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To: File Date: February 28,1994

From: J. Hylko 18'

Subject: Calculation of inhalation Dose Conversion Factor for Th 230 @ 20- m AMAD

I telophoned the author of the RESRAD code, Dr. Charlie Yu of Argonne National
Laboratory. on Thursday, February 17,1994. Dr. Yu returned my call on Friday, -
February 18,1994. My question was in regards to changing the 1- m AMAD default
value in the RESRAD computer code to reflect actual expected AMADs of 20 pm at
the UMTRA Project sites. Current. Dose Conversion Factors (DCFs) for inhalation

- (mrom/pCi) of the various radionuclides at 1-pm AMAD, particularly Th-230, are listed
on page 2, section B-1 in the RESRAD output. Dr. Yu indicated that we must change
the DCFs for inhalation of the particular nuclide; again,in this case, Th 230.

The method used to calculate particle size corrections to committed dose equivalent
(Hoo) per intake of unit activity (Sv/Bq) of Th-230 for AMADs other than 1 m is given
in ICRP-30. The results of these calculations for an AMAD of 20 m suggest that
there would be a decrease in the DCF for inhalation by a factor of approximately 3.5.
Therefore, the Class Y limit for Th-230 given in the RESRAD computer code (0.26
mrem /pCi) was divided by 3.5. giving a new DCF for inhalation for Th-230 (AMAD of
20 m) of 0.07 mrom/pCi. This modified DCF was used to generate the data listed in
Tables 3 and 4 of the Evaluation of Generic Protocol for Th-230 Cleanup / Verification
at UMTRA Project Sites Using the RESRAD Computer Code Position Paper.

- _ , , . .- , . ,
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~ 5unnary : TH 230 CLEANUP CRITERIA - OU1000R * WIND - WITH INTERNAL CONTRIBUTION-

JFile : CLEAN.8C

Dose Conversion Factor (and Related) Parameter Sunmary

i
* * * *Current Parameter

Menu * Parameter Value Default Name* * *

66666664444644664664444ss464444444466646444446664464446s44644444444664444444644664464446444464444466666444

A-1 * Ground external ganna, volume DCF's, (mrem /yr)/(pCi/c.m**3): * * *

A1 * Pb 210+0 , soi t density = 1.0 g/cm"3 * 4.870E-03 * 4.870E-03 * DCF1( 1,1)
A1 * Pb 210+D , soit density = 1.8 g/cm**3 * 2.310E-03 * 2.310E-03 * DCF1( 1,2)

LA1 * * * *

A 1 * Ra 226+0 , soit density = 1.0 g/cm**3 * 1.550E+01 * 1.550E+01 * DCF1( 2,1)
A1 * Ra 226+0 , soit density = 1.8 g/cm**3 * 8.560E+00 * 8.560E+00 * DCF1( 2,2)

,
;

A1 * * * * '

A1 * Th-230 , soll density = 1.0 g/cm**3 * 2.110E 03 * 2.110E 03 * DCF1( 3,1)
A1 * Th 230 , soit density = 1.8 g/cm**3 * 1.030E 03 ' 1.030E 03 * DCF1( 3,2)

. . . .

A3 ' Depth f actors, ground external ganma, dimensionless: * * *

'A-3 * Pb 210+D , soit density = 1.0 g/cm**3, thickness = .15 m * 8.800E 01 * 8.800E-01 * FD( 1,1,1)
A-3 * Pb 210+D , soll density = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 1,2,1)
A-3 * Pb-210+0 , soit density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 1,3,1)
A3 * Pb-210+0 , soit density = 1.8 g/cm**3, thickness = .15 m * 9.700E-01 * 9.700E-01 * FD( 1,1,2)
A3 * Pb-210+D , soll density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 1,2,2)

.A3 * Pb-210+D , soll density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 1,3,2)
A-3 ' * * *

A3 * Ra-226+D , soit density = 1.0 g/cm**3, thickness = .15 m * 6.300E-01 * 6.300E-01 * FD( 2,1,1)
A3 * Ra-226+0 , soi t densi ty = 1.0 g/cm**3, thickness = 0.5 m * 9.200E-01 * 9.200E-01 * FD( 2,2,1)
A-3 * Ra 226+0 , soit densi,ty = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 2,3,1)

-A-3 * Ra 226+D , soit density = 1.8 g/cm**3, thickness = .15 m * 8.500E 01 * 8.500E-01 * FD( 2,1,2)
A3 * Ra-226+D , soll density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+0C * FD( 2,2,2)
A3 * Ra-226+D , soi t densi ty = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 2,3,2)
A3 ' * * *

A3 * Th 230 , soil density = 1.0 g/cm"3, thickness = .15 m * 9.300E-01 * 9.300E-01 * FD( 3,1,1)
A-3 * Th 230 , soll density = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1,000E+00 * FD( 3,2,1)
A3 * th-230 , soit density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 3,3,1)
A3 * Th 230 , soit density = 1.8 g/cm"3, thickness = .15 m ' 1.000E+00 * 1.000E+00 * FD( 3,1,2)
A3 * Th-230 , soit density = 1.8 g/cm**3, thickness = 0.5 m ' 1.000E+00 * 1.000E+00 * FD( 3,2,2)
A3 * Th-230 , soit density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 3,3,2)

B1 * Dose conversion factors for inhalation, mrem /pci: * * *

B1 * Pb-210+D * 2.100E 02 * 2.100E 02 ' DCF2( 1)
B-1 * Ra 226+D * 7.900E-03 * 7.900E 03 * DCF2( 2)
B1 * Th 230 * 2.600E 01 * 3.200E-01 * DCF2( 3)

+ . . .
.. j

D-1 ' Dose conversion factors for ingestion, mrem /pCi * * *

D1 * Pb-210+D * 6.700E-03 * 6.700E 03 * DCF3( 1) |
D1 '.Ra 226+D * 1.100E-03 * 1.100E-03 ' DCF3( 2) |
.D1 ' Th-230 * 5.300E 04 * 5.300E-04 * DCF3( 3) !

. . . .

;D-34 * Food transfer factors: ' ' *

D-34 * Pb-210+D , plant /soll concentration ratio, dimensionless * 1.000E-02 * 1.000E-02 * RTF( 1,1)
D 34 * Pb 210+0 , beef / livestock-intake ratio, (pCl/kg)/(pCi/d) * 8.000E-04 * 8.000E 04 * RTF( 1,2)
D 34 * Pb-210+D , milk / livestock-intake ratio, (pCf/L)/(pCi/d) * 3.000E-04 ' 3.000E 04 * RTF( 1,3)
D 34 * * * *

i

-D 34 * Ra 226+D , plant / soil concentration ratio, dimensionless * 4.000E-02 ' 4.000E-02 * RTF( 2,1) '

D-34 * Ra 226+D , beef / livestock-intake ratio, (pCf/kg)/(pCi/d) * 1.000E-03 * 1.000E 03 * RTF( 2,2)
D 34 * Ra 226+D , milk / livestock-intake ratio, (pci/L)/(pci/d) * 1.000E-03 * 1.000E-03 * RTFt 2,3) I

D-34 * ' ' * '

|

|
o

, , - - .
1
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File. 2 CLEAN.8C

Dose Conversion f actor (and Related) Parameter Surtnary (continued)

* '* Current' Parameter* *

Menu * ' Parameter Value Default. * Name* *

Lb b kib b bb bbbbbb bb b b bb b b bbb bb b6 bbb666666666666666b b66b 666666 b 66666 bbs b abbb b b b b b b6bb b b b bb b b b b 6bbbbb b b b bb bibb

D 34 * Th 230 , plant /soit concentration ratio, dimensionless * 1.000E 03 * 1.000E-03 * RTF( 3,1)
0 34 * Th 230 , beef / livestock-intake ratio, (pCl/kg)/(pci/d) * 1.000E-04 * 1.000E 04 * RTF( 3,2).

D 34 * Th 230 , milk /tivestock-intake ratio, (pci/L)/(pci/d) * 5.000E-06 * 5.000E-06 * RTF( 3,3)
. . . .

D-5 * Bioaccumulation factors, fresh water, L/kg: * ' *

D5 * Pb-210+0 , fish * 3.000E+02 * 3.000E+02 * BIOFAC( 1,1)
0-5 * Pb-210+0 , crustacea and mollusks * 1.000E+02 * 1.000E+02 * BIOFAC( 1,2).
-05 * * * *

0-5 * Ra-226+D , fish * 5.000E+01 * 5.000E+01 * B10FACC 2,1)
D5 * Ra-226+D , crustacea and mollusks * 2.500E+02 * 2.500E+02 * B10FAC( 2,2)
D-5 * * * *

D-5 * Th-230 fish * 1.000E+02 * 1.000E+02 * BIOFAC( 3,1),

D 5 * Th 230 , crustacea and mottusks * 5.000E+02 * 5.000E+02 * B10FAC( 3,2)
#666e0e##dshsde66eeeeeeseekeeee6eeeessesbeee&Eedesseseeetse64de6ssb0s##e#Eee6#eGe66eb6eus660eesssbeee##ese

~l
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- Summary . TM-230 CLEANUP CRtTERI A - DUTDOOR - WIND - WITH INTERNAL CONTRIBUTION

File .: CLEAN.8C

Site-specific Parameter Suninary

* * User Used by RESRAD Parameter* * *

Menu * Parameter Input Default * (if different from user input) * Name* *

bbbbb6bbbabbbbbabbabbbbbbbbbbbbbbbbbabbbabbbbbabbbbbbabb6bbbbbbabbbbbbbabbbbbbbbibbbbbbbbbbbabbbibbbbbabbbbbbbabbabbbbbbbabbabbb

2011 * Area of contaminated zone (m**2) * 1.000E+02 ' 1.000E+04 * * AREA-+

R011 * Thickness of contaminated zone (m) * 2.000E+00 * 2.000E+00 * --- * THICK 0

R011 * tength parattel to aquifer flow (m) * 1.000E+02 * 1.000E+02 ' * LCZPAQ---

RO11 * Basic radiation dose limit (mrem /yr) * 1.000E+02 * 3.000E+01 * * BRLD---

. R011 * Time since placement of naterial (yr) * 0.000E+00 * 0.000E+00 * --- * Tl
R011 * Tines for calculations (yr) * 1.000E+00 * 1.000E+00 * * T( 2)-+-

R011 * Times for calculationa (yr) * 3.000E+00 * 3.000E+00 * -- * f( 3)

R011 * Times for calculations (yr) * 1.000E+01 * 1.000E+01 * --- * T( 4)
R011 * Times for calculations (yr) * 3.000E+01 * 3.000E+01 * --- ' T( 5)
R011 * Times for calculations (yr) * 1.000E+02 * 1.000E+02 * --- * T( 6)
R011 * Times for calculations (yr) * 3.000E+02 * 3.000E+02 * -- * T( 7)
R011 * Times for calculations (yr) * 1.000E+03 * 1.000E+03 * * T( 8)+--

R011 * Times for calculations (yr) * not used * 3.000E+03 * --- * T( 9)
R011 * Times for calculations (yr) * not used * 1.000E+04 * --- * T(10)

. . . . .

R012 * Initial principal radionuclide (pci/g): Th 230 * 1.000E+00 * 0.000E+00 * --- * S1( 3)
R012 * Concentration in groundwater (pCi/L): Th-230 * not used * 0.000E+00 * --- * W1( 3)

. . . . .

R013 * Cover depth (m) * 0.000E+00 ' O.000E+00 ' --- * COVERO

R013 * Density of cover matertal (g/cm**3) ' not used * 1.500E+00 * --- * DENSCV

R013 * Cover depth erosion rate (m/yr) ' not used * 1.000E 03 * --- * VCV
R013 * Density of contaminated zone (g/cm**3) * 1.500E+00 * 1.500E+00 * -- * DENSCZ

2013 * Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03 * --- * VCZ

R013 * Contaminated zone total porosity * 4.000E-01 * 4.000E 01 * -- * TPCZ

R013 * Contaminated zone effective porosity * 2,000E-01 * 2.000E-01 *- -- * EPCZ

R013 * Contaminated zone hydraulic conductivity (m/yr) * 1.000E+01 * 1.000E+01 * -~~ * HCCZ

R013 * Contaminated zone b parameter * 5.300E+00 * 5.300E+00 * --- * BCZ
R013 * Humidity in air (g/m**3) ' not used * 8.000E+00 ' --- * RUNID

R013 * Evapotranspiration coefficient * 5.000E 01 * 5.000E 01 * --- * EVAPTR

R013 * Precipitation (m/yr) * 1.000E+00 * 1.000E+00 * --- * PRECIP
R013 * Irrigation (m/yr) * 2.000E-01 * 2.000E-01 * --- * R1
R013 * Irrigation mode ' overhead * overhead --- * IDITCH*

R013 ' Runof f coef ficient * 2.000E-01 * 2.000E-01 * --- * RUNOFF

R013 * Watershed area for nearby stream or pond (m**2) * 1.000E+06 * 1.000E+06 * --- * WAREA

R013 * Accuracy for water /soit computations * 1.000E-03 * 1.000E-03 * --- * EPS
. . . . .

R014 * Density of saturated zone (g/cm**3) * 1.500E+00 * 1.500E+00 * --- * DENSAQ

R014 '. Saturated zone total porosity * 4.000E-01 * 4.000E 01 * --- * TPSZ
R014 * Saturated zone effective porosity * 2.000E-01 * 2.000E-01 * --- * EPSZ

2014 * saturated zone hydraulic conductivity (m/yr) * 1.000E+02 * 1.000E+02 * --- * HCSZ

R014 * Saturated tone hydraulic gradient * 2.000E-02 * 2.000E-02 * --- * HGWT

2014 * Saturated zone b parameter * 5.300E+00 * 5.300E+00 * --- * BSZ
R014 * Water table drop rate (m/yr) * 1.000E-03 * 1.000E-03 * --- * VWT

2014 * Well pump intake depth (m below water table) * 1.000E+01 * 1.000E+01 * --- * DWlBWT

R014 * Modet: Nondispersion (ND) or Mass Batance (MB) * 40 * ND --- * MODEL*

R014 * Individual's use of groundwater (m**3/yr) ' not used * 2.500E+02 * --- ' UW
. . . . +

ROIS * Number of unsaturated zone strata *1 *1 --- * NS*
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Stsnmary : TH 230 CLEANUP CRITERIA - OUTDOOR 4 WIND * WITH INTERNAL CONTRIBUTION l

Elle i CLEAN.8C 4

,

Site-specific Parameter Sumary (continued)

* * * * *User Used by RESRAD Parameter
Genu *- Parameter Input Default * (If,different from uqcr input) ' Name

* *

444444466s44446464446&&&44466444& & & & & 64s & &666664444444666444444466464464646d & &a & 646&a44 &d & & 444644666664466666664444446 a d44464444
'

0015.* Unsat. zone 1, thickness (m) * 4.000E+00 * 4.000E+00 * --- ' H(1)
2015 * Unsat. zone 1, soll density (g/cm**3) * 1.500E+00 * 1.500E+00 * ' DENSUZ(1)-~

C015 * Unsat. zone 1, total porosity * 4.000E-01 * 4.000E 01 * -~ ' TPUZ(1)
R015 * Unsat. zone 1, effective porosity * 2.000E-01 * 2.000E-01 * ' EPU2(1)-~

R015 * Unsat. zone 1, soil-specific b parameter * 5.300E+00 * 5.300E+00 * ' BUZ(1)~

2015 * Unsat. zone 1, hydraulic conductivity (m/yr) * 1.000E+01 * 1.000E+01 * -- * HCU2(1)
. . . . .

R016 * Distribution coefficients for Th-230 * * * *

DCNUCC( 3) . !R016 * Contaminated zone (cm**3/g) * 6.000E+04 * 6.000E+04 * -~ *

R016 * Unsaturated zone 1 (cm**3/g) * 6.000E+04 * 6.000E+04 * * DCNUCU( 3,1)'-

2016 * Saturated zone (cm**3/g) * 6.000E+04 ' 6.000E+04 * -~ '
DCNUCSC 3)

R016 * Leach rate (/yr) ' O.000E+00 * 0.000E+00 ' 2.778E-06 ALEACH( 3)-*

R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used SOLUBK( 3)*

. . . . .

R016 * Distribution coefficients fcr daughter Pb-210 * * * *

R016 * Contaminated zone (cm**3/g) * 1.000E+02 * 1.000E+02 * --- *
DCNUCC( 1)

R016 * Unsaturated zone 1 (cm**3/g) * 1.000E+02 * 1.000E+02 * * DCNUCU( 1,1)"-

R016 * Saturated zone (cm**3/g) * 1.000E+02 * 1.000E+02 * --- * DCNUCS( 1) i

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1.663E-03 ALEACH( 1)*

R016 * Solubility constant ' O.000E+00 * 0.000E+00 * not used *. SOLUBK( 1)'
. . . . - . ;

I

R016 * Distribution coef ficients for daughter Rv226 * * * *

R016 * Contaminated zone (cm**3/9) * 7.000E+01 " 7.000E+01 * "- *
DCNUCC( 2)

R016 * Unsaturated zone 1 (cm"3/g) * 7.000E+01 * 7,000E+01 * -- ''DCNUCU( 2,1) ;

R016 * Saturated zone (cm**3/g) * 7.000E+01 * 7.000E+01 * --- * DChUCS( 2) |
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.374E-03 ALEACH( 2) -)

*

R016 * Solubility constant ' O.000E+00 * 0.000E+00 * not used SOLUBK( 2)*

. . . . .

3017 * Inhalation rate (m"3/yr) * 8.400E+03 * 8.400E+03 * '- * INHALR
R017 * Mass loading for irhalation (g/m"3) * 2.000E-04 * 2.000E-04 * --- * MLINH
R017 * Dilution length for airborne dust, inhalation (m)' 3.000E+00 * 3.000E+00 * *

LM"-

R017 * Exposure duration * 3.000E+01 * 3.000E+01 * --- *
ED

R017 * Shielding factor, inhalation * 1.000E+00 * 4.000E 01 * -~ - * SHF3
2017 * Shielding f actor, external gama * 1.000E+00 * 7.000E 01 * * SHF1'-

R017 * Fraction of time spent indoors * 0.000E+00 * 5.000E-01 * --- * FIND
R017 * Fraction of time spent outdoors (on site) * 1.000E+00 * 2.500E 01 * ~ *

FOTD

R017 * Shape f actor, external gama * 1.000E+00 * 1.000E+00 * --- * FS1

.-

, _.y _.,__ A__ - _ . _ - _ - _ - _ - - _ -
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-Summary : TH 230 CLEANUP CRITERIA DUTDOOR - WIND - With INTERNAL CONTRIBUTION

Filo t CLEAN.8C

Site-Specific Parameter Stranary (continued)

* * Usee Used by RESRAD Parameter'* * *

Menu * Parameter Input Default * (if different from user input) * Name* *

h b b b b66 bbbbbb bbb b b ab bbbb b b b b a bb bb b ab b b b bb bh b b b bb b abb b b bb&b bb b bbbb b b b6 bb b b b b bb b b b 6 bb b bb b bb b bb b b bbb bb bbbb b bb b ab b ab b eb bb abbbb b bb b b b

2017 * Fractions of annular areas within AREA: * * * *

2017 * Outer annular radius (m) = *(1/D) * not used * 1.000E+00 * --- * FRACA( 1)
0017 * Duter annular radius (m) = =(10/0) * not used * 1.000E+00 * --- * FRACA( 2)
R017 * Outer annular radius (m) = =(20/0) * not used * 1.000E+00 * --- * FRACA( 3)
R017 " Outer annular radius (m) = a(50/0) * not used * 1.000E+00 * -- * FRACA( 4)
R017 * Outer annular radius (m) = *(100/0) * not used * 1.000E+00 * * FRACA( 5)-+-

2017 * Outer annular radius (m) = a(200/0) * not used * 1.000E+00 * * FRACA( 6)---

R017 * Duter annular radius (m) = =(500/0) * not used * 1.000E+00 * --- * FRACA( 7)
2017 * Duter annular radius (m) = a(1000/D) * not used * 1.000E+00 * --- * FRACA( 8)

R017 * Outer annular radius (m) = a(5000/0) * not used * 1.000E+00 * --- * FRACA( 9)
2017 * Outer annular radius (m) * =(1.E+04/D) * not used * 1.000E+00 * * FRACA(10)---

ROIT * Duter annular radius (m) = *(1.E+05/D) * not used * 0.000E+00 * --- * FRACA(11)

R917 * Outer annular radius (m) = =(1.E+06/D) * not used * 0.000E+00 * -- * FRACA(12)
. . + . .

R018 * Fruits, vegetables and grain consumption (kg/yr) * 1.600E*02 * 1.600E+02 * --- * DIET (1)
R018 * Leafy vegetable consumption (kg/yr) * 1.400E+01 * 1.400E+01 * --- * DIET (2)-
R018 * Milk consumption (L/yr) * 9.200E+01 * 9.200E+01 * --- * DIET (3)
R018 * Meat and poultry consunption (kg/yr) * 6.300E+01 * 6.300E+01 * -- * DIET (4)
2018 * Fish consumption (kg/yr) * 5.400E+00 * 5.400E+00 * --- * DIET (5)
2018 * Other seafood consunption (kg/yr) * 9.000E-01 * 9.000E-01 * -- * DIET (6)
R018 * Soil ingestion rate (g/yr) * 3.650E+01 * 3.650E+01 * --- * S0!L
R018 * Drinking water intake (L/yr) * 5.100E+02 * 5.100E+02 * * DWI---

.

R018 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 * -- * FDW

2018 * Contamination fraction of household water * 1.000E+00 * 1.000E+00 * --- * FHHW

R018 * Contamination fraction of livestock water * 1.000E+00 * 1.000E+00 * --- * FLW

R018 * Contanination f raction of irrigation water * 1.000E+00 * 1.000E+00 * * FIRW---

R018 * Contamination fraction of aquatic food * 5.000E-01 * 5.000E+01 - * FR9---

R018 * Contamination fraction of plant food *-1 *-1 0.500E-01 * FPLANT*

R018 * Contamination fraction of mest *-1 *-1 0.500E-02 * FMEAT*

R018 * Contamination fraction of milk *-1 *-1 0.500E-02 * FMILK*

+ . . . .

R019 * Livestock f odder intake f or meat (kg/ day) * 6.800E+01 * 6.800E+01 * -- * LFIS
R019 * Livestock fodder intake for milk (kg/ day) * 5.500E401 * 5.500E+01 * * LF16---

0019 * Livestock water intake for neat (L/ day) * 5.000E+01 * 5.000E+01 * --- * LW15

R019 * Livestock water intake for milk (L/ day) * 1.600E+02 * 1.600E+02 * - * LW16

R019 * Livestock soll intake (kg/ day) * 5.000E-01 * 5.000E-01 * -- * LSI
R019 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04 * * MLFD---

R019 * Depth of soil mixing layer (m) * 1.500E-01 * 1.500E 01 * --- * DM

2019 * Depth of roots (m) * 9.000E 01 * 9.000E-01 * --- * DROOT

R019 * Drinking water fraction from ground water * 1.000E+00 * 1.000E+00 * -- * FGWDW

R019 * Household water fraction from ground water * 1.000E+00 * 1.000E+00 * * FCWHH---

R019 * Livestock water f raction f rom ground water * 1.000E+00 * 1.000E+00 * --- * FGWLW

R019 * 1rrigation fraction from ground water * 1.000E+00 * 1.000E+00 * -- * FGWIR
. . . . .

C14 ' * C-12 concentration in water (g/cm**3) * not used * 2.000E-05 * * C12WTR---

C14 * C-12 concentration in contsninated soll (9/g) * not used * 3.000E-02 * --- * C12CZ

C14 * Fraction of vegetation carbon from soil * not used * 2.000E-02 * --- * CSoll
C14 * Fraction of vegetation carbon from air * not used * 9.800E-01 * -- * CAIR

C14 * C-14 evasion layer thickness in soil (m) * not used * 3.000E-01 * -- * DMC.

C14 * C-14 evasion flux rate from soil (1/sec) * not used * 7.000E-07 * --- * EVSN
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Suninary .: TH+230 CLEANUP CRITERIA - OUTDOOR - WIND - WITH INTERNAL CONTRIBUTION

File 1 CLEAN.8C j

l

Site-specific Parameter Summary (continued)

* * * * *User Used by RESRAD Parameter
Menu ' Parameter * *Input Default ' (If different from user input) * Name

abbbb6 bb b a b bb bb bb bb b bb bb bb a bb b b bb bb bbb b b b b bb b b b bb bb b b b bbb b b b bb bb b b b b 6 b b b b bb bbbb b 6bb b b b bbbb b b b b b b 666686 b b 66b 4666666666b 6666666666

C14 ' C 12 evasion flux rate from soll (1/sec) * not used ' 1.000E 10 * --- * REVSN
.C14 * Fraction of grain in beef cattle feed * not used * 8.000E-01 * ' AVFG4'-

C14 * Fraction of grain in milk cow feed * not used * 2.000E 01 * -~ * AVFG5
'

+ . . . .

