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ABSTRACT

Environmentalmonitoring at the Hanford Site, located in southeastern

Washington State, is conductedby Battelle Memorial Institut_, Pacific

NorthwestDivision,as part of its contract to operate the Pacific Northwest

Laboratory (PNL) for the U.S. Departmentof Energy. The data collectedpro-

vide a historicalrecord of radionuclideand radiationlevels attributableto

natural causes,worldwide fallout, and Hanfordoperations. Data are also

collectedto monitor severalchemicals.

Pacific NorthwestLaboratorypublishesan annual environmentalreport for

the Hanford Site each calendaryear. The Hanford Site EnvironmentalReport

for Calendar Year 1990 is a summary of offsite and onsite environmental

monitoringdata collectedduring 1990 by PNL's EnvironmentalMonitoring

Program. The data summariesincluded in the annual report were created from

individualsurface and river monitoring results. This volume contains the

individualresults used to create those summaries. This volume also includes

additionaldata summarieswhich do not appear in the annual report. Ground-

water monitoring data are availablein a separate volume (Hanford Site

EnvironmentalData for Calendar Year 1990--GroundWater).
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SUMMARY

The Hanford Environmental Surveillance and Oversite Program, Pacific

Northwest Laboratory, Office of Hanford Environment, prepares an annual

environmental report for the U.S. Department of Energy's Hanford Site in

southeastern Washington State. The environmental report summarizes the Site's

environmental status for that year, using data gathered during monitoring

activities. This report has been prepared as a companion to the environmental

report and lists the individual results used to summarize environmental

status. This report has been divided into sections by sampling media. A

summaryof the conclusionsfor these data for each media is provided below.

AIR SURVEILLANCE

Transportof atmosphericreleasesof radioactiveand nonradioactive

materialsfrom Hanford to the surroundingregion representsa direct pathway

for human exposure. Radioactivematerials in air were sampled continuously

onsite,at the Site perimeter,and in nearby and distant communities at 53

locations. Particulateswere filtered from the air at all locations and

analyzedfor radionuclides. Air was sampled and analyzed for selectedgaseous

radionuclidesat key locations. Nitrogendioxide (NO2)was sampled at three
locationsonsite. Several radionuclidesreleased at Hanford are also found

worldwidefrom two other sources: those radionuclidesthat are naturally

J occurringand those resultingfrom the fallout from nuclearweapons testing.

The influenceof Hanford emissionson local radionuclidelevels was indicated

by the difference between concentrationsmeasured at a distant upwind location

within the region and concentrationsmeasured close to the Site.

In 1990, 3H, 1291, uranium,gross alpha, and gross beta concentrations

were greater at the downwind Site perimeterthan at a distant upwind location.

The differences in 3H and 12BIwere likely due to Site operations. The differ-

ences in gross alpha, gross beta, and uranium were predominantly due to the

effects of natural geographic variations. The air pathway resulted in a

potential dose to the maximally exposed individual that was 0.09% of the Clean



Air Act standard. Annual average No2 concentrationsat all sampling locations

were less than 12% of federal and Washington State ambientair quality

standards.

SURFACE-W.ATERSURVEILLANCE

The Columbia River was one of the primary environmentalexposure pathways

to the public during 1990 as a result of operationsat the Hanford Site.

Radiologicaland nonradiologicalcontaminantsentered the river along the

Hanford Reach as direct effluent dischargesand through the seepage of con-

taminatedground water. Water sampleswere collectedfrom the river at

various locationsthroughout the year to determine compliancewith applicable

standards.

Although radionuclidesassociatedwith Hanford operationScontinued to be

routinely identifiedin ColumbiaRiver water during the year, concentrations

remained extremelylow at all locationsand were well below applicable stan-

dards. Nonradiologicalwater qualityconstituentsmeasured in Columbia River

water during 1990 were also in compliancewith applicablestandards.

Three onsite ponds were sampledto determineradionuclideconcentrations.

