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i Attached is a conceptual discussion of the approaches the HEDR Project is planning to use in
'_ calculating individual doses daroughout the entire period of Hanford Site o_rations. Each of the
:: major environmental transport pathways is considered - atmosphere, surface water, and ground-

water. For each of the transport pathways, a different sequence of modeling techniques is
, projected, depending on the level of sophistication deemed appropriate. This discussion is an

elaboration on the assumptions initially presented in the HEDR l_"oject Summary Schedule and
refined in the FY 1992 and FY 1993 task plans.

" We presented the concepts in this working paper at the Quality Assurance and Technical Integration
Subcommittee meeting in Pasco on April 23, 1992, and discussed it in the full public meeting on
April 24, 1992. The report contains a number of refinements and subtl,_variations from the TSP-
approved task plans. We anticipate a thorough discussion with the TSP and CDC.
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This reportdetails the conceptualapproachesto be use_iin calculating

radiationdoses to individualsthroughoutthe variousperiodsof operationsat

the HanfordSite. The report considersthe major environmentaltransport

pathways--atmospheric,surfacewater, and ground water--andprojectsan

- appropriatemodeling techniquefor each. The modelingsequencechosen for

each pathwaydepends on the availabledata on doses, the degree of confidence

justifiedby such existingdata, and the level of sophisticationdeemed

appropriatefor the particularpathwayand time period being considered.

Scientificallydefensibledose reconstructionrequiresvarying levelsof

effort and detail,dependingon the types of activitiesengagedin by the

subjects,the time periodsduringwhich such activitiestook place, and the

adequacyof the recordeddata° 'Thus,the staff of the Hanford Environmental

Dose Reconstruction(HEDR)Project,under the policiesset by the Technical

SteeringPanel (TSP),strive to adapt their focus accordingto the pertinent

facts and circumstances,both historicaland technical.

lt has, therefore,been a generaloperationalassumptionof the HEDR

Projectthat more detailed reconstruction,and consequentlymore effort,

shouldbe expended on the earlier,rather than the l_ter,periodsof Hanford

Site operations. F.orexample,for the mid-1940s'themodeling sequence

requiresa very fine temporalresolution.--becausethe largest releasesof

radionuclidesto the air occurredduring that period. This approach,then,

also justifiesprogressivelyless detailedmodelingeffortsfor the middle

and later periodsof Site operations-_forreasons such as the existenceof

contemporaneousdose estimatesin the middle period (1950 - 1972), tile

increasingreliabilityof dose estimatesduring the 'laterperiod (1973 -

1991),and the shutdownof the originaleight reactorsand their reprocessing

plants in 1972.

iii



_ONTENTS

SUMMARY ............................... iii

1.0 INTRODUCTION .......................... I

2.0 MAJOROFFSITE AIR PATHWAYS ................... 5

• 2.1 SOURCETERMESTIMATION, 1944-1948 ............. 5

2.2 SOURCETERMESTIMATION, 1950-1972 ............. 5

2.3 ATMOSPHERICDISPERSION,1944-1949 ............. 6

2.4 ENVIRONMENTALACCUMULATION,1944-1949 ........... 6

2.5 INDIVIDUALDOSE CALCULATIONS,1944-1949 .......... 6

2.6 ATMOSPHERICTRANSPORT,ENVIRONMENTALACCUMULATION,
AND INDIVIDUALDOSE CALCULATIONS,1950-1972 ........ 7

2.7 DOSE ESTIMATESFOR TIMES BEYOND 1972 ............ 7

2.8 INDIVIDUALDOSE CALCULATIONSFOR AREAS BEYOND
THOSE COVEREDBY THE DISPERISONGRID ............ 8

3.0 MINOR OFFSITEAIR PATHWAYS ................... 9

3.1 SOURCETERM ESTIMATION,1944-1949 ............. 9

3.2 SOURCETERM ESTIMATION,1950-1972 ............. 9

3.3 ATMOSPHERICDISPERSION,1944-1949 ............. 9

3.4 ATMOSPHERICTRNSPORT,ENVIRONMENTALACCUMULATION,
AND INDIVIDUALDOSE CALCULATIONS,1950-1972 ........ 9

3.5 EVALUATIONOF PATHWAYCONTRIBUTIONTO DOSE,
1944-1949 ......................... 10

3.6 EVALUATIONOF PATHWAYCONTRIBUTIONTO DOSE,
1950-1972 ......................... 10

3.7 EVALUATIONOF PATHWAYCONTRIBUTIONTO DOSE,
1973-1991 ......................... 11

3°8 EVALUATIONOF INDIVUDALDOSES, 1973-1991 .......... 11

4.0 ONSITEAIR PATHWAYS ....................... 13

I,, I] II'TI'IIII lI[ll,lilplR,_]r_r rib _ ll,_l I , l _, '-' ,]llrlrll, p ', _ II l I Ill' 'I _ _I_' l'l _ l _i I I I F r .... Ill '_ Nll]ll_rlllp,,,iTvlI ...... II 'Irl"IH'llTl" lIB ,ll inrlPlllr l l "II"'