R021 * Thickness of building foundation (m) * not used * 1.500E 01 * '- * FLOOR
R021 * Bulk density of building foundation (g/cm**3) * not used * 2.400E+00 * -- * DENSFL
t!021 * Total porosity of the cover material * not used * 4.000E-01 * * TPCV-'

R021 * Total porosity of the building foundation * not used * 1.000E-01 * "- * TPFL
R021 ' Volumetric water content of the cover material * not used * 5.000E-02 * - * PH20CV
R021 * Volumetric water content of the foundation * not used * 3.000E-02 ' '- * PH20FL
R021 * Diffusion coefficient for redon gas (m/sec): * * * *

2021 * in cover noterial * not used * 2.000E-06 * --- * DIFCV
R021 * in foundation material * not used * 3.000E-07 * --- * DIFFL
R021 * in contaminated zone soll * 2.000E-06 * 2.000E 06 * --- * DIFCZ
R021 * Radon vertical dimension of mixing (m) * 2.000E+00 * 2.000E+00 * "- * HMIX
R021 * Average annual wind speed (m/sec) * 2.000E*02 * 2.000E+00 * --- * WIND
R021 * Average building air exchange rate (1/hr) * not used * 5.000E 01 * --- * REXG
R021 * Height of the building (room) (m) * not used * 2.500E+00 * * HRM"-

R021 * Building interior area factor * not used * 0.000E+00 * code computed (time dependent) * FAI
R021 * Building depth below ground surface (m) * not used * 1.000E+00 * -~ . * DMFL

.

R021 * Emanating power of Rn-222 gas * 2.500E 01 * 2.500E-01 * "- * EMANA(1)
R021 * Emanating power of Rn-220 gas * not used * 1.500E-01 * --- * EMANA(2)

#6seeUseeeeee#6ssesbesecebbebesee6esebeeeeeeeeeeeeeeedsebeeeeeeeebe#6eubueseeseeU#ehe6beesseebeeesess6esseceeeE#eGubd66e666eb6us

Sumary of Pathway Selections

Pathway User Selection*

abbabbbbbbbbbbbbabbbbbbabbbbbb6bbbbbbbbbbbbbbbbbabb
1- external ganma active*

2 ~ inhalation (w/o radon)* active
3 " plant ingestion active*

4 -- meat ingestion active*

5 - milk Ingestion active*

6 -- aquatic foods active*

7 -- drinking water active*

8 " soll ingestion active*

9 -- radon active*

&#6t eceeEesee#6eceeeee#eeseeseueceeeeeeeeeeseeeeebe

<
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Surmary TH-230 CLEANUP CRITERIA - OUTDOOR WikD WITH INTERNAL CONTRIBUTION'

File : CLEAN.8C

Contaminated Zone Dimensions' , Initial Soil Concentrations, pCl/g
.bhababbbabbabbbabbbbbababbab bbbbbbbhbbbbbbbbbbbbbabbbbbbbbbbab

Area: -100.00 square meters Th-230 1.000E+00
,

Thickness 4- 2.00 noters
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem /yr
Basic Radiation Dose Limit a 100 mrem /yr

Total Mixture Sum M(t) * Fraction of Basic Dose Limit Received at Time (t)
abababbbbbbbbbbabbbabbbkhabbbbbbbbb abbbhbbbb bb bbb bibbb abbbbbbbbbbbbbbb bbbb

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TOOSE(t): 3.43 7E-01 3.482E-01 3.572E 01 3.884E 01 4.758E-01 7.516E 01 1.300E+00 1.951E+00

M(t): 3.437E-03 3.482E 03 3.572E 03 3.884E-03 4. 758E -03 7.516E-03 1.300E-02 1.951E-02 4

Maximui TDOSE(t): 1.951E+00 mrem /yr at t = 1.000E+03 years

.
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Sumery : TH 230 CLEANUP CRITERI A - OUTDOOR - WikiD - WITH INTERNAL CONTRIBUTION

File : CLEAN.8C

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and fraction of Total Dose At t = 0.000E+00 years

Water independent Pathways (Inhalation excludes radon)

Grourd Inhalation Radon Plant Meat Milk Soit
Radio- 666666666b666666 bbbbbbbabbabbbbb bbbbbbbbbbbbbbbb bbbbbbbbbabbbbbb 6b6666666b666$64 bbbbbbabbbabbbbb bbbbbbbbbabshbbb
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

bbbbabb 666666666 bbbbbb bbbbbabbb bbbbbb bbbbbbbab bbbabb babbbbbb6 6b6666 46b666666 bbbbbb bbbbbbbbb 666666 6b6666666 666666 i

'

Th 230 1.112E 03 0.0032 3.360E-01 0.9776 0.000E400 0.0000 4.636E-03 0.0135 9.508E-06 0.0000 6.780E-07 0.0000 1.935E-03 0.0056
6ehdeEE eeebeeeee eeeees eeucceece eeeeee escese&es ee66ee eeeeeeeed 666e66 bee 66eeee 66e#6e de6e6Eeee ts#Ee6 646#bduss undsu6
Total 1.112E 03 0.0032 3.360E-01 0.9776 0.000E+00 0.0000 4.636E-03 0.0135 9.508E-06 0.0000 6.780E-07 0.0000 1.935E-03 0.0056

Total Dose Contributions TDOSE(i,p,t) for individual Radionuclides (i) arvJ Pathways (p)
As mrem /yr and fraction of Total Dose At t = 0.000E+00 years

Water Deperdent Pathways

Water Fish Redon Plant Meat Milk All Pathways *
Radlo- bbbbbbabbabbbbbb bbbbb6bbabbbbbbb bbbbbabbbbbbbbsb bbbbbbbbhebhabbb bbbbbbbbbbbbbbbb bbbbbbbbabbabbbb 666666666666666h
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.
6666666 bhabbbbbb bbbbb6 bbbbbbbbb bbbbb6 bbbbbbbbb bbbbbb bbebbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbb6 bbbbbbbbb 6bbbab
th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.437E-01 1.0000
eeeses6 eeeeeeech eeesee eeeeeteed beeec6 eeeescesE eteese eeedeeeed c6666e eeseeseb6 eeeees esbe6eces 6##ees ste#eesbb #ssess-
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 3.437E-01 1.0000

* Sum of all water independent and dependent pathways.
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- Sunmary : TH 230 CLEANUP CRITERIA - OUTDOOR - WIND + WITH IktERNAL CONTRIBUTION

File : CLEAN.8C

Total Dose Contributions T005E(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Redon Plant Meat Milk Soft
medio- 6644444666444aad d444666444664464 6446644446s6s&46 66644444sa664446 6464a6&a66446644 6f66&&d66sd44666 ds6664446446&&&6
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract.

6babbbh 666666646 66bbbb 6bbibishi 6bbshb bbsbibbb6 666bab banshibhb hh6bab hibiabbia 66hbhb 6hbdabbbh 666666 66bibb666 666666
Th 230 4.929E-03 0.0142 3.360E 01 0.9650 5.039E 04 0.0014 4.806E-03 0.0138 1.000E-05 0.0000 1,276E 06 0.0000 1.936E-03 0.0056
#6ceess 6seeesese eEeece neeeeee#6 becess Eceeeeees 6eece6 esseessse stedse. #6debe Es 6666Ee seenEseed e66ees sesseEedd #6sEss i

Total 4.929E 03 0.0142 3.360E 01 0.9650 5.039E 04 0.0014 4.806E 03 0.0138 1.000E-05 0.0000 1.276E 06 0.0000 1.936E-03 0.0056 '

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (f) and Pathways (p).
As mrem /yr and Fraction of Total Dose At t = 1.000E+00 years !

\
.

Water Dependent Pathways

Water Fir.h Radon Plant Meat Milk All Pathways *
Radio- bbhbhbbbbhb6bbid 66bbhbh6bbbkhibb bhbbbbbshshshfbh sh6664bbsh6bibb6 66hb6b6666666666 dhbbbbh4bf666666 6666h66666666666
Nuclide mrem /yr fract. mrem /yr 4ract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

64kbb66 shhhhh66h 6hhhhb dihnbbbb6 dbhbbb 6hbb66b66 hhdhhh hbbhbbbhb hhhhh6 h6b666hb6 6bbbbs bibbbbhbh bhhhh6 6bb6hbbb6 6bb666 -
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.(B2E-01 1.0000-
6e#6ese Eesusee#n ese##e. eeeeeeses 6eeses ee6esesee eeseee 6de6eceee eEeeed 666#eeese ee6 des esebece6s 6se6ed e66ees6#s Edus##

-]Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 3.482E 01 1.0000 ;

j

* Sun of all water independent and dependent pathways. |

,

l
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, summary : TH 230 CLEANUP CRITERjA - DUTDOOR - WIND * WITH INTERNAL CONTRIBUTION

File : CLEAN.8C.
7

Total- Dose Contributions TDOSE(i,p,t) f or Individual Radionuclides (i) and Pathways (p) -
As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soll
R adio- bbbbbbbbbabbbbbb bbbbbbbibbababbb bbbbbbbbabbbibbb bbbbbbbbbibbbabb bbbbbbbbbabbbbbb bbbbbbbbbbbbbbbb bbbbbbabbbbbbbbb
duclide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

'

bbbb6bb bbbbbbbbb bbbbbb bbbbbbbba bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbabbbb bbbbbb bbbbbbbbb bbbbbb
Th-250 1 253E-02 0,0351 3.360E-01 0.9408 1.507E 03 0.0042 5.166E-03 0.0145 1.107E-05 0.0000 2.504E-06 0.0000 1.941E-03 0.0054a

6ebesde dEsteeecE eies#b- #eeebtees eeessb eebeeeeee cedeEs 6seuse#be e6eece 6sss#eess 66esd6 6666#sesd 6t#6E6 btut66#si #6EE66
Total 1.253E-02 0.0351 3.360E-01 0.9408 1.507E-03 0.0042 5.166E-03 0.0145 1.107E*05 0.0000 2.504E-06 0.0000 1.941E-03 0.0054

1

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbabbbbbbbb bbbbbbbbbbbbbbbb bbbbbbabbbbbbbbb bbbbbbbbbbbbbbbb '6b66b6666666b6b6
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr 'fract.
bbbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbab bbbbbb bbbbbbbba 666666
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.572E-01 1.0000
te#66es euh66eebe #Eeeed 66e66 des # bstets eee#eeeed 6e6ece utecebeed eeeees #bteedsu6 eusss# bess 6eues essu&u 6EEessuss EsE6uu '

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.572E 01 1.0000

*Swi of all water independent and dependent pathways.

t

i
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l

i
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lSunmary : TH 230 CLEANUP CRITERIA * OUTDOOR - WIND - WITH INTERNAL CONTRIBUllON i

|File : CLEAN.8C

!

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p) !

As mrem /yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes redon)
:

Ground Inhalation Radon Plant Meat Milk Soll i

R adi o- 6466s64444646444 4ds46s&&s6s6s6sd 54s466646ssss4s4 as4444d446666648 6444446666666666 6644445664446444 6466664444&44448
Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

'4444644 6644646&& 666464 446444444 446644 d44446446 666644 666666664 664444 ss&446464 666466 644444444 666666 646d&6444 646&64
Th 230 3.880E 02 0.0999 3.360E-01 0.8651 4.972E-03 0.0128 6.621E 03 0.0170 1.547E 05 0.0000 7.099E 06 0.0000 1.966E 03 0.0051
666de66 6e#bedeed eetees eeeeeeeee eeesee ceeeeeese peceee ceeepee6e ee&ebe eeebe#sbs Eeeese beesesd6# 6esEE# 6tese# sus Eess#6

Total 3.880E-02 0.0999 3.360E-01 0.8651 4.972E 03 0.0128 6.621E-03 0.0170 1.547E-05 0.0000 7.099E 06 0.0000 1.966E-03 0.0051

Total Dose Contributions TD05E(i p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+01 years

Water Oependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- bbbhbbhbhbhbbh66 bbhbhbhbbbbhba6h bbbbbbhbbhbhbhbh hshbibhbhbhbhabb bbhhhhhbb6bhbbhb bbh6bhbbshhhhabb 6bbibbhbibb66666
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. ,

6habhbh 6hhhhabbb 644hhb hhhhabbkh bbhbsh hhhhhhhhh bhAbbs idhbbbh46 bhhabb habibhheb hhhhhh abbbbhbbb abbibb 6habbb666 66bhab
th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.884E-01 1.0000
6666ece heceeeeed eeesee e#edseced eeeeee eeeeseces eeesee eeeeeeeed 6eceed seeeee#ee secued seeseeeed see666 neee66Esu 66##6s
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.884E 01 1.0000

* Sum of all water independent and dependent pathways,

r

s

i

_ -
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Summary : TH 230 CLEANUP CRITERIA - OUT000R - WIND - WITH 1NTERNAL CONTRIBUTION

File : CLEAN.8C

Total Oose Contributions T00SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+01 years

Water independent Pathways (Inhalation excludes radon)

Ground Inhalat i on Radon Plant Meat Milk Soll
Radio- 6666666666666bb6 bbbbbbbbbbbbbbbb abbbbbbbbbbbbbbb bbbbb6bbbbbbbbbs bbbabbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb .
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. j

6666b66 66b666666 6bbbbb bbbbbbbbs abbbbs bbbbbbbbb bbbbhb bbbbbbbbi bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb 666666 bbbbbbbba bbbbbb \

Th 230 1.111E-01 0.2335 3.361E-01 0.7065 1.449E-02 0.0304 1.194E-02 0.0251 3.209E-05 0.0001 2.194E-05 0.0000 2.090E 03 0.0044
666#e## beeesdees seeees see#6se#6 se6dee se seeeed es6se# eeeeeee 6 essed# #6ss#de#6 Eeseee 666666#66 e6##66 6666es#66 66#66E
Total 1.111E-01 0.2335 3.361E-01 0.7065 1.449E-02 0.0304 1.194E 02 0.0251 3.209E 05 0.0001 2.194E-05 0.0000 2.090E-03 0.0044

'|
.

Total Oose Contributions TDOSE(1,p,t) for individual Radionuclides (i) and Pathways (p) j
As mrem /yr and Fraction of Total Dose At t = 3.000E+01 years !

Water Oependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bhabbbbbbbbbbbbb.bbbbbbbbbbbbbbbb
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. I

bbbbbab bbbbbhibb bbbbbb bbbbbbbbb 6bbbbb bbbbabbbb bbbbbb bbbbbbbhb bbbbab bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.758E-01 1.0000

,

l6#e6666 teneeeeee 6essee b&e66eeE# eesees edeeee#6e #edebe eseeseees eeseee cesbeeen# eeeeee Euee6##Es #6Eu66 6666EEEse 6666Es'
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.758E 01 1.0000

*hm of all water independent and dependent pathways,

i

, _ _ _ . . .__
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Summary 1 TH 230 CLEANUP CRITERIA DUIDOOR * WIND WITH INTERNAL CONTRIBUil0N

File : CLEAN.BC

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As mr em/yr and Fraction of Total Dose At t = 1.000E+02 years*

Water independent Pathways (Inhalation excludes radon)

Ground trhalation Radon Plant Meat Milk Soll
Radio- bbbbbababbbbabbb 6babbbabbbabbbbb bbbbabbbbbbbbbba abbabbbababbbbbb 66b66666666666bb bbbbbbbbbbbbbbbb _66bbabbabbabbbbb }
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.

Abbbbab habbbbabb bbbbbb bbbbbbbbb bhabbb bbbbbbbbb bbbbbb bhabbabib bbbbbb bbbbbabab bhabbb 6b6666666 bbbbba abbbbbabb tbbabb
th 230 3.342E 01 0.4447 3.367E 01 0.4480 4.349E 02 0.0579 3.424E-02 0.0456 1.035E 04 0.0001 7.753E 05 0.0001 2.719E 03 0,0036
edessed seeeeeees esecee e#eeeseee eeeece eeepeseee eeeeee seeeeseee eeseee eeeeeeees eeesde seeeeeeee seeces essesseee ##dede
total 3.342E 01 0.4447 3.367E 01 0.4480 4.349E 02 0.0579 3.424E 02 0.0456 1.035E 04 0.0001 ' 7.753E 05 0.0001 2.719E 03 0.0036

Total Dose Contribut ions TDOSE(1,p,t) for Individual Radionucliden (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Redon Plent Meat Milk All Pathways *
Radio, Abbbbbbbbbbbbabb bbbbbbabbbbbbbbb bbbabbbbbbbabbbb habbhbhbbbbbabbb 66666b6666666666 bbbbbabbabbbbbb6 666b66666b66b666
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

6bbbbb6 bbbbbabbb 666b66 bbbbbbbbb bbbbbb bbbbbbbbb bbbbbk bbbabbbbb bbbabb bbbbbbbbb bbbbba bbbbbbbbb 66b666 bbbbbbabb bhabbb
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0,0000 0.000E+00 0,0000 7.516E-01 1.0000
ees6ted eee#eeeed eseses eccseeece eeebee eeeeeeees eeeeee ceeeeeece eeeeeb ucce66#6e seece# eeeeteece Eeuese e66#eeede 6esd66
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.516E-01 1.0000

* Sun of all water independent and dependent pathways.

.

m-- -
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Summary 2 TH 230 CLEANUP CRITERI A - DUTDOOR '- WIND - WITH INTERNAL CONTRIBUTION

File, : CLEAN.8C

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground- Inhalation Radon . Plant Heat Milk Soit
3adio- Abbabsbbbbshbbbb' bbbbhababbabbbab ibbbbbbbbbbbbbba bibbbbabbbbbbshb bbbbbbbbbbbbb6bb bbbbbbbsbbbbhbbi 6666b666666666b6
Nuclide mrem /yr fract, mrem /yr.fract, mrem /yr fract. mrem /yr fract. . mrem /yr fract. mrem /yr' fract, mrem /yr fract.

'hbbbbbb bbbbbibb6 6bbbhb 6bbbbbbbb bb6bbb bbbbbbhba ibbbbb 6bbbbbbbi 6bbbb6 6b66b6666 66bbb6 behbbb6bb bbbb66 66666b666 bb66bb
Th 230 7.748E-01 0.5962 3.378E-01 0.2599 9.902E 02 0.0762 8.328E-02 0.0641 2.616E 04 0.0002 1.957E-04 0.0002 4.171E-03 0.0032
664se#6 edeessubb eecsed decedeceu #sssbe edess##6E eeeebe eeeeseese edesss 6hedeedss suede # usedeebes s#eEbd EdeEE# des nu6ebu>
Total 7.748E 01 0.5962 3.378E-01 0.2599 9.902E-02 0.0762 8.328E-02 0.0641 2.616E-04 0.0002 1.957E-04 0.0002 4.171E-03 0.0032

,

Total Dose Contributions TDOSE(I,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- bbbbbbshbbbbbbbb bbbbbbbbbibibbbb bbbbabbbbbbbbbbb bbbbbbbbbbbbbbbi 6bbbbbbabbbbbbbb sbhbb6h6bbb666hb 6b6b6b66b666b666
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract.

6bbbbb6 6bbbbbbbb bhabb6 bbbbbbbbb bbbbbb bbbbabbbb bbbbbb bibbbbbbb bbbbf6 bbbbfbbbb bbbbbb 66666666b 6bbbb6 66b666666 666bb6.
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.300E+00 1.0000
666#eEs bee 6ee#6e e6tsed dsnueeses ees#ee eeesss#6s deeeee eeeeebeeb seeeds ssiestbd6 eEssee bedsE66## EE66#6 666Esuubu E#d666 - '

Total 0.000E+00 0.0000 'O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.300E+00 1.0000-

' Sun of all water independent and dependent pathways.

|
1

.
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Summary TH 230 CLEANUP CRITERIA - OUTDOOR WIND - WiiH INTERNAL CONTRIBui10N

File t CLEAW.8C

' Total Dose contributf ons TDOSE(i.p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

Water Independent Pathways (IrAalation excludes radori)

Ground Inhalat i on Radon Plant Meat Milk Soit
R adio- 6hbbbbbb6bbb6hab hhhhhbbbbbhbbbbb bbbh66hbhbbhbbbh ihabbhbbhbhbbbbh bbbbkhababhbsibb bhahabshabbbb664 .6hbb6bbhaba66666
Nuclide mrem /yr fract. mrem /yr fract. menn/yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.

d& babas 6444666b4 abaass 44s444444 64454b 64bs4bahb 646444 44ss64466 444644 664466644 4444bs sbd4bsidh dAba&4 6b4444446 &&4d64
4Th-230 1.270E+00 0.6510 3.372E -01 0.1728 1. 336E -01 0.0685 1.388E-01 0.0711 4.407E 04 0.0002 3.292E-04 0.0002 5.809E 03 0.0030-
ede#cee 6Eeeeeeee #6eces eeeeeeece beeeee eeeeeeeee eeeee6 beceetees eeekee eeethtsed eeeeee ess##eese esesee '6eeEeseEe 6eesu6"

total 1.270E+00 0.6510 3.372E-01 0.1728 1.336E 01 0.0685 1.388E 01 0.0711 4.407E-04 0.0002 3.292E-04 0.0002 $.809E 03 0.0030

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p),

As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

Water Fish Radon Plant Heat Milk All Pathways *
Radio- 66bibbhhbhbhbbbs 6hbbbbbbkhbbhbbh 66bhbbhbbbhbbhdh bbbshbhbbbhbbbh6 bbbhkhabbbbbhb64 66b6666b666b6666 66babbbhb6bbh666
Nuclide mrem /yr fract. mrem /yr fract. nrem/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
66b6666 64bhb6bba 6bhbbh 6h466bhbh 6666b6 bb6hhhhhh bbb6bb hhb6bbhbb bbbhbb bhbbbbbbh 6babbh bbbhbbhb6 666666 66h666666 666666
Th-230 6.406E-02 0.0328 1.158E-04 0.0001 0.000E+00 0.0000 4.944E-04 0.0003 5.754E-06 0.0000 6.538E 06 0.0000 1.951E+00 1.0000
6seeees 666eeseee eepeeb eeeeeeecs eeeeee eeeeeeece eeeese eeeseeece beeece speeeeeen eeusee eseeededs ees#se 666E6sbes ##6 des

Total 6.406E 02 0.0328 1.158E 04 0.0001 0.000E+00 0.0000 4.944E-04 0.0003 5.754E 06 0.0000 6.538E 06 0.0000 1.951E+00 1.0000

~ |' * Sum of all water independent and dependent pathways,

i

|
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Sumary : TH 230 CLEANUP CRITERIA r OUTDOOR . WIND WITH INTERNAL CONTRIBUTION

* File CLEAN.8C'
4

Dose / Source Ratios Summed Over All Pathways -
Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(j,t) (mrem /yr)/(pCi/g)
(i) (j) ' Fraction .tm 0.000E+00 1.000E+00 3.000E*00 1.000E401 3.000E+01 1.000E+02 3.000E+02 1.000E+03

6464446 666a666 da4666644 d&&d46446 ds4666664 666666664 646446664 644444444 6466666s4 646464ssd dasassand
Th 230 Th 230 1.000E+00 3.437E 01 3.437E 01 3.437E-01 3.437E 01 3.436E 01 3.433E-01 3.425E-01 3.397E 01
Th 230 Ra 226 1.000E+00' O.000E+00 4.494E 03 1.344E-02 4.437E-02 1.294E 01 3.916E-01 9.076E 01 1.472E+00
Th 230 Pb-210 1.000E+00 0.000E+00 4.260E 06 3.745E 05 3.839E-04 2.784E 03 1.664E-02 4.951E 02 1.391E 01
Th 230 coSR(j) 3.437E-01 3.482E-01 3.572E 01 3.884E 01 4.758E 01 7.516E-01 1.300E+00 1.951E+00

-6##6eed 6seee## eeeeee666 6ee##e664 eeeeee66e 6#6eeede6 s#ee#6eed ebee66ees 6ese6e#dd deseteee6 beee6 esse
Branch Fraction is the cuuutative f ac.or for the jdth principal radionuclide daughter: COMBRF(j) a BRF(1)*8RF(2)* ...-BRF(j).
The DSR includes contributions from associated (half-life g 0.5 yr) daughters.

Single Radionuclide soit Guidelines G(1,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem /yr

NuctIde

(i) ts 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
664&AAd 644644a44 66s664444 6s&666666 d64444466 n46666664 644444s&& 66d&64666 6444446sd
Th-230 2.910E+02 2.872E+02 2.800E+02 2.575E+02 2.102E+02 1.331E+02 7.695E+01 5.125E+01
ee666## ee6epense deceeeeds eeeeee6ee 6#eec#e#e 66eeeEee6 ebedeeede b#eeEeee6 66eeedsse

Summed Dose / Source Ratios DSR(I,t) in (mrem /yr)/(pCl/g)
and Single Radionuclide soit Guidelines G(1,t) in pCI/g

at tmin = time of minimtn single radionuclide soit guideline
and at tmax = time of maximtn total dose = 1.000E+03 years

Nuclide Initial tmin DSR(i,tmin) G(1,tmin) DSR(i,tmax) G(i,tmax)
(I) pCl/g (years) (pCl/g) (pCI/g)

6644444 dessa66ds d644446446666446 466464466 646444666 666666664 sd6666666
Th-230 ~1.000E+00 1.000E+03 1.951E+00 5.125E+01 1.951E+00 5.125E+01
6#eeehe he6ebse66 66ecehs6eseEedes eetsecebs bee 6e66ed 6eesebbes bue#6eeed



- . . - . - _ . _ _ _ - . , . - _ . - - . - - . - - . . - . _ - . . _ . - - - _ . - . . . - . . . - . . . . _ - . . - . _ _ _ _

e

,

1

.