These ponds are accessibleto migratorywaterfowl and other animals. As a

result, a potentialbiologicalpathway exists for the removaland dispersalof

contaminantsthat may be in the ponds. Concentrationsof radionuclidesin

water collectedfrom these ponds during 1990 were similarto those observed

during past years. In all cases,.radionuclidesconcentrationsin the onsite

pond water were below the DOE Derived ConcentrationGuides (DCG).

Samplesof Columbia River surfacesedimentswere collected from behind

McNary and Priest Rapids dams and from three shorelinesloughs along the

Hanford Reach of the Columbia River during 1990. Becauseof the termination

of the analyticalcontract during the year, sediment sample results were not

availablefor inclusion in this report. Previous samplinghas shown that

slightlyelevated levels of some radionuclidesexist in surface sediments

behind McNary Dam as a resultof Hanford operations.
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Offsite water, used for irrigationand/or drinking water, was sampledto

determine radionuclideconcentrationsin water used by the nearby public.

Elevatedgross alpha and gross beta concentrations,attributedto naturally

occurring uranium,were observed at some locations. Average radionuclide

concentrationsin offsitewater during 1990 were within applicabledrinking

water limits.

FOOD AND F.ARMPRODUCTSURVEILLANCE

Alfalfa and a number of foodstuffs,includingmilk, vegetables,fruits,

wine, wheat, beef, chickens,and eggs, were collectedat severallocations

surroundingthe HanfordSite during 1990. Sampleswere collectedprimarily

from locationsin the prevailinglydownwind directions (to the south and east

of the Site) where airborne effluentsfrom Hanford could be expectedto be

deposited. Sampleswere also collectedin generallyupwind directions some-

what distant from the Site to provide informationon levels of radioactivity

that could be attributedto worldwidefallout. Foodstuffswere also collected

from the Riverviewarea where crops were irrigatedwith water pumped from the

Columbia River downstreamof the Site. Alfalfa and foodstuff sampleswere

analyzed for one or more of the followingradionuclides" 3H, 9°Sr, 1291, !311,

137Cs, and 239'Zn°pu.

In many samples,the concentrationsof specific radionuclideswere below

detection limits However, low levels of 3H 9°Sr IZBI and 137Cswere found

in a number of foodstuffsamples collectedduring 1990. Generally,concentra-

tions of BOSrand 137Cs in samples collectednear the Hanford Site were similar

to those in samplescollectedaway from the Site. However_.9°Srwas found at

higher concentrationsin alfalfa irrigatedwith Columbia River water, and

concentrationsof I2BIappeared to be higher in milk sampled from ",ocations

close to the HarlfordSite perimeter. Levels of 3H in wine indicatedan

apparent increase in concentrationthat will require further samplingand

analysis to clarify. The potentialoffsiteradiationdose from consumptionof

foodstuffsgrown in the vicinity of the HanfordSite was a very small fraction

of the public dose standardas determinedby the reportedmeasurementsand

pathway modeling.
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WIL.DLIFESURV_V_E_LLL__N_C__

The Hanford Site serves as a refuge for a variety of wildlife, such as

waterfowl,rabbits, and deer. Wildlife have access to several areas near

facilitiesthat contain low levels of radionuclidesattributableto Site

operations (for example,waste-waterponds) and serve as biological indicators

of environmentalcontamination. Samplingwas performed in areas where the

potentialexists for wildlife to ingest radionuclidesfrom sources of surface
,,

contamination. The number of animalsthat visited these areas was small com-

pared to the total wildlife population in the region. In addition, fish were

collectedfrom the Hanford Reach of the ColumbiaRiver. Analyses provided an

indicationof the radionuclideconcentrationsin local sport fish and Were

used to evaluate the potentialdose to humans from this pathway.

Analytical results for wildlife, clam, _nd fish samples collectedduring

1990 were similarto those from recent years. The potentialdose to a person

who consumed wildlife containingeven the maximum radionuclideconcentrations

measured in wildlife on the Site in 1990 was far below applicable standards

for radiationdose. While most sampleswere collectedas scheduled,only

selected sampleswere analyzed becauseof the interruptionin analytical

services in June 1990.

