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PREFACE

The primaryobjectiveof the HanfordEnvironmentalDose Reconstruction

(HEDR)Projectis to estimatethe radiationdose that individualscould have

receivedas a resultof the emissionssince 1944 from the U.S. Departmentof

Energy's(DOE)Hanford Site near Richland,Washington. An independent

TechnicalSteeringPanel (TSP) directsthe project,which is conductedby

BattellePacificNorthwestLaboratories(BNW).

One of the major objectivesof the HEDR Projectis to developseveral

computercodes to model the airbornereleases,transport,and e_ivironmental

accumulationof radionuclidesresultingfrom Hanfordoperationsfrom 1944

through1972. In July 1992, the HEDR ProjectManagerdeterminedthat the

computercodes being developed(DESCARTES,calculationof environmental

accumulationfrom airbornereleases,and CIDER, dose calculationsfrom

environmentalaccumulation)were not sufficientto create accuratemodels.

A team of HEDR staff membersdevelopeda plan to assure that computer

codes would be developedto meet HEDR Projectgoals. The plan consistsof

five tasks: I) code requirementsdefinition,2) scopingstudies,3) design

specifications,4) benchmarking,and 5) data modeling.

This report documentsone of a seriesof scopingcalculationsperformed

as part of the dose code recoveryactivitiesfor the HanfordEnvironmental

Dose ReconstructionProject. These scopingcalculationsform a mutually-

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

of the others. The completelist of scopingreports is shown in the table on

the followingpage.

This report is intendedto providea definitivetechnicalbasis to help

determinethe temporalresolutionthat shouldbe includedin the HEDR process

for estimatinghuman radiationdose. The work documentedin this reportwas

performedconcurrentlywith other tasks. Informationdevelopedin the course

of the work for this document influencedthe courseof other studiesand vice

versa. In the interestof prompt interactionbetweenthe HEDR staff, the TSP,

and the public,this report is being issued in its currentform.
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The reader shouldnote that recommendationson severaldesign issues

have been made to the TSP, in part as a resultof the studiesdescribedhere.

The recommendationspertinentto this report are I) reducingthe numberof

nuclides from three to one (iodine-131),2) using weekly data for the iodine-

131 emittedin the 1940s and monthlythereafter,and 3) dividingthe

geographicarea in which a person may have receiveda dose of radiationinto

1064 sectionsinsteadof the 2091 suggestedby the draft requirements.

Additionalscopingcalculationsare in progressor planned,and each will be

documentedin similarprojectreports.

Title CalculationNumber

ScopingCalculationsfor Componentsof the Cow-MilkDose 001
Pathwayfor Evaluatingthe Dose Contributionfrom Iodine-131

Determinationof the Contributionof LivestockWater 002
Ingestionto Dose from the Cow-MilkPathway

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 SpatialResolutionRequiredfor the 007
HEDR Dose Code

Determinationof the TemporalResolutionRequiredfor the 008
HEDR Dose Code
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1.0 INTRODUCTION

A seri_s of scoping calculations has been undertaken to evaluate the

radiation doses that may have been received by individuals living in the

vicinity of the Hanford site. Recommendations determined from these scoping

calculations are provided to the Hanford Environmental Dose Reconstruction

(HEDR)Technical Steering Panel (TSP) with the intent of providing a

definitive technical basis to assist in deciding the temporal resolution that

should be included in the HEDRprocess for estimating dose for individuals.

This scoping calculation is designed to provide information pertinent to

developing the dose code, especially information relevant to code flexibility

and data availability; the intent is to simplify the amount of information

that must be stored and retrieved.

The primary impetus for this scoping calculation was to assess the

consequences of selecting alternative computational time steps for the main

Hanford Environmental Dose Reconstruction (HEDR) Project models'. Current

conceptual design of the primary HEDRdose code requires compiling a very

large database of daily intermediate results; reduction in the size of this

database could have significant impact on the selection of a final design

strategy.