I

a..

:

i

!
..

5

4

:
,

'

DOSE / SOURCE RATIO: All Pathways Summed, Th-230

~.0 - c
9

r- . ,- rr , . e ., ,,, ,,

. .

l. n
4.. /

/i

|. /
'

1.6: g ._ _

.; ./
.

h. / -

- J$
/

/4 T 1.0 _

,/
-

f4.,

m /
r ,1

: P '

: 5 ,a'
/p

'

.

p 0.5 ''/
*

..O
~

-0 ~
~

,

g______ -a~~''g.
i

0 . 0 ._ _ . _ ..a _. _ ma s .m t_ . _ _ . .. i m_2__m_ m

i 10 100 1000

Years
CLEAN.7C 02/24/94 11:53

/3d E d
I symb hwere 98

. c' O w|s OtubSfGEb
~

.



.

I

Rrsidual Radioactivity Program, Version 5.03 02/24/94 11:53 Page 1
Summary TH 230 CLEANUP CRITERIA - OUTOOOR WITH INTERNAL CONTRIBUTION

File- 3 CLEAN.7C

Table of Contents
66&&d&&nd&&d6&ss&

Part is Mixture Sums and Single Radionuclide Guidelines
4266666666666E6666e6eseutu666#Eeis##s#6s#sissEe6e6E#e6s

Dose Conversion Factor (and Related) Parameter Sunmary ... 2

Site-Specific Parameter Summary ...... .... .............. 4

Summary of Pathway Selections ...... . .. 7........ .....

Contaminat ed 7 sne and Total Dese Summary . . .. . . . . . . . . . . . 8

Total Dose components

Time = 0.000E+00 ............. ...................... 9

Time = 1.000E+00 ................. . 10....... .......

Time = 3,000E+00 ........... .................... ... 11

Time = 1.000E+01 .................................... 12

Time = 3.000E+01 ... ... 13...........................

Time = 1.000E+02 ... ........... .................... 14

Time = 3.000E+02 . ...... ........ .................. 15

Time = 1.000E+03 ...... . ....... 16.. .... .... . ..

Dose / Source Ratios Summed over All Pathways ..... 17.... .

Single Radionuclide soll Guidelines 17.. ... ... .........

,



Rtsidual Rt.diotetivity Program, version 5.03 02/24/94 11:53 Page 2
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File : Cl.EAN 7C

Dose Conversion Facto: (and Related) Parameter St.rmary
I

* * * *Current Paraneter
Menu * Paraneter Value Default Name* * *

it6 kbh akaa kb6 bh b k hab a bbhkbih ahk b kh6hb6 bhb b b bib ibbb h6 bibb b6 b b b h bhbb bi b h b h ab bh 6 b b66b bb bb bb64666h h bb bib a b bb b h

A1 * Ground external ganina, volume DCF's, (arem/yr)/(pC1/cm**3): * * *

A-1 * Pb 210+D , soll density = 1.0 g/cm"3 * 4.870E 03 * 4.870E 03 * DCF1( 1,1)
A-1 * Pb 210+D , soi t density = 1.8 g/cm"3 * 2.310E-03 * 2.310E-03 * DCF1( 1,2)
A1 * * * *

A1 * Ra 226+D , soil density = 1.0 g/cm**3 * 1,$50E+01 * 1.550E+01 * DCF1( 2,1)
A1 * Ra 226+D , soll density = 1.8 g/cm**3 * 8.560E+00 * 8.560E+00 * DCF1( 2,2)
A-1 * * * *

A1 ' Th 230 , soll density = 1.0 g/cm"3 * 2.110E 03 * 2.110E 03 * DCF1( 3,1)
A-1 * Th 230 , soit density = 1.8 g/cm**3 * 1.030E-03 * 1.030E-03 * DCF1( 3,2)

. . . .

A3 * Depth f actors, ground external ganma, dimensionless: * * *

A-3 * Pb 210+D , soit density = 1.0 g/cm**3, thickness = .15 m * 8.800E-01 * 8.800E-01 * FD( 1,1,1)
A3 * Pb 210+D , soil density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 1,2,1)
A3 * Pb-210+D , soit density = 1.0 g/cm**3, thickness = 1.0 m * 1.000E+00 ' 1.000E+00 ' FD( 1,3,1)
A3 * Pb 210+D , soll density = 1.8 g/cm"3, thickness = .15 m * 9.700E 01 * 9.700E-01 * F0( 1,1,2)

A-3 * Pb-210+D , soi t density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 1,2,2)
A3 * Pb 210+D , soil density a 1.8 g/cm**3, thickness = 1.0 m 1.000E+00 * 1.000E+00 ' FDC 1,3,2)*

A-3 * * * *

A-3 * Ra-226+0 , soil density = 1.0 g/cm**3, thickness = .15 m * 6.300E-01 * 6.300E-01 ' FD( 2,1,1)
A-3 * Ra-226+D , soil density = 1.0 g/cm"3, thickness = 0.5 m * 9.200E-01 * 9.200E-01 * FD( 2,2,1) j
A-3 * Ra 226+0 , soil density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 2,3,1) j

A-3 * Ra 226+0 , soll density = 1.8 g/cm**3, thickness = .15 m * 8.500E 01 * 8.500E-01 * FD( 2,1,2) !

A-3 * Ra 226+0 , soi t density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 2,2,2)
A3 * Ra 226+D , soil density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FC( 2,3,2)
A-3 * * * *

A-3 * Th 230 , soi t density = 1.0 g/cm"3, thickness = .15 m * 9.300E-01 * 9.300E-Ol * FD( 3,1,1)
A-3 * Th 230 , soll density = 1.0 g/cm"3, thickness = 0.5 m * 1,000E+00 * 1.000E+00 * FD( 3,2,1) I

A-3 ' Th-230 , soil density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * F0( 3,3,1) d
A-3 * Th 230 , soll density = 1.8 g/cm**3, thickness = .15 m * 1.000E+00 * 1.000E +00 * FD( 3.1,2)
A-3 ' Th 230 , soil density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 3,2,2)
A3 * Th 230 , soll density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 3,3,2)

. . . .

B-1 * Dose conversion factors for inhalation, mrem /pci: * * *

B-1 * Pb 21040 * 2.100E-02 * 2.100E 02 * DCF2( 1)
61 * Ra 226+0 * 7.900E-03 * 7.900E-03 * DCF2( 2)
B1 * Th-230 '_ 2.600E 01 * 3.200E-01 * DCF2( 3)

. .- . .

D1 * Dose conversfon factors for ingestion, mrem /pci: ' * *

D-1 * Pb-210+D * 6.700E-03 * 6.700E-03 * DCF3( 1)
D1 * Re-226+D * 1.100E-03 * 1.100E-03 * DCF3( 2)
r1 * Th 230 * 5.300E 04 * 5.300E 04 * DCF3( 3)

. . . .

D-34 * Food transfer factors: * * *

D-34 * Pb 210+0 , plant / soil concentration ratio, dinensionless * 1.000E 02 * 1.000E-02 * RTF( 1,1)
i' D 34 * Pb-210+D , beef /ltvestock-intake ratio, (pcl/kg)/(pci/d) * 8,000E-04 * 8.000E-04 * R1F( 1,2)

0 34 ' Pb-210+D , milk / livestock intake ratio, (pCi/L)/(pci/d) * 3.000E-04 * 3.000E-04 * RTFt 1,3)
D-34 * * * *

D 34 * Ra-226+D , plant / soil concentration ratio, dimensionless * 4.000E-02 * 4.000E-02 * RTF( 2,1)
D-34 * Ra 226+D , beef /livestoc.k-intake ratio, (pCf/kg)/(pci/d) * 1.000E-03 * 1.000E 03 * RTF( 2,2)
D 34 * Ra 226+D , milk / livestock-intake ratio, (pCi/L)/(pci/d) * 1.000E-03 * 1.000E-03 * RTF( 2,3)
D 34 * * * *



_.

|

Rssidual Rtdiotetivity Program, Version 5.03 02/24/94 11:53 Page 3

Sunmary : TM 230 CLEANUP CRITERI A 00TD00R - WITH INTERNAL CONTRIBUTION

' File : CLEAW.7C

|

Dose Conversion Factor (and Related) Parameter Swanary (continued)

* * * *Current Parameter
Menu.' Parameter Value Default Name .|

* * *

146666a646666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666 |

1.000E-03 * 1.000E 03 * RTF( 3,1) '|D-34 * Th-230 , plant /soll concentration ratio, dimensionless . *

D 34 * Th-230 , beef /tivestock intake ratio, (pci/kg)/(pci/d) * 1.000E-04 * 1.000E-04 * RTF( 3,2)
'

D 34 a Th-230 , milk / Livestock intake ratio, (pcl/L)/(pC1/d) * 5.000E 06 * 5.000E-06 ' RTF( 3,3) I

I. . + .

D5 * Bioaccmulation f actors, f resh water, L/kg: * * *

D-5 ' Pb-210+0 , f ish * 3,000E+02 * 3.000E+02 * BlOFAC( 1,1)
D5 * Pb-210+D , crustacea and mot tusks * 1.000E+02 * 1.000E+02 * BIDFACC 1,2)
p.$ + . . .

D-5 * Ra 226+D , fish * 5.000E+01 * 5.000E+01 * B10FAC( 2,1)
D-5 * Ra 226+0 , crustacea and mottusks * 2.500E+02 * 2.500E+02 * B10FAC( 2,2)
05 . . . .

D5 * Th 230 fish * 1.000E+02'' 1.000E+02 * BIDFAC( 3,1),

05 ' Th 230 crustacea and moitusks * 5.000E+02 * 5.000E+02 * BIOFAC( 3,2),

6Esee06eeee6eseeessste6sstdbesseetecespE46eceeepeteueeussdeebebetE#0es essbesseuebstee# eses 0eesbecesbe6dee

I
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Site-specific Parameter Surmury

* * ther Used by RESRAD Parameter* * '

Genu * Parameter Input Default * (If different from user input) ' Nane* '

6664&ddis&6446666s466666446&&464dsdA4644464446a64644666sd66666666646666ds46&d66666a666464444dds&ds&666dd46466446666s466666666sde

2011 * Area of contaminated zone (m**2) * 1.000E+02 * 1.000E+04 * -~ * AREA

R011 * Thickness of contaminated zone (m) * 2.000E+00 * 2.000E+00 * ~~ ' THirKO
2011 * Length parattet to aquifer flow (m) * 1.000E+02 * 1.000E*02 * --- * LCZPAQ

2011 * Basic radiation dose limit (mrem /yr) * 1.000E+02 * 3.000E+01'* * BRLD~-

R011 * Time since placement of material (yr) * 0.000E+00 * 0.000E+00 * -~ * Tl
R011 * Times for cateutations (yr) * 1.000E+00 * 1.000E+00 * -~ * T( 2)
2011 * Times for calculations (yr) * 3.000E+00 * 3.000E+00 * -~ * T( 3)
Roll * Times for calculations (yr) * 1.000E+01 * 1.000E+01 * -- * T( 4)
Roll ' Times for calculations (yr) * 3.000E+01 * 3.000E+01 * --- * T( 5)
R011 * Times for calculations (yr) * 1.000E+02 * 1.000E+02 * -- ' T( 6)
R011 * Times for calculations (yr) * 3.000E+02 * 3.000E+02 * * T( 7)~<

R011 * Times for calculations (yr) * 1.000E+03 * 1.000E+03 * -- * T( 8)
R011 * Times for calculations (ye) * not used * 3.000E+03 * -- * TC 9)
R011 * Times for calculations (yr) * not used * 1.000E+04 * -~ * T(10)

. . . . .

R012 * Initial principal radionuclide (pCi/g): Th-230 * 1.000E+00 ' O.000E+00 * --- * S1( 3)
R012 * Concentration in groundwater (pci/L): Th-230 * not used * 0.000E+00 ' ~- * W1( 3) ,

. . . . .

R013 * Cover depth (m) * 0.000E+00 * 0.000E+00 * -~ * COVER 0

R013 * Density of cover materlat (g/cm**3) * not used * 1.500E+00 * -~ * DENSCV
'R013 * Cover depth ernsion rate (m/yr) ' not used * 1.000E-03 * -~ * VCV

R013 * Density of contaminated zone (g/cm**3) * 1.500E+00 * 1.500E+00 * -- * OENSCZ 1

R013 * Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03 * ~- * VCZ-

R013 * Contaminated zone total porosity * 4.000E 01 * 4.000E-01 * * TPCZ J
-"

R013 * Contaminated zone effective porosity * 2.000E-01 * 2.000E-01 * -- * EPC2
R013 * Contaminated zone hydraulic conductivity (m/yr) * 1.000E+01 * 1.000E+01 * --- * HCCZ

R013 * Contaminated zone b parameter * 5.300E+00 * 5.300E+00 * ~- * BC2

R013 * Humidity in air (g/m**3) * not used * 8.000E+00 * -~ * HUMID

R013 * Evapotranspiration coefficient * 5.000E-01 * 5.000E-01 * -~ * EVAPTR

R013 ' Precipitation (m/yr) * 1.000E+00 * 1.000E+00 * -~ * PRECIP
R013 * Irrigation (m/yr) * 2.000E 01 * 2.000E 01 * -~ * R1 4

R013 * Irrigation mode ' overhead * overhead -~ * ID1TCH- )*

R013 * Runof f coef ficient * 2.000E 01 * 2.000E-01 * "- ' RUNOFF

R013 * Watershed area for nearby stream or pond (m**2) * 1.000E+06 * 1.000E+06 * --- * WAREA j
R013 * Accuracy for water /soll computations * 1.000E 03 * 1.000E-03 * -~ * EPS |

R014 * Density of saturated zone (g/cm**3) * 1.500E+00 * 1.500E+00 * -~ * DENSAQ

R014 * Saturated zone total porosity * 4.000E 01 * 4.000E-01 * * iPS2-~

R014 * Saturated zone effective porosity * 2.000E 01 * 2.000E-01 * --- * EPSZ

2014 * Saturated zone hydraulic conductivity (m/yr) * 1.000E+02 * 1.000E+02 * -~ * HCSZ

R014 * Saturated zone hydraulic gradient * 2.000E-02 ' 2.000E-02 * -~ * HGWT

R014 * Saturated zone b parameter * 5.300E+00 * 5.300E+00 * -~ * BSZ
' 0014 * Water table drop rate (m/yr) * 1.000E-03 * 1.000E 03 * -~ * VWT

R014 * Welt pump intake depth (m below water table) * 1.000E+01 * 1.000E+01 * -~ ' OWlBWT

R014 * Model: Nondispersion (NO) oe Mass-Balance (Ms) * ND * ND -~ * MODEL'

R014 * Individual's use of groundwater (m**3/yr) * not used * 2.500E+02 * - * UW
. + . . .

ROIS * Number of unsaturated zone strata *1 *1 ~ * NS*
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Site specific Parameter Stmaary (continued)

* * * * *User Used by RESRAD Parameter

Menu * Parameter Input Default * (if different from user input) * Name* '

'646666664444446444466664464444466444444444464444644444446se64446444466444d&44444646444444446446&&444&s64444444444644444444a44446

R015 * Unset. zone 1, thickness (m) * 4.000E+00 * 4.000E+00 * * H(1)+-*

0015 * Unsat. zone 1, soil density (g/cm**3) * 1.500E+00 * 1.500E+00 ' -- ' DENSUZ(1)
R015 * Unsat. zone 1, total porosity * 4.000E-01 ' 4.000E 01 * --- * TPUZ(1)
R015 * Unsat. zone 1, effective porosity * 2.000E-01 * 2.000E-01 * * EPUZ(1)-"

'ROIS * Unsat. zone 1, soil specific b parameter * 5.300E+00 * 5.300E+00 * --- * BUZ(1)
0015 * Unset. zone 1, hydraulic conductivity (m/yr) * 1.000E+01 * 1.000E+01 ' -~ ' HCUZ(1)

. . . . .

R016 * Distribution coefficients for Th-230 * * * *

R016 * Contaminated zone (cm**3/g) * 6.000E+04 * 6.000E+04 * -' * DCNUCC( 3)
'A016 * Unsaturated zone 1 (cm**3/g) * 6.000E+04 * 6.000E+04 * "- * DCNUCU( 3,1)
2016 * Saturated zone (cm"3/g) * 6.000E+04 * 6.000E+04 * --- * DCNUCSC 3)
R016 * Leach rate (/yr) * 0.000E+00 ' O.000E+00 * 2.778E-06 * ALEACH( 3)
R016 * Solubility constant * 0.000E+00 * 0.000E +00 * not used * SOLUBK( 3)

. . . . .

R016 * Diavitniton coef ficients for daughter Pb 210 * * * '-

R016 * Contaminated zee (cm"3/g) ' 1.000E+02 * 1.000E+02 * '- * DCNUCC( 1)
R016 * Unsaturated zone 1 (cm"3/g) * 1.000E+02 * 1.000E+02 * * DCNUCU( 1,1);

-~

-R016 * Saturated zone (cm**3/g) * 1.000E+02 * 1.000E+02 ' * DCNUCS( 1)--

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1.663E 03 * ALEACH( 1)~
R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 1)

. . . . .

R016 * Distribution coefficients for daughter Ra 226 ' * * *

R016 * Contaminated zone (cm**3/g) * 7.000E+01 * 7.000E+01 * * DCNUCC( 2).---

R016 ' Unsaturated zone 1 (cm"3/g) * 7.000E+01 * 7.000E+01 * * DCNUCU( 2,1)"-

R016 '- Saturated zone (cm**3/g) * 7.000E+01 * 7.000E+01 * -- ' DCNUCS( 2)
.R016 * Leach rate (/yr) * 0.000E+00 ' O.000E+00 ' 2.374E-03 ' ALEACH( 2)
R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 2)

. . . . .

R017 * Inhalation rate (m"3/yr) * 8.400E+03 * 8.400E+03 * -- * INHALR
R017 ' Mass loading for inhalation (g/m"3) * 2.000E-04 * 2.000E-04 * --- ' MLINH
R017 * Dilution length for airborne dust. inhalation (m)* 3.000E+00 ' 3.000E+00 * -- * LM
R017 * Exposure duration * 3.000E+01 * 3.000E+01 * --- * ED
R017 * Shielding factor, inhalation * 1.000E+00 * 4.000E 01 * -' * SHF3
R017 * Shielding f actor, external gama * 1.000E+00 * 7.000E-01 * -- * SHF1

. ROIT ' Fraction of time spent indoors * 0.000E+00 * 5.000E-01 * -~ ' FIND
! 2017 * Fraction of time spent outdoors (on site) * 1.000E+00 * 2.500E-01 * * FOTD-~

'
R017 * Shape f actor, external gama * 1.000E+00 * 1.000E+00 ' --- * FS1

. . - _ . . _ _ _ _ _ _ _ .
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Site-Specific Paranwiter Sunrnary (continued)

* * * * 'User Used by RESRAD Parameter
Menu * Parameter Input Default * (If dif f erent f rom user input) * N ame

' *

abbbb6bb6bbbabbhabbabbbbbbbbhabhbhabbbfibbhbhbhbhbbbabhb6bbbhbbb66666bhibbbbb6bb6bbhb6bibh6hhhhhbbhbha666babhbhab6bababb6bbbhab6

2017 * Fractions of annular areas within AREA: * * * *

R017 * Duter annular radius (m) = *(1/0) * not used * 1.000E+00 * -- * FRACA( 1)
ROIT * Outer annular radius (m) = -(10/D) * not used * 1.000E+00 * *- * FRACA( 2)

R017 * Outer annular radius (m) = a(20/D) * not used * 1.000E+00 * -- * FRACA( 3)-
2017 * Outer annular radius (m) = .(50/0) * not used " 1.000E+00 * --- * FRACA( 4)
R017 * Outer annular radius (m) = (100/D) * not used * 1.000E+00 * --- * FRACA( 5)
0017 * Outer annular radius (m) = .(200/0) ' not used * 1.000E+00 * -- * FRACA( 6)
R017 * Outer annular radius (m) = (500/D) ' not used * 1.000E+00 ' * FRACA( 7)-+

R017 * Duter annular radius (m) = -(1000/0) * not used * 1.000E+00 * -- * FRACA( 8)
:D ROIT ' Outer annular radius (m) = (5000/0) * not used * 1.000E+00 * ' FRACA( 9)--

R017 * Duter annular radius (m) = a(1.E*04/0) ' not used * 1.000E+00 * -- * FRACA(10)

R017 * Duter annular radius (m) " =(1.E+05/D) * not used * 0.000E+00 * --- * FRACA(11)

R017 * Outer annular radius (m) = a(1.E+06/D) * not used * 0.000E+00 * -- * FRACA(12)
. , . . .

R018 ' Fruits, vegetables and grain consumption (k /yr) * 1.600E+02 * 1.600E+02 * - * DIEi(1)O

R018 * Leafy vegetable consumption (kg/yr) * 1.400E+01 * 1.400E+01 * - * DIET (2)
R018 * Milk consupptian (L/yr) * 9.200E+01 * 9.200E+01 * -- '' DIET (3)
R018 * Meat and poultry consumption (kg/yr) * 6.300E+01 * 6.300E+01 * --- * O!Ei(4)
R018 * Fish consugit lwi (kg/yr) * 5.400E+00 ' 5.400E+00 * --- * DIET (5)
R018 * Other seafood consumption (kg/yr) * 9.000E-01 * 9.000E-01 * * DIET (6)
R018 * Soll ingestion rate (g/yr) * 3.650E+01 * 3.650E+01 * -- * SOIL
R018 * Drinking water intake (L/yr) * 5.100E+02 ' 5.100E+02 * --- * DWI

R018 ' Contamination fraction of drinking water * 1.000E*00 * 1.000E+00 * --- * FDW

R018 * Contamination fraction of household water * 1.000E+00 * 1.000E+00 * -- ' FHHW

R018 * Contamination fraction of livestock water * 1.000f+00 * 1.000E+00 ' - * FLW

R018 * Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00 * * FIRW+-

R018 * Contamination fraction'of aquatic food * 5.000E 01 * 5.000E 01 * --- * FR9

R018 * Contamination f raction of plant food '-1 *-1 0.500E-01 ' FPLANT*

R018 * Contamination fraction of meat *-1 '-1 0.500E 02 * FMEAT*

R018 * Contamination fraction of milk *-1 *1 0.500E-02 ' FMILK*

4 . . . . .

R019 * Livestock f odder intake for meat (kg/ day) * 6.800E+01 * 6.800E+01 ' - * LFIS
R019 * livestock fodder intake for milk (kg/ day) * 5.500E+01 * 5.500E+01 * -- * LF16
R019 * Livestock water' intake f or neat (L/ day) * 5.000E+01 * 5.000E+01 * --- * LWIS
R019 * livestock water intake for milk (L/ day) * 1.600E+02 * 1.600E+02 * - * LWl6
R019 * Livestock soil intake (kg/ day) * 5.000E 01 * 5.000E-01 * * LSI-

R019 * Mass loading f or foliar deposition (1/m**3) * 1.000E-04 * 1.000E-04 ' --- * MLFD

R019 * Depth of soit mixing layer (m) * 1.500E-01 * 1.500E-01 * -- * DM

R019 ' Depth of roots (m) * 9.000E 01 * 9.000E-01 * --- * DROOT

R019 * Drinking water f raction from ground water * 1.000E+00 * 1.000E+00 * -- * FGWDW

R019 ' Household water f raction f rom ground water * 1.000E+00 * 1.000E+00 * --- * FGWHH

R019 ' Livestock water f raction f rom ground water * 1.000E+00 * 1.000E+00 ' * FGWLW---

R019 * Irrigation fraction from ground water * 1.000E+00 * 1.000E+00 * * FGWlR---

. . . . .