SOIL AND VEGETATIONSURVEILLANCE

Because of the loss of analyticalsupport in June 1990 and limitedcapa-

bility to perform soil analysesat the interim analyticalfacility,only a

small subset of the soil and vegetation samplescollected and archived in 1990

were selected for analysis and reporting. No samplesof soil or naturalvege-

tation from onsite locationswere analyzed. Samples were analyzed from three

offsite soil locationsand six vegetationlocationseast of Hanford. The pur-

pose of sampling was to detect the possible accumulationof radionuclidesfrom

tiledeposition of airborneeffluentsreleased from Hanford facilities.

Sampleswere collectedat nonagricultural,relativelyundisturbedsites so

that natural depositionand accumulationwould be represented.

-: Results in 1990 remained low and did not indicate trends or increasesin

the concentrationsof radionuclidesin the offsiteenvironmentthat could be
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attributedto Hanfordoperationswitllthe exceptionof increasinguranium

concentrations, Uranium concentrations,however, remained very low and near

natural soil concentrations.

EXTERNAL R...ADIATIONSURV.EILLANC..E.

Dose rates from external radiationwere measured at a number of locations

in 1990 using thermoluminescentdosimeters (TLDs). Artificialand naturally

occurringexternal radiation sources (cosmicradiationand radionuclidesin

the air and ground), as well as worldwidefallout, all contributedto the dose

rates measured. Results from both onsite and offsiteTLDs were similarto

resultsfor the previous 5 years. Some onsite dose rates near waste storage

and handling facilitieswere elevatedabove natural backgroundrates, but

these were in agreementwith historicalvalues. Any observeddifferencesat,

specific locationscan be attributedto variability in naturallyoccurring

dose rates from year to year and expectedmeasurementvariabilityat low dose

rates. These observations'indicateno increase from the typical historical

external radiationlevels for all TLD locations.

Various routineexternal radiationand contaminationsurveyswere per-

formed at numerous locationson the Hanford Site. Selected onsite roads,

railroads,waste disposal sites (locatedoutside of operatingareas), loca-

tions on the Columbia River shoreline,and areas of the Site perimeterwere

surveyedfor elevated radiationlevels. In addition,a report from the Remote

Sensing Laboratoryon a 1988 externalradiation survey performedover the

Hanford Site and surroundingarea.withaerial radiologicalequipment indicated

no increasein areas with elevated external radiationlevels since the last

(1978) aerial study. In general, the report showed a decrease in levels

historicallyattributed to past Hanford activities,mpinly because of radio-

activedecay of the artificialradionuclidesources in the environment and, to

some extent,the changing operationalactivitiesat the Site.
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WHERE TO GO,FOR MORE INFORMATION

For more information,refer to Woodruff,R. K. et al., 1991, H__nford_Site

Environmental.Report.fo_...CalendarYear.1990. PNL-7930,PacificNorthwest

Laboratory,Richland,Washington,or contact R. K. Woodruff,Project Manager,

Surface EnvironmentalSurveillanceProject, P.O. Box 999, Pacific Northwest

Laboratory,Richland,Washington.
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!I_TRODUCTION

The following sections provide tables of data on which the information in

the Hanford Site Environmental Report for Calendar Year 199o was based.

Information needed to understand these tables is provided below.

GENERAL

The uncertainties for individual results are the 2 sigma counting errors.

EXTERNALRADIATIONDATA

Thermoluminescent dosimeter (TLD)readings are shown here in mill iroent-

gens per day (mR/day) and have been converted to mr_m/hour for presentation in

the annual report.

