionof differentradionuclidesand exposure

pathways to doses that may have been received by individualsliving in the

vicinity of the Hanford site. These scopingcalculationsmay includesome

radionuclidesand pathways includedin the Phase I air-pathwaydose

evaluations,as well as other potentialexposure pathways being evaluatedfor

possible inclusionin the future Hanford EnvironmentalDose Reconstruction

(HEDR)modeling efforts.

This scopingcalculation(Calculation005) examined the contributionsof

numerousparametersto the uncertaintydistributionof doses calculatedfor

environmentalexposuresand accumulationin foods. This study builds on the

work initiatedin the first scopingstudy of iodine in cow's milk and the

third scopingstudy,which added additionalpathways. Addressed in this

calculationwere the contributionsto thyroiddose of infants from I) air

submersionand groundshineexternaldose, 2) inhalation,3) ingestionof soil

by humans, 4) ingestionof leafy vegetables,5) ingestionof other vegetables

and fruits, 6) ingestionof meat, 7) ingestionof eggs, and 8) ingestion1of

cows' milk from FeedingRegime I as describedin Calculation001.

Recommendationsdetermined from scopingcalculationsare providedto the

HEDR TechnicalSteering Panel (TSP)with the intent of providinga definitive

technicalbasis to assist in decidingwhether specificradionuclidesand

exposure pathways shouldor should not be included in the HEDR dose estimation

process for individuals. This scopingcalculationis intendedto supportthe

informationprovided in Calculations001 (componentsof the milk pathway),003

(contributionsof additionalpathways),004 (temporaldistributionof

cumulativedose), and later calculationsof the spatialdistributionof

contamination.



2.0 TECHNI(_ALMETHODS

Thyroiddoses were calculatedfor a highly exposed infant in a highly

exposedarea and time period (the 1945 FranklinCounty node used in earlier

calculations),using the spreadsheetdevelopedfor Calculation003.

Individualswere assumedto have a rural lifestyle,with milk suppliedby a

backyardcow supportedon Feeding Regime I (HEDR staff 1991, page 2.17).

Parametersin the initialcalculationswere selected to be approximate

average,median, or best-estimatevalues,rather than conservative,upper

bound values. In the analysisfor Calculation005, the single-point,

deterministicvalues were replacedwith the distributionsintendedfor use in

the final dose code (Snydere_ al. Igg2).

Surfacedepositionand integratedair concentrationdata used were not

Phase I values. Rather,they were recalculated(J. V. Ramsdell,Jr., data

transmittal,October 1992) using the RATCHETatmosphericdispersioncode

(Ramsdelland Burk 1992) based upon the latest Hanford iodine-131source term

informationreported by Heeb (Heeb 1992, page 4.36). Becauseof time

constraints,monthly surfacedepositionand integratedair concentrationsfrom

a single realizationwere used in these scopingcalculations(J. V. Ramsdell

Jr., data transmittal,October, 1992). Recent results from Ramsdell indicate

that the particularrealizationused is, for all months,well within a factor

of two of the maximums of the 100 realizationsultimatelyplannedto be used

for this particularlocation. Therefore,this realizationis consideredto be

a conservative,but reasonable,representationof this location (J.V.

Ramsdell,Jr., personalcommunication,November Igg2).

2.1 CALCULATIONOF DOSE RANGES

The case simulatedwas that of an infant drinkingmilk from a backyard

cow that was being fed on Feeding Regime I. A stochasticsimulationwas

performedusing the commercialsensitivity/uncertaintysoftwarepackage

CrystalBall® (Decisioneering1992). The CrystalBall® software allows Monte

Carlo evaluationof relativelycomplex input spreadsheets,by performing

repetitivesolutionsof the spreadsheetwith varying input parameters. Twenty

parameters,listed in Table I, were allowedto vary over the ranges described

2



TABLE1. Parameters Varied in Stochastic Analysis

Parameter Nominal Value Distribution Ty_e

TFmilk_ind 9.2E-3 d/L 1ognormal

IRmilk 0.8 L/d triangular

DFing I.4E+7 rad/Ci lognormal

TFbeef 0.03 d/kg uniform

MaSSbale 30 kg uniform

Rv_coW 9 kg/d triangular

TFegg 4.75 d/kg uniform

DFext 3.1E+3 rad/mo per Ci/m2 uniform

DF_nh 1.1E+7rad/Ci lognormal

IRsoil 0.001 kg/d uniform

BRlnfant 1.88E-5m3/s triangular

DFimm 0.24 rad/s per Ci/m3 uniform

ftrans 0.05 (unitless) loguniform

Rp_if 2.3E-3 kg/d triangular

Rp_oy 3.45E-2 kg/d triangular

Rp_beef 4.5E-2 kg/d triangular

Rp_egg 5.OE-3 kg/d triangular

Rv.chicken 5.OE-2 kg/d uniform

FSchicken 0.001 kg/d uniform

_'weather O.05 d"I triangular

in Snyder et al (Igg2). Appendix A providescompletedetails of the overall

range and distributionalshapes and the complete Crystal Ball® output. A

total of 500 realizationsof the spreadsheetwere made.



2.2 SENSITIVITYANALYSIS

The Crystal Ball® softwarehas limitedcapabilitiesfor performing

sensitivityanalyses, lt allows for one or more of the input variablesto be

set to a nominal value and the entire calculationto be redone. Initial

analysisof the output indicatedto the authorsthat it was likely that the

overalluncertaintydistributionbeing calculatedwas dominatedby only a few

parameters. Two parametersappearedto be controllingthe uncertainty

distribution"the ingestiondose factor (DFIng)and the feed-to-milktransfer

factor (TFmilk.lnd). These were set to their mean values and the problemrerun.

The resultsof this simple analysisare presentedin Appendix B.

2.3 RESULT V_RIFICATION

As part of the dose-coderecoveryactivities,a prototypeimplementation

of the full set of required equationshas been made. This prototypecode,

called PILOT, is still in development,and has not yet completedthe required

QualityAssurancetesting and documentation;resultsmust be consideredto

come from unverifiedsoftware. However, the developersare now reasonably

comfortablewith its results. This prototypecode was used to reproducethe

spreadsheetscenario used in Calculation003 and in this scoping study.

Resultsfrom the PILOT code correspondedfavorablywith those produced

using the CrystalBall® software. For the same location,the PILOT code gave

resultsat the Sth, 2Sth, 50th, 7Sth, and gSth percentilesthat were

essentiallyone-half those given by CrystalBall®. Becausethe single

atmospherictransportrealizationused in the spreadsheetcalculationwas

shown to be near the maximum of the 100 RATCHETrealizations,and becausethe

PILOT code is using all 100 realizations,this is a reasonabledifference.

Resultsof the PILOT code analysisare given in Appendix C.

A regressionanalysismade on the PILOT code doses indicatedthat the

ingestiondose factor and feed-to-milktransfer factor,combined,accounted

for approximately80% of the observedvariabilityin the calculateddose.