C14 * C 12 concentration in water (g/cm**3) * not used * 2,000E-05 '' -- * C12WTR

C14 * C 12 concentration in contaminated soil (g/g> * not used * 3.000E-02 * - * C12C2

C14 * Fraction of vegetation carbon from soil * not used * 2.000E-02 * --- * Csoll'
- C14 * Fraction of vegetation carbon from air * not used * 9.800E-01 * -- * CAIR

C16 * C-14 evasion layer thickness in soil (m) ' not used * 3.000E-01 * -- * DMC

C14 * C 14 evasion flux rate from soil (1/sec) * not used * 7.000E 07 * --- * Ev5N

,

y - +-- y e -, --- r , _ -17 -
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Sungnary TH 230 CLEANUP CRITERIA - OUIDODR - WITH INTERNAL CONTRIBui!ON

File 's CLEAN.7C

Site specific Parameter Supinary (continued)

*- * User Used by RESRAD Parameter* * *

Menu *- Parameter Input Default * (if different from user input) * Lee* *

bibbb6bbbbbbbbbbbbbb bb abbbb bbbbbbbhbbbbbbbbbbb bf bbbbbbbb6bbbbbbbbbbb6bbbbbbbbbbb6bbbbbbbbbbbbbbbbbbbbbbbbbbbbb6bbibbbbbbbbbbbbbb

C?4 * C-12 evasion flux rate from soil (1/sec) * not used 1.000E 10 * -~ * REVSN*

'Q4 * Fraction of grain in beef cattle feed * not used 8.000E-01 * --- * AVFG4 j
*

C14 * Fraction of grain in milk cow feed * not used 2.000E-01 * -~ * AVFE5
'

*

. .- . . .
|

R021 * Thickness of buitding foundation (m) * not used 1.500E-01 ** * FLOOR ;"-

C021 * Bulk density of building foundaticn (g/cm"3) * not used 2.400E+00 * "- * DENSFL |
*

R021 * Total porosity of the cover material * not used 4.000E 01 * --- * TPCV*

'R021 * Total porosity of the building foundation * not used 1.000E-01 ** * TPFL"-

R021 * Volumetric water content of the cover materia * not used 5.000E-02 * --- * PH20CV*
<

R021 * Voltsnetric water content of the foundation * not used 3.000E 02 *- --- * PH20FL-*

'

.R021 * Diffusion coefficient for radon gas (m/sec): * * * *

'kO21 * In cover material * not used 2.000E-06 * --- * DIFCV*

621 * in foundation materlat * not used 3.000E-07 * --- * DIFFL*

RM1 * in contaminated zone soil * 2.000E-06 * 2.000E-06 * --- * DIFC2
R02. * Radon vertical dimension of mixing (m) * 2.000E+00 * 2.000E+00 * * HMix--

a021 * Average annual wind speed (m/sec) * 2.000E+00 * 2.000E+00 * --- * WIND
'

LR021 * average building tir exchange rate (1/hr) * not used 5.000E-01'* -- * REXG*

R021 * Height of the building (room) (m) * not used 2.500E+00 * --- * HRM*

P.021 * Building interior area factor * not used 0.000E+00 * code computed (t ime dependent) * FAI*

002) * Building depth below ground surf ace (m) * not used 1.000E+00 * --- * DMFL*
,

'4321 * Emanating power of Rn-222 gas * 2.500E 01 * 2.500E-01 * --- * EMANA(1)
- R021 * Emanating power of Rn-220 gas * not used 1.500E-01 * -~ - * EMANA(2)*

#Ece60ecE6eseteeetece6ebbecce6ebeebeet#ees6eee#ebeheepsedbeeed666eeece#eebece6eb0dee6eecebeeeeseeeee#d6ecesseeess0su#ueb#se####E

Surmary of Pathway selections

Pathway User Selection*

bbbbbbbbbb6bbbshbbbbbbbbbbbbsb6bbbbbbbbbbbbbbbbbbbb

1 - external gamma active*

2 ~ inhalation (w/o radon)* active
3 - plant ingestion active*

.

4 - rocat ingestion active*

5 - milk ingestion active*

6 ~ aquatic foods active*

7 -- drinking water active*

8 " soll ingestion active*

9 -- rodon active*

see#ese#6eeeeeeeeeeceseeseeeeeueeeeeee6sefceedeetse

i

I

~

i

i

- ..+-- e. -~w._- + - - + . , . - . w ,e,
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iSummary TH-230 CLEANUP CRITERIA OUTDOOR * WITH INTERNAL CONTRIBUTION

File' 's CLEAN,7C

.

Contaminated Zone Dimensions initial Soll Concentrations, pCI/g
'abbabbbabbbbbbabbbbbabbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbabbb

Area: 100.00 square meters Th 230 1.000E+00

Thickness: ,?.00 meters

Cover Depth: 0.00 meters

<

Total Dose TDost(t), mrem /yr
Basic. Radiation Dose Limit = 100 mrem /yr

Total Mixture sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
abb6bbbbbbbbbabbbbbbabbabbbbababbabbbbbbabbbbbbabbbbbbbbbbbbbbbbbbbbbbbabb

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 3.437E-01 3.477E-01 3.557E-01 3.834E-01 4.613E 01 7.081E-01 1.201E+00 1.818E+00

M(t): 3.437E 03 3.477E-03 3.557E-03 3.834E-03 4.613E 03 7.081E-03 1.201E-02 1.818E-02

Maxfmumi TDOSE(t): 1.813E+00 mrem /yr at t = 1.000E+03 years

.

b

b

t

i

i

6

.

a
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7

Summary : TH 230 CLEANUP CRITERIA - DUTD00R - WITH INTERNAL CONTRIBUTION

File : CLEAN.7C

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p) [
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

Water independent Pathways (Irealation excludes redon)

Ground Inhalation Radon Plant Meat Milk Soll-
Radio- 44444bb4b6bbbbbb 6464bbbb6bababbb isb4bbbbshshbdhb d4bbbabbb4bb4ssa bbb4bshba4444464 464b6b6666664b46 d64bshbbbasadb46
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

.bbbbbbb bhihbhabb 666666 bbbbbbbbb 6bbbbb 6bbbbbbb6 bbbbbb bbbhbnbbb 6bbbbb bhibbbbbb bhbbhb bbbhibhba bbbshb bbb6babia ishbib
Th 230 1.112E-03 0.0032 3.360E 01 0.9776 0.000E+00 0.0000 4.636E 03 0.0135 9.508E 06 0.0000 6.780E 07 0.0000 1.935E 03 0.0056
en##tss e#eeedeee 66eeee eeeseeses Ecesce eee66cses beeece ebbeesees seeece ee##ee6sd e#eets eeeeeeeee eee#se 6E6ds##e6 66eed6
Total 1.112E-03 0.0032 3.360E-01 0.9776 0.000E+00 0.0000 4.636E 03 0.0135 9.508E-06 0.0000 6.780E-07 0.0000 1.935E-03 0.0056

Totat Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
i

As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Water F i r.h Radon Plant Meat Milk All Pathways *
Radio- hbbbbbbbbbbbbbbh ibbbbhbhbbbbbbbb bbbbbbbhbshbbbbb bbbbbbbabbbbbabb bbbbbbbbbbbssbnb bb66bbbbbbbbabbb 6babbbb6bbbbbbba
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr tract. mrem /yr fract. mrem /yr fract.

bbkhbbb bbbbbbbb6 6bbbbb 6666666bb 66b646 bbbbbbbb6 bbbbbb bbbbbbbbb Abbbbb bbbbbbbbb bbbhbb 66bbbbbbb bbb6bb bbbbbbbbb 6b6666
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.43 7E-01 1.0000
seese6d eseeeseee eee6es seet#se&c eeeeee eeeeeeeed eeeeee eeeedeeee eeesee eeeebeped esecee bebedsec6 #6eede #6eue#ess 66u666

-Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.437E-01 1.0000

* Sum of all water independent and dependent pathways.

'
,

|

|
!

l
'

|

|

|
i

|

a

.

3
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Summary : TH 230 CLEANUP CRITERIA DUT000R * With INTERNAL CONTRIBUTION

- File : CLEAN.7C

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes redon)

Gr otrd inhalation Radon Plant Meat Milk Soll
Radio- babbbbbbbbbbbbbb bbbbbabbababbbb6 bbbbbbbbbbabbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbe bhabbbbbbbbbbbbb 6666666666b66666
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract,

,

bbbbbbb bbbbbbabb bbbbbb bbbabbbbb b4b666 habbbbbbb bbbbbb bbbbbabbb bbbabb 666666b66 habbbi Abbbbbibb habbbi 6bbbbbbbb 66666b
Th 230 4.929E-03 0.0142 3.360E-01 0.9664 5.663E-08 0.0000 4.806E 03 0.0138 1.000E-05 0.0000'1.276E 06 0.0000 1.936E-03 0.0056
666464E se#eseeep kbeede neeeee#ee e6eces eeste# des essced eetece##e edes6e es#6 esses sees 6e etuesesee 666 dud dee##estd unde ##

Total 4.929E-03 0.0142 3.360E-01 0.9664 5.663E-08 0.0000 4.806E-03 0.0138 1.000E 05 0.0000 1.276E 06 0.0000 1.936E-03 0.0056

'

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuctides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *

Radio- bbbbhbbbbbbbbbbb bbbbabbbbbbbbbbb bbbbbbbbbbbbbbah bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb 6bbababbabbbbbbb
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

1

bbbbbbb bbbbbbbbb hkbbbb Abbbbabab bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbi bbbbbb abbbbbbbb bbbbbb
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.477E 01 1.0000
steceed te#eee6ee #eebee secesbeee cuesee eeecepeee seeees eeeeeseek eeeee6 efseeedee eeeees eeeee#ess e#eeed etude #Ee6 see6#E

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 3.477E-01 1.0000

* Sum of all water independent and dependent pathways.

.

i

|

._ _ ,_ _ , ._, __
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Summary : TM-230 CLEANUP CRITERIA - OUTDOOR - WITH INTERNAL CONTRIBUTION

File t CLEAN.7C

Total Dose Contributions TD0$E(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years j

i

Water Independent Pathways (IrAalation excludes radon)

Gro exj Irhalation Radon Plant Meat Milk Soll
Radio- 64d444444466644s 64b6664444646666 4644646bss464646 666s44&s6ss46s44 66644&&sd44&d444 is446s&66664sd64 6444666664444444
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

da44466 644444446 Asa444 444444446 ded&ss desb44646 6s4644 d464s&464 dis &ss 664444444 446666 664446664 666464 6446&&dda ad46&&
Th 230 1.253E 02 0.0352' 3.360E-01 0.9447 1.694E 07 0.0000 5.166E 03 0.0145 1.107E-05 0.0000 2.504E-06 0.0000 1.941E 03 0.0055
6essees sesetee6e eeeeee. 6#eeeeens t##see eeEee#eee eeesee 6eeeeeees eee6te e6eseeece 6eese# 6eeeese66 666eed essbbuted be66en
Total 1.253E-02 0.0352 3.360E-01 0.9447 1.694E-07 0.0000 5,166E 03 0.0145 1.107E 05 0.0000 2.504E-06 0.0000 1.941E-03 0.0055

1

'l
Total Dose Contributions IDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) j

As mrem /yr and Fraction of i7tal Dose At t = 3.000E+00 years I

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- 6bbb6bbbbbhb666h 6hbbbbbbhbbbbbha bhhishbbbhbibbis 6bbhbbbhfbbbhbbf 6bbfibbibbbbshbi 6fibibbibbshbbba ibbbbbbababhb6ba
Nucl ide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract.

6bhabbh 6hhbhabbb abbhbh bb6bbshhh 666b66 anbibhbbh bbbbbh abbbabhbh bbbbbi bbshbhdba Abbbbb ish6bbibb bbbbah 66666664h 66hhbb
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.557E + 01 1.0000
ebeuees 66peeeece eeeeee bse6ecebe psesee seeseeeee eeeeee esecedebe eeeece eeeEcesse ceceee tedeeseee ueetee seedsdee6 6E65d6
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.557E-01 1.0000

* Sun of all water independent and dependent pathways.

_ .-, , - . - . ,
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Sumary : TM 230 CLEAWUP CR!iERIA - OUTDOOR - WITH INTERNAL CONTRIBUfl0N

File : CLEAN.7C

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As inrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Cround Irhalation Radon Plant . Meat Milk Soil |

Omdlo- 4444644644644444 64s44444644&46sb 66644&bd&446 bess 46446b444464b444 6b4466446&&64666 66664b6be466&&&& 66666446&&466&&& i

Nuclide mrem /yr fract, mrerr/yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.
6bbbbab 6bbbbbbbb bbbbbb bbbbbbbba bbbbbb bbbbbbbbb bbbbbh bbbbbh6bb bbbhbb 66babbbbb b66b66- 6babbbbba 666666 6bbkhbbhb b66666 |
Th 230 3.880E-02 0.1012 3.360E-01 0.8763 5.589E-07 0.0000 6.621E-03 0.0173 1.547E-05 0.0000 7.099E-06 0.0000 1.966E 03 0.0051
66#ees6 bieebeeed eeeeed eeeeeeeee ebecee eeeeeee6e eeeee6 eeeeepeed 6eepee eedeceede b#eede beebeebee be6666 #666e666e 666666 ;

Total 3.880E-02 0.1012 3.360E 01 0.8763 5.589E 07 0.0000 6.621E-03 0.0173 1.547E-05 0.0000 7.099E+06 0.0000 1.966E 03 0.0051'

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and fraction of fatal Dose At t = 1.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Heat Milk All Pathways *
i

Radio- bbbbbbabbbbbbbbb bbbbbbbbbbbbbbb4 bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbi 66b66666b6b66666 |
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. |

.bbbbbbb bbbbabbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb 6bbbbb bbbabbbbb bbbbbb 666666b66 bbbbbb bbbbbbbbb 66bbbb 666bbbbb6 kbbbba |

Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.834E 01 1.0000
6e6#eue eeecceeee beceed 66eceeeee e6eeee eeeeeeeee eteec6 eeeedeced eeeeed e#eeeeee# edecce 6ecesedde 66eded e666e6666 666666 |

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.834E 01 1.0000 |
|
.

*SLn of all water independent and dependent pathways. ,

'j

1
1
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Residual Radioactivity Program, Version 5.03 02/24/94 11:57 Page 13
Summary : TM 230 CLEANUP CRilERIA - OUTD004 WITH INTERNAL CONTRIBUTION

File : CLEAN.7C

Total Dose contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes redon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio 66h6bb66bbhhhbbh 6bbbhbhb6h466bhb bbbkhibbhbbhbbhb ibbh6bhbbbhbhb66 abihibbb6666bbbb bhbhbhbibbh66bhb b666666666666h66
Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

46664s4 4444b46&s dass4s s444a6664 4Ah6ss a44444456 sss46s 444ss4466 s&ssia 646sd6s44 d6464s dassssssa 446s44 464464464 6444s4
Th 230 1.111E-01 0.2408 3.361E 01 0.7287 1.628E-06 0.0000 1.194E-02 0.0259 3.209E-05 0.0001 2.194E-05 0.0000 2.090E-03 0.0045
deeftee 6&eesikee beebes stebsssee eeeEed eeeeeeeeb eeseee 6eeseeses es66e# 666#6#ebe e66see bes#d#EEE 66Ee66 #Ed6666#d 6666ss
Total 1.111E 01 0.2408 3.361E-01 0.7287 1.628E 06 0.0000 1.194E 02 0.0259 3.209E 05 0.0001 2.194E-05 0.0000 2.090E-03 0.0045

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *

Radio + hbbkhhhhhbbhhhhh ihdhbbbhbbhabbis 6hhh6bibbbhb6hbh bbhhhhhhbb6bbhbb 6h6shbshbibhbbbb 6hbhhhhhhhabbhhh 66hhhhshbbh6hb66
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.
Abhbbbb bhhhhbb6h bhhhhi bbhbbhhhh 44bahb hhbbb66hh h6hhhb bbbbbbsbb h&bshb 66bhbbbba habhba ashshhhh6 666666 6666a6666 6bbh66
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.613E-01 1.0000
6ece6de bebeebuee seceee eeeeeeees ecce#6 sebsecese ee6eee eeepeeces beceee eee6eeece bee #ee esseuebes euebes 6#stuuded Ess#66

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.613E-01 1.0000

* Sun of all water independent and dependent pathways.
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Surumary : TH 230 CLEANUP CRITERIA - OUTD009 * WITH INTERNAL CONTRIBUTION-

File : CLEAN.7C

Total Dose Contributions TD05E(1,p,t) f or Individual Radionuclides (1) and Pathways (p)
As mrom/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soit
Radio- bbbb666bbbbbbbb4 bhihabbbbbbbbbb6 bbbhbibbbbbbbbbb 4666666666b6b666 bbibbbbbbb6bhbbb bbbbbbbabhbhibb6 6666bbabbbb6bhb6
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
bbbbbbb bbbbbbbhb bbbsb6 6bhbbhbb6 abbbhb biibhibbb bbbhbb babbhibb6 habibb bhh6bbbsb 6hhbbb bb6bbbbb6 666666 666666666 66b666 |
Th 230 3.342E-01 0.4720 3.367E-01 0.4755 4.888E 06 0.0000 3.424E-02 0.04B4 1.035E-04 0.0001 7.753E-05 0.0001 2.719E 03 0.0038
66eh6en 6eceeeee6 eedeee 6eeee cee eeeeed eeeeede6e edeeee eeeeeeee6 eeeeee se66e6ece ee6ece 6eeeeee&6 debeee '6666e66ed 666666 )
Total 3.342E-01 0.4720 3.367E -01 0.4755 4.888E 06 0.0000 3.424E-02 0.0484 1.035E-04 0.0001 7.753E-05 0.0001 2.719E-03 0.0038 )

I

!

fotal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) I

As mrem /yr and Fraction of Total Dosu At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant . Meat Milk All Pathways *
'

Radio- bbbbbbabb6bbbb66 bbbbbabbhshhbbbb ibbsb6bhb6bbbabb bbbbbbbbbsb6bibb 6b66666666666666 sabhb6Abbbbabbia a666666666666666
Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
bbbhbhb bhbbbbbhb 666664 bbhibbhbh ibshbs 66666666h hhhbbb ihbhabbis sabbsb bbbbbibbs 6hhbbh 6hbbbbbbh 6bbbsb 66b666666 abbbbb
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.081E-01 1.0000
66edee6 #c6ece666 eedece eeeeeeeee beeece eeseeeeee eeeece eeeeeeeee beeeee eeeeeeeee 6eeeee eeeee6ee6 eeeece e6ee66de6 66F666
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.081E 01 1.0000

* Sum of all water independent and dependent pathways.

.

.
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'sunt.ary * TH 230 CLEANUP CRif ERI A DUTDOOP Wlf H INTERNAL CONTRIBUTION 4

File CLEAN.7C

Total Dose Contributions YDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soll
Radio bbbbbbbbbbbhbabb bakhbbbbbbbbbbbb bbbb6bbbbabbbbbb bbbbbbbabbbabbb6 abbbbbbbibbbbbbb 66666b6b66666666 6666666b66666666
Nuclide mrenvyr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

b&bbbbb 666b666bb 666666 bbbbbbbba bbbbbi Abbishbbb bbbsb6 bbbbbbbbb bhabbb bhabbbbsb bhabbi bbbbbbbba bhabbb bhabbbabb bbbbab
Th 230 7.748E-01 0.6454 3.378E 01 0.2814 1.113E-05 0.0000 8.328E 02 0.0694 2.616E 04 0.0002 1.957E-04 0.0002 4.171E 03 0.0035
#debben e#666eces eesees beee#eeed 6eceee eseeeeeee seeeee seeeedese beeeeb eeeEse66e EebeeE esce6dp66 Esebed se##Es#se d6Ee66

Total 7.748E 01 0.6454 3.3 78E-01 0.2814 1.113E-05 0.0000 8.328E-02 0.0694 2.616E-04 0.0002 1.957E-04 0.0002 4.171E-03 0.0035.

Total Dose Contributf or TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *

Radio- bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbhbbishb bbbbbbbbbabbabbb 6bbbbbbhbbibbbb6 bbbbbbbbbabbbbba abbbbbbbbbabbbbb
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract.

'
bbbbbbb bbbbbbbbb bbbbbb bbbbbbabb habbbi bbbbabbbb bbbbbb bbbbbbbbb abbbbb bbbbbbbba bbbbbs bbbbbbbbb bbbbbs babbabbbi babbbb
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.201E+00 1.0000
ebeeeee eceeeeece eetees eeeeeeeee eeeee6 eeeeeeeee secese eeeeeeeee sebsce #6deseee# edeebe bueceesed 6ue#su 6#essetiu 6#66es
Total 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.201E+00 1.0000

* Sum of all water independent and dependent pathways.

|
!

, . . - - . . - -. , , , , - - - .-- , n-- n~



- .. . . . - - - - . - ~ ~.~ -- - ~ - ~ . - = - - . ~ . -- - ~- ~ . > -. .

Realdual Radioactivity Program, Version 5.03 02/24/94 11:53 Page 16

Sumnery : 1H 230 CLEANUP CRITERIA OuTD00R - WITH INf(RNAL CONTRIBUfl0N

' file : CLEAN.7C

total Dose Contributions 100SE(1,p.t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

'

'

Water lndependent Pathways (Inhalation excludes radon)

Ground Irhalat ion Redon Plant Meat Milk Soll
Radio- bhabbbbbabbbbbbb bbbbibbbbbbbabbb bbbbbbbbbbbbbbbb bebbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb 6666666666666666*

Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
bbbbbbb bbbbbabib 66bbbb bbbbbbabb 6bbbbb bbbbbbbbb bbbbbb bbbbbbbb6 bbbbbb bbbabbbba b66666 66b666666 bbbbab b66666666 666666

-Th 230 1.270E+00 0.6989 3.372E-01 0.1855 1.502E-05 0.0000 1.388E 01 0.0764 4.407E 04 0.0002 3.292E 04 0.0002 5.809E 03 0.0032
6eeeeee eeeeeeece eeeeds eeeeeeeed tece6e eeeeeeece eee6ee eeeeeEsss e6eede eeeeeeeed seeece eeeeeesss seee6s esse #d666 #dee66
Total 1.270E+00 0.6989 3.372E 01 0.1855 1.502E-05 0.0000 1.388E 01 0.0764 4.407E 04 0.0002 3.292E-04 0.0002 5.809E 03 0.0032

Total Dose contributions TOOSE(i,p, t) for individual Radionuclides (i) and Pathways (p)
As mrem /yr and Friction of Total Dose At t = 1.000E+03 years

Vater Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- bbbbb6bbbbbabbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbabb bb6bbbbbbbbbbbab bbbbbbbbbbbbbbbb 6bbbbbbbbbbbbbbb 6666b6666b66666b
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. '

bbbbbb6 bbbbbbbbb bbbbbb bbbbbbbab bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbibbb 66b6666b6 bbbbbb bbbbbbbbb bbbbbb ibbbbbbba 66666h
Th 230 6.406E-02 0.0352 1.158E-04 0.0001 0.000E+00 0.0000 4.944E 04 0.0003 5.754E-06 0.0000 6.538E 06 0.0000 1.818E+00 1.0000
eetEeen eeseepee6 eeeece eeeeeetee #eeseo eeeeeeece eeeece Eeeeeesce eeeeeb eceeeeeee eeeEee ebeeseeus seeeee neiece66u #6#666
Total 6.406E 02 0.0352 1.158E-04 0.0001 0.000E+00 0.0000 4.944E-04 0.0003 5.754E 06 0.0000 6,538E-06 0.0000 1.818E+00 1.0000

+ Sum of all water independent and dependent pathways.

.. ,.-. . .- . . . . . . . , - . ,-- . . . - - . - ---
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Strinary : TH 230 CLEANUP CRITERIA - OUTDOOR - W|TH INTERNAL CONTRIBUTION

File' 3 CLEAN.7C

Dose / Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(J,t) (mrem /yr)/(pcl/g)
C) (j) Fraction t= 0.000E+00.1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

6666b66 bbbabbb bbbbhbhab 6b6666b66 bbbbbbbb6 bbbbbbbbb bbbbbbhbb bbbbbbbba abbbbbabb 46666b666 bbbbbbbbb

ih 230 -Th 230 1.000E+00 3.437E 01 3.437E-01 3.437E 01 3.437E-01 3.436E-01 3.433E-01 3.425E 01 3.397E-01
Th-230 Ra 226 1.000E+00 0.000E+00 3.990E 03 1.194E 02 3.940E 02 1.149E-01 3.482E 01 8.086E-01 1.339E+00

. Th 230 Pb-210 1.000E+00 0.000E+00 4.260E 06 3.745E 05 3.839E 04 2.784E 03 1.664E 02 4.951E 02 1.391E 01
-Th 230 ooSR(j) 3.437E 01 3.477E 01 3.557E 01 3.834E 01 4.613E-01 7.081E-01 1.201E100 1.818E+00
sedeced heeedEd deesee6de deeeeetse e6eeseeee seseeeeed Ecesb6eee se6esseed ssuee6ssh et666#6es e#6edsde6
Branch Fraction la the cumulative factor for the j'th principal radionuclide daughtert CUMBRF(j) = BRF(1)*BRF(2)* ...'BRF(J).
The DSR includes contributions from associated (half-life g 0.5 yr) daughters.

Single Rad!onuclide soil Guidelines G(1,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem /yr

Nuclide
(I) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

bbbbabb habbbbbbb bbbbababb bbbbhbbbb bbbbbbabb bbbbbbbbb bbbabbbbb bbbabbbbb bhabbbbba
Th 230 2.910E+02 2.876E+02 2.812E+02 2.608E+02 2.168E+02 1.412E+02 8.329E+01 5.502E+01

teenbue tecebeece eeeeeeeee eceeecese eeeeeeees eeseseese ebseebene beeebesse beeeebeee

a ng R t c So l e
at tmin = time of minimin singte radionuclide soil guideline

and at tmax = time of maximin total dose = 1.000E+03 yea.s

!
Nuclide Initial tmin DSR(i,tmin) G(l,tmin) DSR(i,tmax) G(1,tmax) j

(I) PCl/g (years) .(pci/g) (pci/g) |
bbbbabb 666b66666 bbbbabbbbbbababb bbbbbbbbb bbbbabbb6 bbbbbbbbb Abbbbabbb

'

Th 230 1.000E+00 1.000E+03 1.818C+00 5.502E+01 1.818E+00 5.502E+01 !
6eec66e ceeeeesee eeesetesee#6seb6 upb#eeses ee6eeees# beeeeeece esecee6ed

,
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Rssidual Radioactivity Program, Version 5.03 02/25/94 09:23 Page 1
-Summary : TM 250 CLEANUP CRITERIA = OUTD004 WIND WITH INTERNAL CONTRIBUTION

' File : CLEAN.BD !

|
Table of Contents ;
66666666666666666

|
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Residual Radioactivity Program, Version 5.03 02/25/94'09:23 Page 2 :
Summary : TH 230 CLEANUP CRITERIA - OUTDOOR * WIND - WITH INTERNAL CONTRIBUTION

: Flie . t CLEAN.80 '

Dose Conversion Factor (and Related) Parameter Stenary

* * * *Current. Parameter
Menu ' Parameter Value Default ** * Name

bhabb b bb b bab b b b a b bb bb b b bb a b b b b abb b b bbb b abbbbb a b bbbb b abb ab b b bb b bbbb bb b b b b bbb a b bbb bbb a b bb a b b b b bb abb a b b bb b b a b

-A1 * Ground external gama, volume DCF's, (mrem /yr)/(pC1/cm**3): * * *

'A 1 '' Pb 210+D , soil density = 1.0 g/cm**3 * 4.870E 03 * 4.870E-03 * DCF1( 1.1).