4.1 SOURCETERM ESTIMATION,1944-1949 ............. 13

4.2 SOURCETERM ESTIMATION,19_0-1972 ............. 13

4.3 ATMOSPHERICDISPERSIONAND DOSE, 1944-1949 ......... 13

4.4 ATMOSPHERICDISPERSIONAND DOSE, 1950-1972 .... . ..... 13

4.5 ATMOSPHERICDISPERSIONAND DOSE, 1973-1991 ......... 14

4.6 DOSES FROIIMINOR ONSITE PATHWAYS,1944-1949 ........ 14

4.7 DOSES FROM MINOR ONSITE PATHWAYS,1950-1972 ........ 14

4.8 DOSES FROM MINOR ONSITE PATHWAYS,1973-1991 ........ 14

4.9 DATA FOR ATMOSPHERICDISPERSIONAND DOSES, 1973-1991 .... i4

5.0 MAJOR OFFISTERIVER PATHWAYS .................. 15

5.1 SOURCETERM ESTIMATION,1944-1949 ............. 15

5.2 SURFACE-WATERTRANSPORT,1944-1972 ............. 15

5.3 ENVIRONMENTALACCUMULATION,1944-1972 ........... 15

5.4 INDIVIDUALDOSE CALCULATIONS,1944-1972 .......... 16

5.5 VERIFICATIONOF CONCENTRATION,ACCUMULATION,AND
DOSE ESTIF_TES,1944-1972 ................. 16

5.6 RIVER TRANSPORT,ENVIRONMENTALACCUMULATION,AND
INDIVIDUALDOSE CALCULATIONS,1973-1991 .......... 16

5.7 DOSE CALCULATIONSFOR AREAS BEYONDI'HOSECOVERED
IN TH_ SITE ANNUAL REPORTS, 1973-1991 ........... 16

6.0 MINOR OFFSIFESURFACE-WATERPATHWAYS .............. 17

6.1 SOURCE"FERMESIMATION,1944-1972 .............. 17

6.2 ENVIRONMENTALACCUMULATION,1944-1972 ............ 17

6.3 EVALUATIONOF PATHWAYCONTRIBUTIONTO DOSE,
1944-1972 ......................... 17

6.4 MINOR RIVER TRANSPORT, ENVIRONMENTALACCUMULATION,
AND INDIVIDAULDOSE CALCUALTIONS,1973-1991 ........ 18

6.4 MINOR DOSE CALCULATIONSFOR AREAS BEYOND THOSE COVERED
IN THE SITE ANNUAL REPORTS, 1973-1991 ........... 18

vi

ii



7.0 OFFSITE GROUND-WATERPATHWAYS .................. 19
p

7.1 RIVER TRANSPORTAND ENVIRONMENTALACCUMULATION,
1944-1972 ......................... 19

7.2 INDIVIDUALDOSE CALCULATIONS,1944-1972 ........... 19

7.3 TRANSPORT,ENVIRONMENTALACCUMULATION,AND INDIVIDUAL
DOSE CALCULATIONS,1973-1991 ................. 19

7.4 DOSE CALCULATIONSFOR AREAS BEYONDTHOSE COVERED
IN THE SITE ANNUAL REPORTS,1973-199I ........... 19

APPENDIX- HEDR PROJECTSUMMARYSCHEDULEAND ASSUMPTTONS ....... A.1

vii



I.0 _LN_TRODUCTIOH

The purposeof this letterreport is to formalizethe cor,ceptual

approachbeing consideredfor the calculationof radiationdo:;esto individ-

uals throughoutthe periodof HanfordSite operations. Each of the major

environmentaltransport,pathways--atmospheric,surfacewater, and ground

water--isconsidered.For each of the transportpathways,a differentsequence

of modelingtechniquesis projected,dependingon the availabledata, confid-

• ence in existingdoses, and level of sophisticationdeemed appropriate. This

discussionis an elaborationon the assumptionsinitiallypresentedin the

Hanford EnvironmentalDose Reconstruction(HEDR)ProjectSummarySchedule,

April 1991; the TechnicalSteeringPanel (TSP) work plan, September1991; and

the refinementsin the Fiscal Year (FY) 1992 and FY 1993 task plans.

The generalmagnitudeof the radionuclidereleasesover time decreased

radicallyfrom the mid-lg40sto the present. In addition,the availabilityof

reliablemonitoringdata and technicallydefensibledosimetricprojections

increasedfrom the mid-lg40sto the present. Therefore,it has been a general

operationalassumptionof the HEDR Projectthat more detailedreconstruction,

and consequentlymore effort, shouldbe expendedon the earl'iertimes than on

the later periods. This generalassumptionhas been apparentin the Project

SummaryScheduleassumptionsand in the TSP-approvedtask plans. For refer-

ence, the assumptionsfrom the ProjectSummaryScheduleare includedhere as

an appendix. A brief summary of the nature of these assumptionsis provided

in Table I for the atmosphericpathwaysand in Table 2 for the surface-water

pathways. (Becauseof the frequentreferencesthroughoutthis document to the

relevanttables,they are groupedtogether immediatelybefore the appendix.)

Each of the items indicatedby letter in Tables i and 2 is describedin the

following paragraphs.

The largestreleases of radionuclidesto the air occurred in the mid-

" 1940s. In order to properly accountfor the transportand depositionof these

radioactivematerials,and to properlypropagatethe uncertaintiesin the

releaseand meteorologicalconditions,a very fine temporalresolution is

required ('TableI). The staff workingon the Source Term Task (03) and the

AtmosphericTransportSubtask (04A) are developing informationfor the early

i



time period on an hourly basis (ItemA, Table I). lt is unreasonableto

require individualsto recreate their life historiesnn an hourly basis; it is

also unnecessarybecausethe individualdaily variationsare averagedover the

entire exposureperiod. Therefore,the dose calculationsperformedby staff

of Task 07 for this period are based essentiallyon seasonalvariations,but

use the Task 03 and Task 04 input concentrationsand depositionsorla daily

basis for computationalaccuracyand, again,to properly propagatethe uncer-

tainties throughoutthe calculation(ItemA, Table I).

During the middle years of Hanfordoperations,1950 - 1972, the releases

to the air were much lower than duringthe early period;they were also rela-

tively continuous. Becauseof the destructionof basic data, the difficulties

in obtainingcompleterecordsfrom multipleoperatingcontractors,and because

contemporaneousdose estimatesare, in fact, available,the HEDR Projectplans

to use monthly values for the source term; this will result in less need for

extremelydetailed informationfrom the transportand dose portionsof the

models (Item B, Table I). The shut-downof the original eight reactorsand

their reprocessingplants in 1972 caused a concomitantlarge reductionin

releases and (potentially)in doses. This fact coupledwith the availablity

of reliabledose estimatesfor the last period (1973-1991)justifiesincreas-

ing the temporalresolutionfrom monthlyto annuallyfor this period (Item C,

Table I).

In order to make the best use of the early source term and transport

temporal resolutiu_,a fine grid of receptorlocationswas established.

Beyond the Hanford Site boundaries(off-site),a 6-mile by 6-mile (10-kmby

10-km)grid is being used (Item D, Table !). Within the Site boundaries

(on-site),a series of radial grids is proposed,centeredon each release

point. This finer on-sitegrid will allow calculationof doses to individuals

exposed to more than one sourceof release(Item F, Table I). For the period

of intermediatereleases,theta same scaleswill be used (ItemsE and G, Table

I). In the period after 1972, use of such a fine grid is probablyexcessive,

so a much more generalapproachwill be taken (Item H, Table I).

A major considerationin estimatingdoses is the source and amount of

food eaten by people. To best use the informationdevelopedby the source

term and transportactivities,a resolutionapproachingthe 6-mile by 6-mile

2



transportgrid would be ideal. In generalpractice,a high level of resolu-

tion in agriculturalproductioncan be achievedon a county or sub-county

level. A high resolutionis being developedfor the countiesclosestto

Hanford for the early period (Item I, Table I). A decision as to the level

of detail for the period 1950-1972has not yet been made, but the operating

assumptionat this time is that, like the source term, a more general (county-

level or regional)productionand distributionsystem shouldbe adequate

(Item J, Table I). For the later period,when even doses to the most exposed

group should be relativelysmall, initialcalculationswill be made assuming

local productionof all foods (Item K, Table I). This will be a bounding

approximationthat will be reviewed at the time calculationsbegin.