This acts to supportthe resultsderivedwith the simplerspreadsheet



calculations.This PILOTcode informationis furtherelaboratedin

Calculation007.



3.0 RESULT$/pISCUSSION

The resultsof calculationsare presentedin detail in AppendicesA, B,

and C. Summariesof the total dose are given in Table 2. lt can be seen from

the table that the deterministicdoses used in Calculations001, 003, and 004

are essentiallythe mean values, as desired. This affirmsthe usefulnessof

the results of these calculations,as intendedby this calculation.

The Crystal Ball® resultsalso show that the final dose distributionis

essentiallylognormallydistributed,and has a substantialrange. Results

obtained by settingonly the ingestiondose factor and feed-to-milktransfer

Factor to mean values show greatly reducedranges, indicatingthat a large

portion of the uncertaintyis due to these two parameters. Preliminary

sensitivityresults from the PILOT prototypecode show the same magnitude,

range, and key parameters.

The two controllinginput parametersrequireadditionaldiscussion.

Both of these two inputs have been assignedlognormaldistributions,and both

distributionshave geo_Lric standarddeviations (GSDs)of 2.0. The

(potentiallyinfinite)locnormaldistributionswere truncatedat the 0.1 and

99.9 percentilesin this analysis. For distributionswith a GSD of 2.0,

approximately65% of the di_?ributionis within a factor of I/2 to 2 of the

nominalvalue. This distributionalassumptionis quite good for the

Table 2. Summaryof CalculatedResults for Various CalculationalCases (rad
to infantthyroid)

Value Qeterministic 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 tmplies that the overall range at the 0,1 and gg.g

percentilesis over two orders-of-magnitude--thatis, that the upper value is

more than 100 times larger than the lower value.

The lognormaldistributionwas selectedfor only a few parameters input

to the environmentalaccumulationand dose models--inpart because it

indicatesthat a very large range is possible for those parameters. There is

a possibilitythat the assignmentof this distributionalshape is untowardly

influencingthe entire result. Becausethe GSD of Z.O, as well as the

lognormalshape itself,was imposedon the parameters,this sensitivity

analysis indicatesthat these selectionsshould be reviewed.

The forgoing discussionshouldnot be construedto indicatethat the

HEDR staff is attemptingto "make the input parametersfit an assumedanswer."

The iterativenature of the plannedcalculations--wherea result is computed,

analyzed,and revised--hasbeen a part of the HEDR Projectfrom the beginning.

This approach is designed to focus the activitieson data collectionand

parameterrefinement,which togetherwill providethe greatest benefit in

finalizingan answer. This analysis has discoveredparameters that are

greatly influencingthe result. The input parametersshould, therefore,be

reanalyzed;but they should only be changed if convincingarguementscan be

made that they need to be.



4.0 RECOMMENDATIONS

Scopingcalculationswere performedto determine,first, the

reasonablenessof the deterministicvalues used in Calculations001, 003, and

004, and, second,to determinethe largest contributorsto the variabiltyof

the dose distribution. Based on the resultsof this scopingstudy, and the

companionstudieson dose, the followingrecommendationsare made for the HEDR

Project:

• The values calculated in the initial scopingstudiesshould be
interpretedas mean or averageresults. The actual dose
distributionsare not known, but they may be consideredto be
fairly broad.

• The distributionalassumptionsmade in Snyder et al. (1992) for the
dose factors and feed-to-milktransferfactors should be revisited
to determineif the lognormaldistributionis appropriate. In
addition,truncationlimits other tD:'_nat the 0.1 and 99.9
percentilesshould be consideredCir ail potentiallyinfinite input
variables (lognormal,normal,logL_i_-,.,rm).



5.0 QUALITYASSURANCE

Quality assurancewas undertaken in accordancewith PNL-MA-70,Volume i,

Proceduresfor Quality AssuranceProqram,under PNL administrativeprocedure

PAP-70-301,"Hand Calculations,General." Complete documentationof the

calculationswas preparedby the senior author,who independentlyprepared the

calculationalspreadsheetsand performedthe spreadsheetcalculations. A

thorough independentreview was conductedby a senior scientistindependentof

the HEDR Project. Spreadsheetdocumentationis on file and availablefor

review.

0
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APPENDIXA

REPORTOF STOCHASTICSIMULATIONOF INDIVIDUALINFANTDOSE
FROM IODINE-131RELEASESIN 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: 1-131Infant External Dose Ceil: C56

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 Ran.qe EntireRange,
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.L_0 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 Width 0.03 0.03
Mean Std. Error 0.00 0.00

Forecast: I-131 Infant External Dose

Cell C56 Frequency Chart 500 Trials Show,I
.02 -r 12
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Report1

Forecast: 1-131 Infant External Dose (cont'd) Cell: C56

Percentiles for Entire Range (rad):

Percentile I-131 Infant External Dose
0% 0.06
5% 0.06

25% O.O6
50% 0.07
75% 0.08
95% 0.08

100% 0.08

End of Forecast

A.2



Report1

Forecast: 1-131Infant Inhalation Cell: D56

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

Statistics: Display Ran.qe Entire Ranqe
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 5 10 (unavailable)
Coeff. of Variability 0.85 1.05 ,
Range Minimum 0.00 0.12
Range Maximum 9.00 22.55
Range Width 9.00 22.42
Mean Std. Error 0.08 0.11

Forecast: 1-131Infant Inllalation

Cell D56 Frequency Chart 488 Trials Shown,

•05 .26

° ijllllli ,,.'o°°I_. .01 ... I I ,7

J I, 4
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rad

A.3



Report1

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

Percentiles for Entire Range (rad):

Percentile I-131 Infant Inhalation
O% 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: 1-131Infant 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 Ran.qe Entire Ranqe
Trials 487 500
Mean 0.34 0.38
Median 0.25 (unavailable)
Mode 0.08 (unavailable)
Standard Deviation 0.28 1.40
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: I-131 Infant Soil Ingestion

Cell E56 Frequency Chart 487 Trials Shown

.04 18

.02 I I ! !1 12
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Report1

Forecast: !-131 infant Soil Ingestion (cont'd) Cell: E56

Percentiles for Entire Range (rad):

Percentile 1-131Infant Soil Inqestion
0% 0.02
5% 0.06

25% 0.14
50% 0.26
75% 0.48
95% 1.20

100% 3.02

End of Forecast

A.6



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 Ranqe EntireRanqe
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 (unavailable)
Kurtosis 5.64 (unavailable)
Coeff. of Variability 0.91 1.12 i
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: I-131 Infant Leafy Vegetable

Cell F56 Frequency Chart 487 Trials Shown

,iii.04. I 20

i idlilllI _
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Report1

Forecast: 1-131Infant Leafy Vegetable (cont'd) Cell: F56

Percentiles for Entire Range (rad):