A1 * Pb-210+D , soi t density = 1.8 g/cm"3 * 2.310E-03 ? 2.310E 03 * DCF1( 1,2)
A1 * * * *

1A1 * Ra-226+D , soit density 1.0 g/cm**3 ' 1.550E+01 * 1.550E+01 * I,CF1C 2,1)
| A 1. * Ra 226+D , soll density = 1.8 g/cm**3 * 8.560E+00 * 8.560E+00 * DCF1( 2,2)
.g.g . . . .

A1 * Th-230 , soll densi ty = 1.0 g/cm"3 * 2.110E-03 * 2.110E 03 * DCF1C 3,1)
A1 * Th-230 , soi t density = 1.8 g/cm"3 * 1.030E 03 * 1.030E-03 * DCF1( 3,2)

... . . .

A-3 ' Depth factors, ground external gamma, dimensionless: * * *
+

A-3 * Pb-210+D ,'soi t density = 1.0 g/cm"3, thickness = .15 m * 8.800E+01 '.8.800E 01 * FD( 1,1,1)
A3 * Pb-210+D , soll densi ty = 1.0 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 1,2,1)
A3 * Pb 210+D , soll density = 1.0 g/cm**3, thickness = 1.0 m '.1.000E+00 * 1.000E+00 * FD( 1,3,1)
A-3 * Pb-210+D , soll density = 1.8 g/cm**3, thickness = .15 m * 9.700E-01 * 9.700E-01 * FD( 1,1,2)
A3 * Pb-210+0 , soll density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 1,2,2)
A3 * Pb-210+D , soil density = 1.8 g/cm**3, thickness a 1.0 m * 1.000E+00 ' 1.000E+00 * FD( 1,3,2)_

A-3 ' * * *

A3 ' Ra-2264D , soit density = 1.0 g/cm**3, thickness = .15 m ' 6.300E-01 * 6.300E-01 ' FD( 2,1,1)
A-3 * Ra 226+D , soll density = 1.0 g/cm"3, thickness = 0.5 m * 9.200E-01 * 9.200E-01 ' FD( 2,2,1)
A-3 .Ra 226+D , soll density a 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 ' FD( 2,3,1)*

A3 ' Ra 226+0 , soil density = 1.8 g/cm"3, thickness = .15 m * 8.500E 01 * 8.500E-01 * FD( 2,1,2)
A3 " Ra-226+D , soit density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 2,2,2)
A3 Ra 226+D , soll density = 1.8 g/cm"3, thickness = 1.0 m ' 1.000E+00 ' 1.000E+00.* FD( 2,3,2)*

A-3' ' ' ' *

A3 * 1h 230 , soit density = 1.0 g/cm"3, thickness = .15 m * 9.300E-01 * 9.300E 01 * FD( 3,1,1) 1

A*3 Th 230 , soit density = 1.0 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 3,2,1) d
*

'A3 Th 230 , soll density = 1.0 g/cm"3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 3,3,1)
*

A3 Th-230 , soit density = 1.8 g/cm"3, thickness * .15 m * 1.000E+00 * 1.000E+00 * FD( 3,1,2)
*

*A-3 Th-230 , soit density = 1.8 g/cm"3, thickness = 0.5 m * 1.000E+00 * 1.000E+00 * FD( 3,2,2)
.A3 Th 230 , soit density = 1.8 g/cm**3, thickness = 1.0 m * 1.000E+00 * 1.000E+00 * FD( 3,3,2) l

*

. . . .

B1 * Dose conversion f actors for inhalation, mrem /pci: * * *

B-1 * Pb-210+D * 2.100E 02 ' 2.100E-02 * DCF2('1)
.81 * Ra-226+D * 7.900E-03 ' 7.900E-03 * DCF2( 2)
B1 * Th-230 * 7.000E-02 * 3.200E-01 * DCF2( 3) -

. . . .

01 * Dose conversion f actors f or 'ngestion, mrem /pCI: * * *-

< D 1. ' Pb 210+D' * 6.700E 03 * 6.700E 03 * DCF3( 1) J.

D1 * Ra-226+D * 1.100E-03 * 1.100E 03 * DCF3( 2)
D1 ' Th 230 * 5.300E-04 * 5.300E-04 * DCF3( 3)

. . . .

D 34 * Food transfer factors ' ' '

- D-34.' Pb-210+D , plant /soit concentration ratio, dimensionless. * 1.000E-02 * 1.000E-02 * RTF( 1,1)
D 34 * Pb-210+D , beef / Livestock intake ratio, (pci/kg)/(pCl/d) * 8.000E-04 * 8.000E 04 * RTF( 1,2)
D*34 * Pb 210+0 , milk / livestock * intake ratio, (pCi/L)/(pCl/d) * 3.000E-04 * 3.000E-04 * RTF( 1,3)
D 34 * ' * *

D 34 * Ra 226+D , plant /soll concentration ratio, Aensionless * 4.000E-02 ' 4.000E 02 * RTF( 2,1)
D 34 * Ra-226+D , beef / livestock-intake ratlo, (pci/kg)/(pci/d) * 1.000E 03 * 1.000E-03 * RTF( 2,2)
D 34 * Ra-226+D , milk / livestock intake ratici (pCl/L)/(pCi/d) * 1.000E 03 * 1.000E-03 * RTF( 2,3)

'D-34 * * * *

|

_ _ _ . _ _ _ _ _ . _ _ _ _ _ _ .
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i Summary 3 fM*230 CLEANUP CRiiERIA - OUTDOOR - WINO WITH INTERNAL CONTRIBUT10N

File. -t CLEAN.BD

Dose Conversion Factor (and Related) Parameter Sunmary (continued)

* * Current ' * Parameter.
Menu * Parameter * Value ' Default Name*

A666666k6bb66666666666b66666666bbbabbbbbbbbbbbbbbbbbbbbbabbbabbbbbbibbbbbbbbbbbbabbbbbbbabbbbbbbbbbbbbbabb
'D-34 * Th 230 , plant /soll concentration ro:lo, dimensionless * 1.000E-03 * 1.000E 03 * RTF( 3,1)
0-34 ' th 230 , beef /tivestock intake ratio, (pci/kg)/(pcl/d) * 1.000E 04 ' 1.000E 04 * RTF( 3,2)
0 34 * Th 230 , milk /tivestock intake ratio, (pCl/L)/(pci/d) * 5.000E 06 * 5.000E-06 * RTF( 3,3)

. . . .

D-5: ' Bioaccumulation f actors, f resh water, L/kg: * * *
.

- 0-5. '.Pb-210+D , fish * 3.000E+02 * 3.000E+02 * B10FAC( 1,1)
D-5 * Pb-210+D , crustacea and mottusks * 1.000E+02 * 1.000E+02 * BIOFAC( 1,2)-
10 5 * * * *

D5 * Ra-226+D , fish * 5.000E+01 * 5.000E+01 * B10FAC( 2,1)
D 5 ' ' Ra 226+D , crustacea and mottusks * 2.500E+02 ' 2.500E+02 * B10FAC( 2,2)

- D5 * * * *
,

D*5 * Th 230 fish ' 1.000E+02 * 1.000E+02 * B10rAC( 3,1),

' D-5_ * Th-230 crustacea and mollusks * 5.000E+02 * 5.000E+02 * BIOFAC( 3,2),

6EppsOse6666666es#de6#6se66stbeceeeede#desseeedu6ebedesedesebe66epeQ6ebspiteeEeObeeseE#eeEEO#s&de6#EdEcede
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Sunmary : TH-230 CLEANUP CRITERIA OUTDOOR WIND WITH INTERNAL CONTRIBUTION

file : CLEAN.80

Site Specific Parameter Sunmary

' * * * 'User Used by RESRAD Parameter
Menu ' Parameter Input Default ' (if different from user input) * Nane

* *

6 b b a b6 b b bbb b bb b b a b bb bb b b b b bb b bb b b bb b b b b babb b b b b b b b b b b b b b 6 b b bb b b b b b b b6b b b babb b bb beb b b b b b b b b b b b bb bb b b b b b abb bbb a bb b b 6 bb a bb b b b b b b bb a

0011 * Area <> contaminated zone (m**2) * 1.000E+02 ' 1.000E404 * --- * AREA

2011 * Thickness of contaminated zone (m) * 2.000E+00 * 2.000E+00 *
'

* THICK 0-~

R011 * Length parallet to aquifer flow (m) * 1.000E+02 * 1.000E+02 * -~ * LCZPAQ
R011 * Basic radiation dose limit (mrem /yr) * 1.000E+02 * 3.000E+01 * -~ * BRLD
R011 * Time since ptocement of materlat (yr) * 0.000E+00 * 0.000E+00 * ' 11-~

0011 ' Times for calculations (yr) * 1.000E+00 * 1.000E+00 * ' T( 2)-~

2011 * Times for calculations (yr) * 3.000E+00 * 3.000E+00 * -- * T( 3)
R011 * Times for calculations (yr) * 1.000E+01 * 1.000E+01 * * T( 4)-

R011 * Times for calculations (yr) * 3.000E+01 * 3.000E+01 * * f( 5)--

R011 * Times for calculations (yr) * 1.000E+02 * 1.000E+02 * - * T( 6)
R011 * Times for calculations (yr) * 3.000E402 * 3.000E+02 * --- * T( 7)
R011 ' Times for calculations (yr) * 1.000E+03 * 1.000E+03 * --- * T( 8)
R011 * Times for calculations (yr) * not used * 3.000E+03 * -~ ' T( 9)
R011 * Times for calculations (yr) * not used * 1.000E+04 * --- * T(10)

. . . . .

R012 * Initial principal radionuclide (pCi/g): Th 230 * 1.000E+00 * 0.090E+00 ' -- * S1( 3)
2012 * Concentration in groundwater (pCl/L): Th 230 * not used * 0.000E+00 ' ~- * W1( 3)

. . . . .

R013 * Cover depth (m) * 0.000E+00 ' O.000E+00 * -~ ' COVER 0
R013 * Denalty of cover material (g/cm**3) * not used * 1.500E+00 * -- * DENSCV
R013 * Cover depth erosion rate (m/yr) * not used * 1.000E-03 * -~ * VCV
R013 * Density of contaminated zone (g/cm**3) ' 1.500E+00 * 1.500E+00 * * DENSC2-

R013 * Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E 03 * -~ * VCZ |

R013 * Contaminated zone total porosity * 4.000E 01 * 4.000E 01 * --- * TPCZ
R013 * Contaminated zone effective porosity * 2.000E 01 * 2.000E 01 * " * EPCZ ;

R013 * Contaminated zone hydraulic conductivity (m/yr) * 1.000E+01 * 1.000E+01 * * HCCZ !
--

R013 * Contaminated zone b parameter * 5.300E+00 * 5.300E+00 * -~ * BCZ |
R013 * Humidity in air (g/m**3) ' not used * 8.000E+00 ' -- ' HUMID

)
R013 * Evapotranspiration coef ficient * 5.000E 01 * 5.000E 01 * -- ' EVAPTR
R013 * Precipitation (m/yr) * 1.000E+00 * 1.000E+00 * -- ''PRECIP

' R013 ' Irrigation (m/yr) * 2.000E 01 * 2.000E 01 * -~ *Rt
R013 * Irrigation mode * overhead * overhead * * IDITCH-

R013 * Runoff coefficient * 2.000E 01 * 2.000E 01 * * RUNOFF'---

R013 * Watershed area for nearby stream or pond (m**2) * 1.000E+06 ' 1.000E+06 * -- * WAREA

R013 * Accuracy for water /soit computations * 1.000E-03 * 1.000E 03 ' --- * EPS |
. . . . .

R014 * Density of saturated zone (g/cm**3) * 1.500E*00 * 1.500E+00 * * DENSAQ~

R014 * Saturated tone total porosity * 4.000E 01 * 4.000E+01 * - * TPSZ
' R014 * Saturated zone offective porosity * 2.000E 01 * 2.000E-01 ' -- * EPSZ
A014 * Saturated rone hyriraulie eonductivity (m/yr) * 1.000E+02 * 1.000E+02 * * HCSZ l

..
~-

R014 * Saturated zone hydraulic gradient * 2.000E 02 * 2.000E-02 * * HGWT 'i--

R014 * Saturated zone b parameter * 5.300E+00 * 5.300E+00 * * BSZ--

2014 * Water' table drop rate (m/yr) ' 1.000E-03 + 1.000E-03 * --- * VVT
R014 * Well punp intake depth (m below water table) * 1.000E+01 * 1.000E+01 ' * DWlBWT-

R014 * Model Nondispersion (ND) or Mass Balance (MB) * ND * NO --- ' MODEL*

R014 * Individual's use of groundwater (m**3/yr) ' not used * 2.500E+02 * ~ * UV
. . . . .

R015 * Nurber of unsaturated zone strata *1 *1 * * NS-

1

_-__._____ _ _ _ _ _ _ _ _ _ _ - _ _ . _ _ . _ _ _ . _
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$umary 1 TH-230 CLEANUP CRjiERI A OUTDOOR - WIND + WITH INTERNAL CONTRIBUTION

file : CLEAN.80

Site specific Parameter Sunmary (continued)
4

* * User -** Used by RESRAD Parameter*

Menu * Parameter Input Default * (if different from user input) * Name* *

4444444446464644444444466664464444644444644666444s4 A 664464444444aa444446444 & a4466a64s64644 s 46aa44 &a46664 a44 A444446644 Ada44a sA444

R015 * Unsat. zone 1, thickness (m) * 4.000E+00 * 4.000E+00 * * H(1)+-

' R015 * Unsat. zone 1, soit density (g/cm**3) * 1.500E+00 * 1.500E+00 * * DENSUZ(1)"-

R015 * Unsat zone 1, total porosity * 4.000E-01 * 4.000E-01 * * TPUZ(1)---

ROIS * Unsat. zone 1, effective porosity * 2.000E-01 * 2.000E-01 * * EPU2(1)--

* BU2(1)3015 * Unsat. zone 1, soit-specific b parameter * 5.300E+00 * 5.300E+00 * *

2015 * Unsat. zone 1, hydraulic conductivity (m/yr) * 1.000E+01 * 1.000E+01 * --- * HCUZ(1)
. . . . .

3016 * Distribution coefficients for Th-230 * * * *

0016 * Contaminated zone (cm**3/g) * 6.000E+04 * 6.000E+04 * * DCNUCC( 3)"+

R016 * Unnaturated zone 1 (cm"3/g) - * 6.000E+04 * 6.000E+04 * ~- * DCNUCU( 3,1) |
R016 * Saturated zorm (cm"3/g) * 6.000E+04 * 6.000E+04 * * DCNUCS( 3)---

R016 * -Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.778E-06 * ALEACH( 3)
R016 * Sotubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 3)

+ . . . .

R016 * Distribution coefficients for daughter Ptr210 ' * * *

R016 * Contaminated zone (cm"3/g) * 1.000E*02 * 1.000E+02 * -- * DCNUCC( 1)

R016 * Unsaturated zone 1 (cm"3/g) * 1.000E+02 * 1,000E+02 * -- * DCNUCU( 1.1)
* DCNUCS( 1)-2016 * Saturated zone (cm"3/g) * 1.0000+02 * 1.000E+02 * -~

R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1.663E 03 * ALEACH( 1)
R016 * Solubility constant * 0.000E*00 * 0.000E+00 * not used * SOLUBK( 1)

. . . . +-

* * * *R016 * Distribution coefficients for daughter Ra 226

R016 * Contaminated zone (cm"3/g) * 7.000E+01 * 7.000E+01 * -~ * DCNUCC( 2)
R016 * Unsaturated zone 1 (cm**3/g) * 7.000E+01 * 7.000E+01 * -- * DCNUCU( 2,1)

R016 * Saturated 2one (cm"3/g) * 7.0000+01 * 7.000E+01 * -- * DCNUCS( 2)

-R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.374E 03 * ALEACH( 2)
R016 * Solubility constant * 0.000E+00 * 0,000E+00 * not used * SOLUBK( 2).

q. . . . +

* INHALR
'

R017 * Inhalation rate (m"3/yr) * 8.400E+03 * 8.400E+03 * '-

R017 * Mass loading f or inhalation (g/m"3) - * 2.000E 04 * 2.000E-04 * * MLINH--

R017 * Dilution length for airborne dust, inhalation (m)* 3.000E+00 * 3.000E+00 * -- * LM
R017 * Exposure duration * 3.000E+01 * 3.000E+01 * * ED---

R017 * Shielding factor, inhalation * 1.000E+00 * 4,000E-01 * * SHF3-"

R017 * Shielding f actor, external ganm * 1.000E+00 * 7.000E 01 * * SHF1"*

R017 * Fraction of time spent Indoora * 0.000E+00 * 5.000E 01 * * FIND'"-

R017 * Fraction of time spent outdoors (on site) * 1.000E+00 * 2.500E-01 *- * FotD-~
,

R017 * Shape factor, external g m na * 1.000E+00 * 1.000E+00 * * FS1~ -

|

1
I
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Swmary : 1H 230 CLEANUP CRITERfA OUTDOOR - WIND - WITH INTERNAL CONTRIBUTION

Fite : CLEAN.BD

site specific Parameter Lunmary (continued)

* * * * *User Used by RESRAD Parameter.
Menu * Parameter Input Default * (!f different from user input) * Name

* *

bbbbb6bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb6bbbbbbbbbbb6bbabbbbbbbb6bbbbbbbbbbbbbbbbbbbbbbbbbbbbabbb6bbbbbbbbbbbbbk

n017 * Fractions of annular areas within AREA: * * * *

0017 * Outer annular radius (m) = =(1/0) * not used * 1.000E+00 * --- * FRACA( 1)
R017 * Outer annular radius (m) = a(10/0) * not used * 1.000E+00 * --- * FRACA( 2)
R017 * Outer annular radius (m) = .(20/0) * not used * 1.000E+00 * * FRACA( 3)*--

. R017 * Outer annular radius (m) = a(50/D) ' not used ' 1.000E+00 * * FRACA( 4)-'

R017 * Outer annular radius (m) = =(100/D) * not used * 1.000E+00 ' ~~ * FRACA( 5)
R017 * Outer annular radius (m) = (200/D) * not used * 1.000E+00 * --- * FRACA( 6)

- R017 * Outer annular radius (m) = =(500/0) ' not used * 1.000E+00 * ' FRACA( 7)"- -

R017 * Outer annular radius (m) = *(1000/D) * not used * 1.000E+00 * " ' FRACA( 8)
R017 * Outer annular radius (m) = .(5000/D) * not used * 1.000E+00 * - * FRACA( 9)
R017 ' Outer annutar radius (m) = =(1.E+04/D) ' not used * 1.000E+00 * * FRACA(10)-

R017 ' Outer annular radius (m) = a(1.E+05/D) * not used * 0.000E+00 * - * FRACA(11)
R017 * Outer annular radius (m) = a(1.E+06/0) * not used * 0.000E+00 * - ' FRACA(12)

. . . . .

R018 * Fruits, vegetables and grain consumption (kg/yr) * 1.600E.02 * 1.600E+02 * -- ' DIET (1)
R018 * Leafy vegetabte conswption (kg/yr) * 1.400E+01 * 1.400E+01 * -- * DIET (2)
R018 * Milk conswption (L/yr) * 9.200E+01 * 9.200E+01 ' "- * DIET (3)
n018 * Meat and poultry consunption (kg/yr) * 6.300E+01 * 6.300E+01 * -- ' DIET (4)
R018 * Fish conswption (kg/yr) * 5.400E+00 * 5.400E+00 * - * DIET (5)
R018 * Other seafood consumption (kg/yr) * 9.000E-01 * 9.000E+01 * -- * DIET (6)
R018 * Soll ingestion rate (g/yr) * 3.650E401 * 3.650E+01 * - * SOIL
R018 * Drinking water intake (L/yr) * 5.100E+02 * 5.100E+02 ' ' DWI-

R018 ' Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 * --- * FDW

R018 * Contamination fraction of household water * 1.000E+00 ' 1.000E+00 * -- * FHHW

R018 * Contamination fraction of livestock water * 1.000E+00 * 1.000E+00 * " * FLW
R018 * Contamination fraction of irrigation water ' 1.000E+00 * 1.000E+00 * --- * FIRW
R018 * Contamination fraction of aquatic food * 5,000E-01 * 5,000E-01 * ' FR9"-

R018 * Contamination fraction of plant food *-1 *-1 0.500E-01 * FPLANT*

R018 * Contamination fraction of meat *1 *-1 * 0.500E-02 ' FMEAT

R018 * Contamination fraction of milk *-1 *-1 * 0.500E 02 * FMILK
. . . . .

R019 * Livestock fodder intake for meat (kg/ day) ' 6.800E+01 * 6.800E+01 * ' LF15--

R019 * Livestock fodder intake for milk (kg/ day) * 5.500E+01 * 5.500E+01 * * LF16--

R019 * Livestock water intake for meat (L/ day) ' 5.000E+01 * 5.000E+01 * -- * LWl5
R019 * Livestock water intake for milk (L/ day) * 1.600E402 * 1.600E+02 * ' LW16~

RQ19 * Livestock soll intake (kg/ day) * 5.000E 01 * 5.000E-01 * -- * ts!
R019 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E 04 * * MLFD"

R019 * Depth of soit mixing layer (m) * 1.500E-01 * 1.500E-01 * -" * DM

R019 * Depth of roots (m) * 9.000E 01 ' 9.000E 01 ' --- * DROOT

R019 ' Drink.Ing water fraction from ground water * 1.000E+00 * 1.000E+00 * -~ ' FGWDW

R019 ' Household water fraction from ground water * 1.000E+00 * 1.000E+00 * "- * FGWHH

RO19 ' Livestock water f raction from ground water ' 1.000E+00 * 1.000E+00 * * FGWLW-*-

R019 * trrigation fraction from ground water ' 1,000E+00 * 1.000E+00 * -- * FGWIR
. . . . .

C14 * C-12 concentration in water (g/cm**3) ' rot used * 2.000E 05 * * C12WTR~

C14 * C-12 concentration in contaminated soil (g/9) * not used * 3.000E 02 * * C12C2-

C14 * Fraction of vegetation carbon from soit * not used * 2.000E-02 * - * Cso!L
C14- * Fraction of vegetation carbon from air * not used * 9.800E 01 * * CAIR+

C14 * C 14 evasion layer thickness in soll (m) * not used * 3.000E 01 * -- * DMC

C14 * C-14 evasion flux rate from soll (1/sec) * not used * 7.000E-07 * * EVSN--

4
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Stemary 1 TH+230 CLEANUP CRITERI A - OUT000R - WIND WITH INTERNAL CONTRIBUTl0N '

File : CLEAN.80 ;

1

Site specific Parameter Sunmary (continued) )
* * User * * Used by RESRAD Parameter'

Menu ' Parameter Input Default * (If different from user input) ' Name* '

444&a4646ae44&4446444&d&&444444466444444444444666s&&44s446446446&46666444444444444&4466444444444444644446da6444464dd444444444444

C14 * C-12 evasion flux rate from soll (1/sec) ' not used * 1.000E-10 ' * REVSN-"

C14 * Fraction of grain in beef cattle feed * not used * 8.000E-01-* * AVFG4 i
--

l
C14 ' Fraction of grain in milk cow feed * not used * 2.000E 01 * * AVFG5-

,

. . . . .

R021 * Thickness of buildini, foundation (m) ' not used * 1.500E-01 * '- ' FLOOR
'

R021 * Bulk density of building foundation (g/cm**3) * not used * 2.400E+00 ' -- * DENSFL i

2021 * Total porosity of the cover material * not used .* 4.000E 01 * * TPCV--

R021 * Total porosity of the building foundation * not used * 1.000E-01 * ' TPFL"-

R021.' Volumetric water content of the cover material * not used * 5.000E 02 * --- * PH20CV
;

R021 ' Volunetric water content of the foundation * not used * 3.000E 02 * -" * PH20FL
'

,R021 * Diffusion coefficient for radon gas (m/sec): " * * *.

