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SUMMARY

. Meteorologic data from the Pantex Plant and from the nearby National

Weather Service (NWS) station at the Amarillo, Texas, International Airport

, were evaluated to determine if the NWSdata adequately represented meteoro-

logic conditions at the Pantex Plant. Annual site environmental dose calcula-

tions for the Pantex Plant have previously used the NWSdata; information from

this data comparison helped determine if future environmental dose

calculations should use site-specific Pantex meteorologic data.

The meteorologic data evaluated were wind speed, wind direction, and

atmospheric stability class. Nine hundred hours of wind speed and wind

direction data were randomly selected and evaluated for 1988, 1990, and 1991.

Evaluations of specific hourly wind speed measurements showed significant

differences between the two locations; however, overall average wind speed

differences were not statistically significant. The average annual wind speed

at Amarillo was approximately 0.4 m/s higher than at Pantex for all three

years, ranging between 5 and 6 m/s at both locations. The median wind

direction difference was 0 to 10° , with 63% of all hourly data comparisons

being I0 ° or less. Because the resolution of the NWSAmarillo data was 10° ,

no more precise statements about wind direction differences could be made.

Atmospheric stability class data were compared for years 1990 and 1991

and found to be very similar. Stability class designations were identical and

one class different in 63% and 30%, respectively, of the paired hourly data.

An unexpected finding was the preponderance of Class D stability, which

occurred approximately 62% of the time in both data sets.

The overall effect of meteorological differences between the two

locations was evaluated by performing environmental dose assessments using the

GENII dose assessment computer code. Acute and chronic releases of 3H and

239Puwere evaluated. Results using the NWSAmarillo meteorologic data were

approximately one-half of those generated using Pantex meteorologic data. The

• two-fold difference in dose results is within the uncertainty expected from

current dose assessment codes; therefore, the two meteorologic databases can
f
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be used interchangeably and prior dose calculation results using the NWS

Amarillo data are acceptable.

There are some reasons, however, for favoring the use of the Pantex

meteorologic data. The Pantex data are site-specific, collected continuously

using an automated data collection system, and compiled automatically, pro- •

viding greater confidence in meteorologic data. The Pantex data are recorded

every 15 minutes at two elevations, whereas the NWSdata are collected hourly

at one elevation. In cases of data loss or unavailability of historical data

the NWSAmarillo data set provides an acceptable substitute. If Pantex

meteorologic data are to be used For environmental dose calculations, however,

a quality assurance program must be established. Significant periods of data
loss occurred in 1988 and 1989.
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INTRODUCTION

Ali U.S. Department of Energy (DOE) sites with nuclear facilities

estimate the dose to members of the public from assumed or actual atmospheric

releases of radioactive materials. These evaluations require the use of

meteorologic data, typically wind speed, wind direction, and stability class.

This report evaluates the similarities and differences in the wind speed, wind

direction, and stability class recorded at the DOEPantex Plant and at the

Amarillo, Texas, International Airport. Amarillo, Texas, is the site of the

National Weather Service (NWS)meteorologic tower that is nearest to the

Pantex Plant. Amarillo data are used in current Pantex dose assessments.

The Amarillo airport is located approximately 10 miles west of Pantex, across

the relatively flat plain of the Llano Estacado.

The use of accurate meteorologic information in a dose assessment

permits the best possible evaluation of an individual's actual or potential

exposure to (or, alternatively, an environmental media concentration of) a

contaminant. The conclusions drawn from the data evaluation will, therefore,

reveal the consequences of using Amarillo meteorologic data for dose assess-

ments performed for hypothetical or actual releases at the Pantex Plant.

Although there are no established criteria that endorse the substitution

of one meteorologic data set for another, the two data sets can be compared,

and their similarities and differences identified. The DOEhas issued gui-

dance stating that in order for offsite meteorologic data to be acceptable for

DOEsite applications, "the data should* be representative of conditions at

the DOEfacility and provide statistically valid data consistent with onsite

monitoring requirements ''(a) (DOE1991). This study aims to answer the

question of whether meteorological data recorded offsite at the Amarillo tower

are representative of conditions at Pantex. This question is resolved by

determining whether the Amarillo data set is statistically valid and

appropriate for onsite monitoring requirements.

, (a) "Should*" is used in this regulatory guide to indicate high-priority
elements of an environmental surveillance program.



The publiclyavailablemeteorologicdata collectedat the Amarillo

InternationalAirport are collectedby NWS. The meteorologicdata collected

at Pantex are currentlyused primarilyfor EmergencyManagementDepartment

(EMD) purposes. The EMD is most interestedin the real-timedata; the

softwarethat compilesthe 15-minmeteorologicmeasurementsat Pantex for use

by the EMD is part of the AtmosphericReleaseAdvisoryCapability(ARAC)

system (Baskett1992). The EnvironmentalProtectionDepartmentis more

interestedin summariesof hourlymeteorologicdata collectedover a weekly,

monthly, or annualtime period.

Wind speed,wind direction,and stabilityclass data sets from Pantex

and Amarillowere compared in this study. For the wind speed and wind

directionevaluation,a random sample of data from each of the three years

evaluated (1988,1990, and 1991) was selectedfor evaluation. The stability

class providesan indicationof the amountof atmosphericturbulence,which

indicatesthe degree of dispersionof airbornereleases. The evaluationof

stabilityclass was limitedto the years 1990 and 1991. Four months of data

were missing from the 1989 Pantex Plant data set; therefore,that particular

year was not evaluatedat all in this study. The stabilityclass evaluation

did not includethe year 1988 becauseof ARAC softwareerrors that caused

incorrectcalculationof the stabilityclass for most of that year.(a)

After the evaluationof each raw data set, the meteorologicdata from

each locationwas formattedfor use by the GENII computercode. The GENII

dose assessmentcode (Napieret al. 1988) was used to evaluatea hypothetical

unit releaseof tritiumand plutonium-239. The dose assessmentresultsplay

out the differencescaused by the use of each location'smeteorologicdata in

an assessmentof the consequencesof a Pantex Plant release. The final

discussionof the resultsof the data evaluationsand dose assessmentswill

also discuss logisticalconsiderations.

(a) Personal communication,April 15, 1992, Ronald Baskett, ARAC, Lawrence
NationalLaboratory,Livermore,California.



METHODS

Hourly wind speed, wind direction, and stability class measurements were

obtained from the Environmental Protection Department staff at Pantex (Pantex

data) and the National Weather Service (Amarillo data) (NOAA1991) for the4

evaluations discussed below.

WIND SPEED AND WIND DIRECTION

The wind speed and wind directiondata were evaluatedfor the years

1988, 1990, and 1991. Pantexwinds were measured 10 m above the ground,and

Amarillo winds were measured 7 m above the ground. This small difference in

elevationwas assumednot to affect the comparabilityof the two data sets.

In additionto differencesin wind measurementheight, the procedure

for collectingwind data differedat the two sites• The Pantex stationis

fully automatic,recordingthe 15-minuteaverageof readingstaken approxi-

mately every 8 seconds. This study used the top-of-the-hourPantexmeasure-

ment, which averagedthe data measured over the 15 minutes prior to the hour.

Amarillodata are collectedhourly by an individualobservinga digital

instrumentread-outover a l-minuteperiodwithin 10 minutes of the top of the

hour. These two sets of wind data representmeasurementstaken within the

last 15 minutesof the hour at each location•

Unit conversionswere requiredfor severalof the data sets. First,

Amarillo wind speed data were convertedfrom knots to m/s for analysis•

Pantexwind speed was recordedin m/s. Second,Amarillowind directionwas

recorded in tens-of-degreesunits (e.g., 180° equals 18 tens-of-degrees).The

Pantexdata, recordedin integerdegrees,was convertedto tens-of-degrees

units as indicatedin Table I.

The wind data were sorted into annual files that paired the hourlywind

measurementsat both locations. Prior to pairingthe data, the Pantextime

stamp, which indicatedGreenwichMean Time, was adjustedto CentralStandard

Time. The Amarillodata was time-stampedin CentralStandardTime.



TABLE I. Conversion from Degrees to Tens-of-Degrees
for Wind Direction Data

Pantex • Measured Wind Pantex" Tens-of-Degrees
Direction (deqrees from) Wind Direction

0 to 4 degrees 0

5 to 14 degrees I

15 to 24 degrees 2

25 to 34 degrees 3

345 to 354 degrees 35

355 to 360 degrees 36

Data recoverability is the percentage of paired data (Amarillo tower and

Pantex tower data) actually recovered out of the total quantity of paired data

that are theoretically available for a given year. For example, the total

number of possible annual hourly readings (non-leap years) is 8760 (365 x

24 hours/day). If only 8340 paired hourly readings were available (recovered)

for this year because of equipment failure, etc., at either of the two towers,

the data recoverability would be 8340/8760 : 0.95 x 100%: 95%. Data recover-

ability for the three years used in the wind data evaluations is shown in

Table 2. The lower recoverability of 1990 was primarily the result of missing

Pantex data in May of that year.

A random sample of 900 hours of wind speed and wind direction data was

taken for each year evaluated, using a short QBASlC (IBM 1991) program (see

Appendix A). The 900 hours sampled represent approximately 10%of the paired

total of all data for any one year.



TABLE 2. The Annual Data Recoverabilityof the Paired Pantex
and Amarillo Hourly Wind Data

Year Data Recoverability(%]

• 1988 97

1990 90

1991 97

STABILITYCLASS

The Pasquillstabilityclasseswere evaluatedfor only the years _90

and 1991. The hourly stabilityclass data for the entireyear were evaluated.

Stabilityclassesare designatedalphabeticallyfrom A to F and indicatea

categoryof atmosphericdispersionfrom the greatest (A) to the least (F)

amountsof dispersion. Class A stabilityindicatesconsiderableturbulence

(plumesspread more in a vertical than a horizontaldirection),and class F

stabilityindicatesvery stableconditions (the horizontalspread of the plume
q

is very large in comparisonto the vertical spread) (Baskett1992). Class D

stability,neutral (similardispersionin a vertical and horizontaldirec-

tion), is the typicaldaytime conditionin most locations.

Stabilityclass designationsat the two sites are determinedby

a_gorithmsusing severalmeteorologicdata inputs. The NWS (Amarillodata)

stabilityclass designationis based on D.B. Turner'smethod (1964),which

considere6cloud cover,wind speed, time of day (day or night), insolation

('incomingradiation),and solar altitude. The ARAC system software (Pantex

data) determinesthe stabilityclass in a slightlydifferentmanner. Pantex

wind data are used to calculatesigma-theta(aB),which describesthe standard
deviationof the horizontalwind directionover the 15-minmeasurement

interval. The sigma-theta,time of day (day or night),and wind speed are

used to determinethe stabilityclass. The ARAC system software stability

• class algorithmincludescorrectionfactorsfor surfaceroughnessin the

vicinityof the tower and the instrumentationmeasurementheight.

5
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The evaluationof the stabilityclass presentedhere is limited. The

annual frequencyof each stabilityclass at each location,and the magnitude

of the differencein paired stabilityclass data, were evaluated. Little

statisticalanalysiswas performedon the stabilityclass data becauseof the

multiparametricalgorithmsused to define the stabilityclass.

DOSE ASSESSMENT

The Pantex EnvironmentalProtectionDepartment(EPD) uses meteorologic

data to performdose assessments. Dose assessmentswere done using identical

releaseand exposure scenariosto evaluate the consequencesof using each

location'smeteorologicdata sets. A hypotheticalunit releaseof tritiumand

plutonium-239was assumedto occur at the Pantex Plant. Both chronic and

acute releaseswere considered. The dose assessmentresultswill reveal the

ultimatesimilarityof the Amarilloand Pantex data sets as they are used in

EPD applications.

Dose assessmentcodes use the wind speed,wind direction,and stability

class data in the form of a formatteddata file that displays the annual

frequencyat which the atmosphericconditionsare describedby a given wind

direction,wind speed,and stabilityclass. The GENII dose assessmentcode

requiresa formatteddata file known as a joint frequencydistribution(JFD)

file. JFD files for 1990 and 1991 were compiledfor Pantex and Amarillo

(AppendixB).

The AmarilloJFD file was createdby reformattingthe Amarillo STAR

(STabilityARray) files providedby the NWS. STAR files are used in some

environmentaltransportcodes to profilethe annualmeteorology. The Pantex

JFD file was then createdfrom the hourly Pantexmeasurements. The Pantex JFD

contains the same wind speed classificationsused by the NWS in the Amarillo

STAR files.

The dose assessmentsconsidereda ground-levelairbornereleasethat

exposed an individualvia the followingpathways: inhalation;outdoor

recreation;ingestionof contaminatedfood crops and animal products;

inadvertentingestionof soil; and externalexposurefrom ground-depositedand

airborneradionuclides. Doses to the maximum individual(MI), as opposedto



the average individual,were calculated. Exposureparametersfor the MI are

intendedto reflectthe maximum credibleexposure to an individualfrom all

chosen pathways.