Percentile 1-131Infant Leafy Ve.qetable
0% 0.24
5% 4.49

25% 12.60
50% 24.30
75% 48.36
95% 117.55

100% 301.03

End of Forecast

A.8



Report1

Forecast: !-131 Infant Other Vegetable & Fruit Cell: G56

Summary:
Display Range is from 0.00 to 80.00 rad
Entire Range is from 0.15 to 228.37 rad
After 500 Trials, the Std. Error of the Mean is 0.94

Statistics: Display Range Entire Ranqe
Trials 490 500
Mean 11.73 13.81
Median 6.67 (unavailable)
Mode 2.53 (unavailable)
Standard Deviation 13.86 21.10
Variance 192.12 445.36
Skewness 2.23 (unavailable)
Kurtosis 8.36 (unavailable)
Coeff. of Variability 1.18 1.53
Range Minimum 0.00 0.15
Range Maximum 80.00 228.37
Range Width 80.00 228.22
Mean Std. Error 0.63 0.94

Forecast: 1.131Infant Other Vegetable & Fruit

Cell G56 Frequency Chart 490 Trials Shown

•08 I 37
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Report.1

Forecast: 1-131Infant Other Vegetable & Fruit (cont'd) Cell: G56

Percentiles for Entire Range (rad):

Percentile 1-131InfantOtherVeqetable & Fruit
0% 0.15
5% 0.80

25% 2.76
50% 7.13
75% 16.99
95% 51.88

100% 228.37

End of Forecast

A.IO



Report1

Forecast: 1-131Infant 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

Statistics: Disolav Ran_e EntireRanqe
Trials 489 500
Mean 10.90 12,51
Median 6.86 (unavailable)
Mode 1,93 (unavailable)
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 55.00 135.35
Mean Std. Error 0.50 0.70

Forecast: 1-131Infant Meat Ingestion

Cell H56 Frequency Chart 489 Trials Shown

11,
•06 J.29
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Report1

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

Percentiles for Entire Range (rad):

Percentile 1-131Infant Meat Inqestion
0% 0.23
5% 0.91

25% 2.83
50% 7.00
75% 16.77
95% 39.78

1_,1% 135.58

End of Forecast

A.12



Reportl

Forecast: 1-131 Infant Egg Ingestion Cell: 156

Summary:
Display Range is from 0.00 to 100.00 rad
Entire Range is from !.43 to 216.38 rad
After 500 Trials, the Std. Error of the Mean is 1.26

Statistics: Display Ranqe Entire Ranqe
Trials 487 500
Mean 22.59 25.92
Median 16.47 (unavailable)
Mode 6.17 (unavailable)
Standard Deviation 19.11 28.20
Variance 365.26 795.35
Skewness 1.49 (unavailable)
Kurtosis 4.83 (unavailable)
Coeff. of Variability 0.85 1.09
Range Minimum 0.00 1.43
Range Maximum 100.00 216.38
Range Width 100.00 214.95
Mean Std. Error 0.87 1.26

Forecast: 1-131 Infant Egg Ingestion

Cell 156 Frequency Chart 487 Trials Shown=
•05 1. 22 :

.-- _. ,___°_!liliTliilillililliiv,[,I,"_'°
°' ' 'liili,Ii_iiillilillilllliilillillllll,_ii! ! i 'oo , J iliil,,ulil,,,,,li,,,, ,, ,, j.o _

1, 4 :
O.O0 25.O0 50.O0 75.O0 I00.O0

rad

A.13



Reportl

Forecast: 1-131Infant Egg Ingestion (cont'd) Cell: 156

Percentiles for Entire Range (rad):

Percentile 1-131Infant EaQInaestion
0% 1.43
5% 3.79

25% 9.14
50% 17.07
75% 31.52
9,;% 75.94

100% 216.38

End of Forecast

A.14
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Report1

Forecast: 1-131Infant Regime 1 Milk Ingestion Cell: J56

Summary:
Display Range is from 0.00 to 3000.00 rad
Entire Range is from 7.86 to 11712.56 rad
After 500 Trials, the Std. Error of the Mean is 37.59

Statistics: DisplayRanQe_ Entire Ranq.e
Trials 493 500
Mean 457.09 523.85

Median 272.86 (unavailable)
Mode 45.00 (unavailable)
Standard Deviation 529.45 840.61
Variance 280315.02 706632.82

Skewness 2.23 (unavailable)
Kurtosis 8.58 (unavailable)
Coeff. of Variability 1.16 1.60
Range Minimum 0.00 7.86
Range Maximum 3000.00 11712.56
Range Width 3000.00 11704.70
Mean Std. Error 23.85 37.59

Forecast: 1-131Infant Regime 1 Milk Ingestion

Cell 356 Frequency Chart 493 TrialsShown
52
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Report1

Forecast: 1-131Infant Regime 1 Milk Ingestion (cont'd) Cell: J56

Percentiles for Entire Range (rad):

Percentile 1-131Infant Regime 1 Milk Inqestion
O% 7.86
5% 30.54

25% 112.58
50% 279.46
75% 622.35
95% 1841.59

100% 11712.56

End of Forecast

A.16



Report1

Forecast: 1-131Infant 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 Ran,qe Entire Ranqe
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

Forecast: I-131 Infant Total Dose Trials Showni Cell JS8 Frequency Chart 499

.12 II _6o

.08 40 C

=

I!1 ".0o Illll.I,,.....,.... Jo
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0.00 2500.00 5000.00 7500.00 10000.00
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Forecast: 1-131Infant Total Dose (cont°d) Cell: J58

Percentiles for Entire Range (rad):

Percentile I-131 Infant Total Dose
O% 17.48
5% 62.79

25% 169.01
5O% 359.75
75% 741.90
95% 2011.30

100% 11980.43

End of Forecast
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Assumptions

Assumption: TF milk_ind d/I Cell: Al0

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 di!

4.4E-4 2.2E-2 4.4E-2 6.6E-2 8.8E-2

Assumption: Milk Ingestion Rate (infant) lid Cell: All

Triangular distributionwith parameters:
Minimum 0.5
Likeliest 0.8
Maximum 2.0

Selected range is from 0.5 to 2.0
Mean value in simulationwas 1.1

A.19
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Assumption: Milk Ingestion Rate (infant) lid (cont'd) Cell: All

Milk Ingestion Rate (infant) lid

!

0.5 0.9 1.5 1.6 2.0

Assumption: DFing (infant) rad/Ci Cell: A12

Lognormaldistributionwith parameters:
Mean 1.40E+07
StandardDev. 1.30E+07

Selected range is from 1.60E+6 to 1.20E+8
Mean value insimulationwas 1.39E+7

DFing (infant) rad/Ci

,.