"[hemagnitudesof doses resultingfrowntransportof radioactivemate-

rials in the ColumbiaRiver do not followthe same temporalpattern as those

from the air, and in generalthe peak doses via this pathwayare expectedto

be lower than the peak doses from the air p_thway. Becausereleases to the

river are not transportedas quicklythroughthe environmentas those to the

air, a weekly time resolutionis anticipatedfor most of the operatingperiod

of the reactors (Item L, Table 2). Followingreactorshut-down,an annual

scale is proposed (ItemM, Table 2).

Although a final decisionon the level of effort for ColumbiaRiver

modeling has not been made, planningis proceedingon the assumptionthat

doses will be calculatedfor individualsat only selectedlocations(no more

than a dozen or two) along the river'slength,and perhaps into the coastal

areas (Item N, Table 2). Doses to people in intermediatelocationswould be

bounded by those on either side. Followingreactorshut-down,the highest

doses are likely to be those of residentsclosestto the Site° These are

bounded in the Site annual reportsfor residentsof the Tri-Citiesof

Richland,Kennewick,and Pasco (Item O, Table 2).

The modeling techniquesanticipatedfor use for each of the pathway/time

combinationsare presentcdin Table 3. The approachespresentedin this table

constitutethe "tools"that will be used for estimatingindividualdoses.

Each of the "tools"is furtherdescribedin the sectionsbelow.



2.0 MAJ_ORQFFSITE.A_IR_I_ATHW_

The pathways of exposureconsideredin this categoryare those of inha-

lation,air submersion,and ingestionof milk, meat, eggs, poultry,leafy

vegetables,other vegetables,fruits,and grains, as currentlyincludedin the

HEDR codes DESCARTESand CIDER. Target populationsare all those livingwithin

the study area during this period.Additionalpathwaysmay be added as the

result of additionalresearch,sensitivityanalysis,testing, or TSP direc-

• tion. Paragraphnumbersrefer to the numbers in Table 3.

2.1 SOURCE TERM ES.TIMATION_4-1949

Detailedhourly releaseestimateswill be preparedwith the Source Term

Releasemodel (STRM)by staff of Task 03. The derivationof these estimates

will be based on the operatinghistoriesof individualreactorsand on records

of individualbatches processedthroughthe separationsplants. This is

requiredso that the uncertaintyof the amount releasedand the time it is

releasedcan be coupledwith the uncertaintyof the atmosphericdispersion

model. (The originalwork plans envisionedthis processfor the time period

1944-1952,so that the bulk of the releasesof 1-131would be accountedfor,

includingthe period in mid-1951during which the iodine-collectionsystems

failed and a secondarypeak of releasesof 1-13] occurred. However,the HEDR

Projecthas evidence that the necessaryGaily recordsno longer exist to allow

detaileddaily reconstructionfor the period beginningin 1950 through about

1953. The option of estimatingthe operatinghistoryof the reactorsand

separationsplantsduring this periodwas investigated;however,meteorolog-

ical data are also lackingfor the HanfordMeteorologicalStation [HMS]during

this time, adding an additionalcomplicatingfactor. See Section 2.3 below.)

2.2 ___E_TIMATION. 1950-I_9_7__

Staff of Task 03 will providecumulativemonthly releaseestimatesfor

this time period. These estimateswill be based on availableHanford-

originatedmonthly reports. Regularoperationof the separationsplants

ceased initiallyin 1972. The Source Term Task staff will prepare additional

informationon the period 1973-1992,but that will be primarilyfor

5



completenessand the publicrecord;it will not be formallyused in the dose

calculations. (See Section2.7 below.)

z.3   Q.EEIE.E,.s.ION. I94.LE

Daily integratedvalues of air concentrationand areal deposlt_onfor

each of the grid locationswill be preparedby Task 04 staff using the HEDR

gaussian-plume/lagrangian-trajectorymodel RATCHET. The daily values are

essentiallythe sums of the hourly valuesdeterminedby using the source term

model. As with the source l_,rm,this is described in the earlierwork plans

as occurringfor t_,eperiod 1944-1952. However,data from the local

meteorologicalstations (HMS and, sometimes,Pasco) are not availableduring

the 1950-1953window. The only twooptions availaDlein this instanceare use

of "surrogatedata" (e.g., the 1.983-.1987data set used in the Phase I

calculations)or long-termmonthlyaverages. Given the unavailabilityof the

source term datB describedabove in SectionZ.l, it is logicalto reduce both

effortsto the next most defensiblelevel.

2.4 ENVIRONMENTAL_6___C!L_.U_J.9.44-_]_949

Daily values of concentrationof radionuclidesin soil, vegetation,and

animal productswill be prepared for each grid locationby staff of Task 07

using the HEDR environmentalmodel DESCARTES. This requiresthe input of a

considerableamount of data, which are being preparedby staff of Task 06,

regardingthe agriculturalproductionand distributionsystemsin existence

during that time, Tilereductionin the period from 1944-1952to 1944-1949

means that proportionallyfewer of these demographicdata must be collected°

2.5 .__.DOSE CAL!CULATIONS=_-4_:J.9__

Staff of Task 07 will calculateestimatesof individualradiationdoses

with the HEDR dose code CIDER. Annualdoses will be reported(or annualized

doses, 'ifthe individualonly lived in the study area for a portionof a

year). These are calculatedas a sum of daily exposuresfrom all sources.

The.person'smovementsabout the study area are accountedfor, as well as his

or her probable sourcesof food.