The locationof the MI for the chronicdose assessmentswas determined

• by using a populationfile in GENII that placed one individualat 0.5, 1.5,

2.5, and 3.5 miles from the releasepoint in all 16 compassdirections (i.e.,

N, NNE, NE, etc.). For the acute dose assessments,the MI locationwas that

identifiedby a previousevaluationof a 1990 Pantexrelease, 1900 meters ESE

of the release (MHSMP 1991).



RESULTSAND DISCUSSION

This sectiongives a thorough reviewof the wind data analyses,followed

by a brief discussionof the stabilityclass evaluation. Finally,the dose

assessmentresults are compared.

WIND DATA

Resultsof the wind data analyses are displayedin severalfiguresand

tables. FiguresI through3 (wind direction)and Figures8 through10 (wind

speed) display900 random hours of paired data for the years 1988, 1990, and

1991. Each point in these figures indicatesthe wind directionor wind speed

recorded at the same hour of the year at both the Amarillo and the Pantex

locations. If the wind data at both locationswere identical,all data points

in each figurewould fall on the X = Y cartesiancoordinatesof each graph,

indicatedby the solid 45° line in each figure and at the arrowedpoints in

Figures I, 2, and 3.

Wind Direction

The 900 randomlyselectedwind directiondata points from 1988, 1990,

and 1991 are plottedin FiguresI, 2, and 3, respectively. The wind direction

indicatedis the directionfrom which the wind blew. A number of the data

points representseveraloccurrencesof identicalpaired data.

The wind directiondata for the two sites appear to be similar;wind

directiondata points occur in a generalX = Y patternalong the 45° line in

each figure. Wind directionvalues near 0° or near 360° are both in the

northerlydirection,as indicatedby the arrows in each figure. Wind

direction is recordedon a polar coordinatesystem as degreesfrom true north,

with degrees increasingin a clock-wisedirection. Therefore,values in the

0,360 and 360,0 regionsof the wind directionplots representsimilarwind

directions at each location.
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An analysisof the absolutevalue of the wind directiondifferenceswas

conducted,and resultsare shown in Figures4, 5, and 6. Tabulatedvalues are

shown in Table 3. The x-axis values are no higher than 180 becauseno two

points in a polar coordinatesystem are more than 180° apart. The wind

directionat each locationdifferedby 20° or less for approximately63% of
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TABLE 3. FractionalDistributir_nof Annual Wind DirectionDifferenceData

Degreesof
Difference .1988 1990 1991

0 0.26 0.25 0.27
10 0.37 0.37 0.38
20 0.18 0.19 0.16
30 0.08 0.07 0.07
40 0.05 0.05 0.03
50 0.02 0.02 0.02
60 0.01 0.02 0.01
70 0.00 0.01 0.01
80 0.00 0.01 0.01
90 0.00 0.00 0.01
I00 0.00 0.00 0.01
110 0.00 0.01 0.00
120 0.00 0.00 0.00
130 0.00 0.00 0.00
140 0.00 0.00 0.00
150 0.00 0.01 0.00
160 0.00 0.00 0.00
170 0.00 0.00 0.00
180 O.O0 O.O0 O.O0

the sampleobservations. At the other extreme,approximately2.5% of the wind

directionreadingsat each locationdifferedby more than 90°.

The JDF and STAR files used by environmentaltransportand dose assess-

ment codes place wind directionsin one of sixteencompassdirections (i.e.,

N, NNE, NE,...NNW). The centersof the compassdirectionsare 22.5° apart.

The JFD and STAR files indicatethe annual frequencyat which winds blow in a

certaincompassdirection. The median wind directiondifferencebetweenthe

paired Pantex and Amarillodata is on the order of 10°. Table 3 indicates

that 63% of the wind directiondifferencesare less than 10°; i.e., less than

14° becauseof the tens-of-degreesunits resolutionof the wind direction

measurements(seethe section"Wind Speed and Wind Direction"). The median

wind directiondifferencecannot be statedmore preciselythan 0° to 10°

becausethe directiondata evaluatedwere limitedby the tens-of-degreesunits

of the Amarillodirectiondata.

Figure 7 shows the 1988 paired wind directionmeasurementsin relation

to how they would be approximatelyparsed in the constructionof an

16
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environmental transport meteorologic data file. Points located in the clear

' boxesof Figure 7 indicate that the samewind direction (i.e., the same

compassdirection) would be reported for each location during the construction
" of the environmental transport data file. However, points located in the

17



b

shaded boxes of Figure7 would be located in direction"A" (e.g.,SW) in one

location'smeteorologicdata file and in direction"B" (e.g.,SSW), one

compassdirectionadjacentto "A," in the other location'smeteorologicdata

file. The resultsof the 1990 and 1991 paired wind directiondata are

similar,showingfew points outsidethe boxed areas.

An evaluationof the 900 paired wind directionmeasurementsfor 1988

showed that 48% of the time the wind directionswere located in the same

16-sectorcompassdirectionbox. An additional38% more are off by one

adjacentcompass direction. In short, 86% of the pairedwind directionsfor

1988 are within one compassdirectionof each other. The dose assessment

resultswill help resolvewhether there is clone-compass-directionoffset of

the maximum individuallocation.

If a wind directiondifferenceat the two locationsexists, it may have

less profoundconsequencesfor chronicreleaseassessmentsthan for acute

releaseassessments. Chronicreleaseevaluationsuse wind directiondata

averagedover the entireyear; therefore,wind directiondifferencesmay

averageout over the year. For example,+10° wind directiondifferencesand

-I0° wind directiondifferencesmay averageout to a 0° wind direction

differenceover the entireyear. The discussionof the dose assessment

results indicatesthat this "averagingout" does not occur.

Assessmentsof acutalreleases requirethe most accuratewind direction

measurementsover a specific,short window of time. Therefore,it would be

best to use the site-specificPantexdata for these acute assessmentsbecause

of the possiblemisrepresentationof the acutalmeteorologicalconditionsthat

may result from using Amarillometeorologicdata. In contrastwith these

retrospectiveacute releaseassessments,dose assessmentcodes that evaluate

prospective(hypothetical)acute release assessmentsuse averagemeteorologic

data. The use of averagedata decreasesthe probabilityof severely

compromisingthe accuracyof the dose assessmentresults if Amarillo

meteorologicdata are used in place of Pantex data.

18



Wind Speed

The wind speed data are displayedin Figures8, 9, and 10. The paired

data parallel the X = Y line, the solid line in each figure,rather weil. The

dashed lines in each figure indicatea 2 m/s wind speed differencebetweenthe

' two locations. An averageof 91% of the annualwind speed values differedby

2 m/s or less over the three years evaluated (92% for 1988, 90% for 1990, and

91% for 1991). The correlationcoefficientswere 0.87, 0.85, and 0.85 for

1988, 1990, and 1991, respectively.

The overall, annual averagewind speed at Amarillowas higher than that

of Pantex,but not statisticallydifferent,as indicatedin Table 4. As

discussedfor wind direction,chronicreleaseevaluationswould be expected

to produceapproximatelythe same environmentaltransportresults,if all

other variablesheld constant,regardlessof whetherPantex or Amarillowind

speed data were used.

In contrastwith the similarannual averagewind speeds,the time-

specificwind speeds differedbetweenthe two locations. Paired t-tests (95%

confidenceinterval)(Microsoft1992) performedon each year's 900 randomly

selectedhours of wind speed data indicateda statisticallysignificant

differencein the wind speedsat any given time. The wind speed difference

noted by the paired t-test could becomeapparentduring dose assessmentsof

acute releases. Using the generallyhigher wind speed data of Amarillo for

acute releaseat Pantexwould result irla greaterdispersionof airborne

releases,if all other variablesremainedthe same. This would decreasedose

estimatesfor nearby Mis and increasedose estimatesfor individualsfarther

away. The effect on the evaluationof populationdose estimatesis difficult

to predict.
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FIGURE 9. 1990 Wind Speed Data Recorded at Pantex and Amarillo (900 Random
Hours) - The A symbols indicate a measurement recorded at the same
hour at each location. The solid line indicates where points would
fall if the measuremrnts at each location were the same. The
dashed lines indicate the location of wind speed measurements that
differ by 2 m/s.
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FIGURE 10. 1991 Wind Speed Data Recorded at Pantex and Amarillo (900 Random
Hours) - The A symbols indicate a measurement recorded at the same
hour at each location. The solid line indicates where points
would fall if the measurements at each location were the same.

The dashed lines indicate the location of wind speed measurements
that differ by 2 m/s.
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TABLE 4. The Overall, Annual AverageWind Speed at Pantex and Amarillo

Yea___Z Location AveraqeWind Speed (m/s)

1988 Pantex 5.34 + 3.03
Amarillo 5.73 _+2.66

' 1990 Pantex 5.70 + 2.90
Amarillo 6.03 + 2.62

1991 Pantex 5.53 _+2.89
Amarillo 5.86 +_2.52

To furtherevaluatethe wind speedsat the two locations,the distribu-

tions of wind speedswere plotted. These are shown in Figures11, 12, and 13.

Each location indicatesa triangulardistributionof speeds. The Amarillo

data are skewed toward higher wind speeds,and the Pantex data are skewed

toward lower wind speeds. Despite the similarityof the overallaveragewind

speeds,the individualAmarillomeasurementsare more skewed toward higher

wind speed categoriesin comparisonwith those of Pantex.

The reason for the differencein the wind speed distributionat the two

locationsis not readilyapparent. The lower measurementheight of the

Amarillomeasurements(7 m comparedto 10 m) would, in fact, favor an

expectationfor a greaterfraction of lower wind speed readings. Potential

explanationsincludeI) the differencein data measurementmethods (see the

Methods section),2) the locationof the Pantexmeteorologictower relative

to site facilities,and 3) higherwind speeds at the Amarillo International

Airport created by reducedground roughnessover the airporttarmac.

In regard to explanation2 above, the wind, as measured at Pantex,blew

most frequentlyfrom the SSW in 1990 and 1991. The Pantexmeteorologic

monitoringtower is locatedon the northeastcorner of the site. The pre-

dominantwinds would have passed in the directionof the Pantex Plant complex

before being measuredby the wind speed sensors. Pantex Plant buildingsmay

have effectedthe greater frequencyof lower wind speed measurements.
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The distributionsof the paired wind speed differenceswere also

evaluated. The wind speed distributions(Figures11 through 13) allude to the

resultsexpected from evaluationof the wind speed differencedistributions.

The Amarillowind speed distributionsare skewed towardsa greater frequency

of higherwind speeds. When the differences(i.e.,Pantexwind speed minus

Amarillowind speed) are summarized,the averagedifferenceis found to be

-0.35 (-0.395for 1988, -0.337 for 1990, and -0.331 for 1991). The average

minimumdifferencefor each of the three years evaluatedis -7, and the

averagemaximumdifference is 6.

STABILITYCLASS

Boti)the annual frequencywith which a stabilityclass was designated

and the difference in the stabilityclass designationsof the 1990 and 1991

paired Pantex and Amarillodata were evaluated. Little statisticalevaluation

of the stabilityclass designationswas undertakendue to the multiparametric

calculationof this variable. Also, the stabilityclass is partiallybased on

wind speed and wind direction,which were previouslydiscussed in detail.

Figures 14 and 15 show the annual frequencyfor each stabilityclass in

1990 and 1991, respectively. The lack of lower wind speeds recorded at
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Amarillo is reflectedin the stabilityclass designationsby the greater

frequencyof A stabilitiesat Pantex in comparisonto Amarillo. The

, A stabilityclasses,indicatinggreater verticaldispersion,occur at a

greater frequencywith lower wind speeds.

, Differencesin the paired hourly stabilityclass designationswere also

evaluated(see Table 5). The stabilityclass designationsare similar at the

two locations. These designationswere identical63% of the time during 1990

and 1991. Approximately30% of the time, the stabilityclasseswere one

designationdifferent.

The high frequency_F the D stabilityclasses in the Pantex-Amarillo

region was unexpected. The D stabilityclass is most frequentlyfound in most

locations,but the overwhelmingfrequencywith which it was found in the

Pantex and Amarillodatabaseswas surprising. A cursory sample of JFD files

from other locationsaround the nation indicateda 20% to 40% frequencyof D

stabilitydesignations,comparedto the approximately62% frequencyfound in

the Pantex and Amarillodata sets. The stabilityclass designationalgorithm

TABLE 5. StabilityClass DifferencesBetweenthe PairedAmarillo
and Pantex Hourly Data

StabilityC)ass
DifferenceL_ 1990 1991

None 63% 63%

One 30% 32%

Two 6% 4%

Three I% 0%

Four 0% 0%

Fi ve 0% 0%

(a) "None" means no difference in the
paired stability classes; "I" means
the stability class designations are
adjacent alphabetic letters; "2" means
the stability classes differ by 2;
and so on.

r
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used at Pantex (the first data set evaluated)was initiallysuspectbecauseof

problemsidentifiedin the 1988 data. However,becauseboth the Amarilloand

Pantex data independentlyindicatedthe same majority of D stabilities,no

other conclusioncan be drawn except that this is a real phenomenon.

DOSE ASSESSMENT

JFD files were compiledfor each locationfor the years 1990 and 199_.

These files serve to representmeteorologicprofilefor the year of interest.