4
! ,

i

r

9.63E+5 2.80E+7 5.51E+7 8.22E+7 1.0OE+8

A.20
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Assumption: TFbeefd/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 distributionwith 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) Cell: A18

Bale mass kg

i

4
25 28 30 33 35

Assumption: Rv_cow kg/d Cell: A19

Triangulardistributionwith parameters:
Minimum 7
Likeliest 9
Maximum 10

Selected rangeis from 7 to 10
Mean value in simulationwas 9

Rv_cow kg/d

I
I

t "

7 8 8 9 10

A.22
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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

4
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. O0 2,790.00 3,060.00 3,330.00 3,600. O0

Assumption: DFinh rad/Ci (infant) Cell: A27

Lognormaldistributionwithparameters:
Mean 11,000,000.00
StandardDev. 11,000,000.00

Selected rangeis from 1,265,941.36 to 94,223,465.63
Mean value in simulationwas 10,936,630.74

DFinh rad/Ci (infant)

i i
1 I

!

I

1 I
' [

639,964.77 24,114,087.06 47,588,209.35 71,062,331.64 94,536,453.93
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Assumption: lR_soil kg/d Ceil: A28

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

lR_soil kg/d

0.00 0.00 0.00 0.00 0.00

Assumption: BR (infant) m3/s Cell: A29

Triangulardistributionwith parameters:
Minimum 0.00
Likeliest 0.00
Maximum 0.00

Selected range is from 0.00 to 0.00
Mean value in simulationwas 0.00
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Assumption: BR (infant)m3/s (cont'd) Cell: A29

BR (infant) m3/s

i
i

l 1.

F

0.00 O.O0 O.O0 O.O0 O.O0

Assumption: DFimm rad/sec per Ci/m3 Cel_: ,,_32

Uniformdistributionwithparameters:
Minimum 0.07
Maximum 0.42

Selected rangeis from 0.07 to 0.42
Mean value in simulationwas0.24

DFimm radlsec per Cilm3

L
I i

I

0.07 0.16 0.2/, 0.33 0.42

" A.26

_



Report1

Assumption: ftrans (none) Cell: A33

Exponential distributionwith parameters:
Rate 23.00

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

ftrans (none)
.q

t
4
i

i 'i
' ! i

0.00 0.05 0.10 0.15 0.20

Assumption: Rp_If (infant) kg/d Cell" A30

Triangulardistributionwith 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 .¢imulationwas4.1E.3
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Assumption: Rp_If(infant)kg/d (cont'd) Cell: A30

Rp_If (infant) kg/d

! i

1 i.

0.0E+0 2.5E-3 5.0E-3 7.5E-3 1.0E-2

Assumption: Rp_ov (infant) kg/d Cell: A31

Triangulardistributionwith parameters:
Minimum 0.00
Likeliest 0.03
Maximum 0.10

Selected range is from 0.00 to 0.10
klean value in simulationwas 0.04

0.00 0.03 0.05 0.08 0.10

A.28
_

_



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

0.00 0.01 0.02 0.03 0.04

Assumption: Rp_egg (infant) kg/d Cell: A35

Triangulardistributionwithparameters:
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

A.29
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Assumption: Rp_egg (infant) kg/d (cont'd) Cell: A35

Rp_egg (infant) kg/d

i
I

0.00 0.01 0.01 0.02 0.02

Assumption: Rv_chicken kg/d Cell' A36

Uniform distributionwith parameters:
Minimum 0.02
Maximum 0.06

Selected range is from 0.02 to 0.06
Mean value in simulation was0.04

Rv_chicken kg/d

i !

I !! ,
J

t

O.02 O.03 0.04 O.05 O.06
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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

I

I, 4
0.00 0.00 0.00 0.00 0.01

Assumption: Lambda weather 1ld Cell: A24

Triangulardistributionwithparameters:
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 1ld (cont'd) Cell: A24

Lambda weather 1/d
I.

i ,
1

j .

), A 4
O.03 O.05 0.06 O.07 O.09

End of Assumptions

A.32
_



APPENDIXB

REPORTOF STOCHASTICSIMULATIONOF INDIVIDUALINFANTDOSE FROM
IODINE-131RELEASESIN 1945,DOSE FACTORAND FEED-TO-MILK
TRANSFERFACTORHELD CONSTANT



Report2

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

Forec;_,st: 1-131Infant External Dose Cell: C56

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 Ranqe Entire Ranqe
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 -0.01 -0.01
Kurtosis 1.83 1.83

Coeff. of Variability 0.10 0.10
Range Minimum 0.06 0.06
Range Maximum 0.09 0.08
Range Width 0.03 0.03
Mean Std. Error 0.00 0.00

Forecast: 1-131Infant External Dose

Cell C56 Frequency Chart 500 Trials Shown
.03 _ ,. 14

I
.02 I 11

•.._- i

°°°,, ,,Illill,l,lllllii,!!,,[I,il,J,,,il,ht,i , o°°
L 01 i at t t , a = I 4 _,

="J=lll,lilllllillillilliliiill_ii]lllilllilhllllnliiillllillllllillii_i!•0o ! III I I I 0

0.06 0.06 0.07 0.08 0.09
rad
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Forecast: 1-131Infant External Dose (cont'd) Cell: C56

Percentiles for Entire Range (rad):

Percentile I-131 Infant External Dose
0% 0.06
5% 0.06

25% 0.06
50% 0.07
75% 0.08
95% 0.08

100% 0.08

End of Forecast
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Forecast: 1-131Infant Inhalation Cell: D56

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: Display RanQe Entire Ranqe
Trials 489 500
Mean 2.11 2.36
Median 1.51 (unavailable)
Mode 0.77 (unavailable)
Standard Deviation 1.80 2.54
Variance 3.25 6.47
Skewness 1.51 (unavailable)
Kurtosis 4.91 (unavailable)
Coeff. of Variability 0.85 1.08
Range Minimum 0.00 0.10
Range Maximum 9.00 22.92
Range Width 9.00 22.82
Mean Std. Error 0.08 0.11

Forecast: 1-131Infant Inhalation

Cell D56 Frequency Chart 489 Trials Shown
.05 23

1,1,1
z .02 ,, .i.I. 1,2 ._==o,! ,illlillllllll_ll,II!,,,, °°°

.ooi ,lilllilllllllllllllliillllll_,li.llll,,,I,,,l,,.,,,I,,i,,,,_,,,,I,,,,,,,,,,,,,,,,,!.o
k 4

0.00 2.25 4.50 6.75 9.00

rad
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Forecast: 1-131Infant 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
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Forecast: 1-131Infant Soil Ingestion Cell: E56

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: Display Ran.qe Entire Ranqe
Trials 500 500
Mean 0.43 0.43
Median 0.43 0.43
Mode 0.46 0.46
Standard Deviation 0.20 0.20
Variance 0.04 0,04
Skewness 0.00 0.00
Kurtosis 1.79 1.79
Coeff. of Variability 0.47 0.47
Range Minimum 0.00 0.08
Range Maximum 0.80 0.78
Range Width 0.80 0.70
Mean Std. Error 0.01 0.01