R021 * in cover material * not used * 2.000E-06 * * DIFCV-'

R021 * In foundation material * not used * 3.000E-07 * --- * DIFFL.
R021 * in contaminated zone soll * 2.000E 06 * 2.000E-06 * "- * DIFCZ-
R021 * Radon vertical dimension of mixing (m) ' 2.000E+00 * 2.000E+00 * * HMIX"-

R021 * Average annual wind speed (m/sec) ' 2.000E 02 * 2.000E+00 * * WIND"-

R021 * Average building air exchange rate (1/hr) ' not used * 5.000E 01 * -" * REXG

R021 ' Height of the building (room) (m) * not used * 2.500E+00 ' -" " HRM

R021 ' Building interior area factor * not used ' O.000E+00 * code conputed (time dependent) * FAI
R021 * Building depth below ground surface (m) ' not used * 1.000E+00 ' ' ' DMFL"-

R021 * Emanatir*g power of Rn 222 gas ' 2.500E 01 * 2.500E 01 * "- ' EMANA(1)-
R021 * Emanating power of Rn 220 gas * not used * 1.500E 01 * ' EMANA(2)"-

ee#6eOeseeseeeeb6seece6bbeeeeeeeebeteeebe ssEcbee6stutecueeeeec6e(se0ececeb66ee60Eh666seE#beeebesEeeeese#eeseebiEUE6eEEhEE66ss##
!

Surinary of Pa day Selections

*Pathway User Selection
;

abbhihhhhibhabhbbbhhhhhhhhhhh6bbbbkhhhhbhbbbbbhhs6h !

1 external ganna active*

2 - inhalation (w/o radon)* active
3 plant ingestion active*

4 ~ meat ingestion active*

5 - milk ingestion active*

6 " aquatic foods active'*

7 - drinking water active*

. 8 - soll ingestion active'

9 - radon active'

beeeeee66deeeeedeebeetsdeeeeseucceeeess6eeseceeeese

- , . - - - - _ _ - . . _ _ _ _ . _ _
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Stansry : TH-230 CLEANUP CRllERIA = OUTDOOR - VIND - WITH INTERNAL CONTRIBUTION -

'Fite 1 CLEAN.80

contaminated Zone Dimensions inittet soll Concentrations, pcl/g
deed 6446&a4444446A&&a4&aA444 444a4444&a44Ada4644414444444446a&4

Area: 100.00 square meters Th-230 1.000E+00

Thickness: 2.00 neters
Cover Depth: 0.00 meters

Total Dose TOOSE(t), mrem /yr
Basic Radiation Dose Limit = 100 mrem /yr

Total Minture Sun M(t) * Fraction of Basic Dose Limit Received at Time (t)
hbbbbabakaa6666666666bbibbhbbbbbbh6bhbbbbhbb6babbbbsihh6bb6babbbkhbabbbabb

t (years): 0.000E+00 1.000E+00 3.000E+00 1,000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

TOOSE(t): 9.815E-02 1.027E 01 1.116E 01 1.429E 01 2.303E 01 5.063E 01 1.055E+00 1.708E+00
-M(t): 9.815E 04 1.027E-03 1.116E 03 1.429E 03 2.303E 03 5.063E-03 1.055E-02 1.708E-02

Maximum 1003E(t): 1.708E+00 mrem /yr at t 1.000E+03 years '

_

.

|

!

' I
:

1
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$emmary : TH 230 CLEANUP CRiiERIA * OUTDOOR - WIND - WITH INTERNAL CONTRIBUTION

File ' : CLEAN.B0

Total Dose Contributions TDCSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

|
|

Water independent Pathways (Inhalation excludes radon)
'

Ground Inhalation Radon Plant Meat Milk Soll
Radio- bbbbbbbbbbbbbbbb bbbbbbbbbabbbbbb bbbbbbbbbb6bbbbb habbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbabbbbbbb
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract,o

bbbbbbb habbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbabb bbbbbb bbbbbabbb bbbbbb bbbbbbbbb bbbbbb i

Th*230 1.112E 03 0.0113 9.046E-02 0.9216 0.000E+00 0.0000 4.636E 03 0.0472 9.508E-06 0.0001 6.780E 07 0.0000 1.935E 03 0.0197
66besse #ebeeeebs eeee#e deceeeees eeeeee eebecebee eeeses eebeeeese febend pece66 bed 6seces des ##s6ss #b6sse sus 6###ee Edi6#6

Total 1.112E-03 0.0113 9.046E 02 0.9216 0.000E+00 0.0000 4.636E-03 0.0472 9.508E 06 0.0001 6.780E-07 0.0000 1.935E-03 0.0197

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Water fish Radon Plant Meat Milk All Pathways *

Radio- bbbbbbbbbbbbbbbb bhabbbbbbbbbbbbb bbbbbbbbbbbbbbab bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.
bbbbbab bbbbbbbbb bbbbbb bbbbbbbbs abbbbb bhbbbbbbb bbbbbb bbbbbbbbs bbbbbb bbbbbbbbb ibbbbb bbbbabbbb bbbbbs abbbbbbbb bbbabb
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.815E-02 1.0000
eeestee eeeeeeece eeette eeeeeeeed essees seeseeece eeeees teeeeeece seeete s#eeseces espede eedseee66 #66e## 666dee#de uts#ss '

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.815E-02 1.0000 i

* Sun of all water independent and dependent pathways.

I

,
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Summary : TH 230 CLEANUP CRITERIA - OUTDDOR - WIND - WITH INTERNAL CONTRIBUTION

File : CLEAN 80

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
AS mrem /yr and Fraction of Total Dose At t = 1.000E+00 years

7

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soll
Radio- bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbabb bbbbbbbbbbhbbbbb ibbbbbbbbbabbbbb 6bbbbbbbbbbbbbbb bbbbbbbbbbabbbbb
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract,
bbbbbbb bbbbbbbbb bbbbbb bbbbbb6bb bbbbbb bbbbbbbbb bbbbbb bbbishabb bbbbbb bbbbbbbb6 6bbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb
Th-730 4.929E-03 0.0480 9.047E-02 0.8813 5.039E 04 0.0049 4.806E-03 0.0468 1.000E 05 0.0001 1.276E 06 0.0000 1.936E-03 0.0189

'

6eeeess eeeseeece 6etete e6eceeebe bessee eeeseeeee eeeeee eeeeeeeee #6eeed 6dess6e66 esetee suses# bee eeu6eE usE#dus#e s#66#6 i

tota' 4.929E 03 0.0480 9.047E 02 0.8813 5.039F-04 0.0049 4.806E-03 0.0468 1.000E-05 0.0001 1.276E 06 0.0000 1.936E-03 0.0189 |

Total Dose Contributions TDosE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
* As mrem /yr and Fraction of Total Dose At t = 1.000E+00 years

Water Oependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbkhbbbbbbbab
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mren/yr fract.

bbbbbbb bbbbbbbbb bbbbba bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbb6 bbbbbb bbbbbbbab bbbbbb bbbbbbbbb bbbbbb
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.027E-01 1.0000-
#seesde #6sdecess eeeece eeeeeses6 eee#ee eebeeetee eeesee eeestebee 6eeete besetesce eseeee eeeeeeet6 ee##EE 6eussseEs sedsss
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.027E-01 1.0000 -

* Sum of all water independent and dependent pathways.

; .

|

T

t

i

t
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tummary : TM 230 CLEANUP CRITERIA - 001000R * WIND - WITH INTERNAL CONTRIBUTION

file : CLEAN 80
.

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
. As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

Water 1rdependent Pathways (Inhalation excludes radon)

Gr otrd Inhalation Radon Plant Meat Milk Soil
aadio- a&a46&a44444Aa64 6464444444444444 6444666664464666 6646664A64&44466 44446ss444466444 64464465a4666666 66666446d6&a4446.
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract.

ababbha abbbbbbbh 6666h6 ab6446hbh 66hhhh 666hbbbbh 6bbbhb 6b6666644 bbhibh 6bbbabhb6 bbbbb6 bhhh666bb 666666 6b4666666 666666
Th 230 1.253E 02 0.1123 9.047E-02 0.8105 1.507E 03 0.0135 5.166E 03 0.0463 1.107E-05 0.0001 2.504E 06 0.0000 1.941E-03 0.0174
66eeees see6eeeed eesece eeeeeeece eeesce eeeeeesee eeeeee 6ee#ecuee e66 pee esebedese #6se66 bieceeded ehesed #66666ess e666#6'

Total 1.253E 02 0.1123 9.047E 02 0.8105 1.507E-03 0.0135 5.166E-03 0.0463 1.107E-05 0.0001 2.504E 06 0.0000 1.941E 03 0.0174

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrrm/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water fish Radon Plant Meat Milk All Pathways *
Radio- 644444444s464444 6466644444446644 4444446666644444 4a46466664446444 4664446446444644 e64s4644s466&&66 664&a64&d644'446
huclide mr em/yr f rac t. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
lb4h6bb 6hh66hbhb abhbbh 6h6hbbkha hbh6bh 6hbbhbbhb bhbibb 6hbbhb6ha bh6hhh bahahabbh 66666b 6bbbhb6bb bbhb66 66bhb6bbs ibabbk
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 1.116E 01 1.0000

#seebee essebs#6# 6eeess eeseeees# eeeees (6seeeees eeece6 esseecese eeeess seeeeeece seeece desecesee ebeeEs be6ee6Esd #66#s6
Totet 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.116E 01 1.0000

- * Sum of all water independent ard dependent pathways.

i
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Stevnary i TM-230 CLEANUP CRifERIA OUTDOOR - WIND Wif H INTERNAL CONTRIBUTION

File i CLEAN.8D

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t .1.000E+01 years j

Water independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbabbbbk bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbkb
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract.
bbbbbbb bbbbbbbbb bbbbbb bbhbbbabb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbabbbb bbbbbb bbbbbbbbb 666666 66666666b 6babbb
Th 230 3.880E 02 0.?715 9.051E-02 0.6334 4.972E-03 0.0348 6.621E-03 0.0463 1.547E-05 0.0001 7.099E 06 0.0000 1.966E-03 0.0138
tute#d6 sseestees eedece eeeeeeece eeeeee epeeeeeee eeseed eeeeeeeee e6dess dedenteee bas 6es #66e666ee se6Eud #ee6Es6ee de6Ee#-

{
Total 3.880E-02 0.2715 9.051E-02 0.6334 4.972E-03 0.0348 6.621E*03 0.0463 1.547E-05 0.0001 7.099E-06 0.0000 1.966E-03 0.0138 '

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000C+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *

Radio- bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbhbbbb bbbbbbbbbbbbibbb bbbbibbbbb6bbbbb bbbbbbbbbbbbbbbb .ibbbbbbbbbbabbbi
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. . mrem /yr fract.

bbbbbbb bbbbbbbbb bbbbbb bbbbabbbb bbbbbb bbbbbbbbb 6b6666 bbbbbbbbb 666666 bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb 6bibab
Th 230 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.429E 01 1.0000
b6benee eeeeeeece eee#ed eeesebeee scesee esese6#e6 eeseee eeeeeeeeb eededd eeebeeves eesetb eeee6eees eeseca edspsu6sn 6ebsts
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E-+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 1.429E 01 1.0000

*$un of all water indersendent and dependent pathways.

!
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Sunnary : TH 230 CLEANUP CRITERIA - DUt000R - WIND - WITH INTERNAL CONTRIBUTION

File : CLEAN.80

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+01 years

i

Water Independent Pathways (Inhalation excludes redon)

:

Ground Inhalation Radon Plant Meat Milk Soit
Radio- bbbbbbbbbbbbbbbb bbbbbbbabbbbbbbb bbbbbbbbbbbbbbb6 bbbbbbbabbbbbbsb bbbbbbbbbabbbbbb bbbbbhbbbbbbbbbb bbbbbbbbbbbbabbb
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.

bbbbb66 bbbbbbbbb bbb6bb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbbb bbbbbb 666bbbbbb bbbbbb bbbbhbbbb bbbbbb bbbbbbbbb bbbbbb

Th 230 1.111E-01 0.4823 5.067E 02 0.3937 1.449E 02 0.0629 1.194E-02 0.0518 3.209E-05 0.0001 2.194E-05 0.0001 2.090E-03 0.0091
#64 tbs # eeeeeesee eeeeee de6Eeeedd beeeee etceee#En eeesee eedece6ee eEcebs eeeeeebe# eessed ecbtseced seE666 6e#Ed6e66 #6666d
Total 1.111E 01 0.4823 9.067E-02 0.3937 1.449E-02 0.0629 1.194E-02 0.0518 3.209E-05 0.0001 2.194E-05 0.0001 2.090E 03 0.0091

.

Total Dose contributions T00SE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- 6&babbbbbbbbbbbb bbbhbbbbbbbbbbbb bbbbbabbbbbbbbbb bbbbbbbbbbbabbbb bbbbbbbbbbbbabbb bbbbbbbbbbbbbbbb bbbbbbbbbkabbbbb
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr_ fract. ,

bbbbbbs Abbbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbb6bbbb bbbbbb bbbbbbbbb hab6bb 666666b66 bbbbbb bbbbbbbbb bbbbbb ibbbbbbbb bbbbbb |

Th 230 .0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000F+00 0.0000 0.000E+00 0.0000 2.303E-01 1.0000
6eefe&s bestee6ee ecebee ceeeseees seeee6 receeeses eeepee eeee6teee cepeed eeeeeeeee eEeeee eese6eebe eeeEee e#e666ee# ee6Eee
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.303E 01 1.0000

* Sum of o|| water independent and dependent pathways.

_ . - , - _ _ _ . _ . . _ _ - . _. _ _ . . . _ . - . , - - . . - _ . _ - - . - - -.
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Sunpary :- TH 230 Ct.EANUP CRITERI A - OUTDOOR - WIND a WITH INTERNAL, CONTRIBUTION
,

File CLEAN.BD

I
Total Dose Contributions T00SE(i.p.t) for Individual Radionuclides (I) and Pathways (p)

As mrem /yr and Fraction of Total Dose At t = 1.000E+02 year s

Water independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio ~ 6bhhhbbh6bbhhhhh hhhhhhhhhhhbibbb abbbhbbhhhhhhhhh hhbbbkhhbbbbbhhh bhhbbbbbbbhhhhhh 6hhhhhhhhbbbhbbh bbhhbhbbhbb6hhhh '

Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.
.h6hhhhh bhhhhhhbb bbbbbh 664hb666h bhhhhh bbbbhhhbh bbbkhb bbhhhhhhh 6hhhbb hhhhbbb6h hhhhhh bbhhhhhbb hhhhhb 6hbbbhbbh 66bbhb <

Th-230 3.342E-01 0.6601 9.145E 02 0.1806 4.349E 02 0.0859 3.424E 02 0.0676 1.035E-04 0.0002 7.753E-05 0.0002 2.719E 03 0.0054
-6deedee s6eeeeeee ebeeee eeeeeeese eeeeee eeeesee6s seeece eeeeeeeee eeeeed eeeeeeeen eeseee eeeeeeeee 66eeee ebecueeee eeeess
Total 3.342E-01 0.6601 9.145E 02 0.1806 4.349E 02 0.0859 3.424E-02 0.0676 1.035E-04 0.0002 7.753E-05 0.0002 2.719E-03 0.0054

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Heat Milk All Pathways *
Radio- hhhhhhhhhbbhbbbh hbbkhhhhhhhhhhhh bbbbbbbhbbbbbbbh hhbbhhbhbbhbhhhh hhhhhhhhhhbbbhbb bhhhhhbbhhhhhhhb bbhbbbhhhhhhhhhh*

Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. prem/yr fract. mrem /yr fract, mrem /yr fract, miem/yr fract.

6bbbhbb hhhhhabbh 6shhhh hhbbbhbhb hhhbbh bhhhhhhhh bhbbbh 6bbhhhhhh bhhhhh hhhhhhhhh hhhhhh 6hhhhhhhh bhhbbh s\bhhhh66 hhbbbh
th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000u 4.063E 01 1.0000
666646s esetkeece eccece eeeeeeeee eeeeee eeseceece eeeeee beeeeeeee eeeees eeeeeeces cessbd Eceeees#s eeeeee eeede6ee# sussed '

lotal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.063E 01 1.0000 |

* Sun of all water independent and dependent pathways.

|

|
|

|

|
|
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,

tuimary t TH 230 CLEANUP CRiiERIA DUTDOOR - WIND - WITH ]NTERNAL CONTRIBUTION
,

file : CLEAN.80

Total Dose Contributions TDOSE(i,p,t) for individual Radionuclides (i) and Pathways (p)"

As mrem /yr and Fraction of lotal Dose At t = 3.000E+02 years

Water Independent Pathways (inhalation excludes radon)
l
i

Ground Inhalation Radon Plant ' Heat Milk Soil
Radio- 6666664b466&b444 644666666664444b 4ss6bba64bs4ssde 4666bd6664b66446 66666664&6466666 66444h664s&&4444 66446644466&& dad. ,

huclide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract.

66bbbb6 66hbbhhhh Abbbbh bhbbb6bbh 6b6646 h6hbhabb6 bbhbhb bbh46bhbh bhbbhb bbbhhbhib bbbbbi bbhbhbbbb bbb6bb hhhhbb6bb iababb
Th 230 7.748E 01 0.7345 9.314E-02 0.0883 9.902E 02 0.0939 8.3'" 02 0.0790 2.616E 04 0.0002 1.957E 04 0.0002 4.171E-03 0.0040
bedeeee seeeeseee eccese eeeseeece #eeces eeeeeeeee eeseee e ied eeeeee ee6ceeded eceece seeeee6ee eeeeds hdeceeeds 6666sd
Total 7. 748E- 01 0. 7345 9.314E-02 0.0883 9.902E 02 0.0939 8.328E-02 0.0790 2.616E-04 0.0002 1.957E 04 0.0002 4.171E-03 0.0040

Total Dose Contributions IDOSE(f.p,t) for individual Radionuclides (1) and Pathways (p) *

As mrem /yr and Fraction of total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water fish Radon Plant Meat Milk All Pathways *
Radio- bhhbbbhbbbhbb6h6 bbhhhhbbha6 bah 6h shabbhbbhbbh6hhb bbbh6bbbhbbbbbb6 ihbbhb4hbhbbbabh bbhbbhbbbbbbbhbb abbabbb666bbb6bb
Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

'

ebbhabh bbkhabbbh kbhhab khhhah4hh 6bhash 64hhhbbbb h6 hahs shabbbbha abbibb bb6bhbshb bbsbhb 6habbhbbh abshid hhhh66bbh 6bhbab
Th-230 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.055E+00 1.0000 '

EEe& bee eseeeeece eeeeee eeeeeeece eeeece eeeeecece cecece cec 6eeeed eteeee 66eeeeces eeeeee beecedees Ecece6 6eeseeees ee#ste
Total 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.055E+00 1.0000

*Stsn of all water indeperident and dependent pathways.

!
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Suninary : TH 230 CLEANUP CRITERIA OUTDOOR - WIND WITH INTERNAL CONTRIBUTION

File + Ct. FAN.80

Total Dose Contribution $ TDOSE(i,p,t) for Irdividual Radionuclides (1) and Pathways (p) |

As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years |

Water Independent Pathways (Inhalation excludes radon)

i

Ground Inhalation Radon Plant Meat Milk Soil |

Radio- bbhbbhabbhhhb6bb e6hbbhbbhbbhbbib bbbbi6hbhbabhbb6 sbbbhhhh6shbbibb shbbbbhbbbh6bhbb bhhb666hbshbbibh bhbbbbabbbbbbbbb
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrom/yr fract.

66664be abe644bs4 446446 Assh44464 66466s h46664464 e6hhh6 ss4464 hse 66bses 666666464 disbad 6466b66$6 644466 d4bandaba 666446
Th 230 1.270E+00 0.7435 9.455E-02 0.0553 1.336E-01 0.0782 1.388E-01 0.0812 4.407E-04 0.0003 3.292E 04 0.0002 5.809E*03 0.0034 1

6 ecee 64 eeeee#eee estece eeeeeeeee e6#6ed eeeseseee eee#ee eseecsee# eeeces e6ssebee6 e#edes eeeeeeste eteses #sueds6#s #Eds##
Total 1.270E*00 0.7435 9.455E-02 0.0553 1.336E-01 0.0782 1.388E 01 0.0812 4.407E 04 0.0003 3.292E-04 0.0002 5.809E 03 0.0034-

Total Dose Contributions T00SE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

|

Water Dependent Pathways I

|

Water Fish Radon Plant Meat Milk All Pathways *

Radfo- hhbbbhhhhhhhhhb6 bh46bbshhhhhbbbh 66hhhhhbbbhhhhbf hbhbhbbbs6bb6bbh bbhbbbhbbhhhhhhh bb6hbbh6hbibhhhh 66666hb66666h666
Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract mrem /yr fract. mrem /yr fract,
hhb6bhb hhhhhabbb bbbb66 bhb6b6hbb habbbh sbbhbbhbb hhhbbs 6bhbbhbha abb6bb bbhbbhabh bhbbbb bbh6666hh hhabhb bbbbhibbb ibbbha
Th 230 6.406E-02 0.0375 1.158E-04 0.0001 0.000E+00 0.0000 4.944E-04 0.0003 5.754E-06 0.0000 6.538E-06 0.0000 1.708E+00 1.0000
66#eees eeeeeeees eeeses eeeeeeece see#ee eteeeeece e##eee seeeseese necess eseeeeeee cuecce eebiecees e6eece ebe##6End Eeue#s
Total 6.406E-02 0.0375 1.158E-04 0.0001 0.000E+00 0.0000 4.944E 04 0.0003 5.754E-06 0.0000 6.538E-06 0.0000 1.708E+00 1.0000

*Stan of all water f rviependent and dependent pathways.

_- _. __ _ . ., _ - _ ,
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Summary : TH 230 CLEANUP CdlTERIA OUTDOOR - WIND - WITH INTERNAL CONTRIBUTION,

.F'le - CL E AN. BD

Ocse/ Source Ratios Staped Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

-Parent Product Branch DSR(j,t) (mr em/ yr)/(pCi/g)
(1) . (J) Fraction ts 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

- 6414466 4644646 6664446s4 646446664 464464aas 4s4446466 666464646 46444666s 644664444 644&6466a i& dss &dsd
.

Th 230 Th-230 1.000E+00 9.815E 02 9.815E-02 9.815E 02 9.814E 02 9.812E 02 9.804E-02 9.781E-02 9.700E-02
Th-230 Ra-226 1.000E+00 0.000E+00 4.494E-03 1.344E-02 4.437E'02 1.294E*01 3.916E-01 9.076E-01 1.472E+00

-Th-230 'Pb-210 1.000E+00 0.000E+00 4.260E-06 3.745E-05 3.839E-04 2.784E-03 1.664E-02 4.951E-02 1.391E-01 ' '

Th-230 00SR(j) 9.815E-02 1.027E-01 1.116E-01 1.429E-01 2.303E-01 5.063E-01 1.055E+00 1.708E+00
'

. 6hE6#6# hendeeE sess6ssed teeeseee6 eeeeeeses eesb6eces sebseusbs Eeedse6e# # bess 666s see6Eebbs seseee66e
' JBranch Fraction is the cumulative factor for the j'th principal radionuclide daughter: CUMBRF(j) = BRF(? = 5(2)* ... BRF()).

The D$R includes contributions f rom associated (half-life g 0.5 yr) daughters.

P

Single Radionuclide Soil Guidelines C(1,t) in pCi/g
Basic Radiation Dose Limit = 100 mrem /yr

Raclide

(i) - to 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.'000E+02 1.000E+03
'As44664 644444466 6464s4444 6664666s4 64666666s 4s4466664 466666666 Asd664666 646666s46
Th 230 1.019E+03 9.742E+02 8.958E+02 6.99BE+02- 4.342E+02 1.975E+02 9.480E+01 5.853E+01
#ee6ete eethuesne bseeeeeee betebeece 6eceeeeed ebedeceen e6eese66# 6u6s6e#66 e6Ess6bes

,

summed Dose / Source Ratios DSR(1,t) in (mrem /yr)/(pci/g)
and Single Radiontelide Soit Guidelines C(1,t) in pCi/g

at tmin = time of minimum single radionuclide soit guideline
and at tmax = time of maxintan total dose = 1.000E+03 years

1

Nuclide Initial tmin 0$R(i,tmin) C(i,tmin) DSR(1,tman) G(i,tmax)
{{} F41/g (years) (pCi/g) (pCi/g) 'j

bhbbhhh Abbhbb4ha babhhshhabbhbhba 6bbbbhabh bhhabhbbh bib 6hbbb6 bbhh6habh
th-230 1.000E+00 1.000E+03 1.708E+03 5.853E+01 1.708E+00 5.853E+01
#Eeeeee feeeseses eeteseceee#eeece be#ececue eseteneed ecceseecs teEeE6ees

, ,

)

v w
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Summary 4 TH 230 CLEANUP CRITERIA - DUTD00R --WITH IN'ERNAL CONTRIBUTION

File : CLEAN.7D
.I

4
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T i me = 1.000E +02 . . . . . . 14.. ...... .. ......... .. .

Time = 3.000E+02 .. . ... ...... ....... ........ ... 15

ilme = 1.000E+03 .......... . 16 -i......... ............

Dose / Source Rat ios Storm <f Over All Pathways .... . .. .. . 17.