2.6 __TMOSPHERIGT!_NSP_ORT,ENVIROI_I!F_TALAC.._I_IJ_T_LQ_D_]J_L_Iy__I_O_LF_

_LCULAT.LONS,_!9J_0:I9_7./,

The shift to a monthlyaveragesourceterm requiresthat the subsequent

calculationsalso be changed to a monthlybasis. Staff of Task 04 work

calculateatmospherictransportfor the same grid area using representative

resultsof the RATCHETprogram, lt is mo_;t"likelythat this will be done

' using repetitiveapplicationsof long-termmeteorology,coupledwith "likely-

but-unknown"releaserates, to give a distributionwith a wide but realistic

uncertaintyfor a given month of the year (i.e., arbitrarydistributlon_sfor

'theair concentrationswill not be assigned). (For selectedindividualknown

releases,actualdaily dispersioncalculationsmay be done if warranted.) The

DESCARTEScode will continueto be used to calculatethe environmentalconcen-

trations in plants and animals,but with less detail. (This can _bethoughtof

as a degradedversionof DESCARTESor an enhancedversionof the Phase I

model.) At this time, it Is not anticipatedthat grid-,.to-.gridtransportof

food productswill be simulatedbecausethe cost of such an undertakingwould

not providecommensuratebenefits,althougha I'SPdirectiveto do so could be

'incorporatedwith this structure. Doses would thus be calculatedwith a

simplifiedversionof CI_ER--onethat allows age dependencebut uses.less

detailed monthly inputs,and can operateon data for only a singlegrid node

at a time,

2.7 D_Q_JF__F_ILI_]_ESF_R TIMES BEYON_Q_L.97__

With the initialshut-downof all the once-throughHanfordproduction

reactors and the reprocessingplants in 1972, the major sourceterms at

Hanford ended. Although some spot checkswith the systemdescribed_n Sec-

tion 2.6 above may be made, most individualdoses will be done with reference

to the estimatesmade in the HanfordSite Annual Reports° Doses to any indiJ-

vidualsdurinq this time period should be well below the TSP-.approvedcut-off

levels,and may be boundedby the annualreportvalues.

I
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Z.8 INDIVIDUAL DOSE CALC_ULATIONSFOR AREAS B[YONDTH_QSECOVERED BYTHE

For estimatingdoses for which the extent of the model describedin

Section2.6 is insufficient,approximationswill be made on the basis of time-

of-exposure,nearby grid node monthly v_lues,and dose rates calculatedfor

similarcircumstancesin adjacentareas. Exampleshere are areas within

Indian reservationsthat fall outsidethe edges o__ the currentgrid, or loca-

tions where there are local anomaliesbetweenthe calculatedand monitored

data caused by sub-grid-scaleeffects.
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3.0 MINOR OFF$1TEAIR PATHWAYS

The pathwaysof exposure consideredhere are all those not included in

the main codes describedabove. If, upon consideration,it is determinedthat

any given pathway has the potentialto add more than 5% to the total annual

dose for any individualat a time when the dose exceedsthe TSP guidelines,it

will be upgradedto a major pathwayand added to the main models (effectively

leavingthis category). Being added to the main model does not _ecessarily

imply full implementationin DESCARTESor CIDER--_omesimplepathwaysmay be

dealt with as post-processedadditionsto individualdoses, particularlyif

the number of people potentiallyexposed is known to be small.

3.1 _LOURCETERM ESTIMATION.Ig44-!94g

Detailedhourly releaseestimateswill be preparedwith the Source Term

Releasemodel (STRM) by staff of Task 03. This uses the identicalsourceterm

as preparedfor the major pathways° As long as 'thedetail is available,it

will be used.

:].2 :OURCE I'ERM__ESTIMATION,1950-197j

Cumulativemonthly releaseestimateswill be preparedby staff of

Task 03 for this time period. These estimateswill use the same source term

as the major pathways.

3.3 ATMOSPHERICDISPERSION,1944-1949

Staff of Task 04 will preparedaily inte_Iratedvaluesof air concentra-

tion and daily areal depositionfor each of the grid locationsby using the

HEDR gaussian-plume/lagrangian-trajectorymodel RATCHET. The logic for

dispersionis the same as for the source term.

3.4 A_ZT_MOSPHERICTRANSPORT,ENVIRONMENTALACCUMULATIO_Q.N__N_D__!_N_D!V_IDUALDOSE

CALCULAT_I__19 50,!972

The shift to a monthly averagesource term requiresthat the subsequent

calculationsalso be changedto a monthly averagebasis. Atmospherictrans-



port will be calculatedfor the same grid area using representativeresults

of the RATCHETprogramas describedfor the main pathways. A simplified,

integralformulationof the DESCARTEScode will be used to calculateenviron-

mental concentrationsin designatedmedia,, Doses would thus be calculated

with a simplifiedversionof CIDER--onethat allows age dependence,but uses

less detailedmonthlyinputs, and ca_ operateon data for only a single grid

node at a time.

3.5 EVALUATIONOF PATHWAYCONTRIBUT_O!_Q___!_Q_DOSE.1944-1949

Using depositionand air-concentrationdata availablefrom the complex

models used for the major pathways,initialcalculationswill be performedto

determinethe relativemagnitudeof pathwaysunder consideration. Generally,

these will be simplehand calculations,or occasionallysimple'_umerical

algorithms,that implementthe basic requirementsfor a given pathwayon a

daily basis. The resultswill be ranked,and only those pathwaysthat

indicatethe potentialfor significantcontributionsto the total dose

(measuredby the criteriadescribedabove)will be elevated to the status of

"major pathways." Those so elevatedwill fall into the categoriesdefined in

Sections2°4 or 2.5 above. Those found not to contributesignificantlywill

be documentedand removed from furtherconsideration.

3.6 EVALUATIONOF PATHWAYCONTRIBUTIONTO DOSE. 1950-1972

Using depositionand air-concentrationdata availablefrom the

simplifiedmodels used for the major pathwaysfor this period, initial

calculationswill be performedto determinethe relativemagnitudeof pathways

under consideration. Generally,these will be simple hand calculations,or

occasionallysimplenumericalalgorithms,that implementthe basic require-

ments for a given pathwayon a monthly basis. The resultswill be ranked, and

only those pathwaysthat indicatethe potentialfor significantcontributions

to the total dose (measuredby the criteriadescribedabove)will be elevated

to the status of "major pathways." Those so elevatedwill fall into the

categoriesdefined in Section 2.6 above. Those found not to contribute

significantlywill be documentedand removedfrom furtherconsideration.
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3.7 f._V__,.V._II_OF PATHWAYCONTRIBUTIONTO DOSE, 1973-199_

Using depositionand air-concentrationdata availablefrom the annual

reports, initialcalculationswill be performedto determinethe relative

magnitudeof pathwaysunder consideration. Generally,these will be simple

hand calculations,or occasionallysimple numericalalgorithms,that implement

the basic requirementsfor a given pathwayon an annualbasis. The results

will be ranked, and only those pathwaysthat indicatethe potentialfor signi-

ficantcontributionsto the total dose (measuredby the criteria described

above)will be elevatedto the statusof "majorpathways." Those so elevated

will be evaluatedin a manner simila_to that used on the availabledata in

the annual reports, as done in Section 3_8 below. Those found not to contri-

bute significantlywill be documentedand removedfrom furtherconsideration.

3.B __O.E_IND!VIDUAk DOSES, 1.973-!99!

Annual reports for estimateddoses for individualsand populations

surroundingHanford are availablefor annual incrementsfor this period.