Forecast: 1-131Infant Soil Ingestion

Cell E56 Frequency Chart 500 Trials Shown
.02 I 9

.01 "I J ' ii i i i , '' ' '' ' I 7

__ Iiill]lllllllllllillllllllllllllllllllllllllllllllllllllllllllllillllllllli,
-.- IliJilillI,dJilliillllllhilllllllllllilii, o-"_ .01 .', I I il IIII II III I I III I 5 .O

,- .oo, II I I I !1 2

IiiIIIIIIllillllllillllilllillllllllllllllllllllllllllilillllIIIIIIIIIII!1111111111.ooi o
)' 4

0.00 0.20 0.40 0.60 0.80

rad
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Forecast: 1-131Infant Soil Ingestion (cont'd) Cell: E56

Percentiles for Entire Range (rad):

Percentile I-131 Infant Soil Ingestion
0% 0.08
5% 0.11

25% O.25
50% 0.43
75% 0.60
95% 0.74

100% 0.78

End of Forecast
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Forecast: 1-131Infant LeafyVegetable Cell: F56

Summary:
Display Ran_e is from 0.00 to 100,00 rad
Entire Range is from 2.62 to 98.29 rad
After 500 Trials, the Std. Error of the Mean is 0.96

Statistics: Display Range Entire Ran,qe
Trials 500 500
Mean 40.74 40.74
Median 37.42 37.42
Mode 32.83 32.83
Standard Deviation 21.57 21.57
Variance 465.39 465.39
Skewness 0.49 0.49
Kurtosis 2.52 2.52
Coeff. of Variability 0,53 0.53
Range Minimum 0.00 2.62
Range Maximum 100.00 98.29
Range Width 100.00 95.66
Mean Std. Error 0.96 0.96

Forecast: I-131 Infant Leafy Vegetable

Cell F56 Frequency Chart 500 Trials Shown
.03. _. 15

J
!

•02 i II 11

'_ .o2i I , , II t,s =
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Forecast: 1-131Infant Leafy Vegetable (cont'd) Cell: F56

Percentiles for Entire Range (rad):

Percentile 1-131Infant Leafy Veaetable
0% 2.62
5% 9.96

25% 23.48
50% 37.46
75% 56.09
95% 80.64

100% 98.29

End of Forecast
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Forecast: 1-131Infant 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

Statistics: _DisplayRan.qe EntireRanqe
Trials 490 500
Mean 13.61 14.97
Median 10.13 (unavailable)
Mode 3.10 (unavailable)
StandardDeviation 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: 1-131Infant Other Vegetable & Fruit

Cell G56 Frequency Chart 490 Trials Shown
.05 26

.o,_llillllllllll 1,
°_illllllilnlllllilllllllill].llll'"_,l._i,..I,,_,,J, ,".oo I I I .,,,I ,,,,,III, ,II, ,,, ,,llh, ,.o
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Forecast: 1-131Infant Other Vegetable & Fruit (cont'd) Cell: G56

Percentilesfor Entire Range (rad):

Percentile 1-131InfantOtherVegetable & Fruit
0% 0.28
5% 1.80

25% 4.97
50% 10.34
75% 19.28
95% 44.38

100% 93.45

End of Forecast

B.IO
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Forecast: 1-131 Infant Meat Ingestion Cell: H56

Summary:
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

Statistics: Display Range Entire Ranqe
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: I-131 Infant Meat Ingestion

Cell H56 Frequency Chart 494 Trials Shown

.04 ] 18

•_ .o_I ,, , , I'lll _ °° ' lilL,hhlh_illl_lhfii ' °= i I I , , I , ,,11, I , , _ =
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Forecast: 1-131Infant 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
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Forecast: 1-131Infant 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 Ran,qe. Entire Ranqe
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: 1-131Infant Egg Ingestion

Cell 156 Frequency Chart 493 Trials Shown
.0:3 . 17

.,.o, I.,ii,Iii 1,•_ .o2 ,i , I

°' ,,llil,llihlllli[l_l_liJi,_°°
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Forecast: 1-131Infant Egg Ingestion (cont'd) Cell: 156

Percentiles for Entire Range (rad):

Percentile 1-131Infant Ea# In,qestion
0% 6.87
5% 11.32

25% 17.28
50% 24.41
75% 34.58
95% 54.23

10O% 77.03

End of Forecast
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Forecast: 1-131Infant Regime 1 Milk Ingestion Cell: J56

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: Display Ran.qe Entire Ranqe
Trials 499 500
Mean 565.07 565.95
Median 546.67 (unavailable)
Mode 572.00 (unavailable)
Standard Deviation 166.29 167,27
Variance 27653.99 27979.99
Skewness 0.42 (unavailable)
Kurtosis 2.46 (unavailable)
Coeff. of Variabilitj 0.29 0.30
Range Minimum 200.00 233.77
Rat je Maximum 1000.00 1001.78
Rsnge Width 800.00 768.01
Mean Std. Error 7.44 7.48

Forecast: 1-131Infant Regime 1 Milk Ingestion

Cell J56 Frequency Chart 499 Trials Shown

•I ,,,t,,,lll 1,-_°_ hllllill"i I '__'_ .ol, I II ! I ! 1.7 ._

°o°_ Iii,II,ll[llll[I,Illillllllilllll,l[,,Iill,l[il,,i ' °o°
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Forecast: 1-131Infant Regime 1 Milk Ingestion (cont'd) Cell: J56

Percentiles for Entire Range (rad):

Percentile 1-131Infant Reqime 1 Milk Inqestion
0% 233.77
5% 324.65

25% 432.17
50% 549.17
75% 689.45
95% 872.50

100% 1001.78

End of Forecast
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Forecast: 1-131Infant 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 Ran.qe Entire Ranqe
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

Forecast: 1-131Infant Total Dose

Cell J58 Frequency Chart 500 Trials Shown

_' °04 IIi i" 18 -_
.ii iq
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Forecast: 1-131Infant Total Dose (cont'd) Cell: J58

Percentiles for Entire Range (rad):

Percentile I-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
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Assumptions

Assumption' TFmilk_indd/I Cell: Al0

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

Assumption: Milk Ingestion Rate (infant)lid Cell: All

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

B.19
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Assumption: Milk Ingestion Rate (infant)I/d (cont'd) Cell: All

Milk Ingestion Rate (infant) I/d

I
1

0.5 0.9 1.3 1,6 2.0

Assumption: DFing (infant) rad/Ci Cell: A12

Lognormaldistributionwith parameters:
Mean 1.40E+07
StandardDev. 1.30E+07

Selected range is from 1.60E+6 to 1.20E+8
** Excluded Assumption *" value usedwas 1,50E+7

DFing (infant) rad/Ci

t L

t P
t
i

J
t

'1' i
9.63E+5 2.80E+7 5,51E+7 8.22E+7 1.09E+8
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Assumption: TFbeefd/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

Assumption: Bale mass kg Cell: A18

Uniform distributionwith parameters:
Minimum 25
Maximum 35

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

B.21
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Assumption: Bale mass kg (cont'd) Cell: A18

Bale mass kg

4
25 28 30 33 35

Assumption: Rv_cow kg/d Cell: A19

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
I.