This scoping calculation (Calculation 008) examined the potential for

changes in the uncertainty distributions of potential doses from releases in

the year 1945 as a function of temporal resolution of the intermediate data

storage. This study builds on the work initiated in the fifth scoping

calculation, which addressed the uncertainty of the dose estimates at a point;

the sixth calculation, which extrapolated the doses throughout the atmospheric

transport domain; and the seventh, which evaluated the spatial scales across

the domain. A projection of dose to representative individuals throughout the

proposed HEDRatmospheric transport domain (Ramsdell and Burk 1992) was

prepared on the basis of the HEDRsource term (Heeb 1992). Addressed in this

calculation were the contributions to iodine-131 thyroid dose of infants from

I) 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 I as described in scoping
calculation 001.
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2.0 TECHNICALMETHODS

Thyroiddoses were calculatedfor infantswith maximalexposure

parametersthroughoutthe currentHEDR atmospherictransportdomain, using

results from the detailedHEDR source term (Heeb 1992), the HEDR atmospheric

transport_nodelRATCHET(Ramsdelland Burk 1992),and the PILOT code developed

to prepareanalysesfor preparationof a plan for performingsensitivityand

uncertaintyanalysisof the HEDR model. Individualswere assumedto have a

rural lifestyle,with milk suppliedby a backyardcow supportedon Feeding

Regime I (HEDR staff 1991, page 2.17). The parametersused in the

calculationswere those intendedfor use in the main calculationalmodel

(Snyderet al. 1992). In the analysisfor scopingcalculation005, the

distributionsfrom Snyderet al. (1992)were shown to lead to doses for which

the uncertaintieswere dominatedby two factors,the feed-to-milktransfer

factor,and the ingestiondose factor. Therefore,analyseswere also

performedwith these two parametersset to constantvalues,so that the

atmospherictransportand depositionvalues could be evaluatedwithoutthese

confoundingfactors.

Surfacedepositiondata used were calculated(J. V. RamsdellJr., data

transfer,December 1992) using the RATCHETatmosphericdispersioncode

(Ramsdelland Burk 1992) based upon the latestHanfordiodine-131sourceterm

informationreportedby Heeb (Heeb 1992, page 4.36). Daily air concentrations

and surfacedepositionsfrom 100 realizationswere used in these scoping

calculations(J. V. RamsdellJr., data transfer,December 1992).

2.1 USE OF PILOT CODE FOR CALCULATIONOF DOSES

As part of the dose code studies,a prototypeimplementationof the full

set of requiredequationshas been made. This prototypecode, called PILOT_

is still in development;resultsmust be consideredto come from unverified

software. However,the developersare reasonablycomfortablewith its
results. The PILOT code was used to calculatethe case listed below.



The case simulatedwas that of an infantdrinkingmilk from a backyard

cow fed on FeedingRegime I. Monthlyand total 1945 thyroiddose resultsfrom

iodine-131were estimatedusing the PILOT code for the combinedpathwaysof

I) air submersionand groundshineexternaldose, 2) inhalation,3) ingestion

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

vegetablesand fruits,6) ingestionof meat, 7) ingestionof eggs, and

8) ingestionof cows' milk from FeedingRegime i. These doses includedthe

seasonally-dependentvariationin vegetationgrowth,cow-feedingpatterns,and

fresh food availability.

PILOT code results for 6-mile by 6-milegrid nodes in the vicinityof

Baker City, Oregon,and Eltopiaand Spokane,Washington,were providedwith

all parametersvarying stochastically,with the feed-to-milktransferfactor

and ingestion-dose-factorset to constant (median)values,and with these

parametersheld constant and the environmentalmedia averagedover different

lengthsof time.

2.2 EVALUATIONTECHNIQUES

The factorsof feed-to-milktransfer and dose-per-unitingestionare

only varied by realization,not by day. Becausethese two parameters

currentlyinduce large variabilityin the calculateddose estimatesand

becausethey are essentiallyindependentof time (at least in the current

implementationof the model), the resultswere evaluatedwithout these two

sourcesof uncertainty. Visual inspectionsof the median,minimum-to-maximum

range, and lower and upper percentileswere used to evaluatethe impactsof

storingdata daily versusweekly.



3.0 RESULTS/DISCUSSION

The primaryimpetusfor this scopingstudy was to assess the

consequencesof selectingvariousalternativecomputationaltime steps for the

main HEDR models. The currentconceptualdesign of the primaryHEDR dose code

requirescompilinga very large databaseof intermediatedaily results;a

reductionin the size of this databasecould have significantimpacton the

selectionof a final design strategy.

The HEDR modelingstrategy (Shiplerand Napier 1992) indicatesthat, for

years after about 1950, the modelingeffort should be reducedto about a

monthlytime step becauseof the lack of availabilityof finer resolutionof

sourceterm or environmentaltransportdata. This lack of inputdata suggests

that it is not necessaryto carry internalcalculationswith a greater

resolutionthan the data support,becauseany appearanceof improvedaccuracy

would probablybe misleading. Thus, this analysisis directedtoward the

period of highe_tprojecteddoses,the periodof the mid- to late-1940s.