The GENII code was then used to evaluatehypotheticalchronicand acute unit

releasesof tritiumand plutonium-239. A total of eight GENII evaluations

were performedfor each year, data collectionlocation,and release scenario

type (acuteor chronic). The pertinentpages of the GENII output files are

provided in AppendixC.

The resultsof the chronicdose assessment,listed in Table 6, indicate

the relativedose to the maximallyexposed individual(MI). GENII was used to

determinethe locationof the MI, based on the JFD file and the population

file of uniformlydistributedindividuals.

The resultsof the dose assessmentwere suggestedby the resultsof the

wind speed and wind directionanalyses. The differencesnoted in the wind

speeds at the two locationswere presumedto be compoundedby the differences

in the wind directions. The wind directionresultsindicatedthe possibility

of a one-compass-directiondifferencein the locationof the MI. The use of

TABLE 6. Resultsof the GENII ChronicDose Assessments

Relative

Meteorologic MaximallyExposed MaximallyExposed
Data Used Year IndividualDose IndividualDirection

Pantex 1990 I NNE
Amarillo 1990 0.46 N

Pantex 1991 I NNE
Amarillo 1991 0.45 N
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Amarillometeorologicdata to evaluate a chronicground-levelPantex release

producedan MI locationnorth of the release. The use of Pantex meteorologic

. data, however,producedan MI locationnorth-northwestof the release.

The resultsof the wind speed analysisindicatedthat modeling a chronic

• Pantex releasebased on Amarillometeorologicdata yields a more dispersed

release. The wind speed distributionof Amarillowould tend to result in

greaterdispersionof a release,therebyproducinglower dose estimates. This

was reflectedin the GENII dose assessment,in which resultsfrom the use of

Amarillometeorologicdata were approximatelyhalf that obtained by the use of

the Pantex meteorologicdata.

At times, dose assessmentsare requiredto evaluate hypotheticalacute

releases. Although dose assessmentsfor past acute releases are best

evaluatedby site-specific,time-specificmeteorologicdata, future acute

releasesare evaluatedby the use of JFD (or similar)files. GENII was used

to evaluate acute unit releasesof tritiumand plutonium-239. Season-specific

relativeeffectivedose commitments(Table7) were evaluated. The acute

releasewas assumedto occur during the season indicatedin the table.

Both the acute and chronicreleasedose assessmentsresulted in greater

doses when the Pantexmeteorologicdata were used. The difference in these

dose estimatesis about two-fold for both types of releaseconsidered.

TABLE 7. RelativeMaximum IndividualDose from an Acute Airborne Release
of Tritium and Plutonium-239,Using the IndicatedMeteorologic
Database

Year ReleaseDurinq Pantex Amarillo

1990 Winter I 0.64
Spring I 0.64
Summer I 0.64
Autumn I 0.65

1991 Winter I 0.49
Spring I 0.49
Summer I 0.49
Autumn I 0.50
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Dose assessmentsperformedusing the same meteorologicdata with

differentdose assessmentcodes will result in dose estimatedifferences

becauseof the varied model algorithmsused in each code. The twofold

differencein the resultsof the dose assessmentsgeneratedfrom the alternate

use of the Pantex or Amarillometeorologicdata is within the range of

variabilitythat would be expectedfrom the use of differentdose assessment

codes. Therefore,the resultsof this evaluationindicatethat the Amarillo

data do not unacceptablymisrepresentthe MI doses resultingfrom airborne

releasesat Pantex. Use of the Pantexdata producesmore conservativedose

estimates.

However, as a result of the overwhelmingmajorityof D (neutral)

stabilityclasses,doses in this part of the countrymay be more accurately

assessedby environmentaltransportand dose assessmentcodes. The atmosphere

may be more predictablein this region,as indicatedby the great quantity of

D stabilities. This great neutralitymay decrease the uncertaintyin the

atmosphericdispersioncalculations,narrowingthe expecteduncertaintyof the

final dose estimategeneratedby a dose assessment. This presentlyunverified

theory would render the Pantex dose estimatesmore accurate,thereby

encouragingtheir use rather than the interchangeableuse of either data set.
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CONCLUSIONSAND RECOMMENDATIONS

The U.S. Departmentof Energy regulatoryguide (DOE/EH-OI73T)states

that offsitemeteorologicdata measurementsare acceptablefor use if they are

, representativeof DOE site conditionsand are sufficientlyaccurate. A

comparisonof severalmeteorologicvariablesrecordedat the Pantex Plant and

Amarillo,Texas, was the focus of this evaluation. This evaluationidentified

the differencesand similaritiesbetweenthe wind speed and wind direction

measurements,and betweenthe stabilityclass designations,recorded at these

two locations. Such meteorologicdata are used in the evaluationof the

dispersionof airbornereleasesfor dose assessments.

The resultsof this data evaluation,and subsequentdose assessment,

provide an indicationof the consequencesof substitutingthe Amarillo

meteorologicdata for Pantex data in the assessmentof airbornereleasesof

radionuclidesfrom the Pantex Plant. The identifieddifferencesbetween the

wind data were tested by the GENII environmentalaccumulationand dose

assessmentcode. The dose assessmentsperformedwith GENII were for

hypotheticalchronic and acute unit releasesof tritium and plutonium-239.

The consequenceof using alternatemeteorologicdata sets for the evaluation

of actual acute releasesis less certainbecause the consequencesof these

releasesdepend on atmosphericconditionsat the time of the release. Actual

site-specificdata would be preferredfor retrospectiveacute release

assessments.

The wind data evaluationindicatedthat substitutingAmarillometeoro-

logic data for Pantex data in a dose assessmentmay result in a one-compass-

directiondifferencein the locationof the maximallyexposed individual.

Also, wind speed differencesbetweenthe two locationsindicatedthat a

potentiallylower dose estimatemay resultfrom the use of Amarillodata.

Both of these inferenceswere confirmedby the GENII dose assessments.

Differencesin wind speed and directionlikelycompoundedto producethe

• differencesin dose assessments.

The GENII assessmentsprovidedevidencethat the use of Amarillo

• meteorologicinformationin the evaluationof chronic and acute Pantex
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Plant airborne releaseswill result in lower cumulativedose estimates,which

are, nevertheless,within the expected range of uncertainty. Dose assessment

codes model the behaviorof a release and an individual'sexposure to that

release. Dose assessmentcodes estimatingan individualexposureto within an

order of magnitudeof the "correct"answer are acceptableby current

standards. Therefore,the two-folddifferencebetweenthe Amarillo and Pantex

dose estimatesis within an acceptablerange. Use of the Amarillodata will

provideacceptabledose estimates;however,the use of the Pantexdata will

generatemore conservativevalues.

In some importantrespects,the EnvironmentalProtectionDepartment's

use of the Pantexmeteorologicdata is preferableto the use of the Amarillo

data, despite the findingsthat I) the meteorologicconditionsat Amarilloare

similarto those at the Pantex Plant and 2) the dose estimatesresultingfrom

use of either data set are within an order of magnitudeof each other. The

s_nalldifferencesin wind speed and wind directiongeneratedose assessment

resultsthat are within the expectedreliabilityof typical,current

environmentaltransportand dose assessmentmodel results. However, it is

possiblethat the great preponderanceof neutralatmosphericstabilityclasses

may increasethe predictabilityof the dispersionof Pantex Plant releases.

If this is the case, the higher dose estimatesand MI locationdifferences

betweenthe Pantex and Amarillodose assessmentswould be more significant,

and Pantex data would be most applicable.

Other considerationsthat supportthe use of the Pantex data are the

resolutionof the data, the logisticsof data access,and the format of the

availabledata. The continuous,automatic,electronicdata collectionat

Pantexyields more confidencein the Pantexmeasurements. Pantexdata are

recordedevery 15 min and at two elevations(10 m and 60 m above groundlevel),

which providesgreater resolutionof meteorologicactivity. The manual

reading and recordingof the Amarillo data potentiallyintroducehuman error

and bias into the measurements. The 10-m measurementheight of the Pantex

records is more sta_Jdardthan the 7-m measurementheight o$ the Amarillodata.

The logisticsof using one data set over anotheris also an important

consideration. The Amarillo,Texas, data are collectedby the NWS. These
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data can be accessedfrom two locations. More recent NWS readingscan be

obtainedfrom the SouthernRegionalClimate Center (SRCC),(a)which operates

under contractto the NWS. One drawback to accessingdata from the SRCC is

that some additionaldata manipulationmay have to be performedto get all the

, parametersneeded. Specifically,the stabilityclass designationswould have

to be calculated. The secondoption is to access the Amarillodata from the

NationalClimatic Data Center (NCDC) (NOAA 1991). These data are unavailable

for one month after the end of the data c_llectionperiod because of data

processingprocedures. In addition,once a data request is made to the NCDC,

the minimum processingtime, even for a rush order, is one week (and this

assumesno orderingor backloggingproblems,which were experiencedduring

this study). Data from the NCDC do not require additionaldata manipulation.

Assuming the financialarrangementsfor acquiringNWS data do not create

a time delay, the Pantex data and the SRCC Amarillodata are potentially

availablewith the same time lag. The SRCC data could be obtainedelectronic-

ally via systems such as Internet. The Pantex data set, however,contains

preprocesseddata, whereas the Amarillo data are limitedto raw meteorologic

measurements.

If it is decidedthat the Pantex EnvironmentalProtectionDepartment

will use the Pantex data, qualityassurancemeasuresmust be initiated. Many

months of 1989 data were not usable for this study becauseof data-recording

problems. Developingand implementinga qualityassuranceplan would be the

most appropriateapproach. The plan should assure that instrumentsmeasure

and record appropriatedata, on a weekly basis at a minimum.

(a) J. Grymes,Southern RegionalClimateCenter,Departmentof Geooraphyand
Anthropology,Room 254 Howe-Russell,LouisianaState University,Baton
Rouge, Louisiana,70803, 504-388-6184,FAX 388-2912.
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APPENDIXA

QuickBASICRANDOMDATASELECTION



Appendix A. QuickBASIC random data selection

" °RANSEL.BAS- THIS FILE WILL RANDOMLY SELECT go0 DATA LINES FROM
'THEANNUAL WIND DATA FILE CONTAININGBOTH THE AMARILLOAND PANTEX DATA

• DEFINTA-Z

TYPE MELDATATYPE
DAT AS STRING * 35
CRLF AS STRING * 2

END TYPE

DIM FILEDATAAS MELDATATYPE

OPEN "D:\PANAMREV\WINDXX.MLD"FOR RANDOM AS #1 LEN = LEN(FILEDATA)
OPEN "D:\PANAMREV\WRANDMXX.DAT"FOR OUTPUT AS #2 LEN = 36

RANDOMIZETIMER
CLS

NHRS_ = 1000 'NUMBEROF HOURS IN ANNUAL DATABASE

FOR I = I TO 900
X_ = INT((NHRS_- 1) + I) * RND + 1
GET #I, X_, FILEDATA
L$ = FILEDATA.DAT
PRINT X_; " ="',L$; "="

WRITE #2, L$
NEXT

CLOSE
END

A-I



APPENDIXB

JOINTFREQUENCYDISTRIBUTIONFILES



Appendix I). Joint FrequencyDistributionFiles

1990 AmarilloJFD File...................................................B.2

1991 AmarilloJFD File...................................................B.3

e

1990 Pantex JFD File.....................................................B.4

1991 Pantex JFD FiIe.....................................................B.5
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Amarillo,TXJFD data createdfrom the NWS STAR file -- 1990
2 July 1992 -- SFS

6 6 1 1 7
2.9 5.2 8_6 13.3 18.4 23.9
0.04 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.01 0.01 0.00 0.01
0.04 0.02 0.01 0.01 0.02 0.02 0.04 0.05 0.03 0.04 0.02 0.04 0.03 0.00 0.01 0.03
0 01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.01 0.00 0.00 0.01 0.01 0.01 0.00
0 02 0.03 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.01 0.02 0.00 0.01 0.01 0.01 0.01