!'

t .
I

7 8 8 9 10
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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

.

I-
i

3.50 4.13 4.75 5.38 6,00

Assumption: DFext rad/mo per Ci/m2 Cell: A26

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

DFext rad/mo per C/lm2

I

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

Assumption: DFinh rad/C/(infant) Cell: A27

Lognormaldistributionwith parameters:
Mean 11,000,000.00
Standard Dev. 11,000,000.00

3electe_ 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)
,.

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

I
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Assumption: lR_soil kg/d Cell: A28

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

lR_soil kg/d

) 4
0.00 0.00 0.00 0.00 0.00

Assumption: BR (infant) m3/s Cell: A29

Triangulardistributionwith 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
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Report2

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

BR (infant) m3/s

0.00 0.00 0.00 0.00 0.00

Assumption: DFimm rad/sec per Ci/m3 Cell: A32

Uniform distribution with parameters:
Minimum 0.07
Maximum 0.42

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

DFimm rad/sec per Ci/m3
1=

! .
' I

t

0.07 0.16 0.24 0.33 0.42
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Report2

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)

4
0.00 0.05 0.10 0.15 0.20

Assumption: Rp_lr (infant) kg/d Cell: A30

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

_



Report2

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

Rp_lr (infant) kg/d

0.0E+0 2.5E'3 5.0E'3 7.5E'3 1.0E-2

Assumption: Rp ov(infant) kg/d Cell: A31

Triangular distributionwith parameters:
Minimum 0.00
Likeliest 0.03
Maximum 0.10

Selected range is from 0.00 to 0.10
Mean value insimulationwas 0.04

Rp_ov (infant) kg/d

i i

i .

0.00 0.03 0.05 0.08 0.!0
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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

i.

1-
1
I.
I

I

0,00 0.01 0.02 0.03 0.04

Assumption: Rp_egg (infant) kg/d Cell: A35

Triangulardistributionwithparameters:
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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Report2
=.

Assumption: Rp_egg (infant) kg/d (cont'd) Cell: A3S

Rp_egg (infant) kg/d
t

0.00 0.01 0.01 0.02 0.02

Assumption: Rv_chicken kg/d Cell" A36

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

I

1 i
1 "
1
I
I

I

0.02 0.03 0.04 0.05 0.06
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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

-t I-

i L-i I.

1

i
I, 1

0.00 0.00 0.00 0.00 0.01

Assumption: Lambda weather 1ld 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

B=31
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Report2

Assumption" Lambda weather 1/d (cont'd) Cell: A24

Lambda weather 1ld
1
r

t

O.03 O.05 O,06 O.07 O.09

End of Assumptions
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APPENDIXC

REPORTOF PILOTCODEANALYSISOF INFANTDOSE FROM IODINE-131
RELEASESIN 1945



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

The Followingpages were preparedwith the PILOT code. The PILOT output

was manipulatedinto a readableform using commercialsoftware called SAS®.

Data are providedthat define the distributionof calculateddoses for 1945

for infantsdrinkingmilk from backyardcows fed on FeedingRegime I. Data

are provided for three locationsand their surroundings:Baker City, Oregon,

Eltopia,Washington,and Spokane,Washington. The node representingBaker

City is node 152. That representingEltopia is node 962. The node

representingSpokane is node 1507.

Severalstatisticsare providedfor each node. Doses are presentedfor

each month of the year 1945. The months are labeledMON. Results of the

stochasticanalysesare provided in terms of the minimum (MIN), fifth

percentile (PS), twenty-fifthpercentile (QI), median (MEDIAN),seventy-fifth

percentile (Q3), ninety-fifthpercentile (P95),and maximum (MAX) value

calculated in the 100 realizations. The totals at the bottom of each column

are the actual calculatedtotals for the year, they may not be the sum of the

individualmonthlyvalues.

C.I
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The SAS System 18:26 Tuesday, Dece_er 15, 1992 1

NODE.152 (BAKER)

Pt_,; _CrN P5 Q1 MED_ Q3 PgS

I 0.000000 0.0000_0 0.00000 e.oo_he 0.00000 0._000 0.00000
2 0.000000 0.000000 0.00000 0.00000 0.00000 0. _00 0.00000
3 0.000000 0.000000 0.00000 0.00000 0.00001 0.00007 0.00014
4 0.000000 0.000001 0.00000 0.00000 0.00001 0.00002 0.00007
5 0.0_0415 0.001065 0.00Z93 e.00723 0.02022 0.08546 0.24551
6 0.000105 0.001289 0.00422 0.01245 0.03387 0.22328 0.85636
7 0.000066 0.000630 0.00193 0.00398 0.01518 0.06669 0.75894
8 0.010034 0.051747 0.16672 0.35816 0.63827 3.06945 6.16570
9 0.006_74 0.030265 0.07283 0.14054 0.29034 0.73767 1.24954

10 0.800924 0.004233 0.01131 0.02333 0.05362 0.20618 0.40425
11 0.000158 0.000363 0.00082 0.00167 0.00380 0.01033 0.02501
12 0.000015 0.000041 0.00007 0.00016 0.00035 0.00076 0.00215

0.019820 0.10982 0.30480 0.61920 1.05397 4.68724 8.69579

NODE=96Z (ELTOPZA)

MON MIN P5 Q1 MEDIAN q3 1:'95 K_X

1 0.00025 0.00066 0.0027 0.0065 0.0156 0.036 0.083
2 0.00076 0.00123 0.0033 0.0064 0.0101 0.028 0.072
3 0.00011 0.00023 0.0007 0.0014 0.0027 0.007 0.018
4 0.01160 0.02_29 0.0414 0.0973 0.3688 2.270 10.613
5 0.66268 2.83904 5.9546 10.9097 20.3673 62.184 222.995
6 1.40856 4.99394. 13.4992 23.9668 40.6741 141.361 318.204
7 1.39642 5.,0883 13.9394 22.0926 46.6855 142.746 230.019
8 1._3199 4.28806 8.1435 15.9948 28,5753 82,250 155,635
9 1.58024 4.14202 11.0075 21.!815 39.4004 115.429 398.093

10 0.76140 2.21512 6,2485 21.4291 48.6494 1.33.759 302.636
11 0.1017Q 0°19165 0.4095 0.8364 1.6510 3.681 8.046
12 0.06135 0.!1344 0.2211 0.3100 0.4658 0.820 1.142

9.17085 26.6412 65.6622 125,065 211.171 592.663 1545.60

NODE=IS07 (SPOKANE)