Single Radionuclide soit Guidelines .... 17.. .. ........ .
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Stanmary : TM 230 CLEANUP (ilTERIA - OUTDOOR - WITH INTERNAL, CONTRIBUTION 4

- file - .: CLEAN.7D

Dose Conversion Factor (and Related) Parameter Sw mary

''- * * * 'Current Parameter
.' Menu * Parameter Value Default Name* * *"

J d464444644&a66664&d444666444sdes444444446666666646444446444446sA6666s46444466666666666dd444464da644 dead &&& -

A1 * Ground external gamma, volume DCF's, (mrem /yr)/(pci/cm**3): * * *

A-1 '' Pb 210+0 , soi t density = 1.0 g/cm**3 4.870E-03 * 4.870E-03 * DCF1( 1,1)*

A 1 * Pb-210+D , soit density = 1.8 g/cm**3 2.310E 03 * 2.310E-03 * DCF1C 1,2)*

A1* * * *

A1 Ra-226+D , soit density = 1.0 g/cm**3 1.550E+01 ' 1.550E+01 * DCF1( 2,1)* *

A 1'
'

Ra 226+D , soit density = 1.8 g/cm"3 8.560E+00 * 8.560E+00 * DCF1( 2,2)* *

A1 * * * *

A1 Th 230 , soit density = 1.0 g/cm**3 2.110E-03 * 2.110E-03 * DCF1( 3,1)* *
,

A 1' * Th 230 , soit density = 1.8 g/cm**3 1.030E 03 * 1.030E-03 * DCF1( 3,2)*

. . . . ,

A-3 * Depth factors,' ground external gamma, dimensionless: ' * *

A3 Pb-210+0 , soll density a 1.0 g/cm"3, thickness = .15 m 8.800E-01 * 8.800E-01 * FD( 1,1,1)* *

iA3 Pb 210+D , soit density = 1.0 g/cm*+3, thickness = 0.5 m 1.000E+00 * 1.000E+00 * FD( 1,2,1)* '

A 3' * Pb-210+0 , soi t density = 1.0 g/cm**3,; thickness = 1.0 m 1.000E+00 * 1.000E+00 * FD( 1,3,1)*
.

.

Pb-210+D , soll density = 1.8 g/cm**3,! thickness = .15 m 9.'/00E-01 * 9.700E 01 * FD( 1,1,2)A3 * *

A-3 ' Pb 210+D , soll density = 1.8 g/cm"3, thickness = 0.5 m 1.000E+00 ' 1.000E+00 ' FD( 1,2,2)*
,

A3 Pb-210+D , soi t density a 1.8 g/cm**3, thickness = 1.0 m 1.000E+00 * 1.000E+00 * FD( 1,3,2)* '

A-3 * * * *

A-3 * Ra 226+D , soll density = 1.0 g/cm**3, thickness = .15 m 6.300E 01 * 6.300E-01 * FD( 2,1,1)*

A3 Ra 226+0 , soll density 3 1.0 g/cm**3, thickness = O M m 9.200E-01 * 9.200E-01 * FD( 2,2,1)* *

A3 Ra 226+D , soit density = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 * 1.000E+00 * FD( 2,3,1)* *

- A 3 * Ra-226+D , soit density = 1.8 g/cm"3, thickness = .15 m 8 500E 01 * 8.500E 01 * FD( 2,1,2)*

A3 Ra 226+D , soll density = 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 * 1.000E+00 * FD( 2,2,2)* *
_ y

A 3 ~ * Ra-226+D , soit densi ty =' 1.8 p .n"3, thickness = 1.0 m 1.000E+00 * 1.000E+00 * FD( 2,3,2)'

'A3 * * * *

A-3 Th 2.30 , soit density = 1.0 g/cm"3, thickness = .15 m 9.300E 01 * 9.300E 01 * FD( 3,1,1)* *

A-3 Th 230 , soit density = 1.0 g/cm**3, thickness = 0.5 1,000E+00 ' 1.000E+00 * FD( 3,2,1)* *
.

A3 * Th 230 , soit density = 1.0 g/cm"3, thickness = 1.0 m *- 1.000E+00 * 1.000E+00 * FD( 3,3,1)
A3 Th-230 , soll density = 1.8 g/cm**3, thickness = .15 m 1.000E+00 * 1.000E+00 ' FD('3,1,2)* *

A 3' ' 1h-230 , soit density a 1.8 g/cm**3, thickness = 0.5 m 1.000E+00 * 1.000E+00.* FD( 3,2,2)*

A3 th 230 soll density = 1.8 g/cm**3, thickress = 1.0 m 1.000E+00 * 1.000E+00 * F0( 3,3,2)* *
,

. . . .

B1 Dose conversion f actors for inhalation, em/pCI:* * * *

Bi * Pb 210+D 2.100E 02 * 2.100E 02 * DCF2C 1)*

81 Ra 226+D 7.900E 03 * 7.900E-03 * DCF2( 2)* *

B-1 Th 230' * 7.000E-f ,.200E-01 * DCF2( 3)
. . .

D 1: Dose conversion factors for ingestion, mrem /pci:* * * *

D1 * Pb-210+D 6.700E-03 * 6.700E 03 ' DCF3( 1)*

D1 Re 226+D 1.100E-03 * 1.100E-03 * DCF3( 2)* *

D1 Th-230 '* 5.300E 04 * 5.300E*04 * DCF3C 3)
- +. . . .

D 34 * Food transfer factors: * * *

'1.000E-02 * 1.000E-02 * RTF( 1,1)-D 34.' Pb-210+D , plant /soit concentration ratio, dimensiontess *

D-34 * Pb 210+D , beef / livestock + intake ratio, (pci/kg)/(pci/d) 8.000E 04 * 8.000E-04 * RTF( 1,2)*

; .D 34 ' Pb-210+D , milk / livestock-intake ratio, (pCI/L)/(pCl/d) - ' 3.000E-04 * 3.000E 04 * RTF( 1,3)4
.

'D 34 * * * *

'D-34 * Ra 226+D , plant /soit concentration ratio, dimensinntess 4.000E-02 * 4.000E-02 * RTF( 2,1)*

D 34 * Re-226+D., beef / Livestock intake ratio, (pCI/kg)/(pci/d) 1.000E-03 ' 1.000E 03.* RTF( 2,2)-*

D 34 ' Ra 226+D , mitk/ livestock intake ratio, (pci/L)/(pCf/d) . 1.000E-03 * 1.000E 03 * RTF( 2,3)*'

D 34 * * ~ * *
>

v = - - . , -, . w~a .- , - r - , , --
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Dose Conversion f actor (and Related) Parameter Stmnary (c.ontinued)

' ' * -'Current Parameter
- Menu'' Parameter Value - * Defautt Name* *

6666666444&6444444444446s&&&46446&&464444444a4444444666646s4444466666666644664444644444666666444646444664s

D 34 * Th 230 . , plant /soit concentration ratio, dimensionless * 1.000E 03 * 1.000E 03 * RTF( 3,1)
D-34 * Th 230 , beef / livestock-intake ratio, (pci/kg)/(pti/d) * 1.000E-04 * 1.000E 04 * RTF( 3,2)
D 34 * Th 230 , mitk/tivestock-intake ratio, (pcl/L)/(pCi/d) * 5.000E-06 * 5.000E-06 * RTF( 3,3)

. . . .

. D-5 ' Bioaccunulation f actors, f resh water, t./kg: * * *
.

D5 * Pb 210+D , flth * 3.000E+02 * 3.000E+02 * 810FAC( 1,1)
| D-5 "* Pb 210+0 , crustacea and mollusks * 1.000E+02 * 1.000E+02 * B10FAc( 1,2)

0-5 * * * *

D5 * Ra 226+D , fish * 5 000E+01 * 5.000E+01 * BIDFAC( 2,1)
D-5 * Ra 226+0 , crustacea and mottusks * 2.500E+02 * 2.500E+02 * B10FAC( 2,2).

.

' D-5 * * ' *

.05 * Th-230 fish * 1.000E+02 ' 1.000E+02 * B10FACC 3,1),

0 5L * Th 230 crustacea and motlusks~ ' 5.000E+02 * 5.000E+02 '.BIOFAC( 3,2),

:6Feetbe6Ece666feeseeucesseeceE6eeeeeceseeeeueeeeeeedeEesseceeeeeeeeueceeee#eueede#es6e66eebGdeesce66esE#ed
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: Sunnery TH-230 CLEANUP CitTERIA - OUTDOOR - WITH INTERNAL CONTRIBUTION

-File : CLEAN.7D

Site Specific Parameter Sunsnary

* * User Used by RESRAD Parameter* * *

Menu *- Parameter Input Default * (If different from user input) * Name* *

66666666666666666666666666b 66kb b66666b 6666b b b6666666666666 b6666 b bbb bb b ba bbbbb bbbb b a bbbbb bb bab b b b b ab b b b b b ba bb ba b a b b bbbb a bbabbb bib

2011 ' Area of contaminated zone (m"2) * 1.000E+02 * 1.000E+04 * * AREA--

-R011 * Thickness of contaminated zone (m) * 2.000E+00 ' 2.000E+00 * -~ ' THICK 0
R011 ' Length parattet to aquifer flow (m) ' 1.000E+02 * 1.000E+02 * -" * LC2PAQ

.
,

2011 * Basic radiation dose limit (mrem /yr) * 1.000E+02 * 3.000E+01 * -- * BRLD

R011 ' Time since placement of materlat (yr) * 0.000E+00 ' O.000E+00 * -~ * T1
0011 * Times for calculations (yr) * 1.000E+00 * 1.000E+00 ' -- * TC 2) |
R011 * Times for calculations (yr) * 3.000E+00 * 3.000E+00 ' ' ' T( 3)-"

R011 * Times for calculations (yr) * 1.000E+01 ' 1.000E+01 * -- * T( 4)
'R011.* Times for calculat tom (yr) * 3.000E+01 * 3.000E+01 * --- * T( 5) i

.

R011 * Times for calculations (yr) * 1.000E+02 * 1.000E+02 * -~ * T( 6)
R011 * Times for calculations (yr) * 3.000E+02 * 3.000E+02 * -~ * T( 7)
R011 * Times for calculations (yr) * 1.000E+03 * 1.000E+03 * * T( 8)~

R011 * Times for calculations (yr) * not used * 3.000E +03 * -- * T( 9)
R011 * Times for calculations (yr) ' not used * 1.000E+04 * ~- * T(10)

. . . . .
.

R012 * Initial principal radionuclide (pCI/g): Th 230 * 1.000E+00 * 0.000E+00 ' -~ * S1( 3)
R012 * Concentration in groundeter (pci/t. ): Th 230 * not used * 0.000E+00 * --- * W1C 3)

. . . . .

R013 * Cover depth (m) * 0.000E+00 * 0.000E+00 * * COVERO-~

,

R013 * Density of cover materlat (9/cm**3) ' not used * 1.500E+00 * -- * DENSCV

R013 * Cover depth erosion rate (m/yr) * not used * 1.000E-03 * --- * VCV
R013 * Density of contaminated zone (g/cm**3) * 1.500E+00 * 1.500E+00 * -- * DENSCZ.

R013 * Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03 * -~ * VCZ !

R013 * Contaminated zone total porosity * 4.000E-01 * 4.000E-01 * ~- * TPCZ

R013 * Contaminated zone effective porosity * 2.000E-01 * 2.000E 01 * * EPCZ-"

R013 * Contaminated zone hydraulle conductivity (m/yr) * 1.000E+01 * 1.000E401 * -- * HCCZ

A013 * Contaminated zone b parameter * 5.300E+00 * 5.300E+00 * -~ ' BC2
'Roll * Humidity in air (g/m**3) ' not used * 8.000E+00 * -- ' HUMID

R013 * Evapotrans.piration coef ficient * 5.000E-01 * 5.000E 01 * '

' EVAPTR-~

R013 ' Precipitation (m/yr) * 1.000E+00 * 1.000E+00 * -~ * PRECIP
R013 * Irrigation (m/yr) * 2.000E-01 * 2.000E-01 * --- * RI
Rbl3 * 1rrigation mode * overhead * overhead ' -~ * IDlTCH .i
R013 * Runof f coef ficient * 2.000E-01 * 2.000E-01 * * RUNOFF---

R013 * Waters,hed area for nearby stream or pond (m**2) * 1.000E+06 " 1.000E+06 * --- * WAREA i

R013 * Accuracy for water /soit computatiom * 1.000E-03 * 1.000E-03 * -~ * EPS
'. . . . .

R014 ' Density of saturated zone (g/cm**3) * 1.500E400 * 1.500E+00 * -- * DENSAQ

2014 * Saturated zone total porosity * 4.000E-01 * 4.000E-01 ' -- * TPS2,

.R014 * Saturated zone effective porosity * 2.000E-01 * 2.000E-01 * * EPS2--

R014 ' Saturated zone hydraulic conductivity (m/yr) * 1.000E+02 * 1.000E+02 * -- * HCS2
,

'2014 * Saturated zone hydraulic gradient * 2.000E-02 * 2.000E-02 * -- * HGWT

0014 * Saturated zone b parameter * 5.300E+00 * 5.300E+00 * -- * BSZ

. |R014 * Water table drop rate (m/yr) * 1.000E-03 * 1.000E-03 ' -~ * VWT

.|R014 * Well pump intake depth (m below water table) * 1.000E+01 * 1.000E+01 * -- * DWIBWT

R014 * Model: nondispersion (NO) or Mass-Balance (MB) * ND ' ND * *~ ' MODEL

R014 ' Individual's use of groundwater (m**3/yr) ' not used * 2.500E+02 * --- * UW
. . . . . ,

ROIS * Nurter of unsaturated zone strata *1 *1 * --- ' NS

|

. . - . . . - . . .- - - - ,
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ISunenary : TM 230 CLEANUP CRITERIA OUTDOOL W!iH INTERNAL CONTRIBUTION

File. 1 CLEAN.7D

Site-Specific Parameter Sununary (continued) j

i

User Used by RESRAD- Parameter |
* * * ' *

HervJ * - Parameter Input Default * (If different from user input) * Name* *

]
bb b b b 6 b b bb b b b bbhabb b bbb a b b b b b bb b bbb b b bb bbb bb b b bb b b bb bb b b6bb b b b bb b bb b 6b bb b b a b bb b b h bbb bbbb bbb bbabb bb b b b b b bb b b a b b b b b6b bbbbab b bbb a bb :

'R015'' Unsat. zone 1, thickness (m) * 4.000E+00 ' 4.000E+00 * --- * H(1)
. R015 * Unsat. zone 1, soit density (g/cm"3) * 1.500E+00 * 1.500E+00 ' -- * DENSUZ(1)
R015 * Unsat. zone 1, total. porosity * 4.000E-01 * 4.000E-01 * -~ * TPUZ(1)
R015 * Unsat. zone 1, effective porosity * 2.000E-01 * 2.000E 01 * -~ * EPUZ(1)

~0015 * Unsat. zone 1, soll-specific b parameter * 5.300E+00 * 5.300E+00 * -- ' BUZ(1)
*015 * Unsat. zone 1, hydraulic conductivity (m/yr) * 1.000E+01 * 1.000E+01 * -~ * HCUZ(1)

. . . . .

R016 * Distribution coefficients for Th-230 * * * *

R016 ' Contaminated zone (cm**3/g) * 6.000E+04 * 6.000E+04 * -~ * DCNUCC( 3)-
R016 * Unsaturated zone 1 (cm**3/g) * 6.000E+04 * 6.000E+04 * - * DCNUCU( 3,1)
R016 * Saturated zone (cm**3/g) * 6.000E+04 * 6.000E+04 * --- * DCNUCS( 3).
R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.778E-06 * ALEACH( 3)
R016 ' Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 3)

. . . . .

R016 * Distribution coefficients for daughter Pb-210 * * * *

'R016 * Contaminated zone (cm**3/g) * 1.000E+02 * 1.000E+02 * -- * DCNUCC( 1)
#016 * Unsaturated zone 1 (cm**3/g) * 1.000E+02 * 1.000E+02 * * OCNUCU( 1,1)--

R016 * Saturated zone (cm**3/g) * 1.0002+02 ' 1.000E+02 * * DCNUCS( 1)---

.R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 1.663E-03 * ALEACH( 1).,

R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 1)
. .. . . .

R016 * Distribution coefficients for daughter Ra-226 * * * *

R016 * Cont. .nated zone (em**3/g) * 7.000E+01 * 7.000E+01 * * DCNUCC( 2)--
,

R016 * Unsaturated zone 1 (cm**3/g) * 7.000E+01 * 7.000E+01 * --- ' DCNUCU( 2,1)-
R016 * Saturated zone (cm**3/g) * 7.000E+01 * 7.000E+01 * * DCNUCS( 2)--

. R016 * Leach rate (/yr) * 0.000E+00 * 0.000E+00 * 2.374E-03 ' ALEACH( 2) ,

R016 * Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 2)
. . . . .

R017 ^ Inhalation rate (m"3/yr) * 8.400E+03 * 8.400E+03 * * INHALR---

R017 * Mass loading for Inhalation (g/m**3) * 2.000E-04 * 2.000E-04 * -- ' MLINH
R017 * Dilution length for airborne dust, inhalation (m)' 3.000E+00 * 3.000E+00 * ~- * LM
R017 * Exposure duration * 3.000E+01 * 3.000E+01 * * ED .- " -

R017 * Shielding factor, inhalation * 1.000E+00 * 4.000E-01 * ~- * SHF3
R017 * Shielding f actor, external gusna * l @ E+00 * 7.000E-01 * ~ ' SHF1_.

R017 * Fraction of time spent indoors * 0.000E+00 * 5.000t"01 ' -" * FIND *
_

R017 * Fractinn of time spent outdoors (on site) * 1.000E+00 ' 2.500E-01 * -~ * FOTD
RO17 * Shape f actor, external gansu * 1.000E+00 * 1.000E+00 * --- * FS1

e

n... r -. - - - , - ,e
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$umery : TM 230 CLEANUP CRITERIA - GUT 000R - WITH INTERNAL CONTRIBUTION

File : CLEAN.7D
'

Site Specific Parameter Sumary (continued)

* * * * *User Used by RESRAD Parameter
. Menu ' Parameter Input Default * (If different from user input) * Name* *

bbbabbka bb ab b abbbbhabb bbb bbbbbbbbbab bb babbbabbbb6babbbbbekkbbbbbbbbheb6bbbbbabbbbbbbbbbbb bbbbbbabbbbbbbbbbbbbbbbbbbbbbbabb babbbb

'R017 * Fractions of annular areas within AREA: * * * *

2017 * Outer annular radius (m) = *(1/0) * not used ' 1.000E+00 * * FRACA( 1)"-

R017 * Outer annular radius (m) = =(10/0) * not used * 1.000E+00 * * FRACA( 2)--

' 0017 * Outer annular radius (m) = a(20/0) * not used * 1.000E+00 * ' FRACA( 3)* --

R017 * Outer annutcr radius (m) e c(50/0) ' not used * 1.000E+00 * ' FRACA( 4)-~

R017 ' Outer annular radius (m) = a(100/0) * not used * 1.000E+00 * ' FRACA( 5)"-

R017 * Outer annular radius (m) = =(200/0) ' not used * 1.000E+00 * "- - ' FRACA( 6)
R017 * Outer nonuter radius (m) = (500/0) ' not used * 1.000E+00 * "- * FRACA( 7)
R017 * Outer annular radius (m) a(1000/0) ' not used * 1.000E+00 * -- * FRACA( 8)a

R017 * Outer annular radius (m) * *(5000/0) * not used * 1.000E+00 * --- * FRACA( 9)-

R017 * Outer annular radius (m) = =(1.E+04/0) ' not used * 1.000E+00 ' FRACA(10)*"-

R017 * Outer annular radius (m) * (1.E+05/D) * not used * 0.000E+00 * -~ * FRACA(11)
R017 * Outer annular radius (m) = a(1.E+06/D) * not used * 0.000E+00 ' '- * FRACA(12)

. . . . .

R018 * Fruits, vegetables and grain consmption O g/yr) * 1.600E+02 * 1.600E+02 * "- * DIET (1);

-R018 '. Leafy vegetiole consunption (kg/yr) * 1.400E+01 * 1.400E+01 * * DIET (2)-~

' R018 * Milk consunption (L/yr) * 9.200E+01 * 9.200E+01 * -" * DIET (3)
R018 * Meat and poultry consumption (kg/yr) * 6.300E+01 * 6.300E+01 * --- * DIET (4)

- R018 * Fish consumption Og/yr) ' 5.400E+00 * 5.400E+00 * -~ ' DIET (5)
ROIS ' other seafood consunption (kg/yr) * 9.000E-01 * 9.000E 01 * * DIET (6)-"

R018 * Soit ingestion rate (g/yr) * 3.650E+01 * 3.650E+01 * -~ ' Soll

R018 * Drinking water intake (L/yr) * 5.100E+02 * 5.100E+02 * -" * DWI
R018 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00 * -- ' FDW

-R018 * Contamination fraction of household water * 1.000E+00 * 1.000E+00.* -- * FHHWi

A018 * Contamination fraction of livestock water * 1.000E+00 * 1.000E+00 * - * FLW
R018 * Contamination fraction of irrigation water * 1.000E+00 * 1.000E+00 * -~ * FIRW
R018 * Contamination fraction of aquatic food * 5.000E 01 * 5.000E-01 * "- * FR9
R018 * Contamination fraction of plant food *-1 '-1 0.500E-01 * FPLANT*

<

R018 ' contamination fraction of meat *-1 '-1 0.500E 02 * FMEAT*

ROIS * Contamination f raction of milk *-1 *-1 0.500E-02 * FMILK*

. . . . .

R019 * Livestock fodder intake for meat (kg/ day) * 6.800E+01 * 6.800E+01 * --- * LFIS
R019 * Livestock fodder intake for milk (kg/ day) * 5.500E+01 * 5.500E+01 * ' LFl6-~

R019 * Livestock water intake for meat (L/ day) * 5.000E+01 * 5.000E*01 * --- * LVl5 '
R019 * Livestock water intake for milk (L/ day) * 1.600E+02 ' 1.600E+02 * -~ ' LWl6 .

R019 ' Livestock soll intake (kg/ day) * 5.000E*01 * 5.000E-01 * * LSI"-

R019 ' Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E 04 * "- * MLFD
R019 ' Depth of soil mining layer (m) * 1.500E-01 * 1.500E-01 * ' DM --~

R019 * Depth of roots (m) * 9.000E-01 * 9.000E-01 * -- * DR007
R019 * Drinking water f raction f rom ground water * 1.000E+00 ' 1.000E+00 * '- ' FGWDW

R019 * Household water fraction from ground water * 1.000E+00 * 1.000E+00 * -- * FGWHH '5

'R019 * Livestock water f raction from ground water * 1.000E+00 * 1.000E+00 ' * FCWLW-"

R019 ' trrigation fraction from ground water ' ' 1.000E+00 ' 1.000E+00 * -" * FGWIR
. . . . .

C14 ' C-12 concentration in water (g/cm**3) * not used * 2.000E-05 * '- * C12WTR

C14 * C-12 concentration in contaminated soil (g/g) * not used * 3.000E-02 * * C12CZ-"

C14 * Fraction of vegetation carbon from soit * not used * 2.000E 02 * --- ' C50!L
C14 * Fraction of vegetation carbon from air * not used * 9.800E 01 * -~ * CAIR.

C14 * C-14 evasion layer thickness in soil (m) * not used * 3.000E 01 * --- * DMC
'

C14 * C 14 evasion flux rate from soil (1/sec) * not used * 7.000E-07 ' -~ ' EVSN

_ , - ,. , , _- _ _
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Site-specific Parameter Sumary (continued)

' * * * *User Used by RESRAD Parsneter
Menu ' Paraneter * Input Default * (If different from user input) * Name

*

. A&446d646664464444446s4444646e444446466444sas444446664446&s4666666646s&6666446446666644466666s644464ssasas44466664a4666666ad6644
''C14 * C-12 evasion flux rate from soil (1/sec) not used * 1.000E 10 '* * REVSN---

'
C14 * Fraction of grain in beef cattle feed not used * 8.000E 01 ** * AVFG4'---

C14 * Fraction of grain in milk cow feed not used * 2.000E 01 * --- **
AVFG5

. . . . .

R021 * Thickness of building f oundation (m) not used ' 1.500E-01 * --- **
FLOOR

R021 '' Bulk density of building f oundation (g/cm**3) not used * 2.400E+00 * -- *'
DENSFL

2021 ' Total porosity of the cover materlat not used * 4.000E-01 * --- *'
TPCV

R021 * Total porosity of the building f oundation not used ' 1.000E 01 * --- **
TPFL

0021 * Volumetric water content of the cover material not used * 5.000E 02 * --- **
PH20CV

R021 * Volumetric water content of the foundation ' not used * 3.000E-02 * --- ' PH20FL
R021 * Dif fusion coef ficient for radon gas (m/sec): * * * *

2021 * In cover materlat not used * 2.000E 06 ' --- **
DIFCV

R021 * in foundation materlat not used * 3.000E-07 * --- *a
DIFFL

R021 ' in contaminated zone soll 2.000E-06 * 2.000E-06 * --- **
DIFCZ .