0 O0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 07 0.03 0.06 0.07 0.09 0.02 0.06 0.04 0.13 0.13 0.17 0.12 0.12 0.10 0.09 0.06
0 06 0.01 0.01 0.02 0.01 0.00 0.01 0.01 0.01 0.01 0.00 0.03 0.02 0.02 0.00 0.02
0 11 0.03 0.05 0.08 0.16 0.06 0.11 0.06 0.15 0.08 0.15 0.07 0.09 0.01 0.10 0.00
0.09 0.06 0.03 0.08 0.07 0.03 0.06 0.02 0.15 0.15 0.13 0.10 0.17 0.23 0.15 0.08
0.25 0.14 0.14 0.18 0.16 0.10 0.22 0.09 0.10 0.11 0.09 0.08 0.08 0.14 0.19 0.22
0.16 0.09 0.11 0.07 0.21 0.08 0.10 0.07 0.26 0.24 0.13 0.10 0.10 0.16 0.11 0.19
0._5 0.15 0.15 0.16 0.19 0.16 0.22 0.22 0.79 0.70 0.86 0.54 0.48 0.53 0.37 0.29
O.OC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.08 0.03 0.10 0.13 0.06 0.01 0.02 0.14 0.05 0.14 0.05 0.08 0.07 0.05 0.02
0.37 0.32 0.23 0.22 0.25 0.08 0.14 0.17 0.54 0.56 0.57 0.37 0.22 0.27 0.38 0.25
0.96 0.73 0.70 0.45 0.74 0.38 0.69 0.86 1.63 0.97 0.78 0.43 0.38 0.33 0.57 0.45
0.49 0.23 0.26 O.3U 0.61 0.27 0.55 0.89 2.79 2.02 2.11 1.05 0.54 0.62 0.86 0.39
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.23 0.15 0.09 0.08 0.08 0.02 0.05 0.08 0.62 0.45 0.38 0.22 0.23 0.05 0.11 0.10
2.43 2.26 1.60 1.06 0.78 0.64 0.98 i.78 7.45 4.83 3.89 1.96 1.16 0.82 0.83 0.83
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.23 0.29 0.17 0.01 0.05 0.02 0.01 0.01
1.62 0.67 0.46 0.14 0.09 0.15 0.30 0.51 3.09 _ 33 1.69 0.84 0.37 0.09 0.11 0.38
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.01 0.07 0.00 0.01 0.01 0.00 0.00 0.00
0.39 0.25 0.06 0.03 0.05 0.07 0.13 0.14 0.61 0.48 0.41 0.27 0.25 0.02 0.05 0.07
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Amarillo.TXJFD data created from the NWS STAR file - 1991
5 July 1992 - SFS

6 6 1 1 7
2.9 5.2 8 6 13.1 18,4 25.0
0.01 0.00 00l 0 03 0.01 0.01 0.01 0.01 00l 0 O0 0.00 0.00 0.01 0,01 0.00 0.01
0.01 0.01 0 O0 0 Ol 0.01 0.02 0.01 0.02 0 04 0 02 0.02 0.03 0.02 0.02 0.01 0.02
0.01 0.00 0 O0 0 O0 0.00 0.00 0.00 0.00 0 O0 0 O0 0.02 0.01 0.00 0.01 0.02 0.00
0.01 0.01 0 Ol 0 05 0.01 0.01 0.02 0.03 0 02 0 01 0.02 0.02 0.03 0.00 0.01 0.02

• 0.00 0.00 0 O0 0 O0 0.00 0.00 0.00 0.00 0 00 0 O0 0.00 0.00 0.00 0,00 0.00 0.00
0.11 0.02 0 06 0 08 0 03 0 03 0.05 0.05 0 08 0 12 0.I0 0.05 0.10 0.09 0.09 0.07
0,02 0.00 0 01 0 O0 0 02 0 02 0.01 0.01 0 02 0 O0 0.00 0.00 0.01 0.01 0.00 0.01
0.13 0.07 0 03 0 09 0 07 0 08 0.02 0.07 0 17 0 06 0.07 0.07 0.15 0.09 0.05 0,09
0.13 0.06 0 05 0 06 0 08 0 06 0.05 0.06 0 06 0 06 0.09 0.07 0.10 0.16 0.18 0.10
0.35 0.22 0 17 0 14 0 27 0 19 0.23 0.18 0 23 0 15 0.19 0.10 0.13 0.08 0.25 0.17
0.29 0.16 0 13 0 08 0 08 0 13 0.13 0.07 0.31 0 30 0.11 0.13 0.15 0.21 0.15 0.22
0.51 0.14 0 25 0 17 0 18 0 15 0.21 0.15 0.31 0 39 0.40 0.25 0.43 0.51 0.40 0.37
0.00 0.00 0 O0 0 00 0 00 0.00 0.00 0.00 0.00 0 O0 0.00 0.00 0.00 0,00 0.00 0.00
0.06 0.03 0 06 0 03 0 02 0.06 0.06 0.09 0.24 0 11 0.08 0.10 0.06 0.08 0.05 0.03
0.42 0,27 0 21 0 16 0.33 0.19 0.19 0.21 0.49 0.45 0.53 0.30 0.37 0.38 0.32 0.38
1.52 0.67 0 70 0 48 0.62 0.56 0.87 1.29 2.28 1.34 1.12 0.59 0.41 0.31 0.65 0.48
0 71 0 32 0 38 0 35 0.50 0.37 0.78 0,83 2,56 1.96 1.87 0.78 0.43 0.48 0.83 0.51
0 O0 0 O0 0 O0 0 O0 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 00 0 O0 0 O0 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
0 O0 0 00 0 O0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 15 0 07 0 09 0.06 0.02 0.03 0.07 0.19 0.41 0.42 0.43 0.19 0.14 0.02 0.05 0.06
2 77 1 70 1 05 0.87 0.82 0.78 2.03 3.12 6.13 4.41 3.77 1.93 0.95 0.50 1.02 1.37
0 00 0 00 0 O0 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00
0 O0 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 O0 0 O0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 O0 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0o00 0.00
0 O0 0.00 0.00 0.01 0.01 0.00 0.01 0.05 0.38 0,27 0.23 0.01 0.05 0.02 0.02 0.01
0 84 0.71 0.17 0.09 0.10 0.18 0.66 0.88 2.11 1.47 1.30 0.71 0.59 0.11 0.16 0.27
0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 O0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.06 0.05 0.00 0.03 0.00 0.01 0.00
0.43 0,10 0.00 0.01 0.03 0.06 0.15 0.16 0.53 0,35 0.26 0.46 0.63 0.30 0.08 0.09
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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PANTEXJFD for 1990 using NWS speed categories.GENII format.7/92,SFS
Annual recovery :90X ( 7898 hours)

6 6 1 1 10.0
0.9 2.5 4.3 6.9 9.8 16.5

0.08 0.05 0.10 0.09 0.06 0.06 0.08 0.05 0.03 0.10 0.06 0,13 0.03 0.10 0.06 0.05
0.00 0.03 0.03 0.01 0.00 0.00 0.00 0.03 0.01 0.00 0.03 0,04 0.00 0,03 0.00 0.01
0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.03 0.00 0.00 0,01 0.03 0.03 0.01 0.06 0.03
0.11 0.14 0.15 0.13 0.14 0.03 0.04 0.05 0.09 0.09 0,15 0.11 0.14 0.23 0.20 0.23
0.14 0.10 0.18 0.10 0.04 0.06 0.01 0.05 0.04 0.16 0.24 0.16 0.11 0.14 0.18 0.23
0.13 0.19 0.29 0.38 0.13 0.06 0.06 0.06 0.05 0.14 0.11 0.11 0.11 0.09 0.13 0.15
0.06 0.15 0.14 0.20 0.14 0.11 0.05 0.18 0.08 0.10 0.10 0.09 0.13 0.05 0.11 0.04
0.04 0.16 0.18 0.09 0.04 0.00 0.04 0.05 0.08 0.13 0,13 0.08 0.09 0.04 0.06 0.08
0.03 0.13 0.13 0.05 0.04 0.03 0.03 0.04 0.05 0.08 0,10 0.04 0.04 0.04 0.04 0.01
0.I9 0.33 0.25 0.11 0.06 0.11 0.15 0.20 0.28 0.38 0,44 0.29 0.19 0.35 0.49 0.28
0.23 0.27 0.33 0.42 0.14 0.13 0.15 0.23 0.67 0.97 0.70 0.61 0.37 0.28 0.44 0.32
0.09 0.13 0.27 0.27 0.11 0.08 0.1I 0.10 0.14 0.27 0.20 0.11 0.06 0.10 0.06 0.09
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0 O0
0.13 0.05 0.16 0.15 0.16 0.10 0.09 0.09 0.09 0.19 0.14 0.06 0.06 0.04 0.01 0 06
0.09 0.29 0.25 0.15 0.13 0.04 0.04 0.09 0.42 0.41 0,37 0.20 0.15 0.11 0.15 0 10
0,89 0.94 0,97 0.57 0.32 0,39 0.47 1.29 1.28 2.13 1.18 0.90 0.48 0.48 0.42 0 41
0.14 0.46 0.56 0.22 0.30 0.29 0.51 0.82 2.53 3.23 1,68 0,72 0.41 0.80 0.38 0 22
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0 O0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0
0.01 0.00 0.03 0.04 0.03 0.01 0.01 0.03 0.05 0.04 0.00 0.00 0.00 0.00 0.01 O.OO
0.06 0.05 0.08 0.03 0.04 0.01 0.06 0.06 0.11 0.15 0.13 0.06 0.04 0,05 0.01 0.04
1.38 2.67 1.89 0.39 0.11 0.28 0.68 1.91 5.06 6.48 4,44 1.41 0.90 1.04 0.53 0.57
0.01 0.03 0.01 0.01 0.01 0.00 0.00 0.01 0.06 0.10 0.13 0.04 0.01 0.09'0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0,00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 0.00
0.85 1.20 0.68 0.01 0.03 0.05 0.23 0.92 1.24 1.95 2.01 0.5B 0.16 0.09 0.09 0.23
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0 O0 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
0.32 0.20 0.10 0.00 0.05 0.08 0.08 0.16 0.19 0.47 0,76 0.32 0.13 0.00 0.04 0.15
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
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PANTEXJFD for 1991 using NWS speed categories.GENII format.7/92, SFS
Annual recovery :97% ( 8480 hours )

6 6 I I 10.0
0.9 2.5 4.3 6.g 9.8 16.5

0.05 0.08 0.08 0.07 0.09 0.II 0.07 0.II 0.12 0.06 0.06 0.14 0.07 0 08 0 08 0 05
0.00 0.00 0.01 0.00 0.00 0.04 0.00 0.02 0.01 0.00 0.01 0.00 0.00 0 02 0 O0 0 O0
0.01 0.00 0.02 0.00 0.01 0.02 0.00 0.01 0.05 0.01 0.00 0.00 0.00 0 02 0 04 0 01
0.13 0.11 0.13 0.17 0.09 0.02 0.07 0.09 0.15 0.09 0.07 0.09 0.09 0 15 0 14 0 20
0.19 0.20 0.15 0.13 0.07 0.12 0.12 0.14 0.28 0.19 0.21 0.14 0.12 0 18 0 18 0 19
0.21 0.17 0.05 0.15 0.05 0.08 0.15 0.07 0.12 0.20 0.19 0.13 0.15 0 12 0 20 0 21
0.05 0.07 0.09 0.11 0.11 0.11 0.05 0.13 0.08 0.12 0.12 0.08 0.18 0 17 0 08 0 09
0.09 0.04 0.08 0.08 0.07 0.04 0.02 0.06 0.06 0.06 0.14 0.05 0.08 0 11 0 09 0 09
0.05 0.04 0.05 0.09 0.06 0.04 0.05 0.04 0.06 0.05 0.13 0.07 0.06 0 06 0 04 0 04
0.32 0.22 0.22 0.22 0.15 0.18 0.07 0.29 0.25 0.31 0.24 0.33 0.12 0 21 0 32 0 27
0.31 0.35 0.26 0.54 0.22 0.31 0.42 0.29 0.50 0.84 0.54 0.29 0.37 0 24 0 46 0 52
0.07 0.04 0.14 0.14 0.08 0.12 0.08 0.13 0.24 0.19 0.17 0.12 0.07 0 07 0 06 0 12
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0 0 O0 0 O0
0.06 0.00 0.02 0.06 0.04 0.05 0.07 0.08 0.09 0.12 0.07 0.04 0.06 0 06 0 09 0 01
0.21 0.27 0.24 0.18 0.12 0.14 0.25 0.32 0.41 0.53 0.31 0.21 0.13 0 20 0 11 0 18
1.08 0.75 0.63 0.26 0.32 0.37 0.65 1.06 1.56 1.34 1.31 0.60 0.42 0 41 0 38 0 52
0.52 0.74 0.65 0.32 0.24 0.52 0.92 1.31 2.65 2.56 1.67 0.35 0.45 0 41 0 40 0 52
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0 0 O0 0 O0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0 0 O0 0 O0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0 0 O0
0.05 0.08 0.01 0.04 0.05 0.02 0.02 0.09 0.17 0.27 0.14 0.04 0.02 0.04 0 01 0 04
1.83 2.23 1.13 0.45 0.21 0.51 2.28 4.22 3.93 4.94 3.15 1.20 0.64 0.70 0 59 1 01
0.02 0.00 0.02 0.02 0.01 0.00 0.04 0.08 0.04 0.12 0.07 0.04 0.00 0.02 0 01 0 01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0 0 O0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0 0 O0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0 0 O0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0 0 O0
0.59 1.10 0.20 0.02 0.06 0.13 0.79 1.46 1.37 2.09 1.52 0.57 0.22 0.11 0 15 0 42
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 O0 0 O0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.24 0.25 0.01 0.01 0.01 0.01 0.12 0.45 0.18 0.55 0.39 0.51 0.54 0.38 0.12 0.19
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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AppendixC. GENII Output Files

1990Amarillo JFD File ChronicReleaseScenario...................C.2

1991Amarillo JFD File ChronicReleaseScenario...................C.5

1990 Pantex JFD File ChronicReleaseScenario.....................C.8

1991 Pantex JFD File ChronicReleaseScenario.....................C.11

1990Amarillo JFD File Acute ReleaseScenario.....................C.14

1991 AmarilloJFD File Acute ReleaseScenario.....................C.20

1990 Pantex JFD File Acute ReleaseScenario.......................C.26

1991 Pantex JFD File Acute ReleaseScenario.......................C.32
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GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: H3 and Pu ChronicReleaseusing the 1990Amarillo JFD file

Executedon: 07/03/92at 09:29:38 Page A. i
..............................................................................