HON HIN PS Q1 MEDIAN Q3 P95 kUl.X

I ! 0.00005 0.00010 0.00039 0.00083 0.00164 0.0050 0.0118
2 0.00001 0.00002 0.00005 0.00009 0.00018 0.0004 0.0008
3 0.00002 0.00003 0.00011 0.00026 0.00049 0.0024 0.007Z
4 0.00143 0.00229 0.00503 0.00751 0.01089 0.0210 0.0486
5 0.00387 0.00711 0.01278 0.02150 0.03694 0.1282 0.3943
6 0.11790 0.35003 0.6482_ i.35890 2.71564 10.7584 26.1243
7 0.13862 0.40221 0.94870 1.88331 3.46745 12.4256 32.4319
8 0.16430 0.38635 1.00148 1.93215 3.28957 11.6875 27.8972

, 9 0.32822 0.57017 1.68921 3,133_3 5.05218 16.1120 33.9839
10 0.03355 0.12876 0.27846 0.43391 0.96867 2.4980 7.8488
!! 0._1657 0.02664. 0.05625 0.09233 0.16835 0.5441 1.3082

. 12 0.00157 0.00.407 0.00700 0.01162 0.01885 0.0514 0.1335

0.91460 1.81351 5.212.21 9.39057 16.5175 47.5966 12.2.495

A "NORHAL"run



The SAS System 18:10 Tuesday, OecemDer 15, 1992 1

NODE--lSZ CB_d(ER_)

MON NIN P5 Q1 MEDIAN Q3 1_5 MAX

! 0. 000000 0. 000000 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2 0.000000 0.000000 0.000_0 0.00000 0.00000 0.00000 0.00000
3 0.000000 0.000000 0.00000 0.00000 0.00001 0.00005 0.00011
4 0.000000 0.000001 0.00000 0.00000 0.00001 0.00001 0.00003
5 0.000721 0.001481 0.00299 0.00873 0.01739 0.05220 0. 10361
6 0.000456 0.001802 0.00480 0.01279 0.03470 0.15884 0.25929
7 0.000276 0,000525 0.00202 0.00458 0.01216 0.05457 0.18703
8 0,016289 0.085658 0.19606 0.38667 0.57103 1.53319 2. 95884
9 0.015802 0. 036054. 0. 08168 0.14575 0.23122 0.42731 0. 71246

10 0.002597 0. 005224 0.01314 0.02129 0.03824 0.14633 0.4-0335
11 0.000292 0,000450 0.00097 0.00185 0.00300 0.00726 0. 01200
12 0.000027 0.000045 0.00010 0.00016 0.00025 0.00053 0.00104

0.039188 0.19461 e 33873 0.66078 0.92734 1.97692 3.88051

NODE-962 (ELTOPIA)

MON 14IN P5 (_1 MEDIAN q3 P95 MAX

1 0. 00045 0. 00073 0. 0025 0. 0060 0. 0125 0. 035 0. 099
2 0.00085 0.00159 0.0033 0.0056 0_0085 0.019 0. 113
3 0. 00011 0. 00029 0. 0006 0. 0013 0. 0025 0. 005 0. 021
4 0. _0935 0. 02329 0. 0446 0.0886 0. 3442 i. 990 4. 556
5 I. 66308 3. 02322 6. 3831 11. 9468 19. 6478 52. 928 133. 473
6 4. 63007 6. 07420 13. 8641 25. 5840 38,4434. 106. 434 143,334
7 3. 71358 7.84.408 14. 4921 24. 8133 44. 4566 77. 992 127. 571
8 2.91512 5.55923 10.5278 15.8329 27.4038 49.305 74.756
9 3. 75921 5. 68392 11. 2162 !9. 8668 35. 6324 84.147 1.23.450

10 1.29470 2.28340 8.8610 20.4886 39.4J,85 88.546 139.758
Ii 0.19096 0. 29325 0.5!39 0. 8637 1. 2691 2. 350 2. 495
!2 0.11928 0.15022 0. 2216 0. 2802 0.3506 0. 453 0. 583

24. 3464. 42. 5028 70. 8212 128. 546 202. 503 465. 628 639. 343

NODE,,!507 CSPOKANE_)

MON kEN PS Q1 MEDIAN Q3 P95 _X

I 0.00003 0.00009 0.0004_ 0 00073 0. 00164 0.00287 0.0048
2 0.00002 0.00003 0 00005 0 00009 0.00014 0.00026 0.0006
3 0.00002 0.00004 0 00011 0 00025 0.00050 0.00124 0.0049
4 0.00240 0.00313 0 00453 0 00652 0. 00905 0. 01741 0.0418
5 O. 00680 0.00837 0 01189 0 02058 0.03199 0. 07323 0. 2615
6 0.25542 0.47541 0 87783 ! 4_1.15 2.29127 6.90377 9.6467
7 0.29165 0.53678 I 11530 I. 92392 2.9812.3 7.67500 15.5694
8 0.27899 0.64700 1.14060 1. 86122 3.13343 7.02326 11.0839
9 0.59902 0.94104 I.87977 2.73614 4.67214 9.28041 16.3139

10 0.11925 0.18693 0.32664 0.45918 0. 71093 i.58494 2.4336
11 0.03090 0.03603 0.06855 0.09734. 0.13580 0.31287 0. 6560
12 0.00288 0.00566 0.00788 0.01116 0.01554 0.03193 0.0774

1.74933 3.52523 6.20618 8.65503 13.6939 32.6163 54.0926

TRANSFERFACTORSset to centra_ value
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The SAS System 18:41 Tues_y, DecenOer 15, 1992 1

NODE=lSZ CBJU(ER)

t4:3N hEN P5 QI HEDTAN q3 Pe._

I 0000000 0.000000 0.000000 0.00000 0.00000 0.00000 0.00000
2 0000000 0. 000000 0. 000000 0. 00000 0. 00000 0.00;:00 _. 00009
3 0000000 0.000000 0.000000 0.00000 0.00001 0.00002 0.00006
4 0000001 0.000000 0.000001 0.00000 0.00000 0.00000 0.00001
5 0001204 0.000269 0.000675 0.00155 0.00402 0.01163 0.02381
6 0000746 0,000321 0. 001120 0. 00244 0. 00724 0. 04487 0.12537
7 0000446 0. 000099 0. 000380 0. 00091 0. 00276 0,01494 0.11990
8 0064049 0. 019965 0. 058190 0.12446 0. 24584 0. 78725 2.19729
9 0017180 0. 011744 0. 024312 0. 04757 0. 09489 0. 22869 0. 40952

10 0006168 0. 002074 0. 005491 0. 01295 0. 02693 0. 06710 0.13702
11 0001052 0. 000196 0. 000529 0. 00121 0. 00267 0. 00706 0. 01280
12 .0000126 0. 000019 0. 000051 0. 00011 0. 00026 0. 00053 0. 00104