These dose estimatesare for the currentmajor pathways (Section2.7, above).

lt will be verified that exposure pathwayscurrentlyunexaminedin the annual

reportswould contributea significantfractionof the dose alreadyreported.

The relativecontributionof the pathways identifiedin Sections3.6 and 3.7,

above,will be evaluated,and those for which a potentialmay exist for the

period under considerationwill be evaluatedand the annual report results

modified if necessary.
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4.00N$1TE AIR PATHWAYS

The pathways of exposureconsideredhere are air submersion,inhalation,

and ground-shinefrom depositedradionuclides. Targetpopulationsare

unbadged,on-site workers, and on-sitemilitary personnel.

4.1 SOURCETERM ESTIMAT!ON,]944-1949

The same hourly sourceterm from the separationsfacilitieswill be used

for onsite dose estimation (inhalation,submersion,and ground'shinecalcu-

lations)as for the major offsitepathways.

4.2 __QU_RCETERM ESTIMATION,_950-!97__

Cumulativemonthlyreleaseestimateswill be preparedby staff of Task

03 for this time period. These estimateswill be the same as those used in

Sections2.2 and 3.2, above.

4.3 ATMOSPHERICDISPERSIONAND DOSE. 1944-1949

Within about 10 km of the source,a straight-linegaussianplume model

is reasonablyaccurate. Dispersionand the attendantsubmersionand inhala-

tion doses can be easily calculatedwith a simpleroutineadaptedfrom those

currentlyavailable. Hourlyvariationscan be considered,as well as work

shifts.

4.4 _HERIC DISPERSIONAND_DOS_.__,_.]_950-197_

Within about 10 km of the source,a straight-linegaussianplume model

is reasonablyaccurate. Dispersionand the attendantsubmersionand inhala-

tion doses can be easily calculatedwith a simple routineadapted from those

currentlyavailable. Monthlyexposurescan be approximatedfrom the average

air concentrationand knowledgeof the fraction of time spent on site.

13
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4.5 ATMOSPHERICDISPERSIONAND DOSE, 1973-1.991

Extensiveatmosphericand externaldose rate monitoringrecordsexist

for this period. Average dose rates can be approximatedfrom these records

and the fractionof 'timeworkerswere on site.

4.6 POSES FROM MINOR ONSITE PATHWAYS,I_.944-1949

lt is anticipatedthat potentialpathwaysof exposureother than direct

exposure and inhalationmay be investigated(e.g.,dermal absorptionof iodine

from surfaces). Most of these cases will be investigatedusing hand calcu-

lationsor simple numericalalgorithms. Only in instanceswhere the potential

for dose is relativelyhigh would the calculationbe formalizedin the tech-

nique describedin Section4.3. This is analogousto the approachdescribed

in Section3.5.

4.7 DOSES FROM MINOR ONSITE PATHWAYS,.!950.-_9.7g

lt is anticipatedthat potentialpathwaysof exposureother than direct

exposure and inhalationmay be investigated. Most of these cases will be

investigatedusing hand calculationsor simple numericalalgorithms. Only in

instanceswhere the potentialfor dose is relativelyhigh would the calcula-

tion be formalizedin the techniquedescribedin Section4.4. This is

analogousto the app-_achdescribedin Section3.6.

4.8 DOSES FROM MINOR ONSITE PATHWAYS,1973-I_99.!

lt is anticipatedthat potentialpathwaysof exposureother than direct

exposure and inhalationmay be investigated. Becausethe basic approachwill

be the use of monitoringdata and estimatesfrom the Site annual reports,

little additionalwork is anticipated. Any additionalcalculationswould be

of a screeningnature,performedand documentedas singlecalculations.

4.9 DATA FOR ATMOSPHERICDISPERSIONAND DOSE, 1973-1991 -

Most data required for the calculationsdescribedi_ Section4.5 are

availablein the Site annual reports. Some onsitedose estimatesmay elso be

includeddirectly in the reports.

14



5.0 _R OFFS!TERIVER PATHWYAJ__

Pathwaysof exposureto contaminatedriver water includedirect

consumption,swimming,boating, shorelineexposures,consumptionof resident

fish, anadromousfish, and other seafoods,and possiblyconsumptionof

irrigatedcrops. The exposed populationsincludethe generalpublic in

communitiesusing river water for domesticpurposes,sportsmenand others

using the river for recreation,and NativeAmericansand other groups

• consumingfish and seafoodfrom the river. The exact level of detail for

modeling of the river and its pathwayshas not been determined.

5.1 _.O_V.R____F__TERMESTIMATION,!944,1972

Staff of Task 03 will preparedetailedweekly releaseestimates. The

derivationof these estimateswill be based on individualreactoroperating

histories,monitoringdata on reactoreffluents,and (for the periodof at

least 1944-1957)a relationshipbetweenmeasuredgross beta activityand

radionuclidespectrum. Summarydata are availablefor either daily or monthly

releases;these will be used to benchmarkand calibratethe weekly estimates.

5.2 SURFA_E.__C__-WATERTRANSPORTs_!944-!972

River-waterconcentrationsof radionuclideswill be preparedby staff

of the Surface-WaterTransportSubtask(04B) at a selectednumber of locations

on weekly averages. The model employedis thoughtat this time to be a

relativelysimpledilution/routingmodel that will accountfor the river

hydrographand traveltimes to the variouslocations. Becausethe water

concentrationsvary relativelymore slowlythan air concentrationsdo, the

weekly averagewill be used throughoutthe periodof reactoroperations. The

peak concentrationsare anticipatedto occur in the late-1950sto mid-1960s.

Calculationswill be verifiedusing availablemonitoringdata. (See

Section5.6.)

• 5.3 ENVIRONMENTALACCUMULATION,1944.-!972

Concentrationsof radionuclidesin treateddrinkingwater, fish, and

possiblyother media will be calculatedby staff of Task 07 for the selected

15
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locationson a weekly basis. For most radionuclidesand media, simple

bioaccumulationfactorswill be used. Some radionuclideswith more complex

behaviormay requiremore detailed simulationmodels,or the use of monitoring

data if available (as for phosphorous-32and zinc-65in the Phase I model).

The level of detail has r,ot yet been selected.

5.4 3d_LD_I_VIDUALDOSE CALCULATIONS,1944-197_

Staff of Task 07 will calculateestimatesof individualradiationdoses.

Annual doses will be reported (or annualizeddoses, if the individualonly

lived in the study area 'fora portionof a year). These are calculatedas a

sum of weekly exposuresfrom all sources.

5.5 VERIFICATIONOF CONCENTRATI.ON_ACCUMULATION,_ND DOSE EST.!MATES,

194a_-1972

An extensivedatabase is availableof measurementsmade of various

radionuclidesat varioustimes and at variouslocationsof variousmedia

associatedwith the river. While insufficientof themselvesto allow calcula-

tion.of doses at all times and places,these data will be useful in verifying

the approachestaken in Sectopms5.2, 5.3, and 5.4.