This is a far-field(wide-scalerelease,multiple site) scenario.
Releaseis chronic

Dose to exposedpopulationof 1.600E+02

THE FOLLOWINGTRANSPORTMODES ARE CONSIDERED
Air

THE FOLLOWINGEXPOSURE PATHSARE CONSIDERED:

Infiniteplume, external
Ground,external
Recreation,external
Inhalationuptake
Terrestrialfoods ingestion
Animal productingestion
Inadvertentsoil ingestion

THE FOLLOWINGTIMESARE USED:

Intakeends after (yr): 1.0
Dose calculationsends after (yr): 50.0
Releaseends after (yr): 1.0

FILENAMESAND TITLESOF FILES/LIBRARIESUSED

Inputfile name: \GENII\amigO.in
GENII DefaultParameterValues (2B-Mar-90RAP)
RadionuclideMaster Library (11/28/90RAP)
Food TransferFactorLibrary- (RAP 29-Aug-88)(UPDATEDLEACHINGFA
ExternalDose Factorsfor GENII in personSv/yr per Bq/n (8-May-90R
InternalDose Increments,PNL SolubilityChoicesRerun 12/3/90PDR
10 x I POPULATIONFILE
Amarillo,TXJFD data createdfrom the NWS STAR file -- 1990

Release Terms......
Release SurfaceBuried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3

H 3 1.0E+O00.OE+O00.OE+O0
PU239 1.OE+O00.OE+O00. OE+O0

AIR TRANSPORT................................

Joint frequencydata input.
Ground level release.

EXTERNALEXPOSURE

8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to groundcontamination
O.OE+O0 Hours of exposure from swimming
O.OE+O0 Hours of exposure from boating
O.OE+O0 Hours of exposurefrom shorelineactivities

I Shorelinetype: l-river,2-1ake,3-ocean,4-tidalbasin

INHALATION .............
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8.8E+03 Hours of inhalation exposure per year
1 Resuspensionmodel: 1-Mass Loading, 2-Anspaugh

1.0E-04 Mass loading factor (g/ni3)

.......... INGESTIONPOPULATION..............................................
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

Food production in region assumedto equal consumption.

=.........TERRESTRIALFOOD INGESTION........................................

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE

TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr
................................................

Leaf Veg 90.0 0 0.0 0.0 1.5 1.0 3.0E+01
Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02
Fruit 90.0 0 0,0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 0 0.0 0.0 0.8 180.0 8.0E+01

ANIMAL FOOD INGESTION.............................................

---HUMAN.... TOTAL DRINK .............STOREDFEED..............
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUPUCTION CONTAM FRAC-TIME S RATE TIME YIELD AGE

TYPE kg/yr d kg/yr FRACT, TION d * in/yrmo/yr kg/m3 d
.....................................................

Meat 8.0E+OI 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 1.8E+01 1.0 0,00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 3.0E+01 1.0 0.00 1.0 90.00 0 O.O 0.0 0.80 180.0

.............FRESH FORAGE.............
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

_====================================================_==============

..............................................................................

GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: H3 and Pu Chronic Release using the 1990 Amarillo JFD file

Executed on: 07/03/92 at 09:29:50 Page B. 1
. ................ . ............................................................

1.6E-05 Population-weighted chi/Q

C.3



GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: H3 and Pu ChronicReleaseusing the 1990Amarillo JFD file

Executedon: 07/03/92at 09:30:15 Page C. 2
...............................................................................

Release period: I.0
Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Personrem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+O0 O.OE+O0 ... Internal
+ + Effective

I 1.2E-01+ 8.8E-02. 6.7E-02+ .... 1.3E+00 Dose
Equivalent

II II II
Internal Cumulative
Annual 1.2E-01+ 8.8E-02+ 6.7E-02+ ... = 1.3E+00 Internal
Dose Dose

. . + +

External
Annual B.4E-09 O.OE+O0 O.OE+O0 ... 8.4E-09
Dose

II II II II
Annual Cumulative
Dose 1.2E-01+ 8.8E-02+ 6.7E-02+ ... = 1.3E+00 Dose

Maximum
1.2E-01 Annual

Dose Occurred
In Year I
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...... ii, , ,i ............... ;a ,.J ......... #.l

GENII Dose CalculationProgram
(Version1,485 3-Dec-90)

Case title: H3 and Pu ChronicReleaseUsing the 1991 AmarilloJFD file

Executedon: 07/05/92at 19:07:10 Page A. I
..............................................................................

i

This is a far-field(wide-scalerelease,multiple site) scenario.
Release is chronic
Individualdose

THE FOLLOWINGTRANSPORTMODES ARE CONSIDERED
Air

THE FOLLOWINGEXPOSUREPATHS ARE CONSIDERED:
Infiniteplume,external
Ground,external
Recreation,external
Inhalationupt_=ke
Terrestrialfoods ingestion
Ani_w_lproductingestion
Inadvertentsoil ingestion

THE FOLLOWINGTIMES ARE USED:

Intakeends after (yr): 1.0
Dose calculationsends after (yr): 50.0
Releaseends after (yr): 1.0

=='=======FILENAMESAND TITLESOF FILES/LIBRARIESUSED ......................=

Input file name: \GENII\amlql.in
GENII DefaultParameterV,_lues(2B-Mar-9ORAP)
RadionuclideMaster Library (11/28/90RAP)
Food TransferFactorLibrary- (RAP 2g-Aug-88)(UPDATEDLEACHINGF,_,
ExternalDose Factorsfor GENII in personSv/yr per Bq/n (B-May-90R
InternalDose Incre_nts, PNL SolubilityChoicesRerun IZ/3/90PDR
10 x I POPULATIOMFILE
Amarillo,TXJFD data createdfrom the NWS STAR file - 1991

= === = = === =,,_=_= == m =_'s_. "%=======_================--=z_=========_.======

....Release Terms......
Release SurfaceBuried
Radio- Air Water Source

nuclide Ci/yr Ci/yr Ci/n_3

H 3 I.OE+O00.OE+O00.OE+O0
PU239 I.OE+O00.OE+O00.OE+O0

" =.........AIR TRANSPORT..................

Joint ,_requencydata input.
MI distance,direction,and chi/Q will be selectedby the program,

: Groundlevel release.

EXTERNALEXPOSURE................................

8.8E+03 Hours of exposureto plume
. 4.4E+03 Hours of exposureto groundcontamination

O.OE+O0 Hours of exposurefrom swimming
O.OE+OO Hours of exposurefrom boating
O.OE+O0 Hours of exposure from shorelineactivities

I Shorelinetype: l-river,2-1ake,3-ocean,4-tidalbasin

..........INHALATION.......................................
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8.8E+03 Hours of inhalation exposure per year
1 Resuspension model: 1-Mass Loading. 2-Anspaugh

1.0E-04 Mass loading factor (g/m3)

.......... INGESTIONPOPULATION....................................
I Atmosphericproductiondefinition:i - Use population-weightedchi/Q

..........TERRESTRIALFOOD INGESTION.............................

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr
................................................

Leaf Veg 90.0 0 0.0 0.0 1.5 1.0 3.0E+01
Oth. Veg 90.0 0 O.O O.O 4.0 5.0 2.2E+02
Fruit 90.0 O 0.0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 O 0.0 O.O 0.8 180.0 8.0E+O!

..........ANIMAL FOOD INGESTION.............................................

---HUMAN.... TOTAL DRINK .............STOREDFEED..............
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUPUCTION CONTAM FRAC- TIME S RATE TIME YIELDAGE

TYPE kg/yr d kg/yr FRACT. TION d * in/yrmo/yr kg/m3 d
............... . .............................................

Meat 8.0E+01 15.0 0.00 0.3 90.00 0 O.O 0.0 0.80 180.0
Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 O.O 0.0 0.80 180.0
Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 3.0E+Ol 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

.............FRESH FORAGE..............
Meat 0.75 45.0 0 0.0 O.O 2.00 100.0
Cow Milk 0.75 30.0 0 O.O O.O 1.50 O.O

....--.. .......... . ....... . .... . ................... . ...........................

GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: H3 and Pu ChronicReleaseUsinq the 1991AmarilloJFD file

Executedon: 07/05/92at 19:07:22 Page B. i
....................................

1.6E-06 Individualchi/Q

8.0E+02 Maximum individualdistance (m)
9 Maximum individualsectorindex (I=S)
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GENII Dose Calculation Program
(Version 1.485 3-Dec-g0)

Case title: H3 and Pu Chronic Release Using the 1991 Amarillo JFD file

Executed on: 07/05/92 at 19:07:34 Page C. 2
...................................

Release pert od: I. 0
Uptake/exposure period: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+OO O.OE+O0 ... Internal
+ + Effective

I 1.3E-02+ 9.2E-03+ 7.0E-03+ ... = 1.3E-01 Dose

Equivalent
II II II

Internal Cumulative
Annual 1.3E-02+ 9.2E-03+ 7.0E-03+ .... 1.3E-01 Internal
Dose Dose

. . . .

External
Annual 8.6E-10 O.OE+O0 O.OE+O0 ... 8.6E-10
Dose

II II II II
Annual Cumulative
Dose 1.3E-02+ 9.2E-03+ /.OE-03+ .... 1.3E-OI Dose

Maximum
1.3E-02 Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1,485 3-Dec-90)

Case title: H3 and Pu ChronicReleaseUsing the 1990 PantexJFD file_NWS
Wind Spds

Executedon: 07/05/92at 18:23:10 Page A. i

i

This is a far-field(wide-scalerelease,multiplesite) scenario.
Releaseis chronic
Individualdose

THE FOLLOWINGTRANSPORTMODES ARE CONSIDERED
Air

THE FOLLOWINGEXPOSUREPATHS ARE CONSIDERED:

Infiniteplume,external
Ground,external
Recreation,external
Inhalationuptake
Terrestrialfoods ingestion
Animalproductingestion
Inadvertentsoil ingestion

THE FOLLOWINGTIMES ARE USED:
Intakeends after (yr): 1.0
Dose calculationsends after (yr): 50.0
Releaseends after (yr): 1.0

..........FILENAMESAND TITLESOF FILES/LIBRARIESUSED .......................

Input file name: \GENII\ptx9Ojfd.in
GENII DefaultParameterValues (28-Mar-90RAP)
RadionuclideMaster Library (11/28/90RAP)

Food Transfer FactorLibrary- (RAP 29-Aug-S8)(UPDATEDLEACHINGFA
ExternalDose Factorsfor GENII in personSv/yr per Bq/n (B-May-gOR
InternalDose Increments,PNL SolubilityChoicesRerun 12/3/90PDR
10 x I POPULATIONFILE

PANTEXJFD for 1990 using NWS speed categories.GENII format.1/92, SFS

========_=====_=zm=_==Z=Z===zeaz==----,==z==._==._.z r.===_=_ ==_._====._ __--=== z==._=== ......

ReleaseTerms......
Release SurfaceBuried
Radio- Air Water Source

nuclide Ci/yr Ci/yr Ci/m3

H 3 I.OE+OOO.OE+OOO.OE+O0
PU239 i.OE+OOO.OE+DO O.OE+OO

AIR TRANSPORT..........................................

Joint frequencydata input.
MI distance,direction,and chi/Q will be selectedby the program.
Ground levelrelease.

..........EXTERNALEXPOSURE..................................................

8.BE+03 Hours of exposureto plume
4.4E+03 Hours of exposureto ground contamination
O.OE4.OO Hours of exposurefrom swimming
O.OE+OO Hours of exposurefrom boating
O.OE+DO Hours of exposurefrom shorelineactivities

I Shorelinetype: l-river,2-1ake,3-ocean,4-tidalbasin

..........INHALATION...........................

C.8



8.8E+03 Hours of inhalation exposure per year
1 Resuspension model: 1-Mass Loading, 2-Anspaugh

1.DE-04 Mass loading factor (g/m3)

swlmsR _RR Z _ RRZZ ZR_ RR _R _R ZR.......... INGESTIONPOPULATION .................
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

.......... TERRESTRIALFOODINGESTION= =................................... = = =

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr
................................................

Leaf Veg 90.0 0 O.O O.O 1.5 1.0 3.DE+01
Oth. Veg 90.0 O O.O O.O 4.0 5.0 2.2E+02
Fruit 90.0 O O.O O.O 2.0 5.0 3.3E.02
Cereals 90.0 O O.O O.O 0.8 180.0 8.0E+01

..........ANIMAl.FOOD INGESTION.............................................

---HUMAN.... TOTAL DRINK .............STOREDFEED..............
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUPUCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE

TYPE kg/yr d kg/yr FRACT. TION d * in/yrmo/yr kg/m3 d
.....................................................