3.1 EVALUATION9F TEMPORAL.IMPACTS

Summaryannual thyroiddose resultsfrom the PILOT Code, with dose

factorsand feed-to-._ilktransferfactorsset to their median values,are

shown in Table I for Baker City, Oregon,and Eltopiaand Spokane,Washington.

Complete resultsof the PILOT Code estimationare providedin the Appendix.

Resultsare shown for two cases: i) daily time steps in t_e dose code and

2) weekly time steps in the dose code. Results are impactedin only the

second or third significantfigureof any of the calculatednumbers. This is

true for any month and any location, lt is apparentthat, for a person who

remainedwithin the domain during these time steps,the time step for

calculatingthe dose is not significant.

There are actuallyvery few parameters,other than the sourceterm and

atmospherictransport,that vary on a daily basis in the currentmodel. The

most importantof these is the ingestionrate of variousfood products.

However,when the dose is integratedover a period of other than a few days,

the daily variationsin the diet tend to cancel out. The day-to-daychanges

in the environmentalconcentrationstend to become small, because,even if
q
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TABLE I. Summaryof Annual ThyroidDose Distributionsto InfantsDrinking
Milk from Cows Fed on Regime I at Three Locationsfor Daily and
Weekly Time Increments,TransferFactor and Dose FactorHeld
Constant (rad)

Location 5th percentile Median 95th Percentile

Dail.yIncrement

Baker City 0.0579 0.212 0.593
Eltopia 15.6 33.3 68.6
Spokane 1.42 2.90 5.82

. Weekly Increment

Baker City 0.0581 0.211 0.592
Eltopia 15.8 33.5 68.9
Spokane 1.42 2.94 5.82

there is little-to-nodepositionon any given day, environmentalcontamination

from previousdepositionevents lingersin the environment. Thus, storageof

data in, and access from, the environmentalcontaminationdatabase,could be

performedon time steps of a week, resultingin changesof less than one

percent in the calculateddoses and their estimateduncertaintiescompared

with calculationsperformedon a daily time step.

3.2 EVALUATIONOF CODE FLEXIBILITY

There is only one notabledisadvantageto storingdata on time steps

longer than one day. This is the loss of flexibilityin estimatingdoses to

people who moved within the HEDR domainduring periodsof high contamination.

The dates at which such peoplemay be allowedto change residenceswould be

constrainedby the resolutionof the environmentalcontaminationdata. For

certainlocations,such as immediatelyeast of the HanfordSite during the

year 1945, tl_ dose accruedon a singleday may approachthe TSP dose decision

level (Shleien1992). However,if the personremainedwithin this area for

more than a few days, the actual fractionof the total dose that this

representswould be quite small, and it is likely that such variationswould

be small in comparisonwith the uncertaintycalculatedfor the remaining

exposures. Because it should be rare that individualswill requestdoses for

exposureslastingless than one week, the fractionalloss of resolutionin the

6



dose calculationcaused by using a weekly time step should be less than 10

percentfor all individuals.

3.3 ADDITIONALCOMMENTS

lt must be emphasizedthat the dose estimatespresentedin this scoping

calculationdo not representfinal dose estimatesfor any person living in the

HEDR study area. The computationsuse parametersselectedto representa

generalclass of potentially-exposedindividualsand may not adequately

representany one person. The computationdescribedherein is intendedsolely

as a theoreticalscreeningdevice to direct the attentionand level of detail

needed in the developmentof the final dose code package.
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4.0 RI_COMMENDATIONS

Scopingcalculationswere performeuto evaluatethe impactsof use of

variousalternativelevels of temporalresolutionin themain HEDR dose

calculation. The recommendationsbelow are based on an accumulationof

evidencetemperedby the desire to reducethe size of the HEDRIC environmental

accumulationdatabase. Based on the resultsof this scopingstudy, the

followingrecommendationsare made for the HEDR project"

• Data within the environmentalaccumulationdatabase shouldbe
stored on a wcekly time step, for the period of the 1940s.