LOCATIONNAMES

Some location names are different in the computer data base than in the

published annual report. In most cases, the names are very similar. The

following is a list of corresponding names that are dissimilar or that might

be confused:

Media ....Data Base Name ..Annual Report Name

Air 200 Tel. exchange GTE Building
3614-A Building ACRMS
ERC ALE

TLDs ERC ALE
3705 Bldg. 3705 West Fence
400 E 400 East Fence

Wildlife PR Dam-Vernita Bridge Upstream of Site Boundary

Alfalfa Battelle Field Richland
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Water, 1



Table W-3, 1990 Riverbank Spring Sample Results Concentration (pCi/L)

N.8.T Spring 28.2 Spring 42.2

Alpha 0,2 + 0,4 2,3 ± 1,3 6,2 ± 1,8
Beta 8520 ± 140 24,4 ± 3,9 4,2 ± 2,3
Tritium 38500 ± 547 132000 ± 1000 272 ± 115
60 Co 8,6 ± 2,3 3,4 ± 1,8 0,4 ± 0,7
90Sr 3990 ± 66 0,04 ± 0.04 0,1 ± 0,05
125Sb 29,6 ± 5,5 3,2 ± 3,2 .1,4 i 3
137Ca 0.2 ± 0,9 0,8 ± 0,9 0,1 ± 1
99 Tc 1,7 ± 0,6 148 ± 2 3,8 ± 0,7

Water.2
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TABLE F-1. Radionuclide Concentrations in Beef, Chicken, and Eggs in 1990

9°Sr,pCi/g, wet weight_') t'_TCs,pCi/g, wet weight(.)
No,of No.of

TypeFl._cation Samples Maximum Average Samples Maximum Average

Beef '
Riverview Area 1 .-- <-0,001 + 0.002 1 .-. 0.010 + 0.008
Sagemoor Area 1 .- <-0.0009".t: 0,003 1 ... <.0,007 + 0.008
Hom RapidsArea 2 0.004 + 0,002 0,002 + 127% 2 <0,,003 + 0.008 <-0.00003 + 19,933%
Sunnyside Area 1 .- <-0.0006 + 0.002 1 .-- <-0,0002 + 0.008

Chicken

Sagemoor Area 1 .- <0,0006 + 0,002 1 ... <.0,001 + 0,009
Sunnyside 2 0,003 :t: 0,002 0.002 + 96% 2 <0,0003 :t: 0.01 <-0.002 5: 239%

Eggs
Sagemoor Area 1 --- <-0.0007+ 0,003 1 ..- <0,007 + 0,009 ,
Sunnyside 1 ... <0.0007-1- 0,002 2 <0,004 + 0,006 <0.002 + 244%

(a)Maximmn values+2sigmacountingerrors.Averages±2timesthestandarderror(%)ofthecalculatedmeanor:/:2sigma
countingerrorsifsinglesample.A "<"indicatesthatthereportedzesultislessthantlmpropagatedanalyticalerror.

Foodstuffs.1
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,@ I HANFORD ENVIRONMENTALHEALTH FOUNDATION

July 30, 1991 CO 17148

Westinghouse Hanford Company
MSIN; TI-30

Attn: A, R, Johnson

AMBIENTN]_TROGEN...DIOXIDEMONITORINGREPORT,CY 1990, FINAL REPORT

This report will document, the results of ambient nitrogen dioxide (NO2)
monitoring performed by HEHF/Environmental Health Sciences in CY 1990, The
sampling represents the final year of a program initiated in July 1978 to
assist Westinghouse and its predecessors in assessing the environmental impact
of oxides of nitrogen (NO,) emissions from the PUREXFuels Reprocessing Plant
located in the' 200-E area,

Data was collected from the following sites in CY 1990' IO0-B Area; Army Loop
Road, southwest of the 200 Areas; and Army Barracks, slightly east of the 200-
E Area,' See attached map.