Meat 8.0E+01 15.0 O.O0 0.3 90.00 0 0.0 O.O 0.80 180.0
Poultry 1.8E+01 1.0 O.OO 1.0 90.00 0 O.O 0.0 0.80 180.0
Cow Milk 2.7E+02 1.0 O.O0 0.3 45.00 O O.O O.O 2.00 100.0
Eggs 3.0E+01 1.0 O.OO 1.0 90.00 0 0.0 0.0 0.80 180.0

.............FRESH FORAGE.............
Meat 0.75 45.0 O O.O O.O 2.00 100.0
Cow Milk 0.75 30.0 0 O.O O.O 1.50 O.O

RBR_m_ RR_SRmgRR_8_mRS_RZR_m_RRR_ Z Z _ ......=Z_ R Z =R=_====R_==== _======= ======

GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: H3 and Pu ChronicReleaseUsing the 1990 PantexJFD file_NWS
Wind Spds

Executedon: 07/05/92at 18:23:23 Page B. ]

4.3E-06 Individualchi/Q

8.0E+02 Maximumindividualdistance (m)
10 Maximumindividualsector index (I=S)

C.9
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GENII Dose CalculationProgram
(Version1.485 3-Dec-90)

Case title: H3 and Pu ChronicReleaseUsing the 1990 PantexJFD file_NWS
Wind Spds

Executedon: 07/05/92at 18:23:34 Page C. 2

Releaseperiod: 1.0
Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
1 2 3 ..

Internal :
Intake :
Year: 3 O.OE+O0 ..

+

2 O.OE+OO O.OE+O0 ... Internal
+ + Effective

I 3.5E-02+ 2.5E-D2+ 1.9E-02+ .. = 3.6E-01 Dose

Equivalent
II II II

Internal Cumulative
Annual 3.5E-02+ 2.5E-02+ 1.9E-02+ .. = 3.6E-01 Internal
Dose Dose

. + + +

External
Annual 2.3E-09 O.OE+O0 O.OE+O0 .. 2.3E-09
Dose

II II II II
Annual Cumulative
Dose 3.5E-02+ 2.5E-02+ 1.9E-02+ .. = 3.6E-01 Dose

Maximum
3.5E-02 Annual

Dose Occurred
In Year 1

C.I0



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

, Case title: H3 and Pu ChronicReleaseUsing the 1991 PantexJFD file_NWS
Wind Spds

Executedon: 07/05/92at 18:23:40 Page A. I
........................................

This is a far-field(wide-scalerelease,multiple site) scenario.
Releaseis chronic
Individualdose

THE FOLLOWINGTRANSPORTMODES ARE CONSIDERED
Air

THE FOLLOWINGEXPOSUREPATHSARE CONSIDERED:

Infiniteplume,external
Ground,external
Recreation,external
Inhalationuptake
Terrestrialfoods ingestion
Animalproduct ingestion
Inadvertentsoil ingestion

THE FOLLOWINGTIMES ARE USED:

Intakeends after (yr): 1.0
Dose calculationsends after (yr): 50.0
Releaseends after (yr): 1.0

..........FILENAMESAND TITLESOF FILES/LIBRARIESUSED .......................

Input file name: \GENII\ptx91jfd.in
GENII DefaultParameterValues (2B-Mar-90RAP)
RadionuclideMaster Library (11/28/90RAP)
Food Transfer FactorLibrary- (RAP 29-Aug-B8)(UPDATEDLEACHINGFA
ExternalDose Factorsfor GENII in personSv/yr per Bq/n (8-May-90R
InternalDose Increments,PNL SolubilityChoicesRerun 12/3/90PDR
10 x I POPULATIONFILE

PANTEXJFD for 1991 using NWS speed categories.GENII format.7/92, SFS

Release Terms......
Release SurfaceBuried
Radio- Air Water Source

nuclide Ci/yr Ci/yr Ci/m3

H 3 1.0E+OOO.OE+00O.OE+O0
PU239 1.0E+OO O.OE+O00.OE+O0

.... =..... AIR TRANSPORT...........
Joint frequencydata input.
MI distance,direction,and chi/Qwill be selectedby the program.
Ground level release.

..........EXTERNAL EXPOSURE =_

B.BE+03 Hours of exposureto plume
• 4.4E+03 Hours of exposureto groundcontamination

O.OE+O0 Hours of exposurefrom swimming
O.OE+O0 Hours of exposurefrom boating
O.OE+O0 Hours of exposurefrom shorelineactivities

I Shorelinetype: l-river,2-1ake,3-ocean, 4-tidalbasin

INHALATION.....=====........................

C.11



8.8E+03 Hours of inhalation exposure per year
1 Resuspensionmodel: I-Mass Loading, 2-Anspaugh

1.OE-04 Mass loading factor (g/m3)

........... INGESTIONPOPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

........ === TERRESTRIALFOODINGESTION
!

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr
................................................

Leaf Veg 90.0 0 0.0 0.0 1.5 1.0 3.0E+01
Oth. Veg 90.0 0 0.0 O.O 4.0 5.0 2.2E+02
Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 0 0.0 O.O 0,8 186.0 8.0E+O1

........= = ANIMALFOOD INGESTION..................................

---HUMAN.... TOTAL DRINK .............STORED FEED..............
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUPUCTION CONTAM FRAC-TIME S RATE TIME YIELD AGE

TYPE kg/yr d kg/yr FRACT. TION d * in/yrmo/yr kg/m3 d
............... . .............................................

Meat 8.0E+01 15.0 0.00 0.3 90.00 0 O.O 0.0 0.80 180.0
Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 O.O 0.80 180.0
Cow Milk 2.7E+02 1.0 O.O0 0.3 45.00 0 0.0 0.0 2.00 100.0

Eggs 3.0E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

.............FRESH FORAGE.............
Meat 0.75 45.0 0 0.0 O.O 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 O.O

¢==========¢=========_

...... _ ........... . ............................................................

GENII Dose CalculationProgram
(Version1.485 3-Dec-90)

Case title: H3 and Pu ChronicReleaseUsing the 1991 PantexJFD file NWS
Wind Spds

Executedon: 07/05/92at 18:23:53 Page B. i
............................................................

3.BE-OB Individualchi/Q

8.0E+02 Maximumindividualdistance (m)
10 Maximumindividualsector index (I=S)

C.12



GENII Dose CalculationProgram
{Version1.485 3-Dec-90)

• Case title: H3 and Pu ChronicReleaseUsing the 1991 PantexJFD file_NWS
Wind Spds

Executedon: 07/05/92at 18:24:04 Page C. 2

|

Releaseperiod: 1.0
Uptake/exposureperiod: 1.0
Dose comitment period: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+O0 O.OE+O0 ... Internal
+ + Effective

I 2.9E-02+ 2.1E-02+ 1.6E-02+ ... = 3.0E-01 Dose
Equivalent

II II II
Internal Cumulative
Annual 2.9E-02+ 2.1E-02+ 1.6E-02+ ... = 3.0E-01 Internal
Dose Dose

+ + + +

External
Annual 2.0E-09 O.OE+O0 O.OE+O0 ... 2.0E-09
Dose

II II !1 II
Annual Cumulative
Dose 2.9E-02 + 2.1E-02 + 1.6E-02 + .... 3.0E-01 Dose

Maximum
2.9E-02 Annual

Dose Occurred
In Year I

C.13



GENII Dose CalculationProgram
(Version1.485 3-Dec-90)

Case title: Acute H3 and Pu Release-- Amarillo 1990 jfd file
=

Executedon: 07/09/92at IB:54:56 Page A. I

i

This is a far-field(wide-scalerelease,multiplesite) scenario.
Releaseis acute
Individualdose

THE FOLLOWINGTRANSPORTMODES ARE CONSIDERED
Air

THE FOLLOWINGEXPOSUREPATHS ARE CONSIDERED:
Infiniteplume,external
6round,external
Recreation,external
Inhalationuptake
Terrestrialfoods ingestion
Animalproductingestion
Inadvertentsoil ingestion

THE FOLLOWINGTIMESARE USED:
Intakeends after (yr): 1.0
Dose calculationsends after (yr): 50.0

..........FILENAMESAND TITLESOF FILES/LIBRARIESUSED .............

Inputfile name: \GENII\acamlgO.in
GENII DefaultParameterValues (28-Mar-90RAP)
RadionuclideMaster Library (11/28/90RAP)
Food TransferFactorLibrary- (RAP 29-Aug-B8)(UPDATEDLEACHINGFA
ExternalDose Factorsfor GENII in person Sv/yrper Bq/n (8-May-90R
InternalDose Increments,PNL SolubilityChoicesRerun 12/3/90PDR
Amarillo,TXJFD data createdfrom the NWS STAR file -- 1990

ReleaseTerms......
Release SurfaceBuried
Radio- Air Water Source

nuclide Ci/yr Ci/yr Ci/m3
..............................

H 3 1.0E+OOO.OE+OOO.OE+OO
PU239 1.0E+OOO.OE+OOO.OE+OO

..........AIR TRANSPORT......................................................

Joint frequencydata input.
1.9E+03 Maximumindividualdistancefrom releasepoint (m)
1.4E+01 Maximumindividualsector index (WindTowardESE)

Ground level ,_lease.

EXTERNALEXPOSURE

I.OE+OO Fractionof time spent in cloud
4.4E+03 Hours of exposureto groundcontamination
O.OE+OO Hours of exposurefrom swimming
O.OE+OO Hours of exposurefrom boating
O.OE+OO Hours of exposurefrom shorelineactivities

1 Shorelinetype: l-river,2-1ake,3-ocean,4-tidalbasin

INHALATION...................

C.14



8.8E+03 Hours of exposure to resuspended contamination per year
1 Resuspension model: 1-Mass Loading. 2-Anspaugh

1.0E-04 Mass loading factor (g/m3)

= = === = == = = =..........INGESTIONPOPULATION...................................

• I Atmosphericproductiondefinition:I - Use population-weightedchi/Q

..........TERRESTRIALFOOD INGESTION.............................== = = = = = = ===

t

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD ,IME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr

........................

Leaf Veg 90.0 0 0.0 0.0 1.5 1.0 3.0E+01
Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02
Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 0 0.0 0.0 0.8 180.0 8.0E+OI

..........ANIMAL FOOD INGESTION.............................................

---HUMAN.... TOTAL DRINK .............STORED FEED..............
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE

TYPE kg/yr d kg/yr FRACT. TION d * in/yrmo/yr kg/m3 d
.............................................................

Meat 8.0E+01 15.0 0.00 90.00 0 0.0 0.0 0.80

Poultry 1.8E+01 1.0 0.00 90.00 0 0.0 0.0 0.80
Cow Milk 2.7E+02 1.0 0.00 45.00 0 0.0 0.0 2.00

Eggs 3.0E+01 1.0 0.00 90.00 0 0.0 0.0 0.80

.............FRESH FORAGE.............
Meat 45.00 0 0.0 0.0 2.00
Cow Milk 30.00 0 0.0 0.0 1.50
=_======_====_====_==================z_====_==============_====_==_:

GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Acute M3 and Pu Release-- Amarillo1990 jfd file

Executedon: 07/09/92at 16:54:56 Page A. 2
..............................................................................

Population-
Travel Weighted

Probability E/Q DOQ Time E/Q
(sec/m3) (m2) (sec) (person-sec/m3)

Sectorindex:t4
Distance: 1900.0

0.0142 /.lE-05 /.7E-07 655.
0.05OD 6.3E-D5 6.3E-07 365.
0.1000 4.4E-05 4.4E-07 365.
0.2500 1.5E-05 1.5E-07 221.
0.5000 5.6E-06 5.6E-08 221.

..........................................................

GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Acute H3 and Pu Release-- Amarillo1990 jfd file

Executedon: 07/09/92at 16:55:07 Page B. !
..............................................................................

" 6.3E-05 IndividualE/Q
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GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Winter:Acute H3 and Pu Release-- Amarillo 1990 jfd file

Executedon: 07/09/92at IB:55:20 Page C. 2
..................................................

¢

Acute release

Uptake/exposureperiod: I.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+DO O.OE+O0 ... Internal
+ + Effective

I 6.1E-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Dose
Equivalent

II II II
Internal Cumulative .
Annual 6.IE-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Internal
Dose Dose

+ . + +

External
Annual 3.4E-08 O.OE+OO O.OE+O0 ... 3.4E-08
Dose

II II il il
Annual Cumulative
Dose 6.IE-01+ 4.4E-01+ 3.3E-01+ .... 6.4E+00 Dose

Maximum
6.IE-01 Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1.485 3-Dec-90)

Case title: Spring:Acute H3 and Pu Release-- Amarillo1990 jfd file

Executedon: 07/09/92at 16:55:23 Page C. 5

!

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ..

Internal :
Intake :
Year: 3 O.OE+O0 ..

+

2 O.OE+O0 O.OE+O0 ... Internal
+ + Effective

I 6.1E-01+ 4.4E-01+ 3.3E-01+ .. = 6.4E+00 Dose

Equivalent
II II II °

Internal Cumulative
Annual 6.1E-01+ 4.4E-01+ 3.3E-01+ .. = 6.4E+00 Internal
Dose Dose

. . . .