S.6 BJLY__RTRAN_SPORT__ENVIRON.MEN.TAL.AC.CUMULATION,AND INDIV_!DU_LDOSE

CALCULATIONS,I.q73-1991

For the period followingshut-downof the reactors,dose rates from the

river pathway should fall well below the TSP-designatedlevels of interest.

This will be verified using the estimatesprovidedin the HanfordSite annual

reports.

5.7 DO.SEC.ALCUI.ATIONSFOR AREAS BEYONDTHOSE COVEREDIN THE SITE ANNU6_L

REPORRTS,1973-199__!

Because tileannual reportsfocus on the Tri-Citiesarea, dose estimates

for people or pathwaysoutsidethe scope of tileannualreportswill be done

using extrapolationof the annual report results° Simple dilution corrections

or consumptionadjustmentswill be used.

16
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6.0 .MINOROFFSIT_FACE-WATER PATHWAYS

The pathwaysof exposureconsideredhere are all those not included in

the main approachesdescribedabove. If, upon consideration,it is determined

that any given pathwayhas the potentialto add more than 5% to the total dose

for any individualat a time when the dose exceedsthe TSP guidelines,it will

be upgradedto a major pathwayand added to the main models (effectively

leavingthis category). Being added to the main nloaeldoes not necessarily

imply full implementationin the environmentalaccumulationand dose models--

some simplepathwaysmay be dealt with as post-processedadditionsto

individualdoses, particularlyif the number of people potentiallyexposedis

known to be small.

6.1 SOURCE TERM ESTIMATION,1944-]L972

Staff of Task 03 will preparedetailedweekly releaseestimates. These

will use the identicalsourceterms as those preparedfor the major pathways.

As long as the detailsare available,they will be used.

6.2 ENVIRONMENTALACCUMULATION,1944-1972

An extensivedatabase is availableof measurementsmade of various

radionuclidesat various times and at variouslocationsof variousmedia

associatedwith the river. While insufficientof themselvesto allow calcula-

tion of doses at all times and places,these data will be used where possible

to estimateconcentrationsin media associatedwith minor pathways.

6.3 EVALUATIONOF_PATHWAYCONTRIBUTION.TO DOSE, 1944-1972

Using concentrationdata availablefrom the models used for the major

pathways and the monitoringdata mentionedin Section6.2, initialcalcula-

tions will be performedto determinethe relativemagnitudeof pathwaysunder

consideration. Generally,these will be simplehand calculations,or

occasionallysimple numericalalgorithms,that implementthe basic require-

ments for a given pathwayon a weekly basis. The resultswill be ranked, and

only those pathwaysthat indicatethe potentialfor significantcontributions

to the total dose (measuredby the criteriadescribedabove) will be elevated

17



to the status of "major pathways." Those so elevatedwill fall intothe

categoriesdefinedin Sections 5.3 or 5.4, above. Those determinednot to

contributesignificantlywill be documentedand dismissedfrom further

calculation.

6.4 MINOR RIVER TRANSPORT,E;_VIRONMENTALACCUMULATION_____AN_.!ND!VIDUALDOSE

CALCULATIONS,1973-1991

For the period lo]lowingshut-downof the reactors,dose rates from the

river pathway should fall well below the TSP-designatedlevelsof interest.

This will be verified using the estimaLesprovided in the HanfordSite _nnual

reports.

6.5 MINOR DOSE CALCULA!!ONSFORjAREAS.BEYONDTHOSECOVERED IN THE SITE ANNUA_

REPORTS, 1973-1991

Becausethe annual reportsfocus on the Tri-Citiesarea, dose estimates

for people or pathwaysoutside the scope of the annual reportswill be done

using extrapolationof the annualreport results. Simple dilutioncorrections

or consumptionadjustmentswill be used.

18
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7.00__FFSITE_GROUND-WAT.ERPATHWAYS

Outsideof the HanfordSite boundaries,the pathways of exposureto

ground water are essentiallythose of the surfacewater, describedabove.

Exposedpopulationsare also the same.

- 7.1 RI_VERTRANSPQRTAND _N_V_IRQBMENTALACCUMUI_AT_ON,19.44-1972

An extensivedatabase is availableof measurementsmade of various

" radionuclidesat varioustimes and at v_riouslocationsof variousmedia

associatedwith the river. This includesmeasurementsof radionuclides

associatedwith ground-waterdischargeto the river, as well as those

contributeddirectly from the reactors. While insufficientof themselvesto

allow calculationof doses at all times and places,these data will be used

where possibleto estimateconcentrationsin the river resultingfrom ground-

water discharge.

7.2 !NDIVID..U...ALDQSE CALCULAI'IO.NS,1944-19.7__..

lt is anticipatedthat the contributionsto the surfacewater from

ground-waterdischargewill be proportionallyvery small. Dose estimateshave

been made and documentedto verify this assumption. No additionaleffort is

anticipated.

7.3 TRANSPORT.ENVIRONMENTALACCUMULATION,AND INDIVIDUALDOSE CALCULA_T_QNS,

1973-1991_

For this period,dose rates from the river pathwayshould fall well

below the TSP-designatedlevels of interest. This has been verified using the

estimatesprovided in the HanfordSite annual reports. No additionaleffort

is anticipated.

7.4 DOS.E CALCULATIO_NSFOR A.REASBEYONDTHOSE COVERED IN THE SITE ANNUAL

_R_.P..ORTS,1973-1991

Becausethe annual reportsfocus on the Tri-Citiesarea, dose estimates

for people or pathwaysoutsidethe scope of the annual reportswill be done

19
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using extrapolationof the annualreport results. Simpledilution corrections

or consumptionadjustmentswill be used.
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APPENDIX

H_DR++PROJECTSUMMARYSCHEDULEAND ASSUMP_T.IO.O__L_ +

I. All meetingsof the TSP for planning,budgeting,technicaldirection,
review,and announcementswill be performedin public. The public is

• invitedto observe and participatein the activitiesof the Panel.

2. Use of the puff-trajectorymodel approachwill continue;therefore,the
" maximumarea for computercode dose estimatingis generallydefinedby

• West - 121.5° W
, • East - 116° W
: • North - 49° N

• South - 44° N

i 3. Data necessaryto calculatedispersionon this grid will be obtained and
input in FY 1992

, 4. A milk model will be developedon two levels (outsidePhase I area):

• Detailed - (census-tract-levelinformation)Douglas,Lincoln,
Spokane,Whitman, Columbia,Garfield,and Asotin Counties in
Washington,and Shermanand GilliamCountiesin Oregon.This is
known as the 19-countyarea.