.011216 0. 044296 0.10237 0.19956 0. 38699 1. 26769 Z. 49888

NODE=962 (ELTOPT.A_

MON HIN P5 ql MEDZAN Q3 P95 MAX

1 0. 00018 0. 00030 0. 00168 0. 00377 0. 0073 0. 0211 0. 0420
2 0. 00039 0. 00065 0,00158 0. 00268 0. 0046 0. 0088 0. 0198
3 0.00005 0.00008 0.00020 0.00053 0,0010 0.00Z7 0.0038
4 0.00848 0.01126 0.02611 0.05959 0.1363 0.4862 1.1977
5 0.22033 0.47089 1.17977 1.99178 3.0332 8.2427 12.5563
6 0.51502 1.01788 2.68195 4.32085 7.6517. 14.1700 22.6481
7 1.09129 1.83168 4.86555 8.14542 14.3676 49.0111 72.3227
8 0.94619 1.37053 2.88999 5.60715 10.3375 23.8281 39.9523
9 0.77549 1.02776 2.84041 4.32369 6.9601 19.9132 28.8136

10 0.54491 1.41640 2.88503 6.234-4.3 12.6941 25.5965 39.5881
!1 0.09242 0.17892 0.38294. 0.81357 1.6922 3.4961 7.9909
12 0.02967 0.07540 0.17965 0.24557 0.3457 0.6950 0.8562

5.87989 7.20476 19.8473 34.6334 55.2962 139.300 175.225

NODE=IS07 (SPOKANE)

MON _EN P5 Q1 HEDZAN Q3 PgS MAX

i 0.000015 0.00004 0.00017 0.00034 0.00074 0.00171 0.00306
2 0,000006 0.00001 0,00002 0.00003 0.00005 0.00021 0.00029
3 0.000005 0.00001 0.00004 0.00011 0.00022 0.00051 0.00074
4 0.000647 0.00103 0.00232 0.00319 0.00470 0.00792 0.01254
5 0.001584 0.00286 0,00508 0.00881 0.01400 0.04916 0.25733
6 0.053574 0.08683 0.20596 0.35950 0.66065 1.50189 2.09749
7 0.052524 0.09236 0.21966 0.45520 0.69694 1.45404 2.39742
8 0.080050 0.11859 0.25794 0.47713 1.08264 2.19350 2.87926
9 0.095165 0.26035 0.65239 1.34425 2.35414 3.73826 6.13897

10 0.017527 0.08162 0.16255 0.28746 0.62382 1.21045 1.62862
11 0.012018 0.01846 0.04025 0.06589 0.12543 0.25917 0.41455
_Z 0.001157 0.00221 0.00488 0.00750 0.0:I304 0.02423 0.03731

0,31609 0.81530 1.64030 3.16828 5.48651 8,99683 I2.4655

DOSE FACTORS set to central value
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The SAS System 17:46 Tuesdc_,, December 15, 1992 1

NODE-IS2 (BAKER)

_ON _N PS Q1 MEDIAN Q3 P95 MAX

1 0000000 0.0000_e e._0_00_ 0.00000 0.00000 0.00000 0.00000
2 0000000 0.000000 0.000000 _,00000 0.00000 0.00000 0.00000
3 0000000 0.000000 0.000000 0,00000 0,00000 0.00001 0.00001
4 0000001 0.000000 0.000001 0.00000 0.00000 0.00000 0.00001
5 0002119 0.000330 0.000852 0.00208 0.00323 0.00722 0,01319
6 0001648 0.000575 0.001088 0.00209 0.00600 0.02226 0.05660
7 0000832 0.000181 0.000358 0.00097 0.00278 0.01309 0.02334
8 0062845 0.025224 0.073716 0.12801 0.23368 0.49640 0.60494
9 0075922 0.015750 0.0312¢¢ 0.05026 0.07084 0.12165 0.16437

10 0020618 0.003308 0.007168 0.01341 0.02027 0.04601 0.06348
11 0001211 0.000300 0.000686 0.001Z5 0.00213 0.00382 0.00806
12 0000123 0.000030 0.000064 0.00012 0.00017 0.00030 0.00052

.018531 0.057922 0.13501 0.21167 0.34952 0.59351 0.79484

NODE-962 (ELTOP_)

W40N WIN P5 QI MEDIAN Q3 P95 MAX

1 0.00022 0.00040 0.00137 0.00326 0.0073 0.0164 0.0305
2 0.00041 0.00106 0.00185 0.00251 0.0034 0.0052 0.008_
3 0.00007 0,00010 0.00020 0.00045 0.0008 0.0018 0.0030
4 0.00619 0.01616 0.02926 0.05706 0.0956 0.3722 0.7743
5 0.51203 0.73356 1.29076 1.84948 2.4715 4.5539 6.6149
6 1.22208 2.01486 3.22217 4.62359 5.9929 8.6698 i2.8515
7 1.68929 3.33065 5.74306 8.54410 11.0296 21.1176 33.0973
8 1.48418 2.48538 4.09745 5.88916 7.7400 10.7562 15.0055
9 1.564_0 1.93877 3.12092 4.58401 6.2663 10.6169 19.0242

10 1.12907 1.80696 3.88269 6.37777 8.8719 17_060 26.2743
!1 0.17292 0.27066 0.49241 0.82968 1.2548 2.1959 2.4286
12 0.09631 0.13001 0.18383 0.22327 0.2689 0.3430 0.4955

10.3903 15.6397 25.7314 33.3305 46.0873 68.6946 77.4800

NODE-IS07 (SPOKANE)

_ON k_N PS Q1 MEDIAN q3 P95 MAX

I 0.00002 0.00005 0.00020 0.00038 0.00058 0.00104 0.00133
2 0.00001 0,00001 0.00002 0.000_3 0.00005 0.00009 0.00015
3 0.00001 0.00001 0.00004 0,00010 0.00019 0.00033 0.00048
4 0.00150 0.00201 0.00246 0.00306 0.00355 0.00446 0.00532
5 0.00325 0.00481 0.00626 0.00813 0.00990 0.04255 0.14082
6 0.12136 0.15584 0.24377 0.37942 0.46780 0.75064 1.38414
7 0.14111 0.18536 0.30192 0.38985 0.56128 0.84346 0.95486
8 0.13127 0.21260 0.33745 0.4_328 0.70681 1.31960 1.60674
9 0.35665 0.52051 0.86605 1.25519 1.676_1 2.68841 3.37467

10 0.09129 0.13272 0.22140 0.29687 0.43368 0.90138 1.17743
!i 0.02470 0.02788 0.04563 0.06601 0.09417 0.14827 0.19559
12 0.00238 0.00397 0.00534 0.00709 0.00922 0.01337 0.02156

1.12565 1.42490 2.27488 2.90281 3.95880 5.82310 6.35587

DOSEFACTORSand TRANSFERFACTORSsee to cenCrQl values
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