External
Annual 3.4E-08 O.OE+O0 O.OE+OO .. 3.4E-OB
Dose

II II II II
Annual Cumulative
Dose 6.1E-01+ 4.4E-01+ 3.3E-01+ .. = 6.4E+00 Dose

Maximum
B.IE-01 Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Summer:Acute H3 and Pu Release-- Amarillo 1990 jfd file e

Executedon: 07/09/92at 16:55:26 Page C. 8
.............................................

i

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+OO O.OE+OO ... Internal
+ + Effective

I 6.2E-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Dose
Equivalent

II II II
Internal Cumulative
Annual 6.2E-01+ 4.4E-01+ 3.3E-01+ .... 6.4E+00 Internal
Dose Dose _

. . . .

External
Annual 3.4E-08 O.OE+O0 O.OE+OO ,.. 3.4E-08
Dose

II II II II
Annual Cumulative
Dose 6.2E-01+ 4.4E-01+ 3.3E-01+ ,.. = 6.4E+00 Dose

Maximum
6.2E-01 Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1.485 3-Dec-90)

Case title: Autumn:Acute H3 and Pu Release-- Amarillo1990 jfd fil_

Executedon: 07/09/92at 16:55:29 Page C. 11

b

Acute release

UptaKe/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+O0 O.OE+O0 ... Internal
+ + Effective

i 6.4E-01_ _.4E-01+ 3.3E-01+ .... 6.5E+00 Dose

Equivalent
II II II

Internal Cumulative
Annual 6.4E-01+ 4.4E-01+ 3.3E-01+ ... = 6.5E+00 Internal
Dose Dose

+ + + .

External
Annual 3.4E-08 O.OE+O0 O.OE+O0 ... 3.4E-08
Dose

II II II II
Annual Cumulative
Dose 6.4E-01+ 4.4E-01+ 3.3E-01+ ... = 6.5E+00 Dose

Maximum
6.4E-01 Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Acute H3 and Pu Release-- Amarillo 1991 jfd file
J

Executedon: 07/09/92at 16:55:34 Page A. I

This is a far-field(wide-scalerelease,multiple site) scenario.
Release is acute
Individualdose

THE FOLLOWINGTRANSPORTMODES ARE CONSIDERED
Air

THE FOLLOWINGEXPOSUREPATHSARE CONSIDERED:

Infiniteplume,external
Ground,external
Recreation,external
Inhalationuptake
Terrestrialfoods ingestion
Animalproductingestion
Inadvertentsoil ingestion

THE FOLLOWINGTIMESARE USED:
Intakeends after (yr): 1.0
Dose calculationsends after (yr): 50.0

..........FILENAMESAND TITLESOF FILES/LIBRARIESUSED

Input file name: \GENII\acam191.in
GENII DefaultParameterValues (28-Mar-90RAP)
RadionuclideMaster Library (11/28/90RAP)
Food TransferFactor Library- (RAP 29-Aug-88)(UPDATEDLEACHINGFA
ExternalDose Factorsfor GENII in personSv/yr per Bq/n (8-May-90R
InternalDose Increments,PNL SolubilityChoicesRerun 12/3/90PDR
Amarillo,TXJFD data createdfrom the NWS STAR file - 1991

ReleaseTerms......
Release SurfaceBuried
Radio- Air Water Source

nuclide Ci/yr Ci/yr Ci/m3

H 3 I.OE+O00.OE+O00.OE+O0
PU239 I.OE+O00.OE+O00.OE+O0

..........AIR TRANSPORT......................................................

Joint frequencydata input.
1.9E+03 Maximum individualdistance from releasepoint (m)
1.4E+01 Maximum individualsectorindex (WindToward ESE)

Ground level release.

..........EXTERNALEXPOSURE................

I.OE+O0 Fractionof time spent in cloud
4.4E+03 Hoursof exposure to ground contamination
O.OE+O0 Hoursof exposure from swimming
O.OE+O0 Hours of exposurefrom boating
O.OE+O0 Hours of exposurefrom shorelineactivities

I Shorelinetype: l-river,2-1ake,3-ocean,4-tidalbasin

..........INHALATION...................... "

8.8E+03 Hours of exposureto resuspendedcontaminationper year
i Resuspensionmodel: 1-MassLoading,2-Anspaugh
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1.0E-04 Mass loading factor (g/m3)

.......... INGESTIONPOPULATION..............................................

I Atmosphericproductiondefinition:I - Use population-weightedchi/Q

..........TERRESTRIALFOOD INGESTION........................................

GROW -=IRRIGATION-- PROD- =-CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr

........ _ ...............................

Leaf Veg 90.0 0 0.0 0.0 1.5 1.0 3.0E+01
Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02
Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 0 0.0 0.0 0.8 180.0 6.0E+01

..........ANIMAL FOOD INGESTION..............................................

---HUMAN.... TOTAL DRINK STORED FEED
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUPUCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE

TYPE kg/yr d kg/yr FRACT. TION d * in/yrmo/yr kg/m3 d
.-.==- . ................ _ ...................

Meat 8.0E+01 15.0 0.00 90.00 0 0.0 0.0 0.80
Poultry 1.8E+01 1.0 0.00 90.00 0 0.0 0.0 0.80
Cow Milk 2.7E+02 1.0 0.00 45.00 0 0.0 0.0 2.00
Eggs 3.0E+01 1.0 0.00 90.00 0 0.0 0.0 0.80

.............FRESH FORAGE............. '
Meat 45.00 0 0.0 0.0 2.00
Cow Milk 30.00 0 0.0 0.0 1.50

GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Acute H3 and Pu Release-- Amarillo 1991 jfd file

Executedon: 07/09/92at 16:55:34 Page A. 2
................ . ...................................

Population-
Travel Weighted

Probability E/Q DOQ Time E/Q
(sec/m3) (m2) (sec) (person-sec/m3)

Sectorindex:t4
Distance: 1900.0

0.0133 /.lE-05 7./E-07 655.
0.0500 6.3E-05 6.3E-07 365.
0.1000 4.4E-05 4.4E-07 365.
0.2500 1.6E-05 1.6E-07 221.
0.5000 5.2E-06 5.2E-08 145.

.................................................

GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Acute H3 and Pu Release-= Amarillo1991 jfd file

Executedon: 07/09/92at 16:55:46 Page B. I
....... . .......................................................................

" 6.3E-05 IndividualE/Q
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GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Winter:Acute H3 and Pu Release-- Amarillo1991 jfd file

Executedon: 07/09/92at 16:55:58 Page C. 2

4

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50,0
Dose units: Rem ,

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+O0 O.OE+O0 ... Internal
+ + Effective

I 6.1E-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Dose
Equivalent

II II II
Internal Cumulative
Annual 6.1E-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Internal
Dose Dose

+ + + +

External
Annual 3.3E-08 O.OE+O0 O.OE+O0 ... 3.3E-08
Dose

II II II II
Annual Cumulative
Dose 6.IE-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Dose

Maximum
6.IE-01 Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1.485 3-Dec-gO)

• Case title: Spring:Acute H3 and Pu Release-- Amarillo 1991 jfd file

Executedon: 07/09/92at 16:56:01 Page C. 5

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 .... '

+

2 0.0E+00 0.0E+00 ... Internal
+ + Effective

1 6.IE-01+ 4.4E-01+ 3.3E-01+ .... 6.4E+00 Dose

Equivalent
II II II

Internal Cumulative
Annual 6.1E-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Internal
Dose Dose

+ + + .

External
Annual 3.3E-OB O.OE+OO O.OE+OO ... 3.3E-08
Dose

II II II II
Annual Cumulative
Dose 6.1E-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Dose

Maximum
B.IE-01 Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Summer:Acute H3 and Pu Release-- Amarillo 1991 jfd file

Executedon: 07/09/92at 16:56:04 Page C. 8
.......... _ ..........................

J

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+
2 O.OE+O0 O.OE+O0 ... Internal

+ + Effective
I 6.2E-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Dose

Equivalent
II II II

Internal Cumulative
Annual 6.2E-01+ 4.4E-01+ 3.3E-01+ ... = B.4E+O0 Internal
Dose Dose

+ + + +

External
Annual 3.3E-08 O.OE+O0 O.OE+O0 ... 3.3E-08
Dose

II II II II
Annual Cumulative
Dose 6.2E-01+ 4.4E-01+ 3.3E-01+ ... = 6.4E+00 Dose

Maximum
6.2E-01 Annual

Dose Occurred
In Year i

- C.24



GENII Dose Calculation Program
{Version 1.485 3-Dec-90)

. Case title: Autumn:Acute H3 and Pu Release-- Amarillo 1991 jfd file

Executedon: 07/09/92at 16:56:07 Page C. 11

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+00 0.0E+00 ... Internal
+ + Effective

I 6.4E-01+ 4.4E-01+ 3.3E-01+ ... = 6.5E+00 Dose
Equivalent

II II II .
Internal Cumulative
Annual B.4E-01+ 4.4E-01+ 3.3E-01+ ... = 6.5E+00 Internal
Dose Dose

+ • + +

External
Annual 3.3E-08 O.OE+O0 O.OE+00 ... 3.3E-08
Dose

II II li II
Annual Cumulative
Dose _4E.-,01 + 4.4E-01 + 3.3E-01 + ... = 6.5E+00 Dose

Maximum
6.4E-01 Annual

Dose Occurred
In Year I

C.25



GENII Dose CalculationProgram
(Version1.485 3-Dec-90)

Case title: Acute H3 and Pu Release-- Pantex1990 jfd file

Executedon: 07/09/92at 16:53:40 Page A. I

This is a far-field(wide-scalerelease,multiple site) scenario.
Releaseis acute
Individualdose

THE FOLLOWINGTRANSPORTMODES ARE CONSIDERED
Air

THE FOLLOWINGEXPOSUREPATHS ARE CONSIDERED:
Infiniteplume,external
Ground,external
Recreation,external
Inhalationuptake
Terrestrialfoods ingestion
Animalproduct ingestion
Inadvertentsoil ingestion

THE FOLLOWINGTIMES ARE USED:

Intakeends after (yr): 1.0
Dose calculationsends after (yr): 50.0

..........FILENAMESAND TITLESOF FILES/LIBRARIESUSED .......................

Input file name: \GENII\acptx90.in
GENII DefaultParameterValues (2B-Mar-90RAP)
RadionuclideMasterLibrary (11/28/90RAP)
Food Transfer FactorLibrary- (RAP 29-Aug-88)(UPDATEDLEACHINGFA
External Dose Factorsfor GENII in personSv/yr per Bq/n (8-May-90R
InternalDose Increments,PNL SolubilityChoicesRerun 12/3/90PDR
PANTEXJFD for 1990 using NWS speed categories.GENII format.7/92,SFS

ReleaseTerms......
Release SurfaceBuried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3

H 3 1.0E+O00.OE+O00.OE+O0
PU239 1.0E+O00.OE+O00.OE+O0

AIR TRANSPORT.................
Joint frequency data input.

1.9E+03 Maximumindividual distance from release point (m)
1.4E+01 Maximumindividualsector index (WindToward ESE)

Ground level release.

EXTERNALEXPOSURE.........

1.0E+O0 Fractiot_of time spent in cloud
4.4E+03 Hours of exposureto groundcontamination
O.OE+O0 Hours of exposure from swimming
O.OE+O0 Hours of exposure from boating
O.OE+O0 Hours of exposurefrom shorelineactivities

I Shorelinetype: 1-river,2-1ake,3-ocean,4-tidalbasin

INHALATION ......

8.8E+03 Hours of exposureto resuspendedcontaminationper year
I Resuspensionmodel: J-MassLoading,2-Anspaugh

C.26



1.0E-04 Mass loading factor (g/m3)

.......... INGESTIONPOPULATION..............................................
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

..........TERRESTRIALFOOD INGESTION==.................................= = = = =

GROW --IRRIGATION-- PROD- --CONSUMPTION--
, FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE

TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr

Leaf Veg 90.0 0 0.0 0.0 1.5 1.0 3.0E+01
Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02
Fruit 90.0 0 0.0 0.0 2.0 5,0 3.3E+02
Cereals 90.0 0 0.0 0.0 0.8 180.0 8.0E+01

.........= ANIMAL FOOD INGESTION.............................

---HUMAN.... TOTAL DRINK .............STOREDFEED .....
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUPUCTION CONTAM FRAC-TIME S RATE TIME YIELD AGE
TYPE kg/yr d kg/yr FRACT. TION d * in/yrmo/yr kg/m3 d

Meat 8.0E+01 15.0 0.00 90.00 0 0.0 0.0 0.80

Poultry 1.8E+01 I.n 0.00 90.00 0 0.0 0.0 0.80
Cow Milk 2.7E+02 1.0 0.00 45.00 0 0.0 0.0 2,00

Eggs 3.0E+01 1.0 0.00 90.00 0 0.0 0.0 0.80

.............FRESH FORAGE.............
Meat 45.00 0 0.0 0.0 2.00
Cow Milk 30.00 0 0.0 O.O 1.50

GENII Dose CalculationProgram
(Version 1.4853-Dec-90)

Case title: Acute H3 and Pu Release-- Pantex1990 jfd file

Executedon: 07/09/92at 16:53:40 Page A. 2
............ . .... . .............................................................