J

Ali sampllng was performed manually by the EPADesignated Equivalent Hethod
No, EQN-1277-028, "TGS,ANSAMethod for the Determination of Nitrogen Dioxide
in the Atmosphere," The sampling and analytical procedures were followed as
written, without deviation or modification, Pumps were set to sequence on a
24-hour basis; thus, all sample results are midnight to midnight, 24-hour
averages,

Results for the twelve-month period are summarized below, and the daily
concentration data is available upon request from EHS. For averaging
purposes, less than delectable daily concentrations were assumed to be equal
to the 24-hour detection 'llmlt of <0,003 ppm, Calculated yearly means
incorporating these nondetectable daily concentrations are, therefore, also
reported as less than values. As a measure of data variation, all annual
averages include a _+2standard deviation term,

Site No. 24,ht, InteOtatod Annual Arithmetic Mean % Ssmples less Than Ma×imum 24,ht

$arnpleg (ppm NO 2) Detection Limit s Averoge (ppm t',JO2)

100 B 235 <0.005+_0.005 32.6 0,021

200-W (Army 278 <0,005_+0,007 29,1 0,034
Loop Road)

Army Barracks 282 <0,006_+0,006 7.8 0,018

aDetection Limit is 0,003 ppm IlO2
292



A. R, Johnson, WHC 2 July 30, 1991

Annual averageNO2 concentrationsat all sites remain well below the U.S
EnvironmentalProtectionAgency (40 CFR 50.11) and State of Washington (iVAC
173-475-030)ambient air limit oF 0.05 ppm nitrogen dioxide, annual arithmetic
mean.

If you have any questions concerningthis report, please contact Environmental
Health Sciences.

nvironmentalHealth Sciences

kl

cc: L. Po Diediker,TI-30
R. K. WoodrufF,K6-13

=
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TableD-I.DistributionofPopulationin80-kmRadiusofthe100-NAreabyPopulationGridSectod')

Number ofPeople
0-16 16-32 32-48 48-64 64-80

Direction km km km km km Totals

N 36 953 420 1,492 7,583 10,484
NNE 5 285 561 18,531 1,350 20,732
NE 0 624 1,013 2,691 259 4,587
ENE 0 620 5,884 1,129 429 8,062
E 0 294 625 2,742 605 4,266
ESE 0 306 1,493 596 247 2,642
SE 0 54 2,113 28,922 5,001 36,090
SSE 0 0 35,127 50,292 3,354 88,773
S 0 127 4,592 2,041 176 6,936
SSW 0 258 1,676 12,603 625 15,162
SW 0 547 4,946 16,747 469 22,709
WSW 0 680 1,699 8,297 15,274 25,950
W 18 395 936 5,149 75,686 82,184

: WNW 54 573 377 490 1,598 3,092
NW 74 277 425 515 683 1,974
NNW 64 277 438 1,030 4,696 6,505

Totals 251 6,270 62,325 153,267 118,035 340,148

(a) Based on 1980 census data.
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Table D-2. DistributionofPopulationin80-kmRadiusofthe200Areas'HanfordMeteorologicalTowerby
PopulationGridSector¢"

Number ofPeople
0-16 16-32 32-48 48-64 64-80

Direction km km km km km Totals

N 0 174 1,124 772 1,957 4,027
NNE 0 92 656 5,547 14,822 21,117
NE 0 262 5,930 2,963 596 9,751
ENE 0 235 773 2,366 435 3,809
E 0 340 1,329 1,659 588 3,916
ESE 0 283 1 374 230 652 2,539
SE 0 6,757 48 661 50,519 3,474 109 411
SSE 0 1,997 13 161 2,717 5,218 23.093
S 0 1,532 1 489 195 1,799 5 015
SSW 0 905 5 283 652 129 6 969

SW 0 1,190 19:786 2,182 459 23 617
WSW 5 1,840 5 063 15,088 4,573 26 569
W 32 648 949 6,874 78,635 87 1.38
WNW 73 444 802 833 2,833 4 985
NW 0 555 398 493 1,454 2 900
NNW 0 246 456 864 4,521 6 087

Totals 110 17,500 107,234 93,954 122,145 340,943

(a) Based on 1980 census data.
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Table D-3. Distribution ofPopulation in 80.km Radius of the 300 Area by Population Grid Sector_')