• Data for times beyond 1950 shouldbe storedon a _ ;nthlytime step,
to acknowledgethe loss of resoiutionin the sourceterm and
atmospherictransportdata.
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5.0 OUALITYASSURANCE

Quality assurancewas undertakenin accordancewith PNL-MA-70,Volume 1,

Proceduresfor QualityAssuranceProqram,under PNL administrativeprocedure

PAP-70-301,"Hand Calculations,General." Completedocumentationof the

calculationwas preparedby the authors,who performedthe calculations. A

thorough independentreview was conductedby a senior scientistindepen_nt of

the HEDR project. Documentationis on file and availablefor review.
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PILOT CODE RESULTSFOR THREE LOCATIONSFOR INFANTSFOR
DAILY AND WEEKLY TIME STEPS

The followingpages were preparedwith the PILOT code. The PILOT output

was manipulatedinto a readableform using commercialsoftwarecalled SAS®.

Data are providedfor three locationsand their surroundings:Baker City,

Oregon, Eltopia,Washington,and Spokane,Washington. The node representing

Baker City is node 152. That representingEltopiais node 962. The node

representingSpokaneis node 1507. Nodes are numberedsequentially,with the

lower numbersbeing to the south and west on the grid.

Severalstatisticsare providedfor each node. Doses are presentedfor

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

stochasticanalysesare providedin terms of the minimum (MIN),fifth

percentile(P5), twenty-fifthpercentile(QI),median (MEDIAN),seventy-fifth

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

calculatedin the 100 realizations. The totals at the bottom of each column

are the actualcalculatedtotals for the year, they may not be the _um of the

individualmonthlyvalues.

Informationpertinentto the calculationsappearingon _ach page is

presentedon the bottomof the page.

A.1
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The SAS System 18:26 Tuesday, December 15, 1992 1

NODE.,152 (BAKER)

lug3N 14IN PS 01 MEDIAN 0.3 P95 MAX

1 0.000000 0.000000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.000000 0.000000 0.00000 0.00000 0.00000 0.00000 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. 000415 0. 001065 0. 00293 0. 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. 006474 0. 030265 0. 07283 0.14054 0. 29034 0. 73767 1. 24954

10 0. 000924 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=962 (ELTOPIA)

liON MIN PS Q1 MEDIAN Q3 P95 MAX

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 0.02129 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 5,40883 13,9394 22,0926 46,6855 142,746 230,019
8 1.13199 4. 28806 8.1435 !5. 9948 28. 5753 82. 250 155. 635
9 1. 58024 4.14202 11. 0075 21.1815 39. 4004 115. 429 398. 093

10 0. 76140 2. 21512 6. 2485 21. 4291 48. 6494 133. 759 302. 636
11 0.10170 0.19165 0. 4095 0. 8364 1.6510 3.681 8. 046
12 0. 06135 0.11344 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..1507 (SPOKANE)

NON MIN PS Q1 MEDI,Mi Q3 P95 MAX

1 0.00005 0.00010 0.00039 0.00083 0.00164 0.0050 0.0118
2 O.00001 O.00002 0.00005 O.00009 O.0._018 O.0004 O.0008
3 0.00002 0.00003 0.00011 0.000'26 0.00049 0.0024 0.0072
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 0.64828 1,35890 2,71564 10,7584 26.1243
7 0.13862 0.40221 0,94870 1.88331 3.46745 12.4256 32.431.9
8 0,16430 0,38635 1,00148 1,93315 3,28957 11,6875 27,8972
9 0.32822 0.57017 1.68921 3.13333 5.05218 16.1120 33.9839

10 0.03355 0.12876 _. 27846 0.43391 0.96867 2.4980 7.8488
11 0.01657 0.02664 ,,_.05628 0.09233 0.16835 0.5441 1.3082
12 0.00157 0.00407 0.00700 0.01162 0.01885 0.0514 0.1335

0.91460 1.81351 5.21221 9.39057 16.5175 47.5966 122.495

A "NORMAL"r'un

A.2

i
-II



J

The SAS System 18:10 Tuesdoy, December 15, 1992 1

NODE=,152CBAKER_

MON I_N P5 Q1 MEDIAN Q3 P95 MAX

1 0. _0 0.000000 e. 00000 e. 00000 0. _ e. 00000 0.00000
2 0.000000 0.000000 0.00000 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 0.40335
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 0.33873 0.66078 0.92734 1.97692 3. 88051

NODE-962 CELTOPIA)

MON MIN P5 Q1 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 0.0%935 0. 02329 0. 0446 0. 0886 0. 3442 1. 990 4. 556
5 1. 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 7,84408 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 19. 8668 35. 6324 84.147 123. 450