Population-
Travel Weighted

Probability E/Q DOQ Time E/Q
(sec/m3) (m2) (sec} (person-sec/m3)

Sector index:14
Distance: 1900.0

0.0108 2.5E-04 2.5E-06 2111.
0.0500 I,OE-04 I,OE-06 760.
0.1000 6.0E-05 6.0E-07 760.
0.2500 2.9E-05 2.9E-07 442.
0.5000 1.4E-05 1.4E-07 275.

GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Acute M3 and Pu Release-- Pantex 1990 jfd file

Executed on: 07/09/92at 16:53:51 Page B. I

" 1.0E-04 IndividualE/Q

C.27



GENII Dose Calculation Program
(Version 1.485 3-Dec-gO)

Case title: Winter: Acute H3 and Pu Release -- Pantex 1990 jfd file

Executed on: 07/09/92 at 16:54:03 Page C. 2
............................................

J

Acute release
Uptake/exposure period: 1.0
Dose commitment period: 50.0
Dose units: Rem

Dose CommitmentYear
1 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+OO O.OE+O0 ... Internal
+ + Effective

1 9.9E-01+ 7.1E-01+ 5.4E-01+ ... = 1.0E+01 Dose
Equivalent

I) )I I)
Internal Cumulative
Annual 9.9E-01+ 7.1E-01+ 5.4E-01+ ... = 1.0E+01 Internal
Dose Dose

+ + + +

External
Annual 5.4E-08 O,OE+O0 O.OE+O0 ... 5.4E-08
Dose

)1 li li II
Annual Cumulative
Dose 9.9E-01+ 7.1E-01+ 5.4E-01+ ... = 1.0E+01 Dose

Maximum
9,9E-01 Annual

Dose Occurred
In Year I

C.28



GENII Dose CalculationProgram
(Version1.485 3-Dec-g0)

• Case title: Spring:Acute H3 and Pu Release-- Pantex 1990 jfd file

Executedon: 07/09/92at 16:54:06 Page C. 5

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+O0 O.OE+O0 ... Internal
. + Effective

I 9.9E-01+ 7.1E-01+ 5.4E-01+ ... = 1.0E+01 Dose
Equivalent

II II II
Internal Cumulative
Annual 9.9E-01+ 7.1E-01+ 5.4E-01+ ... = 1.0E+01 Internal
Dose Dose

+ . + +

External
Annual 5.4E-08 O.OE+O0 O.OE+O0 ... 5.4E-08
Dose

II II II II
Annual Cumulative
Dose 9.9E-01+ 7.1E-01+ 5.4E-01+ ... = 1.0E+01 Dose

Maximum
9.9E-01 Annual

Dose Occurred
In Year i
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................................... 2.--

GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Summer:Acute H3 and Pu Release-- Pantex1990 jfd file

Executedon: 07/09/92at 16:54:09 Page C. 8
.....................................

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
1 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+O0 O.OE+O0 ... Internal
+ + Effective

I 1.0E+O0+ 7.1E-01+ 5.4E-01+ ... = 1.0E+01 Dose

Equivalent
II II II

Internal Cumulative
Annual 1.0E+O0+ 7.1E-01+ 5.4E-01+ ... = 1.0E+01 Internal
Dose Dose

. . + +

External
Annual 5.4E-08 O.OE+O0 O.OE+O0 ... 5.4E-08
Dose

ii II II II
Annual Cumulative
Dose 1.0E+OO+ 7.1E-01 + 5.4E-01 + .... 1.0E+01 Dose

Maximum
1.0E+O0 Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1.485 3-Dec-90)

Case title: Autumn:Acute M3 and Pu Release-- Pantex 1990 jfd file
t

Executed on: 07/09/92at 16:54:12 Page C. 11

i

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
i 2 3 ..

Internal :
Intake :
Year: 3 O.OE+O0 ..

+

2 O.OE+OO O.OE+OD ... Internal
+ + Effective

I 1.0E+O0+ 7.2E-01+ 5.4E-01+ .. = 1.0E+01 Dose
Equivalent

II II II
Internal Cumulative
Annual 1.0E+O0+ 7.2E-01+ 5.4E-01+ .. = 1.0E+01 Internal
Dose Dose

+ . + +

External
Annual 5.4E-08 O.OE+O0 O.OE+O0 .. 5.4E-08
Dose

II II II II
Annual Cumulative
Dose 1.0E+O0+ /.2E-01+ 5.4E-01+ .. = I.OE+01 Dose

Maximum
1.0E+O0 Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Acute H3 and Pu Release-- Pantex1991 jfd file

Executedon: 07/09/92at 16:54:17 Page A. i
....... . ......................................................................

J

This is a far-field(wide-scalerelease,multiple site) scenario.
Release is acute
Individualdose

THE FOLLOWINGTRANSPORTMODES ARE CONSIDERED
Air

THE FOLLOWINGEXPOSUREPATHS ARE CONSIDERED:
Infiniteplume,external
Ground,external
Recreation,external
Inhalationuptake
Terrestrialfoods ingestion
Animalproductingestion
Inadvertentsoil ingestion

THE FOLLOWINGTIMESARE USED:
Intakeends after (yr): 1.0
Dose calculationsends after (yr): 50.0

..........FILENAMESAND TITLESOF FILES/LIBRARIESUSED

Inputfile name: \GENII\acptx91.in
GENII DefaultParameterValues (28-Mar-90RAP)
RadionuclideMaster Library (11/28/90RAP)
Food Transfer FactorLibrary- (RAP 29-Aug-88)(UPDATEDLEACHINGFA
ExternalDose Factorsfor GENII in personSv/yr per Bq/n (8-May-90R
InternalDose Increments,PNL SolubilityChoicesRerun 12/3/90PDR
PANTEXJFD for 1991 using NWS speedcategories.GENII format.7/92, SFS

ReleaseTerms......
Release SurfaceBuried
Radio- Air Water Source

nuclide Ci/yr Ci/yr Ci/m3
..............................

H 3 1.0E+O00.OE+O00.OE+O0
PU239 1.0E+O00.OE+O00.OE+O0

..........AIR TRANSPORT

Joint frequencydata input.
1.9E+03 Maximumindividualdistancefrom releasepoint (m)
1.4E+01 Maximum individualsector index (WindToward ESE)

Ground level release.

..........EXTERNAL EXPOSURE..........................

1.0E+O0 Fractionof time spent in cloud
4.4E+03 Hours of exposureto groundcontamination
O.OE+O0 Hours of exposurefrom swimming
O.OE+O0 Hours of exposurefrom boating
O.OE+O0 Hours of exposurefrownshorelineactivities

I Shorelinetype: l-river,2-1ake,3-ocean,4-tidalbasin

..........INHALATION .......... "

8.BE+03 Hours of exposureto resuspendedcontaminationper year
i Resuspensionmodel: l-MassLoading,2-Anspaugh
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1.0E-04 Mass loadingfac:_,"(g/m3)

INGESTIONPOPULATIO,'...................................

I Atmosphericproductiordefinition:I - Use population-weightedchi/Q

TERRESTRIALFOOD INGESTION........................................

BROW --IRRIGATION-- PROD- --CONSUMPTION--
, FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE

TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr

Leaf Veg 9C ^ 0 0.0 0.0 1.5 1.0 3.DE+01
Oth. Veg 9u.O 0 0.0 0.0 4.0 5.0 2.2E+02
Fruit 90.0 0 O.O O.O 2.0 5.0 3.3E+O2
Cereals 90.0 0 0.0 0.0 0.8 180.0 8.0E+01

..........ANIMAL FOOD INGESTION.............................................. ==========

---HUMAN.... TOTAL DRINK .............STOREDFEED..............
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC-TIME S RATE TiME YIELDAGE
TYPE kg/yr d kg/yr FRACT. T!ON d * in/yrmo/yr kg/m3d

._ ..................... . ...... . ................................

Meat 8.0E+01 15.0 0.00 90.00 0 0.0 0. J.80

Poultry 1.8E+01 1.0 0.00 90.00 O 0.0 0 0.80
Cow Milk 2.7E+02 1.0 0.00 45.00 O 0.0 0.0 2.00

= Eggs 3.0E+01 1.0 O.OO 90.00 0 O.O O.O 0.80
=

.............FRESH FORAGE.............
Meat 45.00 0 O.O O.O 2.00
Cow Milk 30.00 0 0.0 0.0 1.50

GENII Dose CalculationProgram
(Version1.485 3-Dec-90)

_ase title: Acute H3 and Pu Release-- Pantex1991 jfd file

Executedon: 07/09/92at 16:54:17 Page A. 2

Population-
Travel Weighted

Probability E/Q DOQ Time E/Q
= (sec/m3) (m2) (sec) (person-sec/m3)

Sector index:14
Distance: 1900.0

0.0160 2.5E-04 2.5E-06 2111.
0.0500 1.3E-04 1.3E-06 2111.

: 0.I000 7.6E-05 7.6E-07 760.
0.2500 2.5E-05 2.5E-07 442.

I 0.5000 9.3E-06 9.3E-08 275.

......... . .....................................................................

GENII Dose CalculationProgram
(Version1.4853-Dec-90)

• Case title: Acute M3 and Pu Release-- Pantex1991 jfd file

Executedon: 07/09/92at 16:54:29 Page B. I
..............................................................................

1.3E-04 IndividualE/Q
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GENII Dose CalculationProgram
(Version1.485 3-Dec-90)

Case title: Winter:Acute H3 and Pu Release -- Pantex 1991 jfd file

Executedon: 07/09/92at IB:54:41 Page C. 2

J

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+
2 O.OE+O0 O.OE+O0 ... Internal

+ + Effective
I 1.3E+00+ 9.0E-OI+ B.SE-Ol+ ... = 1.3E+01 Dose

Equivalent
)) I) I)

Internal Cumulative
Annual 1.3E+00+ 9.0E-01+ 6.8E-01+ ... = 1.3E+01 Internal

- Dose Dose
. . + +

External
Annual 6.9E-08 O.OE+O0 O.OE+O0 ... B.9E-08
Dose

II II II II
Annual Cumulative
Dose 1.3E+00+ 9.0E-01+ 6.BE-01+ ... = 1.3E+01 Dose

Maximum
1.3E+00 Annual

Dose Occurred
In Year ]

=

C.34



GENII DoseCalculationProgram
(Version 1.485 3-Dec-90)

Case tttle: Spring: Acute H3 and Pu Release -- Pantex 1991 jfd file
¢

Executed on: 07/09/92 at 16:54:44 PageC. 5

Acute release
Uptake/exposure period: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose ConBitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+O0 O.OE+O0 ... Internal
+ + Effective

I 1.3E+OO+ 9.DE-01+ 6.8E-01+ ... = 1.3E+01 Dose
Equivalent

li II II
Internal Cumulative
Annual 1.3E+OO+ 9.DE-01+ 6.8E-01+ ... = 1.3E+01 Internal
Dose Dose

+ + + +

External
Annual 6.9E-08 O.OE+O0 O.OE+OO ... 6.9E-08
Dose

II II II II
Annual Cumulative
Dose 1.3E+00 + 9.DE-01 + 6.8E-01 + ... = 1.3E+01 Dose

Maximum
1.3E+OO Annual

Dose Occurred
In Year I
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GENII Dose CalculationProgram
(Version1.4853-Dec-90)

Case title: Summer:Acute H3 and Pu Release-- Pantex1991 jfd file

Executedon: 07/09/92at 16:54:47 Page C. 8

Acute release

Uptake/exposureperiod: 1.0
Dose commitmentperiod: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O,OE+OO O.OE+O0 ... Internal
+ + Effective

I 1.3E+00+ 9.0E-01+ 6.8E-01+ .... 1.3E+01 Dose

Equivalent
II II II

Internal Cumulative
Annual 1.3E+00+ 9.0E-01+ 6.8E-01+ ... = 1.3E+01 Internal
Dose Dose

External
Annual 6.9E-08 O,OE+OO O.OE+O0 ... 6.9E-08
Dose

II II II II
Annual Cumulative
Dose 1.3E+00+ 9.0E-01+ 6.8E-01+ ... = 1.3E+01 Dose

Maximum
1.3E+00 Annual

Dose Occurred
In Year I
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GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Autumll: Acute H3 and Pu Release -- Pantex 1991 jfd file

Executed on: 07/09/92 at 16:54:50 Page C. 11

Acute release
Uptake/exposure period: 1.0
Dose commitment period: 50.0
Dose units: Rem

Dose CommitmentYear
I 2 3 ...

Internal :
Intake :
Year: 3 O.OE+O0 ...

+

2 O.OE+O0 O.OE+O0 ... Internal
+ + Effective

i 1.3E+00+ 9.1E-01+ 6.9E-01+ .... 1.3E.01 Dose
Equivalent

II II II
Internal Cumulative
Annual 1.3E+00+ 9.1E-01+ 6.9E-01+ .... 1.3E+01 Internal
Dose Dose

+ . + +

External
Annual 6.9E-08 O.OE+O0 O.OE+O0 ... 6.9E-08
Dose

II II II II
Annual Cumulative
Dose 1.3E+00+ 9.1E-01+ 6.9E-01+ .... 1.3E+01 Dose

Maximum
1.3E+00 Annual

Dose Occurred
In Year I

Q

C.37

=
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