R021 * Radon verticat dinension of mixing (m) 2.000E+00 ' 2.000E+00 * -- **
HMIX

~R021 * Average annual wind speed (m/sec) 2.000E+00 ' 2.000E+00 * --- **
WIND

R021 * Average building air exchange rate (1/hr) not used * 5.000E 01 * -- **
REXG

R021 ' Height of the building (room) (m) not used * 2.500E+00 * --- *'
HRM

R021 * Building interior area factor not used * 0.000E+00 * code computed (time dependent) * FAI
.|

*

R021 * Building depth below ground surf ace (m) not used * 1.000E+00 * **
DMFL-+-

j

R021 ' Esenating power of Rn-222 gas 2.500E-01 * 2.500E-01 * --- **
EMANA(1) j

'2021 * Enenating power of Rn 220 gas not used. * 1.500E-01 * --- '*-
EMANA(2)

ucceeueceeeecteeeebeeeeeeeeeeeeeeefeceseeeeeeecceesbe6ec0see#esee#6euecedecenedeUesebdesse6666eseeEceE6e6E&eeeede066##eE6Eddes#d
<

Stenery of Pathway Selections

Pathway User Selection*

hbsbbia6bbsb6hbibbbb6bh6hbb6bb6hhhh6bbbi6hibbsibhbh
1 -- external gance active'

2 -- inhalation (w/o radon)' active
3 plant ingestion octive*

4 -- meat ingestion active*

5 - milk ingestion active*

6 - aquatic foods active*

7 -- drinking water active*

B - soll ingestion active*

9 -- radon active*

neeeeece6eeeeeeeeeeeeeeeeeeeeeue#eeebeeeseeseeeeece

P
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1 Residual Radi'oactivity Program,- Version 5.03 02/25/94 09:11 Page 8
.-Summary : Tt 230 CLEANUP CRITERIA + OUT000R - WITH INTERNAL CONTRIBUTIDN

,

' tile : CiE AN . 7D.

Contaminated Zone Dimensions initlat soit Concentrations, pCl/g
4444444464466664446444s44464 ds46&ss466dda44444666a&&&d4s&dsdds

Area: 100.00 square meters Th 230 1.000E+00

' Thickness: 2.00 meters
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem /yr
Basic Radiation Dose Limit . 100 mrem /yr .

Total Mixture sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
646644464444 dss 444444466666644664444466&&&&s46&s&isd6ss464A6444644444446&&

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 9.815E-02 1.021E-01 1.101E-01 1.379E-01 2.158E-01 4.628E-01 9.559E-01 1.575E+00

M(t): 9.815E 04 1.021E 03 1.101E 03 1.379E-03 2.158E 03 4.628E-03 9.559E-03 1.575E- 02

Maxinsa TDosE(t): 1.575E+00 mrem /yr at t = 1.000E+03 years
P

4

~!

|

E-
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SL .cy : TH 230 CLEANUP CRITERIA - OUT000R WITH INTERNAL CONTRIBUTION

File CLEAN.7D

~|
Total Dose Contributions TDOSE(1,p,t) for Indivielual Radionuclides (i) and Pathways (p)

|
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years |

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil i

Radio- 6666bbbb6bbbbbbb 6bb666hhhbbh6bb6 bbbabbibbb66bb6h 66bbb4bbhbsbibbb 6bbbh666h6hbbhbi bbbsb64kh6bb6666 6k66666666666666
Nuclide mrem /yr fract, mrem /yr fract, mrem /ye fract, mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.

6446464 66644&d44 644466 644a44be6 abs 6bs 66bb4b646 6b4446 6sb4bbs46 646s46 646&&4666 644sb6 464644446 666646 646sn&6&& 666444 -
Th 230 1.112E-03 0.0113 9.046E 02 0.9216 0.000E+00 0.0000 4.636E 03 0.0472 9.508E-06 0.0001 6.780E-07 0.0000 1.935E 03 0.0197
esseses ebeeeeeee esee6E eeeeee6ee beeees eEeeepess Eeeeed etsseee6s se Ees #6Ese6see Eeeue6 e&bEs6ees ##eeed 6Es6sissi #udsus

-Total 1.112E 03 0.0113 9.046E 02 0.9216 0.000E+00 0.0000 4.636E-03 0.0472 9.508E-06 0.0001 6.780E-07 0.0000 1.935E-03 0.0197

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- bibsbbhbbbhbbbbh hebbbbbbbbbbhbb6 bbbbbbbbbbbbbhbb bbbbbbhbb6bbbbb6 bbhbbibb6bbb6bbb 66bb6bbbbhbbb6b6 6b66666h66666666
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.

bbhbbbb 6kbbhbaha bbhbhh habbbbbha hbbhbb Abbbbbbb6 hhabbb bbababbbi bhabb6 habbbbbbh 66hhb6 bbb6h6bbb 66b666 bbbb6babb bbb6bb
-Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.815E 02 1.0000 '

efected 6peeees## esseee eeeeecsee eeesee dee#esees eeeses eeeseeeeE 6eeese ebedcE#ee 66kes6 &udd66u6s #6edes 666d66EdE #6##en !
'

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.815E-02 1.0000

*$um of all water independent and dependent pathways.

!
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Summary 1 TH-230 Ct.EANUP CRITERIA - 001000R - WITH INTERNAL CONTRIBUTION

file : CLEAN.7D

f otal Dose Cor.tritutions TOOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At ta 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhaletion Radon Plant Meat Milk Soil
Radio- babbbbbbbbbbbbba kbkhbbbbbbbbbbbb bbbbhbhabbbbbbbb bhabbbkbbbbbabba abbbbbabbbbbbbbb bbbbbbbbbabbbbbb bibbabbbabbbbbab
Nuclide mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.
6b66666 abbbbbabb bbLbba bbbbbbbbb bbbbbb bbbbbbbbb abbbbb bbbbbbbbb bbbbab bbbbbbbab abbabb bbbbbbbbb bbbbbb bhabbbabb abbbab
th 230 4.929E 03 0.0483 9.047E-02 0.8856 5.663E-08 0.0000 4.806E-03 0.0470 1.000E-05 0.0001 1.276E-06 0.0000 1.936E 03 0.0190-
eeeeeee eeeeeeeee esecee eetceeece eeeeee scececeee 6eceee eeeeecece eeeces eeeeeesee eveces beeeeeee# eeeeee e6ecete6e e#6eee
Total 4.929E 03 0.0483 9.04.7E 02 0.8856 5.663E 08 0.0000 4.806E 03 0.0470 1.000E-05 0.0001 1.276E 06 0.0000 1.936E-03 0.0190

Total Dose Contributions 100SE(1,p.t) for Individual Radionuctfdes (i) and Pathways (p)
As mrem /yr and fraction of Total Dose At ta 1.000E+00 years

Water Dependent Pathways
|

Water fish Radon Plant Meat Milk All Pathways *

Radfo- hbbbbbbbbbbbbbbb bbbbbbbbbbbabbba bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb abbbbbbbbbbbbbbb bhabbbbbbbbbbbba abbbbbbbbbabbbbb <

|Nuclide mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr ftact. mrem /yr fract, mrem /yr fract.
.664b666 bbbbabbba bbbbbb bbbbabbbb bbbbbb bbbbabbbb habbbb bbabbbbba bbbbbb bbbbabbbb bbbbbb bbbbbbbbb abbbbb abbbbabba abbbbb '

1|Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0.0000 1.021E 01 1.0000

|6&eccee eeeesesee eeecee soeeeeece eseeen ebeeeeeee eeeeee eeeeeeees eeeece.eseceeeen eesees eecesbese 66sess #eueesses eeeess
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.021E-01 1.0000

* Sun of all water independent and dependent pathways.

I

|
!

1 '

*
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.. Summary : TH-230 CLEANUP CRITERIA - OUT000R - WITH INTERNAL CONTRIBUT!DN-

File' CLEAN.7D1

Total Dose Contr 6butions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes redon) ,

Ground Irhalation Radon Plant Meat Milk Soit
Radio- bbbbbbbbbbbbbbbb bbbbbbabbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbb bbbbbbbbbbbbabbb bbbbbabbbbbbbbbb
Nuclide mrem /yr frnct. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
kbbbbbb bbbbbbbbb habbba babbbbbbb bbbbbb bbbbbbbbb bbbbbb bbbbbbbba bbbbbb abbabbbbb bbbbba bbbbabbbb bbbbbb 6bbbbbbbb abbbbb,

Th*230 1.253E 02 0.1138 9.047E-02 0.8216 1.694E-07 0.0000 5.166E 03 0.0469 1.107E 05 0.0001 2.504E-06 0.0000 1.941E-03 0.0176
eiceeed eeeeeeece ee#cee 6eeeeeece eeeece ceececeee eeseed eeeecseen eeeeen eeeeeeece eee(ee eceeeeeee eeseee eedu666ee Eusede
Total 1.253E-02 0.1138 9.047E 02 0.8216 1.694E-07 0.0000 5.166E-03 0.0469 1.107E-05 0.0001 2.504E 06 0.0000 1.941E 03 0.0176

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Oose At t = 3.000E+00 years

J

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- abbbbbbbbbbbbbab bbbbbbbbbbbbbbbs babbbbbbbbbbbbbb bbbbbbbbbbbbbabb abbbabbabbibbabb bbbbbbbbbbbbbbbb habbbbbbbbbbbbab
Nuclide mrem /yr fract, mrem /yr fract. mrom/yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
bbkkhbb bbbbb6bbb bbbbb6 bbbbbbbbb bbbbbb bbbbabbbb bbbbba bbbbbbbbb bbbbbb bbbbbbbbb bhabbb bbbbbbbbb bbbbba bbbbbbbbb bhibbb
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.101E-01 1.0000
66eeece s6eeeeece eeeeed beeevece6 eeeeee eeeeeeece eeeeen e#se6eece 6eesee 6dsesesee neceee eedss6edd eeeeee Es6 eses 66 neendu
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.101E-01 1.0000

* Sum of all water independent and dependent pathways. |

i

.

!

.
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Summary 1 TN 230 CLEANUP CRifERIA OUTDOOR - WITH INT [RNAL CON 1RIBUflCN

, File : CLEAN.7D

19tal Dose Contributions TDOSE(1,p,t) for Individual Radf onuclides (i) and Pathways (p)
As mrem /yr and fraction of total Dose At t s 1.000E+01 years

Water f ruleper&nt Pathways (Inhalation exclths radon)

GrcAnvl Inhalation Radon Plant Meat Milk Soft
R ad f o- 6446444444464446 44444&&444664446 4644644444444444 64444A4646444664 6&&4444646444464 44b4444464444644 6444446644464464
Nucilde mr em/yr fract. mrem /yr fract, mrem /yr frnet. mrem /yr tract. mrem /yr fract. . mrem /yr fract. mrem /yr fract.

4464444 444444444 6446&a 6446464Aa 644444 44e444444 4644s4 sAa64aa44 644446 444aade64 e4aAda 644444a6e A66444 444444446 666a64

Th 230 3.880E-02 0.2813 9.051E 02 0.6562 5.58?E-07 0.0000 6.621E 03 0.0480 1.547E-05 0.0001 7.099E 06 0.0001 1.966E-03 0.0143
"

666eced teeseeece eeeece eeeeeeced eccees *ee&eeeed eeeece eeeeeecce eeeece eeeeeeece eeeeee eeseec#ee 6eceee seeeeende eeese6
Total 3.880E 02 0.2813 9.051E 02 0.6562 5.589E 07 0.0000 6.621E 03 0.0480 1.547E 05 0.000t - 7.097E 06 0.0001 1.966E 03 0.0143

total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and F r act ion of Total Dose At t = 1.000E+01 yeara

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- bhhhhabhkh4bhhhh h5hhhhhhhhhbkkh4 bhhhhabhbhhbhbbh abhabbhadh6bbhb6 hhhhhkbbb6hh4hhb bbbhhhd4bbkh564b ihbibkh6hkkh6kbb
Nuctide mrem /yr fract. mrem /yr fract. mrem /yr fract. mr em/ yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract.

6bbbhhh 64habhhbh bbbbbh 6h64hhhh6 bhhhhh shbbhhhhh habhhh h6bahbhhh bbbbah ebbbhbhhh 6hhhhh 6hhhbbb66 66hbh6 hhbbhbhab habbs4

Th 230 0.000E *00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.379E-01 1.0000
e#eeses eeedecece eteeee eeeeeeees eeeeee eeeeeeeee ecccce eteeeeece eeeeee ceeeseece esecee eceeeeeee ocecee eeeeeee#6 Ee6 fee
total 0.000E*00 0.0000 0.000E+30 0.0000 0.000E+00 0.U)00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.379E 01 1.0000

*Stsn of at t water irriepervient and dependent pathways.

. . . . ,,,m - ~ _ , . . - - _ - m.- . . , - - - , - - - - - . _ - - ~ ~ - . . - _ _.--.-- - - - - -
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, Summary : TM 230 CLEANUP CRiiERIA - DUTDOOR - WITH INTERNAL CONTRIBUflON

File : CLEAN.7D

Total Dose Contributions T005E(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground inhalation Wadon Plant Meat Milk Soll
R adio- 64444446&&b44644 6444444444e44446 ishs&64444446444 6b46bb4644444466 64444s4444444466 &n4446644ss44444 4644446d&&&44444
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract. ,

6hk&hib 66hhhhbbi bbbbsb bhabbbkhs 6bbbbh Abbbbshbb hhhbbh hababa6h6 666b66 hhbikkhb6 6kbabb bibbbhibb 6b6666 hab6666h6 66b666
Th-230 1.111E-01 0.5146 9.067E-02 0.4201 1.628E-06 0.0000 1.194E-02 0.0553 3.209E-05 0.0001 2.194E 05 0.0001 2.090E-03 0.0097
eesssee #4seeeeee ede### eeeeeeece eetece peeeeeece eeeese eeeeeeeee #6 ecee seeceEete eeteee e6pedeeee sepeed eeeeeeuud EeEudd

Total 1.111E-01 0.5146 9.06/E 02 0.4201 1.628E 06 0.0000 1.194E-02 0.0553 3.209E 05 0.0001 2.194E 05 0.0001 2.090E 03 0.0097

total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+01 years

.

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- 66hbhabhb6hhbbhb abhbhbbbh6bhhhh6 bhhhhhhbbbbhabbi abahhbbbhabbh64h bbbbhbbbshabbhbb bbhhhhhb6bbshbbh 6bbabbiabhbiaksk
-Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.

6hbhbha bhhibhabd hhdban 6hb6hhbbh fhAbb6 shhhhhh6h abhbbb e6hhhbbbb bhabhb kbbbhhbsb bbhbbs bibbbbbbs khabbh abhbbh666 bbbshk
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.158E-01 1.0000-
beccete eeeeeeece eeebee fecee6cee echeee eeeeeetee eeeeee eeeeeeece eeeeed ceeseeeee eeebee eeeu6eeen ebeees eeeeeeees #6eEsu
Totat 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.158E-01 1.0000

* Sum of all water it@ pendent and dependent pathways.

i
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$temary i TH-2.30 CLEANUP CRITERIA OUf000R - WITH INTERNAL CONTRIBUTION

' File t C!l AN,7D
,

total Dose Contributions TOOSE(i,p,t) for individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Oose At t = 1.000E+02 years

Water indeperdent Pathways (Inhalation excludes radon)

Ground inhalation Radon Plant Meat Milk Soll
Radio- 4446446&a4444444 4444444464444646 44hbas46444644s4 d444444444464446 4644446&&4444444 464sah&&6446sa64 644&sd&444&&4444
Nuclide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract.
666hhbb 666bihhhh bhbbkb ah4bhbbhh ihhbkh bhhbbhbkh Abhhbh bbkhbhibb bbkhbh bbbbhhkhb bbhbbh bhbibbhbb 6bbibs 6bhbhhhb6 646bbi
th 230 3.342E 01 0.7222 9.145E 02 0.1976 4.888E 06 0.0000 3.424E 02 0.0740 1.035E 04 0.0002 7.753E-05 0.0002 2.719E-03 0.0059
#eeseee ecceeeece seceee eeeeeeeee eeeece eeeeeeeee eeeeee eeeeeeeee eeecce eeeeetees ceeece eeedeceee beseed edu6eeede useede -
Total 3.342E 01 0.72?2 9.145E-02 0.1976 4.888E-06 0.0000 3.424E Ol 0.0740 1.035E 04 0.0002 7.753E 05 0.0002 2.719E 03 0.0059

Total Dose Contributions T00SE(1,p,t) f or Individual Radionuclides (1) and Pathways (p)
As mrem /yr and fraction of Total Dose At ta 1,000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *
Radio- s4466466644444b4 4666&ss4464sAsA4 4644b44466664446 64466ss&4444444s 64444ds444444666 6444464464464466 6444s44444444464
Nuclide mren/yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract, mrem /yr fract, mrem /yr fract.

habhbbh 644hhhhhh 4bhhhh nkhhhhhhh 6hhhhh b4bbbbbbh bhbhbh hbhbbibb6 bhbhbb bbhbbhhhh abshhh bhhbhbhbd hbbibb hhhbbbbb6 bbbhbb '

Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.628E-01 1.0000
6eeeeen beeteeees see#ee efeceeece checee eeebee66e cueive eeeeeeec# #ecoce eeseeecce eeedee eeeeeeeee eeE6dd eeede6e6e beeeen
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.628E-01 1.0000

* Sum of all water- Indeperdent and deperdent pathways.

|
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| -. 5ununary 1 TH 230 CLEANUP CRliERIA OUTDOOR - WITH INTERNAL CONTRIBUilON

File - CLEAN.7D

Total Dose Contritut ions T00$E(1,p,t) for individual Radionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (inhalation excludes radon)

Grourd Inhalation Radon Plant
~

Milk SollMeat

Radio- 6446s44446444464 e44444444644666h hh44444444444446 4446h44444646a66 4464644444446666 44ds446s&Aas&646 4464A44444444444
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract.i

4$44444 464444664 444444 444444446 666444 464644a64 644444 644444444 644444 6a4444646 d64444 d466664&h 644444 644444444 644444
Th-230 7.74SE 01 0.8106 9.314E 02 0.0974 1.113E 05 0.0000 8.328E-02 0.0871 2.616E-04 0.0003 1.957E 04 0.0002 4.171E 03 0.0044
6eeeeee eeeeeeees ee6 bee deedescee eeeeee eeeeeeeee ceeeee eeeeeeece 6eeece eeeceseed eeeece ceeeeeete eeeese sedeesee# 666#ee

-Total 7.748E 01 0.8106 9.314E-02 0.0974 1.113E 05 0.0000 8.328E-02 0.0871 2.616E 04 0.0003 1.957E-04 0.0002 4.171E 03 0.0044
,

total Dose Cont ritutions T00SE(1,p,t) for Individual Raaionuclides (i) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t * 3.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Heat Milk All Pathways *

Radio- akhahhhabhabh4bh shhikhhhhhhhhhhh hhhbbbbhbbheb6hh 6abbhbh4bbkhhhhh 6hhh4b6hhhhhbh66 hbhhhkkhbkhhhhhh hhabb4b6b6bbbbbb
Nuc lide mrem /yr fract. mrem /yr fract. mrem /yr fract, mrem /yr fract. mrem /yr fract. mrem /yr fract. mrem /yr fract.
bbhhhh4 6hh4bhhhh h4hhha ahh64hhhh 6hhhhh bbbhabshh 66hhhh bhbbbhbhb bhbb4b 66bb6bhbh hh6hhh 664hibbb6 66biha bhabhakk6 hakkah
Th 230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.559E 01 1.0000

,.

cecteed steeeeece edeece eeeeeeece eeeeed eeeeeeece eetc6e ecceeecce seseee eeeeetee# eeetce ececessee eeeeee ee#eeE6ed Eteeud
Total 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.559E 01 1.0000

*Stan of at t water independent end dependent pathways,

t

i

>
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Suramary 1 TH 250 CLEANUP CRif ERI A . OUTDOOR - WITH INTERNAL CONTRIBUTION

File . 2 CLEAN.70

Total Dose Contributions T00$E(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mren/yr and Fraction of Total Oose At t = 1.000E+03 years

Water Independent Pathways (Inhotation excludes redon)

Ground Inhala t ion Radon Plant Meat Milk Soil
Radio- 44AaA44444&h4444 h44has4444444444 s4a4444644444466 sh46ss4444a64664 s446a&6466666664 6444s666Asba6444 646&&4644466b646
Nuclide mrem /yr fract. mrem /yr fract, mrem /yr fract, mred/yr fract, mrem /yr fract. mrem /yr fract, mrem /yr fract.>

66Abba6 bhhhhhhh6 hhbbhi 6bhbhbhah hhhh46 shbh6bhb6 hhbbbh 64hbbbh46 abbAad 6hbhabbbb 666hhh dskhshbib hhhsh6 abhbbhabh bibbba
Th 230 1.270E+00 0.8066 9.455E-02 0.0600 1.502E 05 0.0000 1.388E 01 0.0881 4.407E-04 0.0003 3.292E-04 0.0002 .5.809E 03 0.0037

. eeeeece eeeeebted eeeede eeeseeeee eeeeee eeeeeeeee eeeeed eeeeeeeee eepede beseeeeds eeeese secesehse eeeeee e6eseeess 4ee66u

- Total 1.270E+00 0.8066 9.455E-02 0.0600 1.502E 05 0.0000 1.388E 01 0.0881 4.407E-04 0.0003 3.291E 04 0.0002 5.809E-03 0.0037

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem /yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways *

Radio- Abbkhbbbh4bahhbb bhhhnkhhbhbbhhah hhabhhhhh6hhhbbh 6hbbhabh6hhhabhh bh4bbbbahhhhabb6 6hhhhhhhhhhhbhih 6hhbbbibbhbbbhhh
Nuclide mrem /yr fract. mrem /yr fract, mr em/yr fract, mr mn/yr fract. mr em/yr fract. mrem /yr fract, mrem /yr fract.

6hhkash hh6kb6bia ehkhbb ,h6bbbabbh ihhhhh bhhhbbbbb bhbhb6 abbhbhhhh 66hbbb 64hhbbbbb bbhbhh 6bbbhb4bb 6bb666 6bbb6bbia bbhabh

Th 230 6.406E-02 0.0407 1.158E 04 0.0001 0.000E+00 0.0000 4.944E 04 0.0003 5.754E 06 0.0000 6.538E 06 0.0000 1.575E +00 1.0000
eeeeeee ebee*.;cece beceed ecce6ede# eccese beeeebeee ee(ece eeeec6eee 6desce eeeeestee beeeee eeeeeeeed suseed eeee#deee #ee#64-

Total 6.406E 02 0.0407 1.15BE 04 0.0001 0.000E+00 0.0000 4.944E 04 0.0003 5.754E 06 0.0000 6.538E 06 0.0000 1.5 75E+ 00 1.0000

*5um of all water independent and dependent pathways.
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'Sunmary TM 230 CLEANUP CRITERIA - 00fDOOR WITH INTERNAL CONTRIBUTION

F ile -- 3-CLEAN,7D

'
Dose / Source Ratios Stmned Over All Pathways

Parent and Progeny Principal Padionuclide Contributions Indicated

'

'Peront Product Branch DSR(j,t)- (mrem /yr)/(pCl/g)
(1) (j) Fraction t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

-6446444 4444444 444446444 444464444 444444444 dadea4464 4446a4444 444644444 444444646 444444444 64644n644 i

Th 230 Th 230 1.000E+00 9.815E 02 9.815E-02 9.815E 02 9.814E 02 9.812E-02 9.804E 02 9.781E-02 9.700E-02
Th 230 Ra 226 1.000E+00 0.000E+00 3.990E 03 1.194E-02 3.940E 02 1.149E-01 3.482E 01 8.086E 01 1.339E+00
Th 230' Pb 210 1.000E+00 0.000E+00 4.260E 06 3.745E 05 3.839E 04 2.784E 03 1.664E 02 4.951E-02 1.391E 01
Th 230 80$a(j) 9.815E 02 1.021E 01 1.101E 01 1.379E Ol 2.158E 01 4.628E 01 9.559E 01 1.575E+00
edeeeed eeeeeed seveeeeeb #eseee6ed esceeeeee eeeeeeeee defeceees beepeses6 ddeee66ed testetese eeeeedde#

Sranch Fraction is the cumulative f actor for the j'th principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* ... BRF(j).
The DSR incitnies contributtons from associated (half-life g 0.5 yr) daughters.

Single Radionuclide Soll Guidelines G(i,t) in pCl/g
Basic Radiation Dose Limit = 100 mrem /yr

NuctIde

(i) ts 0.000E*00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.'000E+02 1.000E+03
bahabha 6habbbhA4 6hbhb6hhh bh64bh6bh hhhhhhhhh bbhabbehh 6hhbabbba bbbhbb6b6 4hhhhhibb
th 230 1.019E+05 9.790E+02 9.081E+02 7.250E+02 4.633E+02 2.161E+02 1.046E+02 6.350E+01
ee#6een eeebecece eseetecee euenceeee 6ecedesee eeeeecsee teeeeepee nee #eesee seeeeee66

Stmned Dose / Source Ratios DSR(1,t) in (mrem /yr)/(pCl/g)
and $1ngle Radionuclide soll Guidelines Gfi,t) in pCl/g

at tmin a time of minimte single radionuclide soll guideline
and at tmax. a time of muimum total dose = 1.000E+03 years

'Nuctido initlet tmin DSR(i,tmin) G(i,tmin) OSR(f,tman) C(i,tmax)
(i) PCl/g (years) (pcl/g) (pCl/g)

4444444 e64444446 4444444446646444 444444446 664444444 644464664 664444444
Th 230 1.000E + 00 1.000E+03 1.575E * 00 6.350E+01 1.575E +00 6.350E+01
b6etete eeeeeeeee eeeebec#eeeeesee ceeececce eecseeces eccesbeee seece#see
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