Number of People
0-16 16-32 32-48 48-64 64-80

Direction km km km km km Totals

N 289 241 989 5,655 5,317 12,491
NNE 307 475 841 1,950 2,269 5,842
NE I8 966 2,583 562 205 4,334
ENE 307 465 349 470 238 1,829
E 291 114 137 174 687 1,403
ESE 338 288 863 594 17,891 19 9'74
SE 2,549 26,150 2,922 877 1,235 33 733
SSE 7,161. 30,357 1,114 1,117 1,113 40 862
S 15,561 6,651 96 17,223 5,127 44 658
SSW 11,124 4,034 99 1,209 2,038 18 504
SW 10,066 3,931 706 182 181 15.066
WSW 4,429 1,810 5,531 8,988 621 21 379
W 294 984 2,226 16,878 16,293 36.675
WNW 0 0 692 1,543 1,679 3,9.14
NW 0 0 74 923 785 1,782
NNW 0 0 8 875 1,212 2,095

=

Totals 52,734 76,466 19,230 59,220 56,891 264,541

(a) Based on 1980 census data.
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Table D-4. Distribution of Population in 80.km Radius of the 400 Area by Population Grid Sector(.)

Number of People
0-16 16-32 32-48 48-64 64-80

Direction km km km km km Totals

N 0 78 859 811 16,267 18,015
NNE 20 343 5,728 2,945 1,021 10,057
NE 114 377 760 1,033 217 2,501
ENE 211 1,041 2,644 492 451 4,839
E 229 600 183 169 183 1,364
ESE 229 442 544 292 1,060 2,567
SE 344 25,267 13,654 _ 2,105 952 42 322
SSE 10,829 40,933 5,688 719 2,364 60.533
S 11,760 9,385 1,525 5,611 15,691 43.972
SSW 1,446 4,550 583 185 1,927 8 691
SW 179 1,538 5,234 535 239 7 725
WSW 0 1,206 7,748 14,956 481 24 391
W 0 190 3,339 6,089 17,171 26 789
WNW 0 0 932 1,221 3,176 5 329
NW 0 0 295 903 705 1.903
NNW 0 0 264 1,302 1,182 2,748

Totals 25,361 85,950 49,980 39,368 63,087 263,746

(a) Based on 1980 census data.
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Table D.O, Dootlmontatlon of 100,N Area Airborne Release Dose C}ulculatIonfm' 1990

Facilityname: I00.NArea

Releases: S_o Table4,1,___aIReport forCalond_
.Zeaz.tlt

Metoorologlcalconditions: 1990annualaverage,calculated_em datacollectedat_ho100.NArea
and theHanfordMeteorologyStationfromJanuary 1990through
December 1990, uslng the computer code I,.tANCHI (sos Table D.5)

X/Q", Maximally exposed individual, 7,(tE.,9 at 30 km SEI 80.km
p0pula_ton, 1,5E.3 person.dm _)

Release holght_ 89.m effective stack height '

Population distribution: 340,000 (sae Table D.t)

Computer code', GENII, Version 1.488, 12.3.90

Dosescalculated: Chronic, 1.year exposure, 50-year commit;ted internal close oqutvalonL
and annual effective dose equivalent to individual and population

Pathways considered: External exposure to plume anti ground deposl_s
Inhalation

Ingestion of locally produced foods

Files actdressed: Radionuclide Library, Roy, 11-28_90
Food Transfer Library, Rev, 8-29.88
External Dose Factor Library, Roy, 5-9-88
Internal Dose Factor Library, Roy, 12.3.90
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Table D.10. Documentation of 100oNAr_a Liquid Roleaso Dose Calculation for 1990

Facility namol 100.N Area

Releases: See Table 4,5, _nford Slt_ Erlytronmerltal Report for Calend_
Y ar_

Mean river flow', 137_000 cfs (3880 m'_/s)

Shore.width factor', 0,2

Population distribution: '70,000 for drinking wa_or pathway
125,000 fbr aqua,lc recreation
2000 for consumption of irrigated foodstuffs
15,000 kg/yr total harvest of Columbia River fish

Computer code: GENII, Version 1,485, 12.3-90

Doses calculated: Chronic, 1.year exposure, 50.year committed internal dose equivalent,
and annual effective dose equivalent to individual and population