1.0 1. 29470 2. 28340 8. 8610 20. 4886 39.4,405 88. 546 139. 758
11 0.19%96 0. 29325 0. 5139 0. 8637 1. 2691 2. 350 2. 495
12 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=IS07 CSPOKANE_)

MON MIN P5 Q1 MEDIAN Q3 P95 MAX

1 0.0000-:, 0. 00009 0.00044 0.00073 0.00164 0.00287 0.0048
2 0.0000;_ 0, _0003 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 0.00680 0.00837 0.01189 0 02058 0. 03199 0.07323 0.2615
6 0. 25542 0.47541 0. 87783 1 48115 2. 29127 6. 90377 9.6467
7 0.29165 0.53678 1.11530 1 92392 2.98123 7.67500 15.5694
8 0.27899 0.64700 1.14060 1 86122 3.13343 7,02326 11.0839
9 0.59902 0.94104 1.87977 2 73614 4.67214 9.28041 16.3139

10 0.11925 0.18693 0.32664 0 45918 0.71%93 1.58494 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 central, val.ue
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The SAS System 18:41 Tuesday, December 15, 199Z 1

NODE=152CBAKER)

MON MIN PS Q1 MEDIAN Q3 p95 MAX

1 0000000 0.000000 0.000000 0. 00000 0.00000 0.00000 0.00000
Z 0000000 0.000000 0.000000 0.00000 0.00000 0.00000 0.00000
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 0.0Z381
6 0000746 0.000321 0.001120 0. 002¢4 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. 0002_ 0. 00053 0. 00104

. .011216 0. 044296 0.10237 0.19956 0. 38699 1. 26769 2. 49888

NODE-962 (ELTOPI.A)

MON M]:N P5 0.1 MEDIAN Q3 P95 MAX

1 0. 00018 0. 00030 0. 00168 0. 00377 0. 0073 0. 0211 0.04Z0
Z 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 0.00&¢8 0.01126 0. 02611 0. 05959 0.1363 0.4862 1.1977
5 0.2Z033 0.47089 1.17977 1.99178 3.033Z 8.2427 1,?..5563
6 0.51502 1.01788 Z. 68195 4.32085 7. 6512 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 Z. 84041 4.32369 6.9601 19.9132 28.8136

10 0. 54491 1. 41640 Z. 88503 6. 23443 12. 6941 25. 5965 39. 5881
11 0, "9242 0.17892 0.38294 0.81357 1.6922 3.4961 7.9909
12 0. 02967 0. 07540 0.17965 0. 24557 0. 345; 0. 6950 0. 8562

5. 87989 7.20476 19.8473 34.6334 55. 296Z 139.300 175.225

NODE=IS07 (SPOKANE)

MON I_N P5 Q1 MEDIAN 0.3 P95 MAX

1 0.000015 0.00004 0.00017 0.00034 0.00074 0.00171 0.00306
Z 0.000006 0.00001 0.0000Z 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 2.3974Z
8 0.080050 0.11859 0.23794 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
12 0.001157 0.00221 0.00488 0.00750 0.01304 0.02423 0.03731

0.31609 0. 81530 1.64030 3.16828 5.48651 8.99683 12.4655

DOSE FACTORSset to central,value

A.4
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NODE-152 CB_ER)

MON M]:N P5 0.1 MEDIAN 0.3 P95

1 .0000000 0. 000000 0. 000000 0. 00000 0. 00000 0. 00000 0. 00000
Z .0000000 0. 000000 0. 000000 0. 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. 031244 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. 00125 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 (ELTOPT_A)

MON NIN P5 ql 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. 0080
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 Z. 01486 3.22217 4.62359 5.9929 8.6698 1Z. 8515
7 1.68929 3.33865 5.74306 8.54410 11.0296 21.1176 33.0973
8 1.48418 2.48538 4.09745 5.88916 7.7480 10.7562 15.0055
9 1.56440 1.93877 3.12892 4.58401 6.2663 10.6169 19.0Zt' 3

10 1.12907 1.80696 3.88269 6.37777 8. _1719 17.4060 26.2743
11 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-1507 (SPOKANE)

MON MIN P5 QZ MEDIAN Q.3 P95 MAX

1 0.00002 0.00005 0.00020 0.00038 0.0_058 0.00104 0.00133
2 0.00001 0.00001 0.00002 0.00003 0.0000S 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 ,_.84346 0.95486
8 0.13127 0.21260 0.33745 0.48328 0. 70681 1.31960 1.60674
9 0.35665 0.52051 0. 86605 1.25519 1. 67601 2.68841 3.37467