• Moderate - (county-levelinformation)Chelan,Okanogan,Stevens,
Ferry, and Pond OreilleCountiesin Washington;Kootenai,Benewah,
Latah, Nez Perce, Bonner,and Lewis Counties in Idaho; and Wasco,
Jefferson,and Wheeler'Countiesin Oregon.

5. Time periods to be addressedare:

• Detailed -.1944 to 1957 (includestransportmodeling,and food
productionand distribution). The milk model will be derived from
primarysources for this time period.

• Monitoringdata corroboration- 1957 through 1972 (confirmationof
consistencieswith HEDR models - extrapolationand summarizationof
monitoringdata). The milk model wil_ be derivedfrom secondary

' sourcesfor this period.
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• Monitoringdata and dose estimateintegration- 1972 through1990
(integrationand summationof annualmonitoringdata and dose
estimateswith earliertime periodHEDR results). Food distribu-
tion modelswill be developedonly in a general sense in this
period.

6. Food production/distributioninformation,other than fresh leafy
vegetables,will be deferredto FY 1994. Fresh leafy vegetable
informationwill be developedfor the 10-countyPhase I area for
1944-1950only.

7. The maximumnumber of radionuclidesconsideredin dos_:-estimating
calculationsis 12 in the air pathwayand 13 in the water pathway:

Air Water
Dosimetry-related Dosimetry-related

1-131 P-32
Ru-103 Zn-65
Ru.-106 As-76
Co-60 Np-239
Ce-144 Na-24
Te-132 Mn-56

Public concern C,u-64
Pu-239 Cr-51
1-129 1-131
Sr-90 Te-132
Cs-137 Publicconcern
At-41 Sr-90
Kr-85 H-3

Cs-137

8. The only health study being supportedis the Hanford ThyroidDisease
Study.

9. Pathwaysbeing consideredfor FY 1992 and 1993 are only the "major"
ones. Model developmentof "minor"pathwaysis deferred until 1994.
Some letter reportson pathwaysof interestmay be prepared.

10. Th,e projectmodel will addressNativeAmerican food harvesting,trading,
and consumption;and migration information. "Lifestyle"will be used as
a definitionof specificcategoriesof referenceindividual,rather than
as a type of input information.

11. The projectmodel will not includea military food model and will not
addressonsite exposuresof militarypersonnelprior to additionalwork
in FY 1994.

12. The projectmodel will not addressconstructionworkers' onsite
exposuresprior to additionalwork in FY 1994.
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13. The projectmodel will not addressmigrant farm workers' food and
lifestyleconsiderationsprior to additionalwork in FY 1994.

14. The projectwork breakdownstructure(as modified at the February
planningworkshop)representsthe full scope of work to oe performed
during the life of the project.

15. Populationdose distributionsby area and pathwaywill not be recal-
culated for the entire area as they were in Phase I. Instead,a series
of representativeindividualdoses for 1-131 and for other radionuclides
will be preparedand displayedin map/isoplethform.

, 16. Review of Hanford-originateddocumentsdeemed to be useful to the 'IEDR
Projectwill be effectivelycompletewhen HEDR Project is completed.

17. No work on ground water will be performedbeyond January 1992.

18. The scope of monitoringdata collectionwill be refocusedtoward support
of surface-watermodel development. Air, vegetation,and food-product
monitoringdata will supportmodel-validationactivities.

19. Surface-watersource terms will be prepared,but may not be used
directly unless so ordered by the TSP followinga decision.

20. In FY 1992, initialsensitivity/uncertaintyevaluationswill be made to
support a workshop. Followingthe workshop,additionalwork will be
scoped accordingto TSP directives.

21. Recordsmanagement,QA, InformationResources,and TSP Communications
Supportwill continueas level-of-efforttasks.

22. An outside agency,either IndianHealth Serviceor Centers for Disease
Control,will take over contractmonitoringfor Native Americancon-
tracts. Task 06 will continueto supply about 0.5 FTE in supportof the
tribes. AdditionalNative AmericanWorkingGroup supportwill come from
Task 02. The projectwill continueto calculatedoses as required.

23. Work on the TransferPackage, includinguser interfaces(i.e.,making it
easy to use), will not occur before FY 1994.
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HEDR ProjectDeliverables(Thosethat are shadedare beforeor afterthe CDC
contractperiod;unshadedonesarewithinthe contractperiod.)

Task(c)
RFP(a) PSS(b) Plans Description Date

2. 2. (III]lD FY 199Z TaskPlans,Mid-YearReview B/3B/92

3. 3. I_I_IIG FY 1993Task Plans I/@£/93

4, 4. BIOIE FY 1993 TaskPlans,Mid-YearReview 6/3(_/93

,! 5. 5. 01@II ProjectFinalReport 12/31/93
__::::!i_!::_!ii_i!!i::_,:_iii::::i:_::_:;::i_i_i::!;i;ii!::iiii!i::_!_B_i_!._BC_i::i;_iiiii!!_i_:iiiiiili_i::i::ii::::::ili::iiliii!!i!i::!ilii!ii::iiiiii}!iiii;iiii!i!iii!!iiii!iliiiii!iiiii!!i.:._i_,_ ............. _ _ ......... . ;._ : _ .;; _ ._ _. ; ..................................................;...................................................................................................................

I_, 7. 7. _II_2A InformationResourcesSummaryReport 1/01/93

-- I_]. -- Key NuclidesDecision(TSP)£d/'' 9/30/92

_. 11. B303C 1-131SourceTerm (1944-1991) 12/31/92

I_I. 12. 03_)3D Key RadionuclidesReport,Air 6/30/93

_i!ii!,ii!!i!iiii!illi_!iiiiiiii!i!!ii!il_i!iiiiiiiiii!iiiilii!iiCili!ili!!!ii__iiii_ ii_!?._i!!i_!:_!i!!!!!_i!i_i!!ii__iiiiiii!iiiiiiiiiiiiCiilC!iiiiii!!iiiii!i!!!iiiiiii!iiiiiiCii!illii!!iiii!iiiili!iii!i!ii!i!iiilC!iCii:iiii!ii!!iiii!iiiiiiiiiii!:_..._i_i__

II.. 15. B3(_4B ReactorReleasesto SurfaceWater (1944-1991) 6/30/93

t2. 17. 0502C MonitoringDataReport 9/30/93

.........................................................................................._................................................../............................................_..........:;:::: : ... : : ::. • ;::::::::;: :; ::: ::::;::;;;:;;;::'.:::::..;.;.._::.

................:..........•.......:.:.................:::.'.':. .;;.:....'.-..;..:_....;.. ;; ..........; ;: .... ; : . • . .

-- Z2. -- SurfaceWaterDose Monitoring/ModelingDecision(TSP) 3/31/92

-- 23. -- SurfaceWater ExtendedRegion Decision 9/30/92

£5. 24. 0404C SurfaceWater TransportModel B/30/93

__i!ii.i.i.i.i.i.i.i.!.!.i.i.i,iN_i_.i._.i.i._.i.!.!.i.i.?!::i::._N !.i!_iii.U.i.i.}.._Ni.Ni_ _i.i_ !i_ )iii.iiN_.iN_.i.!.i.i.l.i.i.l.i.i.i.i.l.i!i.!?i.;.ili.iii.ii!.ii_:i!ii!ii.i.!i.ijiii:.ili,,.i!ii.iiiiiiii.!.!il}!i;iiii!;i,,;;?i?ii_i!_
18 27. _]70ZB PopulationDose Model 9/3(]/92

_i_i_:_i_i!i_i_i!!!i_iii_i_ii!!i_!_i!i_!i_!_!!_!_iiiiii!_i!i_!i!ii_i!iiii_iii_ii!i!i!i_!/_!_!_ii_i_iiii!!_i_ii_i__i!ii_i_i!i_i_i!i!!i_!!__!!_ii_!_iiiii!i!i!i!ii!_i!ii_Ci_!_!i_!i_i_i!:!ii:_i!!!ii_!_i!_!_ii_:!!:!_J_C!_!_ii!!i:_i!:ii:i_!iiCi/ii!!!!i!;!!_i:i!!!!!i_ii:!:_::iC_ii!i!iiii_ii!!!i!i_!!!!_i_!_!:!!!ii_:_

-- 30. -- Verification/ValidationPlan Decision(TSP) 9/30/92

£9. 31. B803B Model Verification/Sensitivity/Uncertain_yReport 9/30/93

...:...;.;.:.;.;.:......:...;.;.;;..................................................................................................................................................................................................... .. ............

-- 33. -- Milk Model,ExtendedRegionDecision(TSP) 9/3C}/92

2B. 34. 0603D Milk Productionand DistributionModel (19 counties) 3/31/93

21. 35. 0603E Milk Productionand DistributionModel,ExtendedRegion 9/30/93

_:_. 3B. 0603C Food Productionand Distribution,GreenLeafy Vegetables 6/30/92
(Z9 counties)

.,- 37. -- Food Production,ExtendedRegionDecision (TSP) 6/30/93
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Task

RFP(a.____)PSS(b) Plans Descrip.t.ion Date

...... ,..... :_.,..,• .:.:_ ............. .... -........,.. ,,,....... .................,.,..,..,..,........,.,,,,....,.......,........,.....,,.,,,......,,..........,,...,,.........

23. 39, 0602C Food Consumption Report 3/31/93 (e)

-- 40, '--, Leafy Vegetables, Extended Region Decision (TSP) 9/30/92--

41. -- Demographic Data, Specia] Groups Decision (TSP) 6/30/93.,

_:_:_:_:_:::::_::::::::::::::::;_:::::_:_.._:_:`_:_:::_:::::_:_:::::_:::_:::_:_:_:_::;_;_::_:::_:::::::::_;:::::_:_!:::_.:<`_`_:__:_._:_:.:_:::_:_!_;::_:_:_:`:;:_:_:_:_:_:i:_::_:_:_`:_:;!;_::_:_:::_::_:!;:_`:_:_:_:`_:_:;_:!_i:_:_!:i:!:!:l:i:!:_!:i_::_:_:_;:_:i:_::_:::_;i:1:I_1:I:I:!:i:i_:_i:1:i:1¢!:1:i:!i:i:i:1:!:i:!:!:1:_:i:i:_:1:i:i_1_:_::::::::::::::::::::::::::i_'_:::_:_ii_:_

24. 44. -- Native American Phase [ Doses (.Battelle-
dose calculations; TSP - report) 9/3B/92(e)

25. 45. B705A 1-131 Dosimetry Report 6130193

, 26. 46. 0705C Key Radionuclides Dosimetry Report, Air 9/3(_/93

:,:.;,;.':':'':',,.;.....:.;.;.,;.;,,..,,.::.x,:,;.;.::::_.:;.;,;.:.;.::.'.;;:;:::::::::;:::;::"::::.::::::::::::::::::::::::::::::::: : ::_::::;::::_:::: :::;:::::;::::::::;::::::::::::::::::::::::;i:i:!:i:i::i:i:i:i:i::!i::.;,;.;:!.;;.:,;,,;:.;,;.x.

-- 49. -- Native American Continuing Research Plan (TSP) 9/30/92

27. 5Q. BTBSB Surface Water Dosimetry Report 9/30/93

-- 51. -- Native American Phase I Data Report (TSP) 3/31/92

-- 52. -- Continuing Native American Research Report (TSP) 9/30/93

-.- 54. -- Communications Report (TSP) 9/30/93

(a) RFP : Deliverable number that appears in Solicitation (Request for Proposal).
(b) PSS = Deliverable number that appears in Project Summary Schedule (Figure 4.1).

(c) Task plans in which these m11estones are described are provided as Appendices D, E, and F of this
proposal.

(d) TSP = Oeliverable or decision of the Technical Steering Panel. The technical scopes and approaches
described in this proposal, and the costs in the Business Proposal Volume for work during the contrac_
period, are based on the assumption that all TSP decisions shown in this table result in a "yes,"
i.e., tha_ the work will be done. For example, Project Summary Schedule deliverable 22--Surface Water

Dose Monitoring/Modeling Decision (TSP)--is assumed to result in the TSP directing HEDR staff to
create the surface water transport model shown in Project Summary Schedule deliverable 24 (RFP
deliverable 15).

(e) The dates for these deliverables differ from those in the Solicitation. The dates here are based on

TSP-approved task plans.

NOTES:

Assumptions associated with deliverables are described in the task plans in Appendices D, E, and F to
_his proposal.

_ates shown are when the draf_ dellverables are provided to the TSP and CDC for review. Commen_s by
the TSP and CDC on deliverables will be returned to 8NW within one month, via the TSP. Battelle-

Northwest will provide final reports one month later. Comment delinquency by the TSP and CDC will
, constitute an excusable delay under the contract, and will result in a day-for-day slippage by BNW in

publication of the final report, with associated cost adjustments.

TSP decisions made after the dates shown in Table 4.1 will result in a day-for-day slippage of the
schedule of work described in the de_ailed task plans and in associated milestone (deliverable) dates.
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