Pathway considered: External exposure to irrigated soil, to river water, and to shorelin_
sediments

Ingestion of aquatic foods and irrigated farm products

Files addressed: Radionuclide Library, Rev, 11-28-90
Food Transfer Library, Rev, 8-29-88
External Dose Factor Library, Rev, 5-9-88
Internal Dose Factor Library, Rev, 12.3.90
Bioaccumulation Factor Library, Rev, 3-7-90
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TableD.II.Documentationof200AreasAirborrmReleaseDoseCalculationforIg_)0

Facilityname', 200 Areas

Releases', SeeTable4,1,1-1anfordSiteEnvironmental_port forCalendax
Year 1990

Meteorological conditions', 1990 annual average, calculated from data collected at the Hanford
Meteorology Station from January 1990 through December 1990,
using the computer code HANCHI (see Table D-6)

/Q': Maximally exposed individual, 1,1E-8 at
26 km ESE; 80.km population, 1.5Eo3 person-s/m '_

Release height: 89-m effective stack height

Population distribution: 341,000 (see Table D-2)

Computer code'. GENII, Version 1,485, 12-3-90

Doses calculated: Chronic, 1-year exposure, 50,.year committed internal dose equivalent,
and annual effective (whole-body) dose equivalent to individual and

population

Pathways considered: External exposure to plume and ground deposits
Inhalation

Ingestion of locally produced foods

Files addressed: Radionuclide Library, Rev. 11-28-90
Food Transfer Library, Rev, 8-29-88
External Dose Factor Library, Rev. 5-9-88
Internal Dose Factor Library, Rev. 12-3-90
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Table D-12.Documentationof300AreaAirborneReleaseDoseCalculationfor1990

Facilityname: 300 Area

Releases: SeeTable4.I,HanfordSiteEnvironmentalReportforCalendar
Ye.az.Lg__

Meteorologicalconditions: 1990annualaverage,calculatedfromdatacollectedatthe300 Area
and theHanfordMeteorologyStationfromJanuary1990through
December 1990,usingthecomputercodeHANCHI (seeTableD-7)

X/'Q: Maximallyexposedindividual,8.5E-8at
13km N; 80-km population,6.4E-3person-s/m3

Releaseheight: 10m

Populationdistribution: 265,000(seeTableD-3)

Computer code: GENII,Version1.485,12-3-90

Dosescalculated: Chronic,l-yearexposure,50-yearcommittedinternaldoseequivalent,
and annualeffective(whole-body)doseequivalenttoindividual
and population

Pathwaysconsidered: Externalexposuretoplume and grounddeposits
Inhalation

Ingestionoflocallyproducedfoods

Filesaddressed: RadionuclideLibrary,Rev.11-28-90
Fo_d Transfer Library, Rev. 8-29-88
External Dose Factor Library, Rev. 5-9-88
Internal Dose Factor Library, Rev. 12-3-.90
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Table D-z3. Documentation of 400 Area AirborneRelease Dose Calculation for 1990

Facility name: 400 Area

Releases: See Table 4.1, _Ianford Site Environmental l_eDort for Calendar
Year 1990

Meteorological conditions: 1990 annual average, calculated from data collected at the 400 Area and
the Hanford Meteorology Station from JanuaD, 1990 through
December 1990, using the computer code HANCHI (see Table D-8)

X/Q': Maximally exposed individual, 6.1E-8 at 11 km NE; 80-km
population, 4.4E-3 person-slm 3

Release height: 10 m

Population distribution: 264,000 (see Table D-4)

Computer code: GENII, Version 1.485, 12-3-90

Doses calculated: Chronic, 1-year exposure, 50-year committed internal dose equivalent,
and annual effective (whole-body) dose equivalent to individual
and population

Pathways considered: External exposure to plume and ground deposits
Inhalation

Ingestion of locally produced foods

: Files addressed: Radionuclide Library, Rev. 11-28-90
= Food Transfer Library, Rev. 8-29-88

External Dose Factor Library, Rev. 5-9-88
Internal Dose Factor Library, Rev. 12-3-90
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