10 0.09129 0.13272 0.22140 0. 29687 0.43368 0.90138 1.17743
11 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 TRANSFERFACTORSset to central, values

A.5
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NODE-152 CBAKER)

MON 1=4IN PS Q1 MEDIAN Q3 P95

1 .0000000 0. 000000 0. 000000 0. 00000 0. 00000 0. 00000 0. 00000
2 .0000000 0. 000000 0. 000000 0. 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 .0001622 0. 000358 0. 000837 0.0_204 0.00344 0.00779 0.01349
6 .0001836 0. 000586 0. 001095 0. 00206 0. 00611 0. 02144 0. 05646
7 .0000852 0. 000190 0. 000536 0. 00123 0. 00322 0. 01333 0. 02462
8 .0057344 0. 023761 0,071316 0.12696 0. 23318 0. 49088 0. 60414
9 .0079998 0. 015277 0. 032038 0. 05026 0. 07210 0.11782 0.16389

10 . 0021080 0. 003442 0. 007397 0. 01348 0. 02134 0. 04655 0. 06050
11 .0001211 0. 000307 0. 000687 0. 00125 0. 00229 0. 00390 0. 00806
12 .0000125 0. 000030 0. 000064 0. 00012 0. 00017 0. 00030 0. 00052

•018590 0.058133 0.13252 0.21072 0.34878 0.59199 0.79551

NODE=,962(ELTOPIA)

MON MIN P5 Q1 MEDIAN Q3 P95 MAX

1 0,00023 0. 00041 0. 00142 0. 00332 0. 0073 0. 0163 0. 0304
2 0. 00040 0. 00105 0. 00179 0. 00254 0. 0034 0. 0051 0. 0078
3 0. 00007 0. 00010 0. 00019 0. 00044 0. 0008 0. 0017 0. 0030
4 0. 00626 0. 01651 0. 03852 0. 05748 0.1018 0. 3506 0. 7035
5 0. 55211 0. 79315 1. 37097 1. 92465 Z. 5297 4.4469 6.3914
6 i.20041 2.01991 3.21811 4.56510 5.9248 8.7278 L_..9552
7 1. 67060 3. 31785 5. 76369 8. 54107 10. 9648 21. 0241 32.8725
8 I.47474 2.51461 4.08994 5.92014 7.7986 10.7398 15.1119
9 I.58372 I.94654 3.15900 4.63162 6.1033 10.2980 19.4179

10 1.13738 1. 77612 3. 91307 6. 41296 8. 8817 16. 9845 26. 5208
11 0.16851 0. 27027 0. 50364 0. 84244 1. 2388 2.1973 2. 4283
12 0. 09711 0.13040 0.18379 0. 22329 0. 2693 0. 3434 0. 4956

10. 4446 15.76L?. 25.7677 33.4771 46.4772 68.9125 77.7862

NODE=,1507(SPOKANE)

MON MIN PS Q1 MEDIAN Q3 P95 MAX

1 0. 00002 0. 00005 0. 00020 0. 00036 0. 00059 0. 00104 0. 00133
2 0. 00001 0. 00001 0. 00002 0. 00003 0. 00005 0. 00009 0. 00015
3 0. 00001 0. 00001 0. 00004 0. 00010 0. 00018 0. 00032 0.00047
4 0.00150 0.00201 0.00246 0. 00301 0. 00356 0. 00439 0. 00533
5 0. 00346 0. 00503 0. 00683 0. 00920 0. 01387 0. 05912 0.11924
6 0.11719 0.15254 0. 24456 0. 37674 0. 47440 0. 72884 1. 33652
7 0.14002 0.18625 0. 29975 0. 39356 0. 56902 0. 83373 0. 97647
8 0.13272 0. 20706 0. 34100 0. 48943 0. 72013 1. 32123 1. 59047
9 0. 36106 0. 52733 0. 87636 1. 24504 1. 67503 2. 64582 3. 36201

10 0. 09251 0.13039 0. 21752 0. 30146 0. 43860 0. 90417 1.17795
11 0. 02228 0. 02728 0. 04575 0. 06602 0.09243 0.14573 0.19506
12 0. 00239 0. 00399 0. 00533 0. 00710 0. 00921 0. 01339 0.02159

1.11610 1. 42586 2. 28984 2. 93566 3. 99901 5. 82498 6.35117

WEEKLYoverages of concentrations, DOSEFACTORand TRANSFERFACTORset to central values

